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EXECUTIVE SUMMARY

|. Backaground and Introduction

At one time, the U.S. Environmental Protection Agency (EPA), the Commonwealth of
Massachusetts, the State of Connecticut, and the General Electric Company (GE) decided that
consensus, not confrontation, was the best path forward with respect to the polychlorinated
biphenyls (PCBs} at the former GE facility in Pittsfield and in the Housatonic River and its
floodplain. EPA, Massachusetts, Connecticut, and GE discussed their considerable differences,
significant compromises were made, and a comprehensive agreement was reached. That
agreement is memorialized in the judicially approved Consent Decree that specified the
remedial actions that would be taken to address the PCBs everywhere but in the Rest of River.

Because the evaluations necessary to determine the best remedial course for the Rest of River
would take several years to complete, EPA, Massachusetts, Connecticut, and GE agreed on a
process for attempting to reach a consensus on the Rest of River as they had for all of the other
areas that are addressed in the Consent Decree. That process included EPA’s issuance to GE
of a Rest of River Permit to conduct the evaluations necessary to select a Rest of River remedy
with the understanding that the Permit would later be modified to select the Rest of River
remedial action.

Since then, GE’s Pittsfield-based project team has remediated the half mile of the Housatonic
River beginning at the former GE facility, Silver Lake, and almost all of the other areas covered
by the Consent Decree outside the Rest of River, having completed its work in 17 of 19 of those
areas. The two remaining areas other than the Rest of River will be remediated as soon as the
required remediation plans receive EPA's approval. At the same time, EPA’s project team
remediated another 1% mile reach of the River (with a substantial contribution to the costs of
that effort by GE).

GE also gave the Pittsfield Economic Development Authority 52 acres of remediated property
and approximately $15 million to allow the creation of the William Stanley Industrial Park. GE
gave Pittsfield another $10 million that has been used by the City to fund numerous projects,
including the rehabilitation of the Colonial Theater, support of the Barrington Stage Company,
and the creation of the Berkshire Innovation Center. GE also provided $15.7 million for
environmental projects in Massachusetts and Connecticut.

In spite of all of this, there were those who opposed any effort by EPA, Massachusetts, and
Connecticut to reach any consensus with GE. These critics have continued to criticize EPA,
GE, and any suggestion of a consensus-driven approach to this day.

GE’s evaluations necessary to select a Rest of River remedial action, as specified in the
Consent Decree and the Permit, have now been completed. They include a massive Corrective
Measures Study (CMS), and an even more comprehensive Revised Corrective Measures Study
demanded by the Commonwealth of Massachusetts and others who concluded that the CMS
did not sufficiently account for the inevitable negative impacts of further attempts to remove
PCBs from the Housatonic River and its floodplain. The EPA New England Region (the “EPA



Region™ or the “Region”) has proposed a Rest of River remedial action in a draft Permit
modification; and that draft Permit modification, and the Region’s accompanying Statement of
Basis and Comparative Analysis of Remedial Alternatives, contain (and purport to explain) the
Region’s proposed remedial action for the Rest of River.

However, the Region’s proposal ignores the very evaluations that the Region itself demanded,
and the Region has not conducted evaluations of its own proposal like those it demanded for
every other remedial alternative in the CMS and the Revised Corrective Measures Study. The
Region’s proposed remedy is almost three times larger than the one proposed by the -
Commonwealth of Massachusetts in response to the Revised Corrective Measures Study, and
larger than all but two of the alternatives evaluated in the Revised Corrective Measures Study:.
The Region’s proposal would invelve more removal, from more areas, with more negative
impacts, and more cost. So it shouldn’t be surprising that there is no consensus about the Rest
of River remedy proposed by the Region, like the consensus that was reached with respect to
all of the other areas addressed by the Consent Decree. Beginning when the Region first
shared with the public and GE its intentions for the Rest of River in the summer of 2012, GE
stretched as far as it could to iry to achieve a consensus on a common-sense solution to the
PCBs in the Rest of River that was consistent with the conclusions of the evaluations that the
Region had required. GE was prepared to undertake one of the largest river cleanups in
history, including elements important to stakeholders that can’t be required under the Consent
Decree or the Permit.

GE agrees that the Rest of River remedy must be fully protective of human health and the
environment. However, as anyone who reads the Revised Corrective Measures Study can tell,
the consideration of any effort to further reduce the concentrations of PCBs in the Rest of River
requires a delicate balancing of the positive and negative impacts of such an effort. The
Consent Decree and the Permit specify such a balancing by requiring EPA to select a Rest of
River remedy on the basis of criteria that reflect particular kinds of positive impacts — like
“overall protection of human health and the environment” and “control of sources of releases” —
and negative impacts — like short-term and long-term negative impacts on the community and
the ecosystem, as well as cost. The Consent Decree and the Permit do not allow EPA to
propose a remedy that will do more overall harm than good, or to ask GE to spend unlimited
amounts of money and effort to achieve speculative or minimal incremental benefits.

PCBs are undeniably present in the Rest of River, but PCBs have undeniably been present
there for over 70 years, and the River, along with its unique forested banks and floodplains and
associated wetlands, including dozens of irreplaceable vernal pools, all continue to support a
rich variety of plant and animal life. indeed, the Rest of River is home to many state-listed rare
species that have not been able to maintain their footholds elsewhere.

At the same time, the Rest of River is a vulnerable and even a fragile place. Nearly any effort
to remediate PCBs will disrupt it to some extent, and any aggressive cleanup effort will disrupt it
beyond recognition and repair — clear cutting its forests, removing its delicate vernal pools,
dredging the riverbed and wetlands, eliminating rare steep riverbanks carved by time and nature
— destroying the habitats provided by these sensitive areas and destroying or displacing their
many animal and plant inhabitants. '
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Given that removing PCBs from the Rest of River will also disturb its vibrant ecology, and that
too many (or too aggressive) steps could result in “[d]estroying the river to clean it,” as the
Boston Globe entitled an editorial about an earlier proposal far smaller and less disruptive than
what the Region is now proposing, it is essential that any Rest of River remedial decision
carefully weigh all of the relevant impacts, positive and negative, of any particular remedy.

The Region’s draft Permit modification does not employ such a balanced approach, and it does
not achieve a balanced result. Time and again in the Region’s Comparative Analysis of
Remedial Alternatives and its Statement of Basis, the benefits of its unstudied approach are
overstated (and benefits achievable by alternative remedial approaches that have been studied
are downplayed), inevitable negative impacts are dismissed with a wave of the hand, and cost
considerations are completely ignored. The remedy that the Region proposes would lay a heavy
glove on the Rest of River even though it is exceedingly clear that a lighter touch will also
protect human heaith and the environment, and be far less destructive. The draft Permit
modification is therefore (i) procedurally defective, because the Region has not paid the
necessary attention to the criteria specified in the Consent Decree and the Permit, and (i)
substantively wrong (even dangerous) because, in the name of protecting the environment, it
would destroy substantial portions of the Rest of River.

Il. Off-Site Disposal

Perhaps the most significant example of the Region’s unbalanced approach is its selection of
out-of-state disposal as the means of dealing with the nearly one million cubic yards of sediment
and soif that would be removed if its proposal is implemented. Qut-of-state disposal will be no
more beneficial to the environment or the people of the Berkshires than on-site disposal in a
secure upland facility on-site. In fact, out-of-state disposal could be maore disruptive. Qut-of-
state disposal will certainly be far more expensive, costing GE about a quarter of a billion dollars
more to implement than on-site disposal.

The Region knows this. [t admits the vast disparity in cost, and it also admits that on-site
disposal would be fully protective of human health and the environment. In fact, in the past,
EPA has recognized on-site containment as the “presumptive remedy,” approving on-site
disposal of PCB-contaminated sediment and soil at other sites across the United States,
including in Massachusetts, and in Pittsfield, after finding that on-site disposal was protective of
human health and the environment.

Given EPA’s long history of supporting on-site disposal in Pittsfield and elsewhere, it perhaps is
not surprising that the Region’s arguments for abandoning that position are not compelling. For
example, an on-site disposal facility would not, as the Region claims, have a significant effect on
existing habitat, especially in the context of the remedy that the Region is proposing. One of the
locations proposed for such a facility is a sand and gravel quarry and the two others have no
special ecological value.

The Region’s other attempted justifications of out-of-state dispdsal highlight the impacts of on-

site disposal while obscuring the essentially equivalent impacts of out-of-state disposal. For
example, the Region focuses on the potential for improper operation and maintenance of an on-
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site disposal facility (despite its certain .ongoing role in overseeing the operation and
maintenance of such a facility), but ignores the comparable risks at any out-of-state facility. The
Region claims that out-of-state disposal is more reliable in the long term because “it does not
rely on operation, monitoring, and maintenance requirements (except at the receiving facility).”
The parenthetical qualification at the end of this statement lays bare the Region's bias:
Wherever the material in question goes, the facility that receives it will necessarily be subject to
“operation, monitoring, and maintenance requirements.” There is no reason to believe — and
the Region certainly has given none — that it would be any more difficult to meet those
requirements at an on-site disposal facility than at an out-of-state “receiving facility.” '

The fact is that even the EPA Region concedes that on-site disposal is equivalent to out-of-state
disposal when it comes to their relative effectiveness. Further, the Region ignores certain
impacts of out-of-state disposal that are not associated with on-site disposal. Out-of-state
disposal will require construction of a rail loading facility that will, of necessity, have to be
located near the River. Also, simply as a function of the total miles traveled, out-of-state
disposal will result in many times higher emissions of greenhouse gases and a far higher risk of
accidents, injuries, and even deaths.

Why then does the EPA Region insist on out-of-state disposal? The real reason is avoidance of
local opposition. The Region claims that on-site disposal is not “implementable” because it
would require “extensive coordination with state and local officials,” as well as with “the public,”
and would encounter state and local opposition that could render the alternative infeasible. To
be sure, implementability is one, albeit only one, of the many criteria EPA is required to consider
in selecting a Rest of River remedy. However, as the Region knows, and even says elsewhere
in its Comparative Analysis of Alternatives, the Rest of River remedial action is exempt from
state and local permit requirements, and state and local opposition are not criteria that EPA is
allowed to consider under the Consent Decree or the Permit. This was finally determined when
the Court entered the Consent Decree. Thus, any state and local opposition to on-site disposal
does not affect the implementability of that option.

On the other hand, cost is one of the criteria that EPA is specifically required to consider. GE
estimates that out-of-state disposal will cost between $200 million and $300 million more than
on-site disposal.

Given the functionail equivalence between on-site and out-of-state disposal, EPA cannot require
GE to pay for the much more expensive alternative. EPA’s own guidance says that, when more
than one potential remedy will meet all the threshold criteria (as is the case here), then “cost
becomes an important consideration in choosing the remedy . . . .” Nothing in the Permit or
Consent Decree authorizes EPA to abandon common sense and ignore its own guidelines.
Requiring GE to spend hundreds of millions to achieve no incremental environmental benefit is
the essence of arbitrariness.

lll. Lack of Health or Environmental Justification for EPA Proposal

When it comes to the actual remediation of the Rest of River, the EPA Region has basically
adopted the position that the more soil and sediment GE is required to remove, the better the
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outcome. This simplistic formula has caused the Region to propose a remedy that is not
calculated to produce a greater benefit than less extensive alternatives, and will have far greater
negative impacts.

In determining the appropriate “fix” for the Rest of River, an important initial question is this: Just
how “broken” is the Rest of River ecosystem? The answer is: Not very. As the Commonwealth
of Massachusetts has observed, despite what it calls a “legacy of contamination” in the River
and floodplain resulting from PCB releases that began in the 1930s and did not end until the
1970s, the Housatonic River watershed continues to encompass “a rich and unique ecosystem
supporting many rare plant and animal species and their associated habitats, including
wetlands, floodplains, vernal pools, surface waters, and forested areas.” Recent field surveys
by the Commonwealth have documented the ongoing ecological vitality of the area, finding
numerous plant and animal populations that continue to thrive, including several state-listed
species found in few other places in the Commonwealth. The same is true with respect to the
human population of the area. Studies have shown no elevated cancer rates or elevated blood
PCB levels in the people who live in communities along the Housatonic River,

Real-world experience thus calls into question EPA's assumptions about the risks of PCBs in -
the Rest of River.,

But even if one takes EPA’s concerns at face value, the Region wants to do too much. Similar
benefits can be achieved with less extensive, and less destructive, remedial action. For
example, the Region's proposed remedy would require the removal of 890,000 cubic yards of
river sediment. This drastic action, however, would still not allow for unrestricted fish
consumption, and less radical alternatives would achieve essentially the same level of
protection of human health relating to fish consumption. '

Likewise, with respect to the risk of direct human contact with contaminated soils and sediment,
EPA proposes far more removal — some 75,000-80,000 cubic yards of floodplain soil — than is
necessary to protect human heaith. To justify this position, EPA adopts a set of unrealistic
assumptions, this time about the extent of potential human exposure. It supposes that a given
individual would visit a given “high use” recreational area three times per week, every week from
April to October, every year for 47 years, spending all of his or her time in the most
contaminated areas of the floodplain. This is not, of course, how the recreational areas in the
Rest of River are actually used. More realistic — but still very conservative — assumptions about
exposure indicate that a much less exiensive remedy, involving the removal of about 10,000
cubic yards of floodplain soil, would fully achieve the goal of protecting human health. In any
event, even accepting EPA's exireme exposure assumptions, a remedy that involved the
removal of only about 26,000 cubic yards of soil would sufficiently address this risk.

In these ways, and others, the Region's draft Permit modification gets the “benefit" variable of
the equation wrong, but that is only one variable in the equation that EPA is required by the
Consent Decree and Permit to solve. Equally important are the negative impacts of the
remedial actions necessary to achieve these “benefits.” Like the Consent Decree and Permit,
EPA’s own internal guidance says that the agency must balance (i) residual risks posed by site

contaminants before and after implementation of a selected remedy with (i) the potential
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impacts of the selected remedy on the environment. The Agency has long recognized that “it
may not be in the best interest of the overall environment” to actively remediate a site if the
remediation would cause more iong-term ecological harm than leaving the contamination in
place. '

When it comes to an assessment of those negative impacts here, more is clearly not better.
The proposed remedy would cause substantial, extensive, and irreversible harm to the Rest of
River ecosystem. While that ecosystem has thrived in the presence of PCBs, it is nonetheless
vulnerable in many respects, a unique place with unique and sensitive riparian habitats and
substantial bicdiversity. The Region’s proposed remedy would inevitably cause more harm to
these habitats and their biodiversity than it could possibly relieve or prevent. For example, the
proposed remedy would:

» Require the removal of sediment from over 200 acres of the river bed and the removal of
riverbank soil from approximately 3.5 miles of river banks, “causfing] severe and long-
lasting destruction of the Housatonic River ecosystem and state-listed rare species.”
Those are the words of the Commonwealth of Massachusetts, not GE. The process of
sediment removal and the capping of the riverbed would kill all of the benthic
invertebrates that occupy the base of the aquatic food chain in this stretch of the river,
and would cause severe damage to native fish populations, creating a vacuum in which
invasive plant and animal species could take hold. In addition, the stabilization of the
riverbanks would cause an enduring loss of critical habitat for many species, which
would not return to their current condition.

= Require the removal of all mature trees from floodplain wetland forests in the area,
destroying a vital habitat across 36 acres.

* Damage or destroy as many as 43 vernal pools. While EPA hasn't even specified which
pools would be affected, or how many of them would be “remediated,” it is clear that the
vernal pools that would be subject to PCB removal, and the species that rely on them,
would suffer long-term damage from which they would not completely recover.

» Adversely affect 25 state-listed species, including significant portions of the local
populations of at least 9 of those species.

