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FINAL LONG-TERM MONITORING AND REPORTING PLAN 
OLYMPIC VIEW RESOURCE AREA 
NON-TIME-CRITICAL REMOVAL ACTION 
TACOMA, WASHINGTON 

 

1.0 INTRODUCTION 

This document presents the Long-Term Monitoring and Reporting Plan (LMRP) 
for the Olympic View Resource Area (OVRA) Removal Action located in 
Tacoma, Washington (Figure 1).  The City of Tacoma (City) completed sediment 
excavation and capping for the OVRA Removal Action in 2002, and submitted a 
Removal Action Completion Report (RACR) to the U.S. Environmental 
Protection Agency (EPA) on March 28, 2003.  The EPA issued final approval of 
the RACR on March 31, 2003.  All design, construction, and reporting tasks for 
the OVRA Removal Action were completed in accordance with requirements of 
an Administrative Order on Consent (AOC – Docket Number CERCLA 10-2001-
0069 dated July 24, 2001) between the City and EPA. 

1.1 Purpose and Scope of the LMRP 

This LMRP describes physical and chemical monitoring to be completed at the 
OVRA site for 5 years following construction for the Removal Action.  The LMRP 
sets forth specific performance standards for planned physical and chemical 
monitoring activities to demonstrate that long-term objectives for the project are 
being met.  The LMRP also details the process for contingency planning and 
response in the event that performance standards are not met. 

The need for continued monitoring will also be evaluated during EPA’s 5-year 
review of the OVRA site, and the LMRP will be revised as necessary.  As 
discussed in Section 6.3, the 5-year review will provide a basis for evaluating the 
long-term monitoring program and making any adjustments that may be 
necessary. 

1.2 OVRA Habitat Monitoring and Adaptive Management Plan 

A separate Monitoring and Adaptive Management Plan (MAMP) was developed 
during the design phase of the OVRA Removal Action to assess the success of 
habitat restoration efforts.  Monitoring described in the MAMP will occur for 5 
years following completion of construction for the Removal Action in 2002.  The 
MAMP and associated habitat monitoring are not specified deliverables in the 
AOC.  MAMP monitoring and related activities are being implemented in 
accordance with a separate Consent Decree between the City and Natural 
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Resource Trustees.  The MAMP monitoring results will be reviewed by the 
Natural Resource Trustees.  The MAMP includes qualitative and quantitative 
sampling methods to monitor cap/backfill substrate performance with regard to 
habitat restoration objectives.  Monitoring for the MAMP will evaluate the long-
term progress of restoration of ecological functions, including eelgrass and 
riparian zone components. 

1.3 LMRP Organization 

The remainder of this LMRP contains the following sections: 

� 2.0 Project Objectives and Monitoring Strategy; 

� 3.0 Performance Standards and Early Warning Levels; 

� 4.0 Physical Integrity Monitoring; 

� 5.0 Surface Sediment Quality Monitoring; 

� 6.0 Reporting Schedule; 

� 7.0 Contingency Planning and Response; and 

� 8.0 Site Access and Institutional Controls. 

Supporting figures and tables are presented at the end of the LMRP text.  A 
schedule of planned monitoring and reporting deliverables is presented on 
Figure 2.  Appendix A presents a Sampling and Analysis Plan (SAP) for 
monitoring activities described in this LMRP.  The SAP is excerpted from the 
December 10, 2001, Construction Quality Assurance Plan for OVRA 
construction.  The SAP includes a Field Sampling Plan (FSP), Quality Assurance 
Project Plan (QAPP), and Health and Safety Plan (HSP).  Revisions to these 
documents pertinent to the LMRP are described in the preface to Appendix A. 

2.0 PROJECT OBJECTIVES AND MONITORING STRATEGY 

The removal action objective for the OVRA, as described in the 2001 AOC and 
EPA’s 2001 Action Memorandum, is to: 

� Significantly reduce the potential risk to human health and/or marine 
ecological receptors resulting from potential exposure to contaminants 
present in sediments by removing and disposing of the contaminated 
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sediment at an acceptable disposal site, or capping contaminated sediments 
in the project area. 

As approved by EPA in the March 28, 2003, Removal Action Completion 
Report, the objectives of the AOC and supporting design were achieved, 
including: 

� Removal or long-term isolation of chemical materials from the environment; 
and 

� Elimination or significant reduction of potential human health and 
environmental risks. 

The goals of the long-term monitoring program for the OVRA are to ensure that 
the selected cleanup action continues to be protective of human health and the 
environment.  The specific objectives of the long-term monitoring program are 
to ensure that: 

� The sediment cap continues to isolate toxic concentrations of previously 
identified chemicals of concern (COCs) in underlying sediments from marine 
biota and other biological receptors; and 

� The sediment cap is not recontaminated with COCs from underlying 
sediments. 

The integrity of the capped areas is fundamental to achieving these objectives.  
Cap integrity depends upon maintaining the designed cap thickness to avoid 
potential contaminant releases, and to attain the specific performance standards 
discussed below.  To ensure cap integrity, the LMRP includes the following: 

� Physical Integrity Monitoring.  Physical integrity monitoring will ensure that 
the erosion is not occurring to an extent that would compromise the ability 
of the cap to physically isolate contaminated sediments from environmental 
receptors.  Bathymetric and/or conventional transect surveys are planned to 
detect erosion. 

� Surface Sediment Quality Monitoring.  Sediment quality monitoring will be 
conducted to confirm that contaminants are not moving upward to the top 
of the cap via diffusion or other transport mechanisms. 

Monitoring results will be used to determine whether project objectives are 
being met, or when contingency measures are needed to address deficiencies 
noted. 
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The City of Tacoma is responsible for conducting long-term monitoring at the 
OVRA site.  The City will notify EPA and the Natural Resource Trustees at least 3 
weeks prior to all planned monitoring activities.  The City will schedule such 
activities to accommodate EPA and Trustee participation, if requested. 

3.0 PERFORMANCE STANDARDS AND EARLY WARNING LEVELS 

The LMRP establishes the performance standards that will be used to assess 
whether the long-term monitoring objectives continue to be met at the OVRA 
site.  These objectives are described above in Section 2.0.  The following section 
establishes performance standards for the physical integrity and surface sediment 
quality of capped areas at the OVRA site.  Capped areas are identified on Figure 
3 and include intertidal Areas A, B, C-5, and D; and subtidal Area E.  Although 
monitoring will also include portions of intertidal backfill Area C, and 
uncontaminated Area G, specific performance standards do not apply to these 
areas because they are not capped.  Non-attainment of the performance 
standards will be considered an indication that the containment function of the 
caps has failed, and will trigger discussions with the EPA through the 
Contingency Planning and Response process described below in Section 7.0.  
The listed performance standards are based on the design and constructed cap 
thicknesses summarized in Table 1. 

Also listed are early warning levels to provide notice of potential problems at 
individual locations.  Early warning levels are not performance standards, but are 
set at more stringent levels to assess whether performance standards could be 
exceeded in the future. 

Performance standards apply to all physical integrity and surface sediment 
chemical quality monitoring events.  This includes physical integrity monitoring 
conducted following major storm and earthquake events, as well as scheduled 
events described in Section 4.0 and Section 5.0. 

3.1 Physical Integrity Monitoring 

3.1.1 Performance Standards 

The performance standard for the Area A, B, D, and E caps is maintenance of 
minimum cap thickness that are equal to or greater than the minimum design 
thickness listed in Table 1. 

The performance standard for the Area C-5 cap is loss of more than 6 inches, 
including erosion protection material overlying the capped area.  This 
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performance standard is established to protect the underlying 24-inch thickness 
of sand material over an area with relatively low levels of residual dioxins 
detected during sediment confirmation sampling (34.8 nanograms per kilogram 
dioxin TEQ).  The constructed thickness of the underlying sand material exceeds 
the minimum design standard thickness components for bioturbation protection, 
physical/chemical isolation, and nominal consolidation detailed in the Table 1 
footnotes. 

3.1.2 Early Warning Levels 

� Intertidal Area A, B, and D Caps.  Two early warning levels are established 
at a loss of more than 6 inches of cap thickness, and a loss of more than 12 
inches of cap thickness.  For Area B and Area D, which cap dioxin-
contaminated sediments, a 12-inch loss would still maintain an 11-inch-thick 
buffer above the minimum cap design thickness of 32 inches (see Table 1). 

� Subtidal Area E Cap.  One early warning level is established at a loss of 
more than 12 inches of cap thickness. 

Section 7.0 describes possible response contingency measures for each of these 
early warning levels. 

Intertidal beach elevations at selected transect locations in Area C and Area G 
will be also be monitored to detect potential backfill erosion over time that 
could affect adjacent capped areas.  No specific performance standards or early 
warning levels are established for non-capped areas, however. 

3.2 Surface Sediment Quality Monitoring 

OVRA site Sediment Quality Criteria (SQC) for COCs were established in the 
April 30, 2001, Engineering Evaluation/Cost Analysis (EE/CA) report.  SQCs for 
OVRA site areas are listed in Table 2.  For dioxin, the SQC of 20 nanograms per 
kilogram was established to achieve a post-construction site-wide background 
average dioxin concentration of approximately 6.9 ng/kg in surface sediments.  
As discussed in EPA’s July 16, 2001, Action Memorandum, this concentration is 
less than the site-specific background level of 7.4 ng/kg. 

EPA determined in the EE/CA that the site SQCs are sufficiently protective of 
human health and the environment, such that biological standards are not 
included in the long-term monitoring requirements. 
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3.2.1 Performance Standards 

Long-term performance standards for the OVRA site are based on the SQCs 
listed in Table 2 for applicable COCs in each site area.  Exceedance of SQCs will 
be considered as failure of the caps to contain site chemical contamination, 
provided that such failures are determined to originate from on-site releases. 

3.2.2 Early Warning Levels 

The early warning level is one-half the applicable SQCs listed for each area in 
Table 2. 

4.0 PHYSICAL INTEGRITY MONITORING 

Physical integrity monitoring includes periodic elevation surveying of the 
surfaces of capped and backfilled areas.  Changes to surface elevations will be 
monitored to evaluate net sediment erosion or accumulation over time.  
Monitoring in capped areas will ensure that the containment properties of the 
cap are not compromised by erosion or other physical disturbance. 

Planned elevation survey transects for the intertidal area are shown on Figure 3.  
In addition to elevation surveys, visual surveys will also be conducted in the 
intertidal area.  Subtidal elevations surveys will include Area E as shown on 
Figure 3. 

4.1 Elevation Surveys and Intertidal Visual Inspections 

4.1.1 Frequency 

As summarized on Figure 2, elevation surveys for intertidal and subtidal areas 
will generally be performed annually during Years 1 (2003), 3 (2005), and 5 
(2007).  Except for Year 1 (2003), elevation surveys for the intertidal areas will 
be conducted within a 1-month work window in April of each target monitoring 
year.  The elevation survey for Year 1 (2003) is planned within an approximate 6- 
week time period after EPA approval of the LMRP.  For subtidal Area E, annual 
elevation surveys during Years 1, 3, and 5 will be conducted in August. 

Visual inspections in the intertidal zone will be conducted twice annually during 
Year 2 (2004) through Year 5 (2007).  One visual inspection for the intertidal 
zone will be conducted in Year 1 (2003).  As for the elevation surveys, visual 
inspections will be scheduled during April and August, except for Year 1 (2003) 
where only one visual inspection will be conducted in August.  For Year 3 and 
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Year 5, the first visual inspections will be scheduled to coincide with the April 
elevation surveys to provide consistency of data for use in time trend evaluation.  
The second visual inspection for Years 3, and 5 will be conducted within a 4-
week window in August.  As practical, elevation surveys and visual inspections 
for the intertidal area will be scheduled to coincide with planned habitat 
monitoring described in the MAMP. 