The Region essentially shrugs off these impacts, and justifies its blindness to the damage that
its proposed remedy would cause by waving the banner of what it calls “restoration.” According
to the Region, “restoration is expected to be fully effective and reliable in returning [the affected]
habitats . . . to their pre-remediation state.” Even more outrageous is the Region’s claim that
the likelihood of such complete restoration would be equal across all of the alternatives that
have been presented, from the smailest to the largest.

How would this “restoration” be achieved, and what would it look like? The Region doesn’t say.
In fact, the Region’'s proposed remedy is so lacking in substance in this regard that one can
barely make out what the Region really means when it refers to “restoration.” This lapse is a
violation of the terms of the Permit, which require EPA to evaluate every significant aspect of
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the proposed remedy in light of the Permit criteria. it also stands in stark contrast to, and
opposition of, the exhaustive analysis that the Region required in the Revised Corrective
Measures Study of the negative impacts of every other remedial alternative, what might be done
to avoid or mitigate those impacts, and what the resulting condition of the affected areas would
be. :

From that Revised Corrective Measures Study and peer-reviewed research ignored by the
Region, we know that restoration is not the panacea that the Region promises — not in general
and not in the unique circumstances of the Rest of River. For example, there is absolutely no
evidence that the complex infrastructure of a vernal pool network can be re-created once it, and
its adjacent forest, is impacted in the way suggested by the proposed remedy. While it is
narrowly true that forests can generally be “restored” by planting seedlings or saplings in the
place of the mature trees that the proposed remedy will destroy, the prospect of “restoration”
has to be tempered by the realization that it will, in the best case, be at least 50 to 100 years
before the replanted forests could possibly return to their current, mature condition, with the
ecological services they provide. That best case ignores the significant threats posed by
invasive species, climate, and other forces working against such a possibility. In the meantime,
the affected areas will be unable to sustain the species that currently rely on this unique habitat.
The best case also ignores the steps that the Region would require to permanently prevent the
reforestation of stabilized river banks. '

In a critique that is attached to these comments, Professors Brooks, Calhoun, and Hunter,
renowned experts on river ecosystems and vernal pools, demonstrate that the EPA Region has
no basis for its optimism in the specific context of the Rest of River (because nothing like the
“restoration” that the Region envisions has ever been attempted, much less achieved), and that
the premise of the Region’s reliance on ‘“restoration” is incorrect. In fruth, the affected
ecosystems can never be returned to their pre-remediation state. As the Professors explain,
what the Region calls “restoration” will actually produce a new ecosystem. The most that can
be hoped for, then, is that “restoration” may be partly effective at returning some types of
habitats to some semblance of their pre-remediation state after an extended period that cannot
be predicted with any certainty. What the Region proposes, in other words, is a speculative
technological and ecological gamble. Given the high stakes for this unique and sensitive
ecosystem and the low need for the extent of remediation that the Region proposes, this is a
very poor wager indeed for the Commonwealth of Massachusetts, and for the people of the
affected communities.

IV. Deficiencies in Specific Elements of Proposed Remedy

The picture does not change if one tightens the focus to particular elements of the proposed
remedy. In its details, as in its broader outlines, the Region’s proposal is arbitrary and
capricious because it fundamentally skews the necessary balance.

A. Proposed Remedies for Specific Parts of the Rest of River
The Region's plans for remediating PCBs at Woods Pond and Rising Pond, in the Reach 7

impoundments, in the backwaters, and at the precious vernal pools are all microcosms of the

ES-7



larger proposed remedy: Each suffers in some way from a defective calculation of positive and
negative impacts. For each, the Region insists on more dredging, more capping, more removal
of sediments and soils, but at every turn it fails to substantiate the assumption — more is better —
that animates its insistence.

Thus, for example, at Woods Pond, the proposed remedy would require deep dredging and the
placement of an engineered cap throughout the Pond, a remedy that will require the removal of
at least 285,000 cubic yards of sediments and likely as much as 340,000 cubic yards, for the
ostensible purposes of (i) reducing PCB concentrations in fish in the Pond and downstream, and
(i) reducing the transport of PCBs downstream from the Pond. But projections made using
EPA’s own model show no discernible difference in outcomes between the Region’s proposal
and alternatives involving far less removal. Likewise, in Rising Pond and in the Reach 7
impoundments and backwaters, the EPA model indicates that, at most, the Region's proposal
would yield only tiny improvements in risk reduction over much more moderate remedies — or, in
the case of Reach 7, even over Monitored Natural Recovery (MNR), in which the ecosystem is
essentially allowed to recover without intrusion. Indeed, given the minuscule projected
differences and the uncertainties inherent in the model, it cannot be said with statistical
confidence that any real benefit would be achieved through the extra removal.

In each case, however, it is clear that performing the Region’s proposed remedy will both (i)
cost more, and (ii) have greater and more detrimental impacts. More dredging and more
capping inevitably mean more fraffic, and more traffic inevitably means more disruption and the
emission of more greenhouse gases. The Region’s proposal for Woods Pond would require an
extra 30,000 truck trips over an equally effective plan involving much less removal; its plan to
remove and replace up to 84,000 cubic yards of sediments in the Reach 7 impoundments would
produce about 7,000 additional tonnes of greenhouse gases over “thin-layer capping” {and
10,000 more tonnes than MNR, which would be practically as effective); and its remedy for
Rising Pond would necessitate approximately three times as many truck trips and generate
nearly seven times as many tonnes of greenhouse gases as a more moderate approach.
Remediating Woods Pond according to the proposed remedy would cost as much as $188
million; the expense of an equally effective alternative would be only $34-$39 million. The cost
disparities are similarly dramatic for the other areas mentioned.

For the vernal pools in the floodplain, the draft Permit modification does not convey a proposed
remedy at all, but only the vaguest outlines of a highly contingent plan. This plan, moreover, is
not rooted in the Permit criteria, as any proposed remedy must be, but contemplates the
performance of undefined pilot tests and experimental measures whose potential benefits and
impacts cannot reliably be predicted. Thus, according to the draft Permit modification, EPA wili
select 8 to 10 vernal pools for remediation by excavation, an unspecified number of additional
pools for treatment with activated carbon, and yet another unspecified number of pools for
testing of an unspecified “third remediation method.” After these pilot programs are completed,
EPA will decide which method to use on the remaining vernal pools.

It is clear that excavation will have a devastating impact on the affected pools and their

inhabitants, and that there is no basis for the Region’s claim that the damaged pools could be
“restored” to anything resembling their pre-excavation state. Where the activated carbon
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method would be used, the Region is proposing not a remedy but an experiment; there is no
prior research on the effects of this approach, and no data on the harm that it might cause. With
respect to the mysterious “third remediation method,” of course, no assessment of impacts is
possible and the proposed remedy could not possibly be anything but arbitrary and capricious.

B. Proposed Performance Standards

The draft Permit modification sets a number of “Performance Standards” for GE’s performance
of the proposed remedy. Several of these standards are inappropriate because — in line with
the Region’s philosophy that more is better — they set much more stringent benchmarks than
needed to achieve the intended benefit. For example, engineered caps can be considerably
thinner than the Region has estimated and still be effective.

Other proposed standards are arbitrary because the Region cannot tie them to actual reductions
in risk or otherwise justify them under the Permit’s selection criteria. For example, the numerical
“flux values" set by the Region for downstream transport of PCBs are not related to any
demonstrable benefit under the Permit. Moreover, that standard and a standard for PCB
concentrations in fish tissue are not authorized under the Permit because they are essentially
open-ended and contingent. Those standards suggest that, if GE someday does not meet
them, then GE will have to undertake additional remedial actions; but the nature and extent of
those actions are not specified in the draft Permit modification — they are instead left for future
determination. This is contrary to the letter and spirit of the Consent Decree and the Permit,
which are intended to provide everyone with certainty about the response actions that will be
required, so that those interested can now take advantage of the review and appeal processes
specified in the Consent Decree and the Permit.

V. Additional Requirements

The draft Permit modification contains a number of additional requirements that are
inappropriate. For example, the habitat “restoration” requirements exceed EPA’s authority
under the Consent Decree, in addition to being too vague to evaluate and unachievable.
Requiring GE to pay for the restoration of resources damaged by the implementation of a
remedial action falls into the legal category of “natural resource damages.” In the Consent
Decree, however, GE entirely resolved its potential liability for natural resource damages by
paying millions of dollars and agreeing to perform specified “Restoration Work.” This matter is
settled and EPA cannot now assert new claims for additional natural resource damages caused
by its own proposed remedy.

Some of the other proposed requirements go beyond EPA’s legal authority in other ways. For
example, the draft Permit medification says that, if anyone implements any kind of a project
along the river that would require sampling, handling, or disposition of sediment, then GE must
pay all testing, handling, and disposal costs associated with PCBs in the sediment. This
provision exceeds EPA’s proper role in two ways. First, it does not address any identified risks
to human health or the environment, and thus is not within EPA’s purview. Second, EPA simply
lacks the power to declare by administrative fiat that GE must pay costs incurred by third
parties. [f they suffer damages, and if the law makes GE liable for those damages, then they
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may seek relief from GE, and if necessary from the courts, which are empowered and obligated
to take into account not just the claims of the injured parties but any defenses that GE may
offer.

Finally, the draft Permit modification goes wrong in its listing of a litany of state and federal
ARARSs {(Applicable or Relevant and Appropriate Requirements) that must be attained by the on-
site remedial actions. Some of these ARARs are in fact unattainable and will have fo be
waived. Others do not qualify as ARARs at all — for example, because they are not applicable
to the proposed remedy or are simply not measurable and attainable using current technology.

Vi, Conclusion

The Permit requires EPA to select a remedy for the Rest of River on the basis of specific criteria
agreed to by EPA, the Commonwealth of Massachusetts, the State of Connecticut, and GE and
then approved by the Federal Court.

The EPA Region has not complied with this essential requirement.

In fact, the Region ignores the very evaluations that it has demanded and refuses to subject its
proposed remedy to the same evaluation it required of every other remedial alternative. It has
not quantified many of the impacts of its proposed remedy (for example, its impacts on several
types of floodplain habitat, marking those impacts as “TBD"). In certain material respects, it has
not even specified the remedial actions that might be required (for example, the to-be-
determined and therefore not evaluable “third remediation method” for vernal pools or the
further work that might be required in the event of a flux or fish tissue Performance Standard
exceedance). It also relies on a general and unsupportable claim of the likelihood of success of
“restoration” to ignore the negative impacts that it does identify.

For these reasons and others, the Region is proposing a Rest of River remedy that is far larger
and more destructive than remedies that have already been rejected by the Commonwealth of
Massachusetts as doing more harm than good. This is a much different direction than
anticipated by the Consent Decree and the Permit and unlikely to result in a consensus like the
one reflected in those documents. However, GE remains committed to implementing a
responsible remedy that addresses the PCBs remaining in the Rest of River in a way that is
consistent with the requirements of the Consent Decree, the Permit, ‘and EPA precedent.
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Il. OFF-SITE DISPOSAL REQUIREMENT

The EPA .Region's proposed remedy would require that GE dispose of all contaminated
sediment and soil removed as part of the remedy at off-site disposal facilities located outside
Massachusetts, and that GE "shall maximize the transport of such waste material to off-site
facilities via rail" (Draft Permit, p. 31). The Region rejected the alternative approach, proposed
by GE, of disposal in a secure on-site upland disposal facility to be constructed in close
proximity to the river but outside the 500-year floodplain.® For purposes of the Region’s
analysis, off-site disposal (assumed to be via truck) has been designated alternative TD 1, off-
site disposal by rail has been designated alternative TD 1 RR, and on-site disposition in a
secure upland disposal has been designated alternative TD 3. In its Comparative Analysis of
Remedial Alternatives, the Region notes that “[tthe Commonwealth of Massachusefts has
expressed a strong preference for treatment/disposition alternatives that will permanently
relocate contaminated materials in licensed out-of-state facilities, with a strong preference for
the use of rail,” and that “[o]f the evaluated alternatives, only TD 1 and TD 1 RR could satisfy
this requirement’ (Comp. Analysis, p. 75). The Region then concludes that, of all the
treatment/disposition alternatives evaluation, “TD 1 RR is best suited to meet the General
Standards of the RCRA permit in consideration of the Selection Decision Factors” (id., p. 77).

A. Overview

The EPA Region’s conclusion and consequent proposal twist the remedy selection criteria
specified in the RCRA Permit in a heavy-handed effort to prevent on-site disposal, which is
opposed by many in the local communities as well as the Commonwealth. The Region admits,
as it must, that disposal of PCB-containing sediment and soil in a properly designed and
maintained on-site upland disposal facility would be protective of human health and the
environment (Stmt. Basis, p. 35, Comp. Analysis, p. 61). Indeed, EPA has long recognized that
on-site disposal facilities are protective, particularly for wastes containing PCBs, which are
relatively immobile. On-site disposal of removed PCB-containing sediment and/or soil has been
a component of the remedy selected by EPA for numerous PCB sites throughout the country,
including in Massachusetts. This is shown in Table 1. Unlike certain other types of waste, such
sediment and soil basically consist of inert solid materials that have relatively low levels of
contaminants and do not require treatment prior to disposal.

In fact, in the CD, EPA approved the use of such on-site disposal facilities for sediment and soil
from other portions of this Site, including the upper two miles of the Housatonic River. In its
response to comments on the proposed CD, EPA concluded that the use of on-site disposal
facilities for PCB-containing material was appropriate and consistent with the use of such
on-site containment as the “presumptive remedy” for similar situations and types of waste
{United States’ Response to Comments on proposed Consent Decree, pp. 69, 77). Further, in
an attachment to the CD, EPA recognized that the material to be disposed of on-site “consist[s]

® As discussed in the Revised CMS Report (Section 9), GE has identified three potential locations for an upland
disposal facility, referred to as the Woods Pond, Forest Street, and Rising Pond Sites. Any of these sites would have
the capacity and thus could be used for disposition of the approximately 1 million cubic yards (cy) of sediments and
soils that would be removed under EPA’s proposed remedy.



of relatively low levels of PCB contaminated soils and/or sediments which are spread over a
large area measuring hundreds of acres” and “PCBs are relatively immobile due to their low
solubility in water” (CD Appendix D, p. 38). Thus, EPA approved the disposition of this material
in on-site facilities, finding that such disposition “will not pose an unreasonable risk of injury to
health or the environment” {id., p. 41).

EPA’s prior conclusions about contaminated sediment and soil from the Site apply with equal
force to sediment and soil from the Rest of River. In fact, the prior conclusions are even more
true at the Rest of River, where the PCB concentrations in the sediment and soil are generally
lower on an overall basis than those in the areas above the Confluence, for which on-site
disposition has already been authorized.

The EPA Region slants its discussion of many of the Permit criteria by suggesting new-found
supposed problems with on-site disposal that are unsupportable or overblown and by ignoring
similar problems with the off-site disposal alternatives. This is demonstrated by the detailed
analysis of the Permit criteria in Section 1I.B, but a few examples are mentioned here.

» In discussing several of the Permit criteria, the Region claims that an on-site disposal facility
would cause a permanent alteration of the habitat at that site of the disposal facility (e.g.,
Comp. Analysis, pp. 61, 66). Based on the assumed removal/disposal volume of
approximately 1 million cubic yards (cy) of sediment and soil, potential configurations of the
upland disposal facility at each of the three identified sites ~ the Woods Pond, Forest Street,
and Rising Pond Sites — have been revised and are shown on Figures 2, 3, and 4,
respectively. As shown on those figures and discussed further in Section 11.B.1, the facility
at the Woods Pond Site would be located predominantly (over 90%) within an already
disturbed area that has been used for long-term sand and gravel quarry operations, where
there would be no impact on any valuable habitat; and the facilities at the other two sites
would be located within areas that are not subject to any special protections and are not part
of the ACEC. Moreover, these facilities would not include any floodplain or wetland areas or
rare species habitat of the sort that would be devastated by the Region’s proposed sediment
and floodplain remedy. By contrast, the Region does not even mention the habitat impacts
of the on-site rail loading facility that would be necessary for TD 1 RR.