Intertidal visual inspections and survey results may also warrant additional 
monitoring events, particularly following extreme tide storm events.  Should any 
major storm or earthquake of significance occur, an elevation survey coupled 
with a visual inspection will be conducted as soon as possible after the event.  
Significant storm events are defined as those in which winds from the north with 
speeds of 30 miles per hour or greater persist for more than 4 hours. 

All intertidal elevation and visual inspections will be conducted during low-tide 
conditions that expose the beach at elevations of 2 feet or lower during the April 
event, and to elevations of 0 feet or lower during the August event (Corps of 
Engineers Vertical Datum). 

4.1.2 Methods 

Intertidal Areas 

Visual Inspections and Video/Photo Log.  Visual inspections will consist of 
observing the exposed intertidal areas of the OVRA site.  The inspections will 
document and photograph and/or videotape pertinent physical and biological 
features.  Details to be noted include general contours and topography of the 
site; the color, texture, and odor of surface sediments; the presence of 
observable biological communities and all organisms and indication of 
organisms; and the presence and locations of special, unusual, or abnormal 
features.  The visual inspection will also note any indications of erosion, gullying, 
raveling, groundwater seepage, damage from debris, moorage, etc.  In intertidal 
capped areas and other locations where erosion protection rock was placed, 
monitoring will include qualitative evaluations of the nature and extent of the 
coverage and distribution of the rock. 

Elevation Surveys.  Elevation surveys in the intertidal areas will be conducted 
using land-based equipment along intertidal transect lines T1 through T4 
between approximately elevation 0 to 14 feet (Figure 3).  Each transect contains 
eight to ten survey points and includes a minimum of two points in capped 
Areas A, B, C-5, and D.  The City will establish permanent benchmarks as 
necessary for survey reference points.  Concurrent with the transects survey, the 
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City’s field representative will conduct a visual inspection along and between the 
transects, noting special or unusual features in the field log book. 

Elevation surveys for intertidal areas will be accomplished using conventional 
land-based surveying or Electronic Positioning System (EPS) methods.  Survey 
methods will have a horizontal accuracy of 1 foot or better.  Vertical control will 
be established with an accuracy of 0.1 foot or better.  Survey data management 
by the City will include electronic files with survey dates, survey point 
designations, transect numbers, and X, Y, Z coordinates referenced to control 
points and coordinate systems. 

Subtidal Area E 

Hydrographic Surveys.  The subtidal survey for Area E will be conducted using 
bathymetric methods from a vessel.  The horizontal control for this system will 
meet Third Order, Class I standards as defined in standard hydrographic survey 
manuals.  Hydrographic surveys will be performed using EPS methods for 
determining locations within an accuracy of 3 feet (1 meter) or better.  Vertical 
accuracy will vary depending on slope and water depth, but accuracies in the 
range of 0.5 foot are typical.  Survey equipment will be maintained and 
calibrated prior to each monitoring event. 

4.2 Data Analysis 

Topographic and transect profiles will be generated for the intertidal area from 
raw survey elevation data using a computer-aided drafting system.  The survey 
transect data will be entered into tables for comparison to previous survey data, 
and to track elevation changes over time.  Net elevation changes from the post-
remedial performance elevation survey baseline data will be compared with 
erosion performance standards and early warning levels specified above.  The 
Year 1 survey should be compared to the post-remedial elevation survey to 
ensure that the Year 1 survey points are adequately representative of the survey 
points that were used during the post-construction elevation survey.  If survey 
points are not adequately represented, the Year 1 survey may be used as 
baseline only with EPA approval.  Time-series bathymetric maps will be 
generated using hydrographic survey data from subtidal Area E. 

A summary of the visual inspections and video logs from intertidal area will be 
prepared and included in monitoring reports.  Comparison to previous visual 
survey observations will be documented. 
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5.0 SURFACE SEDIMENT QUALITY MONITORING 

Surface sediment quality monitoring will be completed to verify that the capped 
areas are performing as intended to chemically isolate residual contaminants 
from the environment.  Analytical results will be compared with performance 
standards and early warning levels based on the OVRA site SQCs presented in 
Table 2.  These criteria are also considered to be protective of benthic 
organisms. 

In addition, sediment quality monitoring data will be compared with post-
construction confirmation sampling results collected in 2002 from excavated 
sediment surfaces in Areas A, B, C, and D. Results of the post-construction 
sampling event are presented in the March 28, 2003, RACR. 

5.1 Surface Sediment Sampling 

5.1.1 Frequency and Locations – Capped Areas 

As summarized on Figure 2, long-term monitoring for surface sampling in 
capped areas will generally be performed during Year 1 (2003), Year 3 (2005), 
and Year 5 (2007).  Sampling will be conducted within the August work window 
for intertidal and subtidal areas.  Planned sampling for each year is further 
summarized below by year and sample grid area.  Sample area grids are 
identified on Figure 4.  The listed grids for the intertidal capped areas were 
previously established for the purpose of construction confirmation sampling. 

Year 1 (2003) 

� Intertidal capped area grids A-1, A-2, B-1, B-2, C-5, and D-1; and  

� Subtidal capped area grid E-1. 

Year 2 (2004) 

� No cap sampling planned. 

Year 3 (2005) 

� Intertidal capped area grids A-1, A-2, B-1, B-2, C-5, and D-1; and 

� Subtidal capped area grid E-2. 
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Year 4 (2006) 

� No cap sampling planned. 

Year 5 (2007) 

� Intertidal capped area grids A-1, A-2, B-1, B-2, C-5, and D-1; and  

� Subtidal capped area grid E-3. 