* In discussing several Permit criteria, the Region claims that TD 3 would have a risk of PCB
leaks from trucks carrying leachate from the on-site disposal facility or from that facility itself
if not operated properly (e.g., Comp. Analysis, pp. 61, 62, 64, 68, 69). In fact, however, as
discussed further below, all aspects of the remediation, including the operation and
maintenance of an on-site disposal facility, would be subject to EPA’s day-to-day oversight
to ensure proper operation. In any case, long-distance transportation of sediment and soil
to an out-of-state disposal facility by truck or rail would involve a greater risk from leaks
during transport than the much shorter-distance transportation required for on-site disposal;
and the potential for leaks from the disposal facility itself is no greater for an on-site disposal
facility than for an off-site disposal facility.

» In discussing ARARSs, the Region attempts to support its out-of-state disposal requirement
by asserting that off-site disposal would have fewer ARARs and would meet all of them,
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whereas on-site disposal would be subject to more ARARs and might not meet some of
them, notably state ARARs relating to placement of a waste facility in an ACEC (e.g., Comp.
Analysis, p. 83). As discussed further in Section I1.B.3, that assertion is incorrect and simply
another make-weight attempt to bolster the Region’s position. Some of the regulations cited
by the Region are not applicable at all. To the extent that the regulations prohibiting a waste
facility in an ACEC are potentially applicable, they should not be applied to the Woods Pond
Site (even though it is located within the ACEC boundaries) because on-site disposal in the
quarry would not affect any of the resources of the ACEC. The other two potential disposal
sites are well outside the ACEC. In any event, the Region has turned a blind eye to the fact
that the very same ACEC prohibitions would also apply to the temporary sediment/soil
staging areas necessary for any disposal alternative and to the rail loading facility necessary
for TD 1 RR, as well as to the fact that other ACEC prohibitions would also apply to its
proposed remedy for sediment (e.g., a state prohibition on dredging in an ACEC).

» Noting that there is “substantial local and state opposition” to on-site disposal, the Region
claims that this opposition would make that alternative “very difficult, if not impossible, to
implement” (Comp. Analysis, pp. 75, 76). That assertion is demonstrably wrong. As
discussed in Section [L.B.7, given the on-site permit exemption for remedial actions
implemented under CERCLA, no state or local permits or approvals would be necessary for
the on-site disposal facilities, and thus “local and state opposition” would pose no
impediment to the implementability of this option.

Despite the Region’s bias in favor of out-of-state disposal, an objective application of the Permit
criteria clearly favors the selection of on-site disposal, as is demonstrated in Section II.B. This
is because: (a) both off-site disposal and secure on-site upland disposal would meet the
Permit’s General Standards; (b) the Selection Decision Factors other than cost either favor on-
site disposal or favor neither alternative; and (¢} the cost factor strongly favors on-site disposal.

B. Detailed Analysis of Permit Criteria

This section discusses in detail each of the Permit criteria applicable to alternatives TD 1, TD 1
RR, and TD 3. The first three such criteria discussed are the General Standards in the Permit,
and the next five are the Selection Decision Factors.®

1. Overall protection of human heaith and the environment

The EPA Region acknowledges that both TD 1 and TD 3 would provide “high levels of
protection to human health and the environment” (Stmt. Basis, p. 35). It explains that TD 1 and
TD 1 RR would provide such protection by “providing for permanent disposal of PCB-
contaminated sediment and soil in permitted off-site landfills,” and that TD 3 would provide such
protection by “permanently isolating the PCB-contaminated sediment and soil in an upland
disposal facility, which would be constructed with an appropriate double liner, cover, and double
leachate collection system” (Comp. Analysis, pp. 60-61).

® The Region and GE agree that the Selection Decision Factor of attainment of IMPGs is not applicable to the
analysis of disposition alternatives.
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As discussed in the prior section and shown in Table 1, EPA has long recognized that on-site
disposal facilities are protective, particularly for sediment and soil containing PCBs, in selecting
on-site disposal of such materials as a component of the remedy for numerous PCB sites
throughout the country, including in Massachusetts.” Indeed, the EPA Region has already
approved the use of on-site disposal facilities (the On-Plant Consolidation Areas [OPCAs]) at
this very Site, based on determinations that such facilities are appropriate for PCB-containing
sediment and soil and would not pose an unreasonable risk of injury to health or the
environment (see Section l1.A). There is no justification for a different conclusion for the Rest of
the River.

In an apparent attempt to distance itself from its own prior conclusions, the Region has inserted
some qualifications into its discussion of the application of the overall protectiveness criterion in
an effort to suggest that TD 3 would be less protective than TD 1 or TD 1 RR. Those
qualifications do not withstand scrutiny and do not support the Region's conclusion.

Potential habitat impacts. The Region notes that TD 3 would cause a long-term or permanent
habitat change in the footprint of the upland disposal facility, although it recognizes that the
capped disposal area would be replanted with grass and that the support areas would be
restored (Comp. Analysis, p. 61). The Region states that the significance of that change in
habitat would depend on the location of the facility. As shown on Figures 2, 3, and 4, the upland
disposal facility at each of the three identified sites could be configured so that it would not only
be located outside the 500-year floodplain, but would also not include any wetlands (although a
facility at the Forest Street Site would require building an access road across a small stream)
and would be outside of any mapped Priority Habitat for state-listed rare species.

in fact, at the Woods Pond Site, as shown on Figure 2, the facility’s operational area would be
located predominantly (approximately 27 of 29.5 acres) within an already disturbed area that
has been used for many years for sand and gravel quarry operations, with a small portion (total
of approximately 2.5 acres) affecting two small currently wooded areas on the northern side of
the disturbed area that are of no special ecological significance. Thus, at this site, the post-use
planting of this disposal facility area with grass would result in a clear improvement of the
habitat compared to its current condition. At the other two sites, as shown on Figures 3 and 4,
the operational areas of the waste disposal facilities would be located predominantly within
currently wooded areas that are not subject to any special protections (such as those relating to
wetlands, floodplains, or rare species habitat) and where the trees could be cut without
regulatory approval.

At all of these sites, the disposal facility area would be replanted after use with a grassland
community, which would provide suitable habitat for a variety of field-dependent wildlife species,
as discussed further in Attachment A to these comments. In any case, the impacts of the

7 As noted in Table 1, for example, the EPA New England Region has approved the use of an on-site Confined
Aquatic Disposal (CAD) cell for disposition of PCB-contaminated sediment in New Bedford Harbor (EPA, 2011). ltis
inconsistent for the Region to conclude that disposition of such material within that waterbody is acceptable, but that
disposition of similar materials in a secure on-site upland disposal facility outside the floodplain in Berkshire County is
not.
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upland disposal facilities would be minor compared with the much more severe adverse habitat
impacts of the river and floodpiain remediation, which would impact hundreds of acres of
riparian habitat, including floodplain forests, wetlands, and rare species habitat (see Section
I11.C.1 below).

Moreover, the Region has failed to consider the potential habitat impacts that would be caused
by the construction of a rail loading facility under TD 1 RR. While a specific location for such a
facility has not been identified, any such facility would need to be located in proximity to the river
and therefore would likely impact valuable habitat, including land within the designated ACEC.

In short, contrary to the Region’s ¢laim, any habitat impacts of TD 3 do not undermine the
protectiveness of that alternative.

Truck traffic and risk of leaks. The EPA Region also asserts that TD 3 would have additional
short-term impacts such as truck transport of leachate fromi the disposal facility over public
roads to GE's Pittsfield facility for treatment (Comp. Analysis, p. 61). It states that, alternatively,
GE would have to construct and operate a treatment facility at the upland disposal facility, and
that if that facility was not operated properly, there could be releases of PCBs into the
environment. This is another red herring. The Region admits that leaks during transport would
occur only in the case of “malfunctioning equipment or an accident” (id., p. 69) and that leaks
from an on-site treatment plant would occur only if the plant “were not operated properly” (id., p.
61). The Region has made no effort to quantify the risks of such unanticipated circumstances or
to estimate the PCB content of the leachate. If fact, if trucks were used to transport leachate to
the GE Pittsfield plant for treatment, they would be water-tight to prevent any release. Further,
we have calculated that the total mass of PCBs that would be transported in the leachate by
truck over the life of the project would be approximately 2 pounds, which is minuscule compared
to the total mass of PCBs that would be transported off-site by truck under TD 1 or by rail under
TD 1 RR — approximately 38,000 pounds. See Table 2. Alternatively, if a treatment plant for
the leachate were constructed at the upland disposal facility, GE could and would install
adequate controls, subject to EPA approval, to prevent any leachate from being released into
the surrounding environment, let alone into the Housatonic River.

Moreover, the Region appears to ignore the fact that TD 1 RR would likewise involve truck
transportation and a potential for releases. Although the Region claims that TD 1 RR "would
provide additional protection” by “reduc[ing] the effects on neighborhoods from truck traffic” (id.),
that alternative would in fact require the use of trucks to transport the excavated sediment and
soil to the rail loading facility. There is a potential for releases of PCB-containing materials from
those trucks or from the rail loading facility itself, although, for the same reasons mentioned
above for TD 3, controls could be installed to prevent such releases. Further, the Region fails to
mention the potential for releases from rail cars during long-distance rail transport to out-of-state
disposal facilities (e.g., in the event of a derailment), which would involve many more miles of
transport than would transfer to an upland disposal facility and thus would increase the risks
from TD 1 RR.

The Region also does not discuss other short-term impacts of these alternatives that could
affect their protectiveness, but would undercut its effort to prevent on-site disposal in
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Massachusetts. For example, as discussed in Section 11.B.6, both TD 1 and TD 1 RR would
result in considerably more greenhouse gas (GHG) emissions than TD 3 and thus would have a
larger carbon footprint. In addition, as also discussed in Section 11.B.6, both TD 1 and TD 1 RR
would result in a substantially higher estimated incidence (over 20 times higher) of accident-
related injuries and fatalities due to off-site truck or rail traffic than would TD 3.

Overall, both off-site disposal (whether by truck or by rail) and on-site upland disposal would
provide protection of human health and the environment and, for the reasons discussed above,
in several respects, on-site disposal would be more protective.

2. Control of sources of releases

The EPA Region recognizes that both off-site disposal and on-site disposal would control the
potential for releases of PCB-containing materials into the environment through placement of
those materials into engineered disposal facilities, but it then asserts that TD 1 and TD 1 RR
would better meet this criterion than TD 3 (Comp. Analysis, p. 62). To support this claim, the
Region states that while TD 3 would “most likely” isolate the removed material from being
released into the environment, “the potential remains for releases to occur to the Housatenic
River watershed both during operations and in the long term if the facility, including potentially a
water treatment plant, was not properly operated and maintained” (id.).

This is not a supportable distinction. Given that all aspects of this remedial action, including the
construction and operation of any on-site disposal facility, would be subject to EPA approval and
under close EPA oversight, EPA could and would ensure that an on-site disposal facility is
properly designed, operated, maintained, and monitored. As such, the facility would provide the
same control of releases as an off-site disposal facility. The Region has provided no data on
releases from either on-site or off-site disposal facilities, even though it admits that on-site
disposal of PCB-containing material “has bheen used as part of a final remedy at a number of
sites and is an effective and reliable means for permanently isolating such materials” (id., p. 64).
The fact that any potential releases from an on-site disposal facility, in the unlikely event that
they should occur, would be within the Housatonic River watershed, whereas any potential
releases from an out-of-state disposal facility would take place within the area of that facility,
does not affect the ability of the facility to meet the standard of control of sources of releases.
The fact that the Region raises the potential for improper operation and maintenance as a
shortcoming of an on-site but not off-site disposal facility reveals its bias against on-site
disposal.

3. Compliance with federal and state ARARs (or waiver of ARARs)

With respect to the criterion of compliance with federal and state applicable or relevant and
appropriate requirements (ARARs) (or the basis for a waiver of such ARARSs), the Region
asserts the following: (a) TD 1 and TD 1 RR have fewer ARARs and are the only TD
alternatives that would attain all of them;® (b) TD 3 “has ARARs associated with being a

® The Region's Statement of Basis asserts in one place (p. 25) that the state requirements regarding disposal of
removed sediment and soil would not constitute ARARs for TD 1 because ARARSs gpply only to on-site activities and,
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hazardous waste and solid waste disposal site, and possibly impacts on wetland areas”; (¢) two
of the three identified sites for an on-site upland disposal facility “are in, or in close proximity to,
a state-designated Area of Critical Environmental Concern (ACEC)” and thus would not meet
the requirements of the Massachusetts site assignment regulations for solid waste facilities (310
CMR 16.40(3)&(4)) or the Massachusetts hazardous waste regulations (310 CMR 30.708),
which (the Region says) prohibit a solid waste facility and a hazardous waste facility within or
adjacent to or in close proximity to an ACEC; and (d) certain of those sites would not meet the
Massachusetts hazardous waste facility site safety council regulations {990 CMR 5.04), which
provide criteria for evaluating such a facility, including that it is not within an ACEC. See Comp.
Analysis, p. 63; Stmt. Basis, p. 36. These erroneous assertions are insufficient to support the
Region’s position.

Massachusetts solid waste facility site assignment regulations. To begin with, these
regulations would not apply at all if the disposal facility were subject to the Massachusetts
hazardous waste regulations (as the Region claims), because the solid waste site assignment
regulations do not apply to facilities that manage hazardous waste (310 CMR 16.01((4)(a)).
Thus, the Region cannot rely on both the solid waste regulations and the hazardous waste
regulations. If one set applies, the other does not.

In any event, to the extent that the Region nevertheless seeks to rely on the state solid waste
site assignment regulations, those regulations should not be considered to be an ARAR here
because EPA has not identified them as an ARAR at this and other sites in Massachusetts
where an on-site disposal facility was part of the remedy, and the State has not consistently -
applied them to such on-site disposal facilities. Note that CERCLA and the National
Contingency Plan (NCP) provide that a state ARAR should be waived where the State “has not
consistently applied (or demonstrated the intention to consistently apply)” that requirement in
similar circumstances at other sites (CERCLA § 121(d)(4)(E); 40 CFR § 300.430(){1)(ii)(C)(5)).

For example, at another portion of this same Site, the Massachusetts solid waste facility site
assignment regulations were not identified as an ARAR for the Building 71 OPCA at the GE
facility (a new on-site disposal facility). See ARARSs tables in Annex 1 to Statement of Work for
Removal Actions Outside the River (Appendix E to Consent Decree), Documentation Related to
On-Plant Consolidation Area Activities. Similarly, these regulations were not listed as an ARAR
in the EPA Records of Decision for other sites in Massachusetts that involved on-site disposal.
These have included the Norwood PCBs Site (see EPA, 1996), the Sullivan’s Ledge Site (see
EPA, 19889, 1991a), and the Silresim Chemical Corp. Site (see EPA, 1991b), at all of which
MassDEP concurred in the remedy. Given that EPA and the Commonwealth have not applied
the solid waste facility site assignment regulations {o other sites in Massachusetts, it would be
arbitrary for EPA to apply them here to support its rejection of TD 3.

under TD 1, those materials would be disposed of oif-site. However, as the Region acknowledges elsewhere, TD 1
and TD 1 RR would involve on-site staging of the removal materials and, for TD 1 RR, transfer of the materials to an
on-site rail loading station, dewatering them there, and loading them into rail cars. Thus, as discussed further below,
those altematives would be subject to some of the same state requirements regarding the handling of waste as on
site-disposal.
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In addition, the prohibition in those regulations on siting a solid waste management facility in an
ACEC, even if applicable, would not bar the implementation of TD 3. Contrary to the Region’s
claim, the ACEC prohibition in those regulations would, on its face, be inapplicable to two of the
three sites identified for an on-site upland disposal facility. Those regulations prohibit a solid
waste management facility “within” an ACEC or one that is located outside "but adjacent to” the
ACEC and “would fail to protect the outstanding resources of [the] ACEC" (310 CMR
16.40(4)(d)). Neither the Forest Street Site nor the Rising Pond Site is located within or
adjacent to the ACEC and thus they would not be affected by this prohibition even if it was
applicable.

Moreover, although the Woods Pond Site for an on-site disposal facility is located within the
boundaries of the ACEC, the ACEC prohibition should not be applied to it because, as shown
above, the disposal facility at that site would be located predominantly (over 90%) within
previously disturbed land that has been used for long-term sand and gravel quarry operations
and thus is of no environmental value (let alone a “critical” envirenmental concern). Indeed, in
designating the ACEC, the Commonwealth’s Secretary of Energy and Environmental Affairs
stated that the Commonwealth would work with EPA to resolve any conflict between the ACEC
designation and the remedy for the Rest of River (MA EOEEA, 2009, p. 17). In addition, in
response a request from the owner of the quarry business at the Woods Pond Site that the
ACEC should exclude that site, the Secretary declined to do so, but noted that the ACEC
designation would not restrict that existing use of the site and was "not intended to impede
development or redevelopment” (id.). The Secretary also rejected a request to exclude another
project within the ACEC, finding that the ACEC designation was not intended to constitute a
determination that that site has unique environmentai resources or to place additional burdens
on that project (id., pp. 17-18).

Further, other state regulations contain ACEC prohibitions which the Region has ignored.
Specifically, the Massachusetts Waterways Law regulations prohibit dredging in an ACEC
{except for the sole purpose of fisheries or wildlife enhancement or as part of an Ecological
Restoration Project, neither of which is the case here) (310 CMR 9.40(1)(b)); and regulations
under the Massachusetts Wetlands Protection Act prohibit alteration of Bordering Vegetated
Wetland in an ACEC (310 CMR 10.55(4)(e)). EPA knows this. In designating the Upper
Housatonic River ACEC, the Commonwealth’s Secretary of Energy and Environmental Affairs
reported that EPA “request[ed]-that in the ACEC designation, | either exempt the remediation
activities [in the Rest of River] from any restrictions imposed by the ACEC designation, or clarify
that certain types of activities are allowable under various regulations that are triggered by the
ACEC designation.” The Secretary declined to do this (MA EOEEA, 2009, page 17). Yet the
Region has not cited any of these ACEC-based prohibitions as ARARs for the proposed
remedy, let alone addressed whether they are properly waived. This selective memory about
the Commonwealth’'s ACEC-based prohibitions is further evidence that the Region’s reliance on
such prohibitions to reject on-site disposal is arbitrary and capricious.

Additionally, to the extent that the solid waste assignment regulations, including the ACEC
prohibition, are applicable, they would likewise apply under TD 1 to the sediment/soil staging
areas and under TD 1 RR to those staging areas and the rail loading facility. Those regulations
contain several general siting criteria for a “solid waste management facility” (310 CMR
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16.40(4)), which includes any facility used for the “handling, storage, transfer, processing,
treatment or disposal of solid waste” (310 CMR 16.02). That definition would encompass the
temporary sediment/soil staging areas to be used under any alternative and the rail loading
facility under TD 1 RR. Those general criteria include the ACEC prohibition (310 CMR
16.40(4)(d)). In addition, the regulations contain specific siting criteria for a “solid waste
handling facility” (310 CMR 16.40(3)(d)), which includes any facility used for the “transfer” or
“storage” of solid waste (310 CMR 16.02) and thus would also apply to the staging areas and
rail loading facility. Among other requirements, these regulations prohibit any such facility within
a “Riverfront Area” (i.e., the area within 200 feet of any flowing waterbody, 310 CMR
10.58(2)(a)3.) (310 CMR 16.40(3){(d)6.), which would apply to the staging areas and likely the
rail loading facility. The Region does not mention these prohibitions, which further
demonstrates its selective and arbitrary consideration of these regulations. See also Section
IV.F.12 below. '

Federal and state hazardous waste management regulations. Based on prior experience at
other portions of this Site, it is not anticipated that the excavaied sediment or soil would
constitute hazardous waste under RCRA, and thus would not be subject to the federal
hazardous waste regulations.® Further, in the unlikely event that future testing showed that
some of those materials did constitute such hazardous waste, the upland disposal facility would
be designed and operated to meet the substantive technical requirements for a RCRA
hazardous waste landfill. In the further unlikely event that that facility were determined not to
meet any requirements of the RCRA hazardous wasie regulations, GE could arrange to
transport those wastes off-site to a RCRA hazardous waste landfill for disposal.

These same considerations would apply to the Massachusetts hazardous waste regulations
insofar as those regulations apply to materials that would constitute hazardous waste under the
RCRA criteria. In addition to using the RCRA criteria, the Massachusetts hazardous waste
regulations also identify wastes with PCB concentrations at or above 50 ppm as hazardous
waste. However, those regulations provide that, with the exception of the prohibition discussed
in the next paragraph (and one other exception not pertinent here), their requirements do not
apply to facilities that manage such wastes in compliance with EPA's regulations under TSCA,
which the on-site upland disposal facility would do. See 310 CMR 30.501(3)(a).

One recently adopted provision of the state hazardous waste regulations was specifically
developed to apply to waste with PCB concentrations at or above 50 ppm. That provision
provides that *[n]otwithstanding any other provision of” the state hazardous waste regulations, a
hazardous waste management facility may not be located within an ACEC or “adjacent to or in
close proximity to” an ACEC if it would “fail to protect the outstanding resources” of the ACEC
(310 CMR 30.708). That prohibition applies even to facilities that meet EPA’s TSCA regulations
(see 310 CMR 30.501(3)(a)4). Again, this ACEC prohibition would clearly not apply to two of

¥ A total of over 90 samples of sediment or soil collected by EPA or GE from the 1%-Mile Reach or adjacent
floodplain were analyzed for hazardous waste characteristics by the Toxicity Characteristic Leaching Procedure
(TCLP). None of these samples showed leachate levels in excess of the regulatory limits that would result in the
material being classified as hazardous waste under RCRA. It is expected that the sediments and soils in the Rest of
River would be similar to those in and adjacent to the 1%2-Mile Reach and thus would likewise not constitute RCRA
hazardous waste.

17



the three sites identified for an on-site disposal facility. Neither of them is within the ACEC. The
Forest Street Site is over two miles from the boundary of the ACEC. As such, it is not in such
“close proximity” that its use as a disposal facility would “fail to protect’ the outstanding
resources of the ACEC, and there is nothing in the record that indicates otherwise.”® The Rising
Pond Site is far — over 15 miles — downstream from the boundary of the ACEC.

With respect to the Woods Pond Site, this prohibition should not be identified as an ARAR or
should be waived, because, as shown above, the facility footprint at that site would only affect
previously disturbed quarry land and two small wooded areas that are not subject to any special
protections (such as those relating to wetlands, floodplains, or rare species habitat) and where
the trees could be cut without regulatory approval. Moreover, the timing of MassDEP’s proposal
and adoption of this provision in 2013, coupled with its vigorous opposition to on-site disposal
for the Rest of River, indicate that MassDEP's adoption of this provision was calculated to
bolster its opposition to an on-site disposal facility at this Site and to provide additional
ammunition to assist EPA in rejecting that option. The Commonwealth stated plainly in its
January 2011 comments on the RCMS that it strenuously opposed any on-site disposal within
the State (MA EOEEA et al., 2011, pp. 14-15), and it reiterated that position in no uncertain
terms in a public presentation on its proposed aiternative on October 12, 2011 (see Attachment
B). The Commonwealth consistently and vigorously continued that opposition through all
subsequent discussions in 2012 and 2013. It was in this context that, in 2013, MassDEP
proposed and adopted this provision of the hazardous waste regulations, which, unlike all other
provisions in those regulations, applies specifically to facilities for the management of wastes
containing PCBs at concentrations at or above 50 mg/kg, regardless of their compliance with
the TSCA regulations. This context indicates plainly that this provision was directed at
attempting to prevent on-site disposal for the Rest of River remedy. As such, waiver of this
provision is warranted on the ground that the State has not “demonstrated the intention to
consistently apply” this prohibition at other sites — which, as noted above, is a basis for waiver of
a state ARAR under CERCLA and the NCP. Again, the fact that the Region has not mentioned
the ACEC-based prohibitions in other state regulations (as discussed above) further
demonstrates the one-sidedness of its reliance on the ACEC prohibition in the hazardous waste
regulations.

Furthermore, the Region disregards and does not even mention the fact that this prohibition
would also apply under TD 1 or TD 1 RR. As noted above, unlike the other provisions of the
state hazardous waste regulations, the ACEC prohibition applies specifically to any “facility” for
the treatment, storage, or disposal of waste containing PCBs at or above 50 ppm, regardless of
its compliance with the TSCA regulations. A “facility” is defined under these regulations to
include land used for "storing” hazardous waste, and “storage” means “the containment of
hazardous waste for a temporary period . . . , at the end of which period the hazardous waste
will be used, treated, disposed of, transported, or stored elsewhere” (310 CMR 30.010). Thus,
the ACEC prohibition in the hazardous waste regulations would apply to staging areas or a rail
loading facility located in or in close proximity to the ACEC. See also Section IV.F.11 below.

"% In fact, if the Forest Street Site were considered to be in “close proximity” to the ACEC such that it would “fail to
protect” the outstanding resources of the ACEC, the same would be true of any hazardous waste management facility
in Lee, and thus the ACEC prohibition could impact any businesses in Lee that generate hazardous waste.
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Again, the Regicn’s failure to mention this is clear evidence of its arbitrary and capricious bias in
favor of out-of-state disposal and against on-site disposal, contrary to the CD and the Permit.

Massachusetts hazardous waste facility site safety council regulations. These regulations
set forth criteria for the Hazardous Waste Facility Site Safety Council to consider in determining
whether a proposed project is feasible and eligible for certain state assistance and special
permitting  procedures for hazardous waste siting and licensing (990 CMR 5.04). These
regulations do not establish substantive requirements or restrictions on disposal facilities, and
GE would not seek the Commonwealth's assistance and special permitting procedures under
these regulations. As such, these regulations are totally irrelevant to this project and thus to the
ARARSs evaluation here.

“Possible” wetlands ARARs. As previously noted, the Region also asserts that TD 3 has
ARARs “possibly” associated with wetland impacts. It provides no further details as to what it
might have in mind. As discussed above, however, and shown on Figures 2 and 4, the
operational footprints of the upland disposal facilities at the Woods Pond and Rising Pond Sites
would not impact any wetlands, and thus would not be subject to ARARs associated with
wetlands impacts.!!

At the Forest Street Site, shown on Figure 3, the operational footprint of the disposal facility
would require construction of an access road that would involve the crossing of a small stream
in the southern portion of the site; and the facility would be located, in part, within the 100-foot
buffer zone and the 200-foot Riverfront Area of that stream, which are subject to the
Massachusetts Wetlands Protection Act regulations. However, given the limited nature of this
work, the Region could readily find, as it did in the discussion of these regulations in the ARARs
tables relating to the proposed sediment/floodplain remedy (Draft Permit, Atiachment C), that
the work would be conducted in accordance with the substantive requirements of these
regulations. '

4. Long-term reliability and effectiveness

The EPA Region states that both an off-site disposal facility and an on-site disposal facility
would isolate the PCB-containing materials from direct contact with human and ecological
receptors; but it asserts again, without giving any support or basis, that TD 3 would have “a
greater potential” for exposure to such material and thus pose a greater “residual risk” than TD 1
and TD 1 RR (Comp. Analysis, pp. 63, 64). Presumably, that assertion is based on the same
arguments that the Region presented for criteria 1 and 2 above. As such, it has the same flaws

" As shown on Figure 2, the operational footprint of the disposal facility at the Woods Pond Site would be located
near two isolated man-made ponds that were created as part of the quarry operations. These man-made quarry
ponds should not be considered regulated wetlands; but even if they were, the facility would not extend into those
ponds. Further, in the event that these ponds were considered resource areas under the Massachusetts Wetlands
Protection Act regulations and the facility were deemed to affect the buffer zones of those ponds (as defined in those
regulations [310 CMR 10.02(2)(b}]), GE would implement erosion and sedimentation controls and other best
management practices as necessary to meet any applicable substantive requirements under those regulations.
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discussed in Sections 11.B.1 and 11.B.2. TD 3 involves no greater potential for exposure to the
- PCB-containing material than TD 1 and TD 1 RR.

The Region also claims that off-site disposal is more reliable than on-site disposal because “it
does not rely on operation, monitoring, and maintenance requirements (except at the receiving
facility)” (Stmt. Basis, p. 36). This claim is disingenuous. Both an on-site disposal facility and
an off-site disposal facility require long-term operation, maintenance, and monitoring. EPA has
long recognized the reliability of on-site disposal facilities by including such facilities as the
component of the remedies at numerous sites, as discussed above and shown in Table 1.

The Region also notes again that TD 3 would require local trucking of leachate from the
disposal facility to the GE Pittsfield plant for treatment, or else the construction of a local
treatment facility at the upland disposal facility, which could have releases if not operated
properly (Comp. Analysis, p. 64). We have answered this claim in Section 11.B.1. As shown
-there, if trucks were used to transport the leachate, they would be water-tight and would
transport only a very small mass of PCBs, estimated at approximately 2 pounds, compared to
the PCB mass of over 38,000 pounds that would be transported off-site by truck under TD 1 or
by rail under TD 1 RR. Alternatively, if GE constructed a treatment facility at the on-site
disposal facility, it would install controls, subject to EPA approval, to prevent leachate from
being released into the environment, just as effectively as off-site facilities would do. Further,
under TD 1 RR, there could be releases from the trucks transporting excavated materials to the
rail loading facility or from the rail loading facility itself (if not operated properly), and there could
be releases from the rail cars during the long-distance train transport (e.g., in the event of a
derailment), which would cover many more miles of transport than the truck transport under TD
3 (see Tables 5 and 6, discussed in Section 11.B.6 below). Again, the Region has provided no
evidence that the risk of such releases would be greater with TD 3.

In addressing potential long-term adverse impacts on health or the environment, the Region
states that TD 1 and TD 1 RR would not cause any adverse long-term environmental impacts in
the Rest of River area, but that TD 3 would cause a permanent alteration of the existing habitat
within the waste disposition area, “which, for the Woods Pond site, is located within an [ACEC]"
(Comp. Analysis, pp. 65, 66). As discussed in Section Il.B.1, although the Woods Pond Site
identified for a disposal facility is located within the boundaries of the ACEC, the facility would
be located predominantly (over 80%) within disturbed land used for quarry operations and would
not affect any outstanding resources of the ACEC. In fact, the post-use planting of this disposal
facility area with grass would result in a long-term improvement of the habitat (see Attachment
A). At the other two sites, the disposal areas would be located within upland wooded areas,
which are of no special ecological value and are not subject to any regulatory restrictions on
cutting, and there would be no permanent impact on wetlands, rare species habitat, or other
particularly valuable or protected types of habitat. Further, any impacts would be minor
compared with the adverse habitat impacts of the river and floodplain remediation, which would
impact those types of valuable habitat, as described in Section Ill.C.1 below.
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5. Reduction of toxicity, mobility, or volume of waste

The Region does not draw a distinction between the off-site and on-site disposal alternatives in
terms of this criterion, noting that neither of these alternatives would reduce the toxicity of the
PCB concentrations in the removed material through treatment, that both would reduce the
mobility of PCBs in that material through placement in a disposal facility, and that neither would
reduce the volume of PCB-containing material (Comp. Analysis, pp. 66-67; Stmt. Basis, p. 37).
However, the Region does state in the Statement of Basis (p. 37) that off-site disposal “would
reduce the volume of material that remains at the Site" (emphasis added). That statement is
disingenuous and not pertinent to this criterion. Neither off-site nor on-site disposal would
reduce the volume of waste material, but would just affect where it is placed.