5.1.2 Frequency and Location – Area C Backfill Grids 

Additional sampling in grids C-9 and C-10 of Area C will occur in Years 1, 2, and 
5 to evaluate the potential for off-site migratory contamination related to 
remediation in an adjacent part of the Middle Waterway Problem Area (Figure 
4).  Remediation for this portion of the Middle Waterway is planned for 2003.  
Sampling in Area C grids C-9 and C-10 is intended to verify that metals 
recontamination is not occurring at the OVRA site following the Middle 
Waterway remediation.  Grids C-9 and C-10 are directly adjacent to the Middle 
Waterway remediation area.  The purpose of Year 1 (2003) sampling is to 
provide baseline data from which to compare future sediment quality monitoring 
results following Middle Waterway remediation.  Sampling for Year 1 (2003), 
Year 2 (2004), and Year 5 (2007) will be completed during the annual August 
work window for sampling intertidal capped areas at the OVRA site. 

5.1.3 Sampling and Analysis Methods 

Surface samples of sediment will be collected from each grid at depths of 0 to 
10 centimeters, in general accordance with protocols outlined in the Puget 
Sound Estuary Program (Tetra Tech 1986).  Details are specified in the SAP in 
Appendix A.  Each sample will be composited from at least three individual 
“aliquot” surface locations within the sampling grid and chosen at random at the 
time of sampling.  This method is analogous to collection of confirmation 
samples during construction for the OVRA Removal Action in 2002.  Sampling 
protocols, location control, analytical methods, and data validation procedures 
are presented in the SAP in Appendix A. Samples from each grid will be 
submitted for chemical analysis of the applicable COCs listed below. 

5.1.4 Chemical Analytes 

The chemical analytes for long-term monitoring of the cap areas will be the same 
as those analyzed as part of the chemical confirmation sampling and analysis 
performed following construction.  The chemical analytes include the following: 
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� Area A – total metals (arsenic, copper, lead, mercury, and zinc); 

� Area B – dioxin and polychlorinated biphenyls (PCBs); and 

� Areas C-5, D, and E – dioxin. 

In addition, Areas C-9 and C-10 adjacent to the Middle Waterway Problem Area 
will be analyzed for arsenic, copper, mercury, and zinc.  These metals are the 
COCs identified at the portion of the Middle Waterway Problem Area lying east 
of the OVRA site. 

5.2 Data Analysis 

Chemical testing results for surface sediment samples from the cap and backfill 
areas will be compiled with quality assurance review qualifiers into summary 
tables.  Summary tables of the data will also contain the OVRA site SQCs for the 
COCs analyzed, results of the 2002 confirmation sampling event, and results of 
previous long-term monitoring events, for each chemical.  Any exceedances of 
the SQCs will be highlighted in summary tables.  Summary tables will be 
included in sediment quality monitoring reports to be submitted to EPA, as 
discussed below. 

6.0 REPORTING SCHEDULE 

Figure 2 presents the reporting schedule for the project, in addition to the 
sampling events described previously.  Monitoring reports and content are 
summarized below.  In addition to EPA, reports will also be forwarded to 
Washington State Department of Ecology and the NOAA Damage Assessment 
and Restoration Center. 

6.1 Annual Reports – Year 1 (2003), Year 3 (2005), and Year 5 (2007) 

Draft annual reports will be submitted by early December for Years 1, 3, and 5 
to summarize the combined results of elevation surveys, visual inspections, and 
sediment quality sampling.  Sediment quality sampling will include results from 
capped intertidal grids in Areas A, B, D, and C-5, as well as from subtidal Area E-
1.  Results from backfill Area C grids C-9 and C-10 will also be included.  The 
target delivery dates in early December listed on Figure 2 schedule are 
necessary to allow sufficient time for laboratory analysis of dioxins, related 
QA/QC, and data validation.  The target delivery dates may be modified based 
on approval by EPA in the event that additional sediment sampling or other 
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contingency response actions become necessary.  Final reports will be submitted 
pending EPA’s review. 

The reports will include: 

� Summaries of field observations from all inspection, survey, and sediment 
sampling events; 

� Photographs and video records; 

� Compiled survey data and transect profiles; 

� A summary of field sampling activities and samples collected; 

� Field sampling logs; 

� Tabulated chemical testing data, 

� QA/QC and data validation results; and 

� Complete laboratory analysis reports. 

The reports will present summary conclusions regarding performance of the 
capped areas with regard to performance standards and early warning levels.  As 
applicable, the reports will discuss exceedances of applicable SQC performance 
standards and early warning levels, as well as a summary of any contingency 
planning and response actions taken. 

The final visual inspection, survey monitoring, and sediment quality monitoring 
reports for Year 5 will also include overall conclusions regarding the 
performance of the cap areas for the OVRA project. 

6.1.1 Major Storm/Earthquake Reports 

If major storm or earthquake events occur, a report will be submitted to EPA 
within 30 days of completing requisite monitoring and surveying, as described 
above in Section 3.0.  The reports will include summaries of field observations 
from the inspections, surveys, and compiled survey data. 

6.2 Annual Reports – Year 2 (2004) and Year 4 (2006) 

The Year 2 annual report will include discussion of visual monitoring results and 
sediment sampling for Area C grids C-9 and C-10.  No other sampling or 
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monitoring tasks are scheduled.  The target report submittal date is in mid-
October, following completion of the August 2004 visual inspections and Area C 
sediment sampling.  The Year 2 report will include results of visual monitoring 
only (no other monitoring activities are scheduled), and is plan to be submitted 
by mid-August. 

6.3 EPA 5-Year Review 

EPA conducts 5-year reviews at sites when hazardous substances, pollutants, or 
contaminants remain on site above concentrations that allow for unlimited use 
and unrestricted exposure.  For the OVRA site, these 5-year reviews are tied to 
the start of the Removal Action in May 2002.  The primary purpose of a 5-year 
review is to determine whether the cleanup continues to be protective of human 
health and the environment.  A 5-year review will be conducted for the OVRA 
because the area is included within the boundaries of the Commencement Bay 
Nearshore/Tideflats (CB/NT) Superfund site, the cleanup was performed 
pursuant to CERCLA authorities, and hazardous substances remain on site above 
concentrations that allow for unlimited use and unrestricted exposure.  The 5-
year review will also evaluate the need for additional monitoring at the OVRA 
site based on previous monitoring results. 