6. Short-term effectiveness

The EPA Region notes that TD 1, TD 1 RR, and TD 3 would all have some short-term negative
impacts, but it overemphasizes the adverse impacts of TD 3 and underplays the adverse
impacts of TD 1 RR in a further effort to support its proposed alternative.

Habitat impacts. The Region states that TD 1 would have the fewest habitat impacts, requiring
only access roads and staging areas; that TD 1 RR would also require construction of a rail
loading facility; and that TD 3 would cause a short-term loss of habitat and loss or displacement
of wildlife at the upland disposal facility and adjacent areas during construction and operation
(Comp. Analysis, p. 68). In fact, both TD 1 RR and TD 3 would cause a loss of habitat and loss
or displacement of the associated wildlife at the location of the facility involved — the rail loading
facility for TD 1 RR and the disposal facility for TD 3. In both cases, the habitat impacts would
be limited to the operational footprint of the facility.

Greenhouse gas emissions. The Region compares the range of GHG emissions (for the
removal volumes of all sediment/floodplain remedial alternatives) resulting from TD 1 to those
resulting from TD 3, correctly noting that TD 3 would result in much lower emissions. The
Regicon does not estimate the GHG emissions resulting from TD 1 RR, although it notes that
those emissions would be "significantly lower” than under TD 1 due to the use of rail instead of
truck transport (Comp. Analysis, pp. 68-69). GE has estimated the total GHG emissions from
each of these three TD alternatives for the removal volume represented by the proposed
sediment/floodplain remedy (approximately 1 million cubic yards). Those estimates are
summarized in Table 3. They confirm that TD 1 would result in the greatest amount of
emissions (approximately 165,000 tonnes), but they also show that TD 1 RR would result in a
considerably greater amount of emissions (approximately 70,000 tonnes) than TD 3 (6,600 to
36,000 tonnes, depending on the disposal facility site used). Thus, TD 3 is much more
compliant than either TD 1 or TD 1 RR with EPA’s general and the Region’s specific “green
remediation” policies to minimize GHG generation (EPA, 2009, 2012d).

Local community impacts. In terms of impacts on local communities, the Region focuses on

the truck fraffic that would be involved in the TD alternatives; and it erroneously concludes that
‘[dlepending on the location of the upland disposal facility under TD 3, TD 3 may have truck
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traffic comparable to TD 1,” and that this truck traffic “may be greatly reduced by reliance on rail -
transportation” (Stmt. Basis, p. 37).

The Region correctly notes that TD 3 would involve far fewer off-site truck trips than TD 1; but it
then states that TD 1 RR would greatly reduce the amount of off-site truck traffic associated with
off-site disposal, erroneously claiming that that alternative would involve no off-site truck trips
(Comp. Analysis, pp. 69-70). Similar to TD 3, TD 1 RR would involve off-site truck trips for
importation of construction materials and equipment for construction and closure of the on-site
facility (the rail loading facility for TD 1 RR and the upland disposal facility for TD 3). GE has
estimated the number of off-site truck trips that would be required for TD 1, TD 1 RR, and TD 3
for the volume of materials required for disposal under the proposed remedy. Those estimates
are summarized in Table 4. They show that TD 1 would require a total of approximately 83,000
off-site truck trips to transport excavated materials to the out-of-state disposal facilities, while TD
1 RR would require approximately 1,200 off-site truck trips to import materials and equipment
for construction/closure of the rail loading facility and TD 3 would require approximately 2,400-
2,600 off-site truck trips to import materials and equipment for construction/closure of the on-site
disposal facility (except at the Forest Street Site, where, due to constructability issues, 68,000
trips would be necessary)."

In addition, TD 1 RR would require on-site truck trips to transport the removed materials from
their excavation location to the rail loading facility, just as TD 3 would require on-site fruck trips
to transport such materials to the upland disposal facility. Estimates of these on-site truck trips
are provided in Table 5. As shown in that table, assuming the use of trucks for such transport,
the number of such truck trips under these alternatives would be the same — approximately
103,000 (~ 8,000 per year).

Moreover, if the Woods Pond Site were used for the on-site disposal facility, the number of such
on-site truck trips could be reduced due to the capability for pumping of sediments from nearby
areas (i.e.,, Reach 5C, Woods Pond, the nearby backwaters) to a disposal facility at that
location, thus avoiding the need to truck those sediments. As shown in Table 5, the use of such
a pumping approach would reduce the on-site truck trips for TD 3 by more than half - to
approximately 40,000 trips (~ 3,000 per year).

Overall, considering both off-site and on-site truck trips, TD 1 would involve the most truck
traffic, and TD 1 RR would involve comparable truck traffic to TD 3 {(or much more truck traffic if
the Woods Pond Site were used for TD 3 and sediments were pumped to the Site from nearby
areas). Thus, the Region’s assertions in the Statement of Basis that “TD 3 may have truck
traffic comparable to TD 17 and that this truck traffic “may be greatly reduced by reliance on rail
transportation” are without foundation and another example of its bias against TD 3.

In addition, GE has estimated the incidence of accident-related injuries and fatalities due to off-
site truck traffic or, for TD 1 RR, off-site rail transport. These estimates are presented in Table

"2 For all of these alternatives, as noted in Table 4, these truck trips would be in addition to the truck trips necessary
to Import material for backfill, capping, and construction of staging areas and access roads (approximately 72,000 for
all TD alternatives) and to dispose of the staging/access material (approximately 11,000 for all TD alternatives).
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6. They indicate that TD 1 and TD 1 RR would, respectively, result in a total of approximately
39 and 34 non-fatal injuries and 1.8 and 6.5 fatalities associated with off-site transport, while TD
3 would result in approximately 0.06 to 1.6 non-fatal injuries and 0.003 to 0.075 fatalities
associated with such transport (depending on the disposal facility site) — more than 20 times
lower.™

The Region also again raises the specter that, under TD 3, there would be a risk that leachate
being transported via truck from an upland disposal facility could be released en route, creating
impacts to the environment and the local community (Comp. Analysis, pp. 68, 69). It asserts
that, while “all alternatives would involve the potential for accidental releases of various PCB-
contaminated materials during transportation to off-site or local disposal or treatment facilities,”
that potential would be greater with TD 3 (id., p. 73). As shown in Sections 11.B.1 and I1.B.4, the
Region has provided no evidence to justify that asserted difference, and in fact its claim is false.

Risks to remediation workers. The Region states that, for TD 1 and TD 1 RR, worker risks
would consist of risks to truck drivers and (for TD 1 RR) railroad employees and to the
employees of the off-site disposal facilities, rather than to on-site remediation workers, and thus
were not quantified; and it provides an estimate of risks to on-site remediation workers for TD 3
(Comp. Analysis, p. 72). Even excluding risks to off-site workers, TD 1 RR would have risks to
on-site remediation workers, just as TD 3 would, due to the need under TD 1 RR for local truck
trips to the rail loading facility and for material processing and rail car loading operations at that
facility." Moreover, the risks to off-site truck, railroad, and disposal facility workers under TD 1
and TD 1 RR cannot be ignored just because they occur outside of this Site (or outside
Massachusetts). As a result, worker risks do not provide a basis for selecting off-site disposal
over on-site disposal.

Summary of short-term effectiveness. Overall, the short-term negative impacts from
fransport and disposal activities would be, depending on the types of impacts, either
comparable among the TD alternatives or less for on-site disposal than for off-site disposal.

7. Implementability

The EPA Region concludes that TD 1 and TD 1 RR are more readily implementable than TD 3.
This conclusion is based on several indefensible assertions.

First, the Region claims that on-site upland disposal would be “difficult, and potentially not
feasible, to implement” (Stmt. Basis, p. 38; Comp. Analysis, p. 75) — or, in another place, “very
difficult, if not impossible, to implement” (Comp. Analysis, p. 76). The basis for this claim is that
TD 3 would require “extensive coordination with state and local officials,” as well as with “the
public,” and would encounter substantial local and state opposition, which could render that

'3 Accident risks associated with on-site truck transport are considered under risks to remediation workers, discussed
below. ’

' GE estimates that, for the volume of removal under the proposed remedy, the risks to workers from on-site truck
transport would include approximately 3 non-fatal injuries and 0.02 fatality for TD 1 RR and approximately 4.8 non-
fatal injuries and 0.04 fatality for TD 3, as shown in Table 7.
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alternative infeasible (Stmt. Basis, p. 38, Comp. Analysis, p. 75). These claims are
unsupportable. Given the CERCLA and CD exemption from state and local permit requirements
for on-site remedial work (CERCLA § 121(e)(1); CD ] 9.a), construction and operation of such a
facility would not require any state or local permits or other approvals, including those relating to
siting of the facility. As a resuit, there would be no need to seek approvals from the state or
local governments, and there would be no need to “coordinate” with “the public.” Thus, despite
the opposition of some state and local officials and members of the public, TD 3 is plainly
administratively implementable.

The Region is clearly attempting to use implementability as a surrogate for state and community
acceptance, which are “modifying criteria” in the remedy selection process.under the NCP (40
CFR § 300.430()(1)(i}C)), but are not remedy selection criteria under the Permit. Since the
Region cannot rely on these factors directly, it has attempted to incorporate those factors into
the implementability criterion in an attempt to flnd support in the Permit criteria for its bias
against on-site disposal.’

The Region also asserts that, while TD 1 and TD 1 RR would comply with all ARARs, TD 3
could conflict with the ACEC designation, since “two of the three sites proposed for an. upland
disposal facility would likely be affected by ACEC and Massachusetts regulations restricting
siting of such facilities within or in close proximity to an ACEC” (Comp. Analysis, p. 74). This is .
primarily an ARARs issue, not an implementability issue, and is discussed in detail in Section
[1.B.3. As shown there, the ACEC prohibition should not be applied or should be waived for the
Woods Pond Site and, contrary to the Region’s assertion, does not even arguably apply to the
other two identified sites for an upland disposal facility. Further, as also discussed in that
section, fo the extent that the ACEC prohibition would present an implementability issue, it
would present such an implementability issue for a rail loading facility under TD 1 RR and for
staging areas under TD 1 and TD 1 RR —~ which the Region fails to mention.

The Region also suggests that if additional remediation beyond the currently proposed remedy
should be required later, the capacity of the on-site disposal facility would represent a constraint
(Comp. Analysis, p. 75). This hypothetical constraint does not affect the implementability of TD
3. Off-site landfill capacity is also an issue for TD 1 and TD 1 RR. In any case, under TD 3, if
additional removal were required later, that additional material could be transported to an off-site
disposal facility at that time (assuming there is sufficient capacity). This possibility provides no
basis for not selecting an on-site disposal facility for the volume of the currently proposed
remedy.

8. Costs

The Region correctly recognizes that TD 3 would be much less costly than TD 1 or TD 1 RR,
although it has only estimated costs for these TD alternatives for the full range of potential

' Even under the NCP, the state and local community acceptance factors are only “modifying criteria” to be
considered, not criteria that should drive the decision or justify EPA’s deference to the state. By contrast, the other
criteria are either “threshold criteria” or “primary balancing criteria” (which include costs) (40 CFR § 300.430()(1)(i)),
and are to be given greater weight than state and community acceptance.
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removal alternatives (Stmt. Basis, p. 38-39; Comp. Analysis, pp. 76, 78). GE has developed
cost estimates for TD 1, TD 1 RR, and TD 3 (for each site} for the volume of materials that
would require disposal under the Region's proposed sediment/floodplain remedy -
approximately 1 million cubic yards — using cost estimating methodologies that were previously
discussed with the EPA Region without its objection. Those estimates are limited to the
transportation and disposal costs — i.e., they do not include the upfront costs of the sediment
and floodplain remedial activities. Those estimates are presented in Table 8 and summarized
below: ' : - :

e TD 1 (trucking): $368 million
e TD 1RR: $314 million
e TD 3: $63 to $127 million (depending on the site used)

These estimates confirm that on-site upland disposal would be far less costly than off-site
disposal - by up to approximately $305 million compared to TD 1 and up to approximately $250
million compared to TD 1 RR.

C. Conclusion

As shown in the preceding sections, TD 1, TD 1 RR, and TD 3 would all meet the General
Standards of the Permit, and the Selection Decision Factors clearly favor TD 3 since that
alternative is at least comparable to, if not better than, TD 1 and TD 1 RR in terms of the Permit
criteria other than cost and is much less costly. Accordingly, TD 3 best meets the General
Standards of the Permit in consideration of the Selection Decision Factors. This conclusion is
supported by EPA guidance on RCRA corrective action, which states:

“EPA believes that many potential remedies will meet all the threshold criteria. In that
‘situation, cost becomes an important consideration in choosing the remedy which
most appropriately addresses the circumstances at the facility and provides the most
efficient use of Agency and facility owner/operator resources” (emphases added)."’

That is the situation here. Given the overall comparability of off-site disposal and on-site upland
disposal in terms of the General Standards and the other Permit criteria, cost becomes a key
factor; and given the substantially lower costs of on-site upland disposal, application of the
Permit criteria compels selection of that alternative. The above quotation reflects a concept of
cost-effectiveness similar to that in the NCP, which requires that a remedy be “cost-effective”
and provides that a remedy “shall be cost-effective if its costs are proportional to its overall
effectiveness” (40 CFR § 300.430(f)(1)(ii)(D)). The preamble to the NCP explained: *“In
comparing alternatives to one another, the decision-maker should examine incremental cost
differences in relation to incremental differences in effectiveness. Thus, for example, if the

® GE is submitting supporting information for these cost estimates in a 2014 Supplemental Cost Information
Package under separate cover, since that package contains confidential business information subject to the
protectionsin 40 CFR Part 2, Subpart B. ‘

17 Advance Notice of Proposed Rulemaking on Corrective Action, 61 Fed. Reg. 19432, 19449 (May 1, 1996), which
EPA has stated is to be used as guidance for activities under RCRA corrective action permits (64 Fed. Reg., 54604,
54607, Oci, 7, 1999),
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difference in effectiveness is small but the difference in cost is very large, a proportional
relationship does not exist' (55 Fed. Reg. 8666, 8728 (1990), emphasis added). In such a
situation, the more costly alternative would not be cost-effective. Since on-site upland disposal
here satisfies the threshold criteria, is as effective as off-site disposal, and would cost much
less, off-site disposal wouid not be cost-effective.

For the reasons given above, the Region’s selection of out-of-state disposal over secure on-site
upland disposal would be arbitrary and capricious and inconsistent with the Permit criteria.
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Ill. LACK OF HEALTH OR ENVIRONMENTAL JUSTIFICATION
FOR PROPOSED REMEDY

A. Incorrect Underlying Assumption

The EPA Region's proposed remedy is based on the underlying assumption that alternatives
that result in the removal of the largest volume of sediment and floodplain soil provide the
highest level of human health and environmental protection (e.g., Stmt. Basis, p, 28); see also
id., p. 30, noting that alternatives that remove the most soil and sediment are the most reliable
and effective and provide the most reduction in risk. That assumption is incorrect, since it fails
to consider other key factors that affect the overall protectiveness of a remedy, such as the
long- and short-term impacts of remedy implementation on health and the environment, the
effectiveness of other means of risk reduction including institutional controls, and the ability to
achieve comparable health and environmental goals with smaller remedies (e.g., less removal).

B. The Proposed Remedy Goes Well Beyond What Is Necessary To Protect
Human Health

To begin with, as noted in many of GE’s prior submittals to EPA, the best scientific evidence .
demonstrates that the PCB toxicity values that the Agency used in its HHRA, which are based
on studies of laboratory animals, substantially overstate both the carcinogenic potential and the
non-cancer impacts of PCBs in humans. In fact, comprehensive reviews of human studies have
concluded that: (a) there is no credible evidence that PCBs have caused cancer in humans,
even in highly exposed PCB workers; and (b) there is no credible evidence that exposure to
PCBs at environmental levels has caused adverse non-cancer effects.” Moreover, laboratory
studies have demonstrated clearly that human cells are many times less sensitive to the effects
of PCB than the cells of the laboratory test animals used in the studies on which EPA’s toxicity
values are based.'® At this Site, the lack of adverse human health effects of PCBs is further
borne out by empirical evidence showing no elevated cancer rates or elevated blood PCB levels
among individuals in communities along the Housatonic River.?

"® For example, detailed reviews by Golden et al. (2003) and Golden and Kimbrough (2009) of the human

epidemiological studies on cancer showed that there is no causal relationship between PCB exposure and any form
of cancer. (Copies of these reviews are included in Attachment J.) Similarly, a comprehensive review of the non-
cancer data by Bernier et al. (2001) demonstrated that, with the possible exception of dermal and ocular effects in
highly exposed PCB workers, there is no reliable evidence of a causal relationship between PCB exposure and
adverse non-cancer health effects in humans,

" See, e.g., Silkworth et al. (2005); Westerink et al. (2008); Carlson et al. (2009) (copies included in Attachment J).

% For example, a study conducted by the Massachusetts Department of Public Health (MassDPH),.in coordination
with the Agency for Toxic Substance and Disease Registry (ATSDR), of cancer incidence rates from 1982 through
1098 for communities along the Housatonic River showed that those cancer rates were not elevated and not
associated with areas having high PCB concentrations (ATSDR, 2002). Similarly, the Berkshire Medical Center has
reported, based on cancer incidence data from the National Cancer Institute of the National Institutes of Health from
2005 through 2009, that “Berkshire County lands squarely in the middle range of cancer incidence rates for all
counties in Massachusetts, which itself has the lowest incidence of cancer in the Northeast U.S.” (Berkshire Medical
Center, 2012, p. 4; copy included in Attachment J). In addition, an exposure assessment conducted by MassDPH
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Nevertheless, even accepting EPA’s PCB toxicity values, the Region’s proposed remedy clearly
goes beyond what is necessary to protect human health. The specific health bases given by the
Region for the proposed remediation are to prevent unacceptable risks from PCB exposure
through human consumption of fish and waterfowl from the River and through human direct
contact with river sediments and floodplain soils (Stmt. Basis, pp. 15, 17). Even accepting
EPA's toxicity values, a less extensive remedy would provide human health protection from
PCB exposure via both of these pathways, as shown below.

1. Fish consumption

The Region estimates that its proposed remedy would require removal of approximately
890,000 cubic yards of river sediment (Stmt. Basis, p. 21). The primary basis for this enormous
sediment removal project is to reduce PCB concentrations in fish and thereby provide protection
to individuals who consume fish from the Housatonic River.

The Region acknowledges that none of the remedial alternatives evaluated, including its
proposed remedy, would achieve the fish consumption IMPGs based on EPA’'s Reasonable
Maximum Exposure (RME) assumptions, which would allow unrestricted fish consumption, in
the Massachusetts portion of the River within the model projection period (over 50 years)
(Comp. Analysis, p. 13, Table 2). As a result, under all alternatives, fish consumption advisories
would need to remain in place indefinitely to protect human health from the asserted risks due to
fish consumption.

In these circumstances, to support its proposed remedy, the Region relies on the predicted
attainment of a fish consumption IMPG based on its Central Tendency Exposure (CTE)
assumptions (developed for “average” exposure) and derived from a probabilistic risk analysis
method set forth in the HHRA. Specifically, the Region explains, its model predictions indicate
that its proposed remedy would achieve the probabilistic CTE IMPG based on a non-cancer
hazard index (HI) of 1 for adults (1.5 mg/kg in fish fillets) in all Massachusetts reaches except
one (Reach 5B) within the 562-year model projection period (Comp. Analysis, p. 13 & Table 2).
However, attainment of that CTE IMPG would not avoid the need for continued fish
consumption advisories.?'

In any event, a less extensive remedy would likewise achieve the same probabilistic CTE IMPG
for fish consumption in Massachusetts. For example, Table 2 in EPA’s Comparative Analysis
shows that alternative SED 5 (which would involve 377,000 cubic yards of sediment removal)
would achieve the same CTE IMPG in all Massachusetts reaches except one (in this case
Reach 7B) within the model projection period — and in fact would achieve other CTE IMPG (i.e.,

(1997) on PCB levels in blood from individuals in the Housatonic River valley having a high potential for PCB
exposure indicated that the blood PCB levels in non-occupationally exposed individuals in that area did not exceed
the background range in the general population.

# while the Region also refers to risks from consumption of waterfowl, it does not present any evaluation the extent
to which its proposed remedy or any remedial alternatives would achieve the IMPGs based on waterfowl
consumption. This is because its model cannot predict future PCB concentrations in waterfowl, and there is no other
available mechanism to do so. Thus, the Region cannot rely on waterfowl consumption as a basis for selecting its
proposed remedy.
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those based on a 10" cancer risk and a non-cancer hazard index of 1 for children) in more
reaches than the proposed alternative. Moreover, as discussed further below, use of
alternatives involving less removal in Woods Pond, the Reach 7 impoundments, Rising Pond,
and the backwaters would result in comparable reductions in fish tissue concentrations and
comparable attainment of the probabilistic CTE IMPG as the proposed remedy. See Sections
IV.A through IV.D beiow.

With respect to Connecticut, as noted above (Section .A), since the Region decided not to
extend its model to Connecticut, predictions of future PCB levels in fish in the Connecticut
impoundments are based on extrapolations from the EPA model using a number of simplifying
assumptions and factors without confirmatory data. Given their reliance on such simplifying
assumptions and factors and the significant underlying data limitations, the results of those
extrapolations are too uncertain and unreliable to support distinctions among alternatives
regarding achievement of specific PCB concentrations at the low levels that exist in fish in
Connecticut. In any event, those extrapolations do not show significant differences between the
proposed remedy and smaller removal remedies in reducing fish PCB concentrations in
Connecticut, as shown in Sections [V A through IV.D below.

In fact, it appears that any of the active remediation alternatives, including those with much less
extensive sediment removal than the Region’s proposed alternative, would likely achieve PCB
levels in fish that should allow removal or substantial reduction of the PCB fish consumption
advisory in Connecticut within the foreseeable future. Under the guidance used by the
Connecticut Department of Public Health (CT DPH) to establish and revise its fish consumption
advisory (outlined by the EPA Region in note 1 on page 5 of its September 9, 2008 comments
on the CMS), when PCB leveis in fish fillets fall into the range of 0.1 to 0.2 mg/kg, fish
consumption of one meal per week (approximately the same as EPA's assumed fish
consumption rate for the RME scenario) would be allowed. While the model extrapolations to
Connecticut are highly uncertain, the extrapolation results summarized in the Region’s
Comparative Analysis indicate that all of the active remediation alternatives evaluated in the
RCMS, including the alternative recommended by GE in that report (SED 10/FP 9), would
achieve PCB fish fillet levels within or below that range in 18 years or less in the most upstream
Connecticut impoundment (Bulls Bridge) and in 11 years or less in the other Connecticut
impoundments (see Comp. Analysis, Table 2, p. 14). The model extrapolation results show
further that all of those alternatives would achieve or reach the boundary of the CT DPH's
‘unlimited” fish consumption level — less than 0.1 mg/kg — in all of the Connecticut
impoundments within the model projection period (see id., Table 4, p. 22).%

These comparisons make clear that the Region's propoéed remedy requires more removal than
is necessary to protect human health and thus cannot be justified on the ground that it is
needed to provide such protection.

2 1t should also be noted that Connecticut has a state-wide fish consumption advisory, based on mercury, of no
more than one meal per month for high-risk individuals (e.g., pregnant or nursing women, young children) and no
more than one meal per week for others. Thus, regardless of the reduction in PCB levels, it is likely that a fish
consumption advisory will remain on the Housatonic River in Connecticut due to mercury.
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2. Direct contact with floodplain soils and river sediments

The EPA Region’s proposed cleanup standards for the various identified exposure areas (EAs)
in the floodplain are based on the EPA-approved IMPGs for direct human contact with floodplain
soil, which, in turn, were based on EPA’s assumptions in its HHRA. Specifically, the proposed
Primary Cleanup Standards (applicable to all floodplain EAs except those in Core Area 1 and
potentially in certain portions of Core Areas 2 or 3) are based on the RME assumptions in the
HHRA and on a target cancer risk of 1x10° and a target non-cancer HI of 1 (Draft Permit,
Tables 1 & 2). The proposed Secondary Cleanup Standards (applicable to Core Area 1 and
potentially certain portions of Core Areas 2 or 3) are based on the RME assumptions in the
HHRA and a target cancer risk of 1x10™ and a target non-cancer H! of 1 {id., Table 1). The
Region estimates that application of these cleanup standards would require the excavation and
disposal of approximately 75,000 cubic yards of floodplain soil (Comp. Analysis, p. 9 & Att. 6),
but GE’s estimate of the floodplain seil that would be required to meet these standards is 80,000
cubic yards. In addition, the Region cites the non-cancer-based IMPGs using RME
assumptions for direct contact with river sediments as an additional basis for sediment
remediation (Stmt. Basis, p. 15).

Many of the HHRA’'s RME exposure assumptions that underlie the EPA-approved IMPGs based
on direct contract are unrealistic and unsupported and overstate exposures and risks. This was
demonstrated in detail in GE’s comments on the initial and revised drafts of the HHRA (AMEC
and BBL Sciences, 2003, 2005; GE, 2003) and in GE’s initial IMPG Proposal (GE, 2005), and
some examples are provided below.

For many of the floodplain EAs that the Region determined fall into a general recreational
scenario, the Region has assigned an assumed exposure frequency (i.e., assumed frequency of
use) that is implausibly high and inconsistent with empirical data on actual frequency of use.
Specifically, for 62 EAs, which the Region has designated as “high use” recreational areas, the
Region assumes that an individual would use those areas 90 days per year (Draft Permit, Table
1), which translates to three days per week, every week, from April through October, and that
the individual would spend all of that time within the floodplain (as opposed to other parts of the
recreational areas) and be exposed to the upper-bound PCB concentrations in the floodplain,
and would continue to do so for 47 years. For other EAs, designated as “medium use” or “low
use” recreational areas, the Region has assumed an exposure frequency of 60 days per year or
30 days per year, respectively, for the same duration (id.). These exposure frequencies are
unrealistic, particularly given that many of these areas are subject to physical constraints, such
as wetlands, dense vegetation, and steep slopes.

The unrealistic nature of these assumed exposure frequencies was demonstrated by an
empirical Floodplain User Survey conducted from April through October 2002 (TER, 2003,
summarized in Attachment A to GE’s comments on the initial draft HHRA [AMEC and BBL
Sciences, 2003]). That survey included intensive observations of recreational use of most of the
floodplain EAs identified by the EPA Region in Reaches 5 and 6. It revealed that most
floodplain areas receive little or no recreational use, which shows that many of the exposure
frequencies assigned by the Region, as set forth in the HHRA and specified in Table 1 of the
Draft Permit, substantially overestimate use. Table 9 lists the floodplain EAs in Reaches 5 and
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6, the Region’s assumed exposure frequency for each, and the findings of the Floodplain User
Survey for each of those EAs. As shown, for example, there are 24 EAs for which the Region
has assigned a recreational exposure frequency of 90 days per year but at which the empirical
survey showed either no recreational users or six or fewer total recreational visits over the
season, despite the extensive coverage of the survey. Clearly, if the frequency of use assumed
by the Region in those EAs were occurring, the survey would have observed more usage.?

Other unrealistic and overstated exposure assumptions in the HHRA, described in the prior GE
submissions cited above, include: (a) overstated exposure frequencies for the dirt biking and
sediment exposure scenarios; (b} assumed daily soil ingestion rates that are based on pre-1997
studies and are twice as high as those developed based on more recent studies with improved
protocols; and (¢} the HHRA’s assumption that individuals would obtain 100% of their total daily
soil ingestion from the floodplain {(as opposed to other areas, such as home, work, school, other
recreational areas) even for floodplain recreational activities that are relatively short in duration.

To illustrate the impact of using these overstated exposure assumptions, GE has determined
what the cleanup standards would be if those assumptions were replaced with more reasonable
(but still conservative) assumptions. For that purpose, GE has used the alternate RME IMPGs
that GE identified in its initial IMPG Proposal (GE, 2005), which were based on more realistic
assumptions for the exposure parameters discussed above; but it has adjusted them so that the
toxicity inputs are based on EPA’s PCB toxicity values. Those more supportable cleanup
standards are listed in Tables 10a-10c. GE has applied these cleanup standards to the
floodplain EAs using the same approach used by the Region — i.e., applying the more
supportable Primary and Secondary Cleanup Standards to the same EAs to which the Region
applied its Primary and Secondary Cleanup Standards. The results of this exercise shows that
application of these more supportable cleanup standards to the floodplain EAs would require
removal of approximately 10,000 cubic yards of soil, compared to the 75,000-80,000 cubic
yards of removal required by the Region’s proposed remedy.

Moreover, even accepting EPA’'s exposure assumptions, a less disruptive remedy than
proposed by the Region would still achieve levels within EPA’s acceptable cancer risk range
and below an acceptable non-cancer hazard index for direct contact, and thus would adequately
protect heaith. For example, as demonstrated by Tables 8-7a and 8-8 in the RCMS, alternative
SED 10/FP 9, which would involve removal of approximately 26,000 cubic yards of floodplain
soil and 235,000 cubic yards of sediment, would achieve the EPA-approved RME IMPGs based
on a 10" cancer risk and a non-cancer HI of 1 in alf of the floodplain and sediment EAs, and
would achieve the EPA-approved RME IMPGs based on a 10~ cancer risk and a non-cancer Hi
of 1 in the majority (over 65%) of the direct-contact floodplain EAs and in all but one of the
sediment EAs. In this regard, it is significant that the Region accepts 10 cancer risks for fish
consumption (as discussed above) and for direct contact exposure in Core Area 1, but not for

2 GE recognizes that EPA needs to consider reasonably anticipated future use as well as current use, and that
future use could be somewhat higher than current use in some areas. However, it is not reasonable to anticipate that
future use in areas with such low current use would rise to the level assumed by the Region, particularly in EAs that
are remote and/or have difficult access due to the presence of wetlands andfor dense vegetation (e.g., EAs 10, 13,
16, 17, 19, 20, 32, 33, 35).
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direct contact in other EAs. The Region has provided no health basis for that distinction.?*
Since a smaller removal alternative such as SED 10/FP @ would achieve cleanup levels based
on a 10 cancer risk and a non-cancer Hl of 1 in ali EAs, it would provide protection of human
health from potential risks due to direct contact.

As these comparisons demonstrate, the Region’s proposed remedy would require far more
removal than is necessary to prevent direct contact risks and thus cannot be justified on the
basis that it is needed to protect against such risks.

C. The Proposed Remedy Would Cause Overall Harm to the Environment

EPA may not order a remedy that would cause harm greater that the benefit it purports to
provide. The Permit requires, as a General Standard, an evaluation of whether a remedial
alternative would provide “overall” protection of human health and the environment (Permit
Special Condition 11.G.1}; and EPA guidance makes clear that “overall’ protection of the
environment requires a balancing of the short-term and long-term adverse environmental
impacts of remediation with the residual risks. For example, EPA’s Contaminated Sediment
Remediation Guidance for Hazardous Waste Sites states: “[Wihhile a project may be designed
to minimize habitat loss, or even enhance habitat, sediment removal and disposal do alter the
environment. [t is important to determine whether the loss of a contaminated habitat is a greater
impact than the benefit of providing a new, modified but less contaminated habitat” (EPA,
2005d, p. 6-6). Similarly, EPA’s Ecological Risk Assessment Guidance for Superfund specifies
that “[m]anagement of ecological risks must take into account the potential for impacts to the
ecological assessment endpoints from implementation of various remedial options,” and must
“palance: (1) residual risks posed by site contaminants before and after implementation of the
selected remedy with (2) the potential impacts of the selected remedy on the environment
independent of contaminant effects” (EPA, 1997a, p. 8-3). Further, EPA’'s Ecological Risk
Assessment and Risk Management Principles for Superfund state that, “[elven though an
ecological risk assessment may demonstrate that adverse ecological effects have occurred or
are expected to occur, it may not be in the best interest of the overall environment to actively
remediate the site” if the remediation would cause more long-term ecological harm than leaving
the contamination in place (EPA, 1999, p. 6). In this case, the Region’s proposed remedy as a
whole would cause greater ecological damage o the environment than any ecological benefit
and thus would not provide “overall® protection of the environment, as demonstrated below.