Consistent with EPA’s 2001 Comprehensive Five-Year Review Guidance (EPA 
540-R-01-001, No. 9355.7-03B-P), the 5-year review for the Olympic View 
Resource Area will be incorporated into the overall 5-year reviews for the CB/NT 
site.  The next 5-year review for the CB/NT site is currently scheduled for 
December 2004. 

7.0 CONTINGENCY PLANNING AND RESPONSE 

In the event that physical integrity or sediment quality monitoring indicates that 
performance standards or early warning levels are not being met, the City will 
notify EPA and implement contingency planning.  In addition to EPA, 
notifications and reports will also be forwarded to Washington State Department 
of Ecology and the NOAA Damage Assessment and Restoration Center.  The 
contingency planning process is summarized on Figure 5 and consists of three 
parts:  (1) contingency screening, (2) contingency planning, and (3) contingency 
response.  These elements are summarized below. 

EPA may direct the City to expedite contingency planning and response in the 
event that immediate actions are necessary to protect human health and the 
environment.  Required actions may also be readily apparent and can be 
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implemented without further monitoring or completion of extensive remedial 
alternatives analysis/design. 

7.1 Contingency Screening 

The contingency screening process is initiated by exceedances of either physical 
or chemical performance standards or early warning levels listed in Section 3.0.  
The City will notify EPA of such conditions within 3 days upon receipt and 
preliminary analysis of field survey or validated laboratory analytical data 
documenting the condition.  Draft summary documentation of the conditions 
will be forwarded to the EPA as part of the notification process.  For physical 
monitoring, the City may elect to resurvey to confirm results. 

Following notification, the City will discuss the monitoring results with EPA to 
determine whether further data verification may be appropriate (e.g., additional 
surveying, resampling, or other response actions).  The purpose of additional 
surveying and/or sampling is to confirm the initial data and further determine the 
extent of the affected area.  Additional surveying could include, but is not limited 
to, more frequent surveys, additional survey points along given transects, or new 
survey points or transect lines.  Additional sediment sampling could include, but 
is not limited to, resampling or more frequent sampling in currently identified 
locations, and sampling at additional locations.  Additional survey information 
and/or validated laboratory analytical data will be forwarded to EPA within 3 
days of receipt. 

EPA may also determine that no additional data verification is needed to 
proceed to the contingency planning stage. 

7.2 Contingency Planning 

Unless otherwise directed by EPA, the City will submit a Contingency Planning 
Proposal following notification that a performance standard or early warning 
level has been exceeded.  The Contingency Planning Proposal will describe 
plans and contingency response actions to be taken, if necessary, to address the 
problems identified at the contingency screening stage.  The Contingency 
Planning Proposal will include the type of action to be initiated and a proposed 
schedule for implementation.  Contingency planning may also anticipate results 
of future monitoring or potential cap failure.  The schedule for submitting the 
Contingency Planning Proposal will be determined by EPA. 

The initial Contingency Planning Proposal may be conceptual in nature, with 
further revisions completed if necessary and as directed by EPA.  EPA will 
establish a schedule for submittal of the proposal and possible revisions, 
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depending on the nature and complexity of the conditions noted.  EPA will then 
determine whether to (1) implement the recommended action at the 
contingency response stage (described below), (2) defer implementation (e.g., 
based on results of future monitoring), or (3) refrain from further action at that 
time. 

Specific response actions will be determined as part of the Contingency Planning 
Proposal and approved by EPA.  For early warning levels established for 
intertidal Areas A, B, and D, response actions to address cap thickness losses of 
more than 6 inches may include resurveying or increased survey frequency of 
the affected cap area.  Losses exceeding 12 inches could trigger increased 
survey effort, more-detailed visual or physical characterization of the affected 
area, or other actions as determined at the time of the work. 

7.3 Contingency Response 

Following EPA approval of the Contingency Response Proposal, the City will 
implement the agreed-upon actions.  This will include agreement on a final 
implementation schedule, follow-up contingency actions and related 
confirmation monitoring, and reporting/documentation.  EPA may revise or 
amend the AOC/SOW for the OVRA project as necessary to describe the 
contingency response process and actions taken. 

8.0 SITE ACCESS AND INSTITUTIONAL CONTROLS 

The City will continue to maintain site access and related institutional controls 
during the 5-year monitoring period and beyond.  These controls include: 

� Designation as a City Natural Resource Damage Assessment (NRDA) 
Settlement Site; 

� Designation as a Washington State Department of Natural Resources (DNR) 
Environmental Reserve – the City will continue to work with DNR to ensure 
that this designation remains in place; 

� Execution of a 30-year lease with DNR by the City to maintain access and 
control over the capped areas; 

� Creation of a U.S. Coast Guard Regulated Navigation Area (RNA); and 
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� Development of signage postings in the upland portion of the site to limit 
disturbance by the general public, and establishing off-shore buoys per Coast 
Guard requirements to prohibit moorage or anchorage. 

The objective of the OVRA site institutional controls is to prohibit activities that 
would disturb the capped areas of the site.  These controls were developed 
based on reasonably expected future uses of the site for non-commercial 
purposes.  Navigation of vessels through the area will continue to be allowed. 

Consistent with EPA’s September 2000 Institutional Controls Site Manager’s 
Guide (OSWER 9355.0-74FS-P, EPA 540-F-00-005), OVRA site institutional 
controls (1) provide a layered approach by applying several types of 
administrative measures and (2) ensure long-term protection.  Consistent with 
the EPA guidance document, designations of the OVRA site as a NRDA 
Settlement Site, Environmental Reserve, and RNA represent governmental 
controls and restrictions over site uses.  Sign posting controls are informational 
devices to provide notification of site conditions. 