1. Ecological impacts of proposed remedy
Based on substantial evidence in the record, including evidence presented in the RCMS and in

the comments submitted by the Commonwealth of Massachusetts, and with no serious effort by
the Region to present any new contrary evidence, the proposed remedy would cause

# In fact, EPA's acceptable cancer risk range is between 10 and 10, not between 1x10°° and 1x10™* (40 CFR §
300.430(e)(2)()(A)(2)). EPA recently recognized this in its proposed cleanup plan for the Lower Passaic River, where
it explained that “[fjhe upper boundary of EPA’s acceptable risk range is not a discrete line at 110" and thus
found that risk estimates between 5x10™ and 3x10™ are “within the acceptable range” (EPA, 2014a, p. 27-28;
emphasis added).
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unavoidable, substantial, extensive, and irreparable harm to the Rest of River ecosystem,
particularly in the PSA. As discussed in the RCMS and noted by the Commonwealth in its
designation of the Upper Housatonic River as an ACEC (MA EOEEA, 2009) and its comments
on the RCMS (MA EOEEA et al., 2011), this ecosystem is biologically unique, with substantial
biodiversity and wildlife habitat and an exceptional number of state-listed rare species owing in
part to its rare, unfragmented forested riparian corridor and network of numerous vernal pools.
The proposed remedy would severely impact all of these aspects of this unique ecosystem.

Impacts on riverine and floodplain habitats. While the Region has quantified the impacts of
its proposed remedy on aquatic and riverbank habitats, it has not quantified the impacts of its
proposed remedy on the specific floodplain habitats, claiming that such impacts “are to be
determined based on habitats and occurrences of state-listed species as defined by the Core
Areas” (Comp. Analysis, p. 29). GE has quantified the impacts of the proposed remedy on the
various affected habitat types based on the Region’s descriptions of that proposed remedy,
existing data; and a reasonable identification of the locations of access roads and staging areas
necessary to implement that remedy.?® Those impacts are listed, by habitat type, in Table 11 -
and depicted, for the PSA, on Figures 5a through 5f.%° As shown in Table 11, the proposed
remedy would impact over 400 acres of the Housatonic River ecosystem, including several
types of sensitive habitats (e.g., riverbanks, floodplain wetland forests, and vernatl pools).

In its discussions of the ecological impacts of the proposed remedy, the Region acknowledges
impacts on the various types of habitat, but asserts that all of those impacts would be short-
term, because the affected habitats can be successfully restored so as to re-establish their pre-
remediation condition and functions (Comp. Analysis, pp. 16, 26, 27-32, 56). Specifically, the
Region states that there is “a significant body of knowledge” that “documents the ability to
reestablish the pre-remediation conditions and functions of the affected habitats” (id., p. 26),
citing a 2011 paper by an EPA consultant, which was included as Appendix D to the Region’s
2012 Site Information Package to the NRRB and is reprinted as Attachment 12 to the
Comparative Analysis. The Region thus concludes that “restoration is expected to be fully
effective and reliable in returning [the affected] habitats, including vernal pool habitat, to their
pre-remediation state,” and that, “[a]s a result, the likelihood of effective restoration is equal
under any of the alternatives” (id.).

The Region’'s claims regarding the severity and duration of the habitat impacts and the
effectiveness and reliability of restoration are unsupportable and unjustified.”’ The impacts of

.25 The Region claims that the access road and staging area estimates presented by GE in the RCMS were not
optimized (Comp. Analysis, p. 28 n.5, p. 53 n.8). The Region provides no support for that assertion. In fact, GE has
attempted to optimize the locations of these facilities to minimize adverse impacts on forested and other sensitive
areas and on residential neighborhoods and other densely populated areas to the extent practicable and to use
existing infrastructure where possible.

% gpedifically, the floodplain impacts listed in Table 11 and the “floodplain remediation” areas shown on Figures 5a
through 5&f, as well as on subsequent Figures 8a through 6c, 7a through 7f, and Sa and 9b, reflect the remadiation
that would be necessary, based on existing data, to attain the Region's proposed “Primary Standards” in all floodplain
areas except in Core Area 1 and to aftain the Region's proposed “Secondary Standards” in Core Area 1.

#  Several other specific examples of the Region's unsupportable statements regarding the habitat impacts of the

proposed remedy and the effectiveness of restoration are listed in Section V1.B.4 below,
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remediation activities on the affected habitat types and the constraints on restoration techniques
that would prevent re-establishment of pre-remediation conditions and functions for several of
those habitat types were discussed in detail in the RCMS (e.g., section 5.3). Further, the
negative impacts of the proposed remedy on these habitats are discussed specifically in
comments by Professors Robert Brooks, Aram Calhoun, and Malcolm Hunter, a copy of which
is provided in Attachment C hereto. Those comments also demonstrate that those impacts
cannot be avoided through timing of the remedial construction work and that, due to the
limitations of restoration techniques, the adverse impacts on some of the habitats would be
long-lasting. Even the Region's consultant recognizes that the unavoidable impacts of the
proposed remedy and any attempt to rectify those impacts will result in a “novel ecosystem”
different than the “probable trajectory” of the “original ecosystem” but for the disturbance of the
remedy (Comp. Analysis, Attachment 12). The Region’s Statement of Basis and Comparative
Analysis of Alternatives ignore this critical conclusion of its own consultant.

In addition, these Professors have prepared a separate critique of the Region's claims that
restoration would effectively and reliably re-establish the pre-remediation conditions and
functions of the affected habitats, including the consultant report on which EPA relies (contained
in Attachment 12 to the Comparative Analysis). That critique, which references 30 sources not
considered by the Region, most of which have been peer reviewed, is provided in Attachment D
hereto. It includes a showing that none of the other sites referenced in that EPA consultant
report as examples of “successful’ restoration provides any precedent for restoration of an
ecosystem remotely like that in the Rest of River. In fact, reviews of prior restoration efforts
have shown low success rates in re-establishing ecological functions for rivers (e.g., Palmer et
al., in press 2014, 2010), wetlands (e.g., Moreno-Mateos et al., 2012) and vernal pools (e.g.,
Calhoun et al.,, 2014). As the Professors conclude: "If EPA’s proposed remedy is implemented,
the Rest of River will be severely impaired for many decades, perhaps centuries, and
restoration efforts will constitute just a small Band-Aid on a gaping wound” (Attachment D,
section 3).

Some examples of the key adverse impacts of the proposed remedy and the limitations on
efforts to ameliorate those impacts through restoration are as follows:

» The proposed remedy would impact the entire river channel in Reaches 5A and 5C and at
least 3.5 miles of the riverbanks in Reach 5A (Table 11; Figures 5a through 5f). As the
Commonwealth has noted, such work would “inevitably cause severe and long-lasting
destruction of the Housatonic River ecosystem and state-listed rare species,” and the
Commonwealth therefore proposed no riverbed excavation (outside of Woods Pond) and no
riverbank excavation or stabilization (MA EOEEA et al., 2011, p. 2). Although the proposed
remedy specifies that this work should be conducted “considering the principles of Natural
Channel Design” (Draft Permit, pp. 14, 15, 16), described in Chapter 11 of the Part 654
Stream Restoration Design National Engineering Handbook (U.S. Dep. of Agriculture,
2007), that would not avoid the severe and long-lasting destruction noted by the
Commonwealth. For example, regardless of the technique used, the sediment
removal/capping would kill all existing benthic invertebrates in the area, damage existing fish
populations, and alter the current subsirate type. These effects would last until natural
deposition from upsiream changes the substrate back to a condition approximating its pre-
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remediation condition and benthic invertebrates and fish recolonize these reaches — which
could take many years, during which invasive aquatic plant and animal species would have
an advantage (see RCMS sections 5.3.1.4 & 6.3.5.3; Attachment C hereto, section 2.2.1).

Even more significantly, the proposed riverbank stabilization/excavation work, even if
Natural Channel Design or “bicengineering” techniques are used, would cause an enduring
negative change in the character of those banks, because it would: (a) prevent significant
bank erosion and lateral channel movement, thus eliminating the vertical and/or undercut
banks that provide critical habitat for certain birds and other animals, and reducing adjacent
wetland habitats; (b) require the removal and permanent elimination of mature trees
overhanging the River, thus changing the character of the banks from their current wooded
condition to a more open condition; (c) produce a long-term reduction in slides and burrows
of certain mammals and reduce access routes for reptiles, amphibians, and smaller
mammals between the River and the floodplain; and (d) increase the potential for
colonization by invasive exotic species (see MA EOEEA et al., 2011, pp. 8-9; RCMS
sections 5.3.2.4 & 6.3.5.3; Attachment C hereto, sec. 2.2.2).

A recent review by Palmer et al. (in press 2014) of ecological restoration projects in rivers
and streams identifies the shortcomings with the Natural Channel Design approach —
notably, its failure to address chemical and biological processes — and shows that river
restoration is fraught with problems and has had disappointing outcomes to date. The
authors concluded that “there remains a major emphasis on the use of dramatic structural
interventions such as completely re-shaping a channel despite growing scientific evidence
that such approaches do not enhance ecological recovery . . . ." This study of 644 river
restoration projects found that only 16 percent showed any improvement in biodiversity and
that was relative to the prior degraded state of the project sites, not a thriving ecosystem like
that of the Upper Housatonic River system.

" The proposed remedy would impact 36 acres of floodplain wetland forested habitat (Table
11). It would require the removal of all mature trees in those areas, resuiting in a long-term
loss of mature wetland forested habitat, which is vital to the health of the riverine/floodplain
ecosystem of high importance to the Commonwealth. Assuming these trees are replanted,
it would take at least 50 to 100 years for a replanted forested community to reach a mature
condition comparable to current conditions — or potentially tonger due to cumulative stresses
from floods, changes in microclimate, changes in hydrology, and colonization by invasive
species (see RCMS sections 5.3.4.4 & 7.3.5.3; Attachment C hereto, section 3.2). During
that period, there would be a loss of the coarse woody debris and leaf litter that provides
habitat for numerous woodland species, a decrease in the floodplain’s flow alteration
function, changes in soil composition, a loss of the forest wildlife species that utilize the
mature forested habitats, and a fragmentation of the largely undisturbed forested riparian
corridor in the PSA that is critical to the dispersal and migration of various wildlife species
(id.}.
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e The proposed remedy could impact up to 43 vernal pools (27 acres) in the PSA (Table 11).28
Use of conventional remedial techniques in vernal pools would cause severe harm to those
pools and loss of the sensitive amphibians that inhabit them due to changes in the
hydrology, vegetative characteristics, and soil composition of the vernal pools (see RCMS
sections 5.3.7.4 & 7.3.5.3; Attachment C hereto, section 6.2).>° Moreover, those changes
are likely to be irreversible since, contrary to the Region’s assertion, there is no scientific
support for the suggestion that vernal pool restoration will successfully return the affected
pools to their pre-remediation condition. As shown by Professors Brooks, Calhoun, and
Hunter in Attachments C (section 6.3) and D (section 2.6.4) and in the recent peer-reviewed
publication by Calhoun et al. (2014) (attached to Attachment D), the evidence demonstrates
that vernal pool creation or re-creation has a very low success rate and that, in most cases,
vernal pool functions cannot be adequately replaced. The Commonwealth has likewise
expressed its belief that “restoration of these vernal pools will not result in the actual
replication of the vernal pools and associated amphibian communities that existed prior to
removal of the pools” (MA EOEEA et al., 2011, p. 11).

Further, in addition to the impacts on the vernal pools themselves, the proposed remedy
would adversely affect varying poriions of the critical 100-foot and 100- to 750-foot buffer
zones around vernal pools in the PSA, which provide important non-breeding habitat
functions (including cover, temperature and moisture regulation, foraging sites, and
overwintering sites) for the vernal pool species. The proposed remedy would impact up to
52% of the 100-foot zone and up to 29% of the 100- to 750-foot zone for individual pools. In
total, it would adversely affect approximately 10 acres within 100 feet and 60 acres within
100-750 feet of the vernal pools in the PSA. These impacts would disrupt those areas’
important non-breeding functions for vernal pool amphibians, and thus further decrease the
chances of successful restoration {see Attachment C, section 2.6.3).

*» The impacts of the proposed remedy would extend beyond the footprints of the areas that
are physically disturbed by remedial construction activities and for access roads and staging
areas. As discussed in Attachment C (section 1.2), those activities would have significant
‘edge effects” or “spillover effects” outside of those footprints due to potential increases in
erosion and sedimentation (even with controls), the spread of invasive plant and animal
species to such areas, changes in microclimate, and the effects of noise from construction
and traffic on sensitive bird and mammal species during the breeding and rearing seasons.

As a result of its direct and indirect impacts, the proposed remedy would cause fragmentation of
and an overall loss of connectivity in the contiguous, largely undisturbed forested riparian

% The proposed remedy provides that, after identification of vernal pools with PCB concentrations exceeding 3.3
mg/kg, EPA will designate some of those pools outside Core Area 1 for excavation, some for amendment by
activated carbon, and some for a third remediation method to be proposed by GE, and that afier the first round of
remediation, EPA will determine the preferred method for remediation of the remaining vernal pools with PCBs > 3.3
mg/kg outside Core Area 1. That specific proposal is discussed further in Section IV.F below. GE has determined
that, of the 66 vernal pools identified by Woodlot (2002) in the PSA, 43 are located outside of Core Area 1 and have
PCB concentrations exceeding 3.3 mg/kg. Thus, that appears to be the upper-bound number of vernal pools that
would be remediated under the Region’s proposal.

2 The use of activated carbon in a portion of the verna! pools is discussed in Section IV.F.
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corridor in the PSA, which is important to the viability and sustainability of populations of native
species that depend on that near-continuous corridor for daily use, dispersal, and migratory
movements (see id.). Given the constraints and limitations on restoration methods, the PSA
ecosystem would not recover entirely from that loss.

Impacts on state-listed species. The Region's proposed remedy would also have severe
adverse impacts on state-listed species. The impacts of the proposed remedy in the areas
identified by the Natural Heritage and Endangered Species Program (NHESP) of the MassDFG
as Core Areas 1, 2, and 3 (defined in Attachment B to the Draft Permit) are shown on Figures
6a, 6b, and 6c, respectively, and the impacts on areas in Reaches 5 and 6 with various
densities of priority habitats of state-listed species are shown on Figures 7a through 7.
Although the Region’s proposal would limit remediation in Core Area 1, that would not avoid
substantial impacts on state-listed species. While the Region has not estimated the number of
state-listed species that would be affected by its proposed remedy (Comp. Analysis, p. 33), GE
has conducted such an assessment, building on the detailed assessment that was provided in
Appendix L of the RCMS. This updated assessment for the proposed remedy is provided in
Attachment E, which presents, for each potentially affected species, an evaluation of whether a
“take” would occur, the estimated extent of the local population, and the estimated impact on a
significant portion of the local population. This assessment is summarized in Table 12. I
shows that the proposed remedy would involve a “take” of 25 state-listed species and would
adversely impact a significant portion of the local populations of at least 9 of those species.