8.1 NRDA Settlement Site 

The City of Tacoma signed a Consent Decree with the Commencement Bay 
Natural Resource Trustees establishing this site (among others) as a settlement 
site.  This decree places many long-term institutional controls on the site that 
must be implemented by the City.  Chief among these are: 

� Prohibitions against taking, or permitting another to take, any action that 
may jeopardize the function of the restored areas; and 

� Deed restrictions and/or equivalent methods to prevent any land use on the 
site at odds with the project goals. 

Most, if not all, potential threats to the Removal Action are addressed by these 
NRDA Consent Decree restrictions. 

8.2 DNR Environmental Reserve 

On May 24, 2000, the State Commissioner of Public Lands established the 
OVRA project area as part of an environmental reserve under RCW 79.68.060.  
The reserve is administered by the DNR to protect regionally valuable aquatic 
resources from further commercial use and potential development or 
commercial leasing.  DNR is further evaluating the OVRA site in 2003 using 
evaluation criteria detailed in DNR’s Final Environmental Impact Statement for 
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the Aquatic Reserve Program (Programmatic EIS).  A Technical Advisory 
Committee will also be convened to review the reserve status of the OVRA site. 

8.3 City of Tacoma Long-Term Lease 

In December 2002, the City of Tacoma executed a 30-year lease with DNR to 
cover the capped areas of the OVRA project site.  This lease will allow the City 
to maintain access to and control over the project site during long-term 
monitoring.  The lease includes provisions for additional periods after the first 30 
years if additional monitoring and/or corrective action are required by EPA. 

8.4 Coast Guard RNA 

The Coast Guard has established a permanent RNA in Commencement Bay to 
preserve and protect the integrity of the OVRA site.  The RNA was issued as a 
Final Rule under 33 Code of Federal Regulations Part 165 as presented in 
Federal Register Volume 68, No. 70 (April 11, 2003).  The RNA prohibits 
activities that would disturb the sea bed, such as anchoring, dredging, spudding, 
laying cable, or other disturbance of the bottom.  The regulated area is identified 
on the LMRP figures.  The Coast Guard is responsible for enforcing provisions of 
the RNA, while the City and DNR share in the responsibility for visually 
monitoring the site for non-compliance with the RNA. 

8.5 Public Access, Signage, and Marker Buoys 

The City is installing signs to inform the public of the need to limit any 
disturbance on upland, intertidal, and offshore areas of the site.  Signs in upland 
areas will take the form of educational displays, prominently visible to the 
general public from land areas of the site.  The content of this signage will 
discuss the project and clearly encourage the public to avoid any disturbance of 
the site.  Signs at the waterward edge will consist of signs prohibiting any 
moorage or anchorage.  The City will maintain the signs and ensure that they 
remain in place. 

Figure 6 identifies locations of off-shore buoys installed on June 28, 2003 to 
mark the RNA for the OVRA site.  These buoys conform to requirements 
described in CFR Title 33 Part 66, Private Aids to Navigation (PATON).  The 
PATON buoys are orange and white regulatory markers having a cross within a 
diamond and the words “EXCLUSION AREA” in black letters to indicate the area 
for boaters.  This will protect off-shore areas of the OVRA site from any 
disruptions resulting from vessel traffic, such as dragging anchor.  Following 
procurement of the buoys by DNR, the City will continue to maintain the buoys 
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and ensure that they remain in place.  The buoys have been authorized by the 
U.S. Coast Guard Aids to Navigation & Waterways Management Branch. 

A mock-up of the public information sign is presented in Appendix B.  This sign 
will be placed at the end of the public access walkway and is approximately 2 by 
3 feet.  In addition to the public information sign, four additional signs 
(approximately 12 by 18 inches) will be placed along the public access pathway, 
stating "This site is a sensitive environmental cleanup and restoration area, please 
do not disturb the beach sand, the plants, or the animals.  Please stay on the 
established path."  The approximate locations of these signs is shown on Figure 
6.  Sign posting will be completed within 180 days following finalization of the 
LMRP. 

Public access is not currently available to the site from the end of East “F” Street.  
Should such access become available in the future, it will controlled with fencing 
and the signage mentioned above. 

Signs and marker buoys installed at the OVRA site meet the intent of the site 
public access plan, described in EPA’s July 2001 Action Memorandum for 
OVRA. 

F:\docs\jobs\7614\OVRA LMRP(8-14).doc 



Table 1 - Design and Post-Construction Cap Thicknesses 
OVRA Non-Time-Critical Removal Action Project

Subtidal Cap 
Area  E

A Ba C-5 Da

31b 32b 29c 32b 33b,d

42 55 30 55 24 to about 108

Notes:
a Area B and Area D caps also include geotextile and high total organic carbon layers.
b Thickness based on design requirements for erosion protection, bioturbation protection, consolidation, and 

physical/chemical isolation components presented in Final (100 Percent) Design Analysis Report, 
December 10, 2001, Amended January 31, 2002.

c Design thickness determined during construction based on sediment confirmation sampling results, and 
requirements from the Design Analysis Report for erosion protection (6 inches), bioturbation protection (10 inches), 
physical/chemical isolation (11 inches), and nominal consolidation (2 inches).

d Design thickness includes up to 12 inches of consolidation allowance for thicker portions of cap in excess of 
120 inches. Minimum design thickness for bioturbation and physical/chemical isolation is 21 inches.
(erosion protection allowance = 0 inches for subtidal). 
The minimum cap thickness for Area E applies to the Area E boundary identified on Figure 3, 
and not the adjacent area capping limits shown on the figure. 

e Minimum post-construction thicknesses, which are inclusive of erosion protection material, 
are presented for reference purposes based on 2003 survey data. 
Refer to Section 2.4 and Appendix C of the Final Removal Action Completion Report, March 28, 2003, for 
average thicknesses and survey data, respectively.  
The minimum excavation cut depth for Area B and Area D was 4.1 feet (49 inches).  

 

Minimum Post-Construction Cap Thickness in 
Inchese

Intertidal Cap Area

Minimum Design Cap Thickness in Inches

Long-Term Monitoring and Reporting Plan Hart Crowser
 7614/OVRA LMRP(8-14).xls - Table 1



Table 2 - SQCs for Long-Term Monitoring COCs

Chemical of Concern OVRA SQC Applicable OVRA Areas
Metals in mg/kg Area A

Arsenic 57
Copper 390
Lead 450
Mercury 0.41
Zinc 410

Total PCBs in mg/kg 0.3 Area D
Dioxin in ng/kg (TEQ) Area B, Area D and Area E

TCDD/TCDF 20

Notes:
SQC for dioxin is set at 20 ng/kg TEQ to achieve a sitewide, post-remediation average of less than the site-
specific background goal of 7.4 ng/kg.

Long-Term Monitoring and Reporting Plan Hart Crowser
 7614/OVRA LMRP(8-14).xls - Table 2
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APPENDIX A 
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APPENDIX A 
SAMPLING AND ANALYSIS PLAN (SAP) 
LONG-TERM MONITORING AND REPORTING PLAN (LMRP) 
OLYMPIC VIEW RESOURCE AREA 
NON-TIME-CRITICAL REMOVAL ACTION 
TACOMA, WASHINGTON 

 
Preface 

A Sampling and Analysis Plan (SAP) for the OVRA Removal Action design 
package was developed and submitted to EPA on December 10, 2001.  The SAP 
was presented in Appendix A to the Construction Quality Assurance Project 
Plan and included the following attachments for field monitoring activities during 
construction: 

� Attachment A-1—Field Sampling Plan (FSP); 

� Attachment A-2—Quality Assurance Project Plan (QAPP); and  

� Attachment A-3—Health and Safety Plan (HSP). 

The SAP documents will also be used during long-term monitoring at the OVRA 
site and have been excerpted for inclusion as Appendix A to this LMRP. 

General Revisions 

Several general revisions apply throughout the excerpted SAP documents: 

� FSP, QAPP, and HSP text describing sampling and chemical analysis of 
surface confirmation samples and import fill materials during construction is 
not applicable to the long-term monitoring. 

� The Water Quality Monitoring Plan is not applicable and has been excluded. 

The following sections provide an outline of the FSP, QAPP, and HSP 
documents included, with additional revisions specific to the long-term 
monitoring requirements described in the text of the LMRP report.  
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Sampling and Analysis Plan (SAP) Revisions 

Attachment A-1 – Field Sampling Plan (FSP) 

Revisions.  Field sampling for the FSP applies only to surface sediment samples 
to be collected during long-term monitoring. 

Preparation for Sampling 

Revision.  Reference to Contractor’s CQA is not applicable. 

Sediment Sampling Procedures 

Revisions.  Each surface sediment sample will be collected as a composite 
sample from a minimum of three individual locations within the grid areas 
identified on LMRP Figure 4.  One composite sample from each of the grid areas 
will be submitted for chemical analyses based on the LMRP Figure 2 schedule.  
This will result in the following samples for each year: 

Year 1 (2003) 

� Cap area grid samples A-1, A-2, B-1, B-2, C-5, D-1, and E-1; 

� Backfill area grid samples C-9 and C-10; 

� Two field duplicates (minimum 20 percent); and 

� One rinseate blank. 

Year 2 (2004) 

� Backfill area grid samples C-9 and C-10; 

� One field duplicate (minimum 20 percent); and 

� One rinseate blank. 

Year 3 (2005) 

� Cap area grid samples A-1, A-2, B-1, B-2, C-5, D-1, and E-2; 

� Two field duplicates (minimum 20 percent); and  
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� One rinseate blank. 

Year 4 (2006) – No Sampling Planned 

Year 5 (2007) 

� Cap area grid samples A-1, A-2, B-1, B-2, C-5, D-1, and E-3;  

� Backfill area grid samples C-9 and C-10;   

� Two field duplicates (minimum 20 percent); and 

� One rinseate blank. 

The third bullet under Sediment Sampling Procedures referencing sampling 
within sheet pile enclosures is not applicable.  

The second bullet under Location Control and Documentation should exclude 
“pre-backfilling.”  

Surface sediment samples will be collected by boat using a van Veen or similar 
grab sampler from subtidal Areas E-1, E-2, and E-3 from the upper 10 cm.   

Import Capping/Backfill Material Sampling Procedures (Not Applicable) 

Stockpile Sampling (Not Applicable) 

Chain of Custody and Shipment Records  

Revision.  Reference to Contractor’s QA Officer is not applicable. 

References for Attachment A-1 (No Revisions) 

 
Attachment A-2 – Quality Assurance Project Plan (QAPP) for 
Sediment Quality Analysis Chemistry 

A4—Project/Task Organization 

Revision.  References to Contractor tasks for construction are not applicable. 
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A5—Problem Definition/Background 

Revision.  QAPP applies to long-term monitoring only as described in the text of 
the LMRP.  References to previous Removal Action activities are not applicable. 

A6—Project/Task Description 

Revision.  QAPP applies to surface sediment samples to be collected from grid 
areas identified and described in the LMRP text and figures.  

A7—Quality Objectives and Criteria 

Revision.  QAPP Quality Objectives and Criteria apply to surveying and surface 
sediment samples to be collected from existing intertidal and subtidal areas 
identified and described in the LMRP text and figures. 

A8—Special Training/Certification (No Revisions) 

A9—Documentation and Records (No Revisions) 

Group B—Data Generation and Acquisition B1—Sampling Process 
Design (Experimental Design) 

Revision.  Sampling design and rationale are described in the text of the LMRP. 

B2—Sampling Methods 

Revision.  Surface sediment samples will be collected on the exposed intertidal 
and subtidal areas described in the LMRP text and figures.  

B3—Sample Handling and Custody Requirements (No Revisions) 

B4—Analytical Methods 

Revision.  Sections describing analysis of grain size, import capping materials, 
Area A sediment stockpile samples, TCLP metals, semivolatile organic 
compounds, pesticides, and volatile organic compounds are not applicable.  
Field duplicate samples will be collected at a minimum frequency of 20 percent, 
as described in the FSP.  
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B5—Laboratory Quality Control (No Revisions) 

B6—Instrument/Equipment Testing, Inspection, and Maintenance (No 
Revisions) 

B7—Instrument/Equipment Calibration and Frequency  

Revision.  Reference to field meters for water quality monitoring are not 
applicable. 

B8—Inspection/Acceptance of Supplies and Consumables (No 
Revisions) 

B9—Non-Direct Measurements (No Revisions) 

B10—Data Management (No Revisions).  

Group C—Assessment and Oversight  

C1—Assessments and Response Actions (No Revisions) 

C2—Reports 

Revision.  Reports and submittals are described in the LMRP. 

Group D—Data Validation and Usability (No Revisions) 

QAPP Table Revisions 

The following tables are not applicable to the revised QAPP for the LMRP:  

� Table A-2-4 Contract-Required Metal Quantitation Limits for TCLP;  

� Table A-2-7 Semivolatile Organic Compound Analytes and Reporting Limit 
Goals; 

� Table A-2-8 Chlorinated Pesticides Analytes and Reporting Limit Goals;  

� Table A-2-9 Volatile Organic Analytes and Reporting Limit Goals; 

� Table A-2-14 Summary of Quality Control Procedures, Criteria, and 
Corrective Actions for Volatile Organic Analyses; 
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� Table A-2-15 Summary of Quality Control Procedures, Criteria, and 
Corrective Actions for Semivolatile Organic Analyses; and  

� Table A-2-16 Summary of Quality Control Procedures, Criteria, and 
Corrective Actions for Chlorinated Pesticides Analyses.  

Attachment A-3 – Health and Safety Plan (HSP) for Confirmation 
Sampling 

Title Revision 

HEALTH AND SAFETY PLAN 
FOR LONG-TERM SEDIMENT SAMPLING  
OLYMPIC VIEW RESOURCE AREA (OVRA) 
CONTAMINATED SEDIMENT NON-TIME-CRITICAL REMOVAL ACTION 
TACOMA, WASHINGTON 
 
Site Health and Safety Plan Summary 

Revisions. 

Proposed Dates of Activities: 2003 to 2005. 

Plan Updated: June 2003 

Site Activities: Intertidal and Subtidal Sediment Sampling and Surveys 

2.0 Introduction 

Section 2.4 Site Work Activities 

Revision.  Planned surface sampling activities are described in the LMRP and 
FSP revisions.  Sampling will involve collection of surface sediment materials 
from the exposed tideflat and subtidal Area E, as identified on the LMRP figures. 

Intertidal samples will be collected by hand using a sampling spoon.  Subtidal 
samples from Area E are planned to be collected from a vessel using a van Veen 
sampler or similar grab sampling device. 

Section 2.5 Site Description 

Revision.  Sediment excavation, capping, and backfilling for the OVRA Removal 
Action was completed in 2002.  The March 28, 2003, Removal Action 
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Completion Report describes the work activities completed.  Long-term 
monitoring of selected areas, as described in the LMRP, is planned over a 5-year 
period between 2003 and 2007. 

Hazard Evaluation and Control Measures 

Revision.  The diving contractor retained to collect surface sediment samples in 
Area E will provide a Health and Safety Plan acceptable to the City and EPA. 

F:\docs\jobs\7614\OVRA LMRP(8-14).doc 
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APPENDIX B 
MOCK UP OF PUBLIC INFORMATION SIGN 

CITY OF TACOMA 
 



 

Olympic View Restoration Area 
City of Tacoma Environmental Services 

 
Before Restoration During Restoration After Restoration 

           

Eel grass 
beds are 

home to a 
wide 

variety of 
animals 

and plants 
 
 
 
 
 
 
 
 

Eel grass beds are 
home to many animal 
and plant species.  The 
eel grass bed just off-
shore of this restored 
site is one of the last 
remaining in 
Commencement Bay. 
 
Throughout the 1900s, 
industrialization of the 
Commencement Bay 
area took a toll on the 
quality of the water and 
habitat. 
 
Sediment was dredged 
from areas of the Bay to 
create waterways and 
was deposited to create 
additional upland. These 
deposits covered the 
aquatic habitat. 
 

In 1942 this land was 
developed by Puget 
Sound Plywood Co. and 
a mill was built.  The mill 
was supported by 
offshore pilings, which 
prevented sunlight from 
reaching the already 
fragile aquatic 
ecosystem. The mill also 
used the water for log 
storage and continued to 
operate into the 1980s. 
 
In May 2002, the City of 
Tacoma, the Natural 
Resource Trustees*, 
and the U.S. 
Environmental 
Protection Agency 
began cleanup and 
restoration work to 
return the Olympic View 
upland and aquatic 

areas to their natural 
condition.  
 
More than 600 pilings 
and 11 tons of 
contaminated sediment 
were removed and 
replaced with 22 tons of 
clean sediment. 
 
At the water’s edge, 
native plants such as 
dunegrass, saltgrass 
and hairgrass were 
planted.  On the upland 
restoration area, native 
plants, such as 
oceanspray, salal, 
Douglas fir, bigleaf 
maple, Nootka rose and 
others were 
reintroduced. 
 

Work was completed in 
October 2002. The City 
of Tacoma will monitor 
the Olympic View 
Restoration Area until at 
least 2007. 
 
*Natural Resource 
Trustees: National 
Oceanic and 
Atmospheric 
Administration, U.S. Fish 
and Wildlife Service;  
Washington State 
Departments of Ecology, 
Fish & Wildlife, and 
Natural Resources; 
Puyallup Tribe of 
Indians; and 
Muckleshoot Indian 
Tribe. 
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