Despite the Region's proposal of limited remediation in Core Area 1, impacts on state-listed
species would occur in other areas. For example, NHESP has defined Core Area 2 as areas
having “the highest quality habitat for more mobile species that may be less vulnerable to
remediation impacts, species where the habitat is likely to be somewhat more easily restored,
and listed species that may be of somewhat lower conservation concern” (Draft Permit,
Attachment B, p. 2), and has listed American bittern, mustard white, wood turtle, and common
moorhen as Core Area 2 species. As shown in Attachment E, given the nature of the work in
the proposed remedy, at least three of these species (American bittern, wood turtle, and
common moorhen) would be adversely affected to a substantial degree, experiencing an impact
to a significant portion of their local populations. Further, despite NHESP's use of American
bittern as an example of a species with lower conservation concern (id.), Massachusetts
Audubon’s recent State of the Birds Report lists American bitterns as “locally and strongly
declining; conservation action urgent” (Mass Audubon, 2013). NHESP’s additional claim that
the habitats of the Core 2 species are “more easily restored” is belied by the evidence, as
discussed above. Additionally, since Core Area 3 refers to areas with dense concentrations of
state-listed species (i.e., overlapping habitat for eight or more such species), implementation of
remediation activities in those areas would contribute to the overall impacts on those species.
Indeed, given that definition, Core Area 3 would seem to be at least as deserving of special
protection as Core Area 1.

2. Minimal, if any, ecological risks to be addressed by proposed remedy

In contrast to the certain and severe adverse ecological impacts of the proposed remedy, the
ecological risks identified by the Region are tenuous and uncertain at best. EPA’s Ecological
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Risk Assessment and Risk Management Principles for Superfund specify that the purpose of
ecologically based remediation is to “result in the recovery and maintenance of healthy focal
populations and communities of biota,” not io protect "organisms on an individual basis”
(EPA, 1999, p. 3; emphasis added). However, many of the studies and conclusions in EPA’s
ERA on which the ecological IMPGs were based focused on effects on individual animals,
rather than local populations and communities, and used highly conservative and, in some
cases, unsupportable assumptions and inputs that overstate risks. This was demonstrated in
GE's comments on the initial and revised drafts of the ERA (BBL Sciences et al., 2003, 2005;
GE 2004), GE’s initial IMPG Proposal (GE, 2005), GE’s Statement of Position in dispute
resolution on EPA's disapproval of that initial IMPG Proposal (GE, 2008b), and GE’s submission
entitled Evaluation of Remedial Alternatives Using Sound Ecological Assumptions (GE, 2010},
which was submitted concurrently with the RCMS. A few examples follow:

» For amphibians, the ERA relied on a site-specific field wood frog study conducted for EPA.
That study showed that PCBs had no effects on survival, hatching success, or
metamorphosis of frogs. The only effects reported in the study were a calculated increase
in malformations in wood frog metamorphs and a supposed skewing in sex ratio (more
females than males), neither of which has a direct relationship to the sustainability of the
local wood frog population. The lower-bound IMPG (3.3 mg/kg) was based on the
calculated 20% effect level (EC20) for metamorph malformations (i.e., the sediment
congentration associated with a 20% incidence of such malformations). However, use of an
EC20 value for metamorph malformations from this study to set an effects threshold for
amphibians is not appropriate because these frogs have a reproductive strategy in which
they produce many more offspring than will ultimately suivive and in which the loss of some
iindividuals is compensated for by increased survival in other individuals (density
dependence). Thus, these frogs can well tolerate a 20% or greater effect, even if the
malfermations led to mortality; and consequently a 20% incidence of malformations would
not be expected to affect the local wood frog population. (EPA itself recognized that the
EC20 for sex ratio was not biologically relevant.)

e For insectivorous and piscivorous birds, EPA required that the IMPGs be based on a
calculated effect level (set forth in the ERA) of less than 20% from a 1974 literature study (at
another site) of chickens, which have been consistently shown to be many times more
sensitive to PCBs than wild bird species. In addition, for piscivorous birds, EPA required
that the IMPG be based on a modeled food intake rate for a group of bird species that does
not include piscivorous birds.

o For mink, the ERA relied on a study of ranch-bred mink that were fed fish from the
Housatonic River at various PCB concentrations. Based on a statistical analysis of the data
from this study, EPA derived a 20% effect level for kit survival at 6 weeks (0.984 mg/kg in
fish), and required the lower-bound IMPG to be based on that level. However, that level is
below a dose at which no effects were found in the study, and the study showed no
consistent dose-response relationships. Additionally, the investigators did not necropsy the

_kits that died prior to 6 weeks but simply assumed that their death was caused by PCBs
(even though necropsies on kits that died later showed that their deaths were due to
infections, not PCBs).
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In addition to requiring use of such overly conservative IMPGs, the EPA Region required GE to
apply those IMPGs to designated “averaging areas” that are not consistent with the objective of
protecting local populations of wildlife. For example, it is clear that, for most of the ecological
receptor groups included in the ERA, the local populations extend over the entire PSA or, in
some cases, beyond the PSA. However, for several groups of these receptors, including
insectivorous birds (represented by wood ducks), piscivorous mammals (represented by mink),
and omnivorous/carnivorous mammals (represented by short-tailed shrews), the Region
directed GE to use smaller averaging areas, which ignore the extent of the local populations of
these birds and mammais and overemphasize the potential effects of PCBs on individual
animals in small areas. Similarly, for amphibians {represented by wood frogs), the Region
directed GE to apply the IMPGs to every vernal pool and backwater area in the PSA as a
separate averaging area, even though EPA’s own ERA identified the wood frog population in
the PSA as encompassing those frogs breeding within all of the PSA vernal pools identified as
having suitable wood frog breeding habitat (EPA, 2004a, Vol. 5, App. E, Attachment E.4).
These directives resuit in an overestimate of the potential impacts of PCBs on the local
populations of these wildlife species.*

The absence of any discernible adverse impacts of PCB exposure on the local wildlife
populations and communities in the Rest of River is evidenced by the fact that field surveys
have documented the presence of numerous, diverse, and thriving plant and animal populations
in the PSA, including numerous state-listed rare species, that continue to reproduce and inhabit
the PSA despite the presence of PCBs in the area for over 70 years. As stated by the
Commonwealth in its January 2011 commenis on the RCMS, despite the ‘legacy of
contamination” in the River and floodplain resulting from the PCB releases “from the 1930s
through the 1970s,” the “Housatonic River Watershed encompasses a rich and unique
ecosystem supporting many rare plant and animal species and their associated habitats,
including wetlands, floodplains, vernal pools, surface waters, and forested areas” (MA EOEEA
etal., 2011, p. 2).

At a minimum, the current thriving Rest of River ecosystem demonstrates the uncertainty that
there are any residual risks from PCBs to local populations and communities of wildlife in the
Rest of River, and consequently the uncertain theoretical benefits of remediation to address
those potential risks. As the Commonwealth noted, “any potential benefits associated with
remediation to achieve ecological IMPGs would be far outweighed by the short and long-term
damage to the meandering character of the Housatonic River ecosystem and to the associated
state-listed species and their habitats” (id., p. 8). Again, “in virtually all instances the actual and
inevitable damage to this existing, unique ecological resource will far exceed the theoretical
benefit of lower PCB concentrations” (id., p. 1)

% These points are discussed in more detail in GE’s Evaluation of Remedial Altermatives Using Sound Ecological
Assumptions (GE, 2010), as well as in GE's Statements of Position in dispute resolution on EPA's conditional
approval letters for the CMS Proposal and CMS Froposal Supplement {GE, 2007a, 2007b).
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3. Conclusion

The Region's proposed remedy does not include remediation that is directed specifically to
attaining any ecological protection goals, except for amphibians in vernal pools (discussed
further in Section IV.F). However, the Region asserts that the remedy developed on supposed
health grounds will also reduce ecological risks (Stmt. Basis, pp. 11-12). As discussed
elsewhere, alternative remedies involving much less extensive removal could achieve
comparable reduction in human health risks (see Sections Ill.B and IV.A through IV.E) and
would have fewer adverse ecological impacts. Further, as shown above and recognized by the
Commonwealth, any uncertain theoretical ecological benefits of the remedy are far outweighed
by the certain, substantial, and inevitable ecological damage. In these circumstances, the
Region's proposed remedy would not provide “overall” protection of the environment, would
cause more harm than necessary, and is therefore arbitrary and capricious.
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IV. DEFICIENCIES IN SPECIFIC ELEMENTS OF PROPOSED REMEDY

This section demonstrates that several specific elements of the EPA Region’s proposed remedy
are arbitrary and capricious or otherwise unlawful. It includes a discussion of the proposed
remedies for Woods Pond, the Reach 7 impoundments, Rising Pond, and the backwaters (as
well as other proposed remedy components). it should be noted that the Region's removal
volume estimates for these remedy components were based on those presented in the May
2012 Status Report (see Comp. Analysis, Attachment 6), whereas GE has developed updated
removal volume estimates based on the Region’s description of its actual proposed remedy. As
a result, as discussed further in the following subsections, GE's volume estimates for some of
these areas differ from those presented by the EPA Region (sometimes higher and sometimes
lower). In addition, the following subsections discuss model projections for the proposed
remedy and various alternatives. Those model runs are presented in Attachment F.

A. Déep Dredging in Woods Pond

The Region’s proposed remedy for Woods Pond would require deep dredging and placement of
an engineered cap throughout the Pond so as to achieve a minimum post-capping water depth
of 6 feet (except in near-shore areas, where the slope from the shore to the 6-foot water depth
must be as steep as possible) (Draft Permit, p. 18). The Region estimates that this remedy
would require removal of 285,000 cubic yards of sediment from Woods Pond (Comp. Analysis,
p. 8 & Att. 6). However, that estimated removal is based on achieving an average post-capping
water depth of 6 feet; achieving a minimum post-capping water depth of 6 feet, as proposed,
would require removal of approximately 340,000 cubic yards of sediment. This proposed
remedy would be arbitrary and capricious because it would require extensive unnecessary
removal and would not have the risk-based benefits claimed by the Region, compared to a
smaller remedy such as shallower sediment removal in shallower portions of the Pond and
placement of.a cap over the entire Pond surface.

The Region claims that its - proposed remedy would reduce human health risks from fish
consumption (Comp. Analysis, p. 3). However, projections using EPA's model show no
discernible difference between the proposed remedy and an alternative involving shallow
dredging and full capping in reducing fish PCB concentrations or attaining fish consumption
IMPGs in Woods Pond itself or in the downstream impoundments in Massachusetts and
Connecticut. To illustrate this, we have compared the model resuits for the Region’s proposed
Woods Pond remedy with an alternative remedy that would involve sediment removal to a depth
of @ inches in the shallower portions of the Pond (estimated at 44,400 cubic yards) and
placement of a cap over the entire Pond, holding all other aspects of these alternatives
constant®  The results from these model runs showing the projected fish fillet PCB
concentrations under these alternatives for Woods Pond, the four Reach 7 impoundments,

¥ This alternative was presented to EPA and the States during the 2012 discussions., See GE's presentation slides
from December 7, 2012, a copy of which Is provided as Attachment G. It is similar in concept to the Woods Pond
component of RCMS alternative SED 5, which would involve removal to a depth of 1.5 feet in the shallow portion of
the Pond (approximately 89,000 cubic yards) with capping of the entire Pond. The points in this section would also
apply to a comparison of the proposed remedy with the Woods Pond component of SED 5.
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Rising Pond, and the four Connecticut impoundments are presented on Figures 8-a through 8-
.2 These results show no difference between these alternatives in fish fillet concentrations in
Woods Pond or any of the downstream impoundments, because cap placement over the entire
Pond would achieve the same reduction in fish PCB concentrations as deep removal over the
entire Pond followed by capping. This demonstrates that the substantial additional sediment
removal under the Region's proposed remedy (nearly 300,000 cubic yards) would have no
benefit in terms of reducing fish PCB concentrations.

The Region also asserts that its proposed remedy would reduce direct contact risks and
ecological risks (Comp. Analysis, p. 4). However, the less intrusive remedy described above, by
installing a cap over the entire Pond, would result in a comparable reduction in any direct
contact or ecological risks. For example, both of these alternatives are predicted to achieve a
surface sediment PCB concentration of 0.4 mg/kg in Woods Pond, which is far below any
threshold for direct contact or ecological risks.

The Region states further that its proposed deep dredging remedy would increase the solids
and PCB trapping efficiency of Woods Pond and thereby reduce downstream transport of PCBs.
To begin with, solids trapping efficiency does not equate to PCB trapping efficiency, since some
portion of the PCBs are present and pass the dam in dissolved form. While the proposed
remedy would appear to result in some increase in solids trapping efficiency compared to
smaller alternatives (estimated by the Region to increase from about 15% to 30%, Comp.
Analysis p. 17), the model runs indicate very litlle difference between the proposed remedy and
the alternative of partial shaliow dredging and capping of the entire Pond in terms of PCB
transport past Woods Pond and Rising Pond Dams. The projected average annual PCB loads
passing Woods Pond and Rising Pond Dams are 2.5 kg/year and 2.7 kgfyear, respectively,
under the proposed alternative and 2.6 kg/year and 2.9 kg/year under the smaller alternative.
More importantly, the modest increase in solids trapping efficiency resulting from the proposed
remedy would not translate to any reduction in risk due to fish consumption or anything else
compared to the smaller alternative, as discussed above.®® Thus, the difference in trapping
efficiency would not result in an increase in the protectiveness of the remedy.

2 To ensure comparabilty in these comparisons, both of these alternatives assume the same remediation in other
reaches - specifically, for Reach &, removal and capping in Reaches 5A and 5C, remediation of eroding riverbanks in
Reach 5A, and removal and capping of locations with PCBs > 50 mg/kg in Reach 5B (with application of activated
carbon in the rest of the Reach 5B riverbed) (jointly referred to herein as the Reach 5 base case); removal and
capping in the portions of the backwaters outside Core Area 1 to achieve a SWAC of 5 mg/kg, thin-layer capping in
two Reach 7 impoundments and Rising Pond to achieve a SWAC of 1 mg/kg; and monitored natural recovery (MNR)
elsewhere,

* The Region’s estimates of solids trapping efficiency also show that other alternatives that involve some deepening
of the Pond but less total sediment removal (i.e., SED 9 with 244,000 of removal and SED 10 with 169,000 cubic
yards of removal) would achieve close to the same increase in solids trapping efficiency as the proposed remedy
(Comp. Analysis, p. 17). The model shows that, so long as such alternatives involve capping of the entire Pond, they
would also achieve the same risk reductions as EPA’s proposed remedy. While such alternatives would not result in
any apprediable risk reduction compared to the even smaller alternative described in the text (involving 44,400 cubic
yards of removal), these comparisons further demonstrate the arbitrariness of the Region's proposed remedy for
Woods Pond.
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The Region also states that its proposed deep dredging remedy would reduce the potential for a
release of PCBs from Woods Pond in the event of dam failure (Comp. Analysis, p. 4). However,
dam failure is not a realistic risk, since GE owns Woods Pond Dam and conducts the necessary
monitoring, maintenance, and repair of the dam to prevent dam failure, particularly in light of the
- fact that the CD’s covenants from the federal and state governments for natural resource
damage do not apply in the case of a failure of Woods Pond Dam (CD 1 176). Hence, that
potential does not provide a justifiable basis for the proposed deep dredging.

In fact, it appears that the Region’s actual purpose in proposing this Pond-deepening remedy is
to improve Woods Pond as a recreational fishery, as desired by the State, not to reduce risks.
Indeed, the Commonwealth proposed a deep dredging remedy for Woods Pond, citing the
enhancement of recreational opportunities as one of the benefits (MA EOEEA et al.,, 2011, p.
13; see also Attachment B). The improvement of recreation, of course, is not within EPA’s
authority under either CERCLA or RCRA, which is limited to prescribing such actions as are
necessary to protect human health and the environment from identified risks due to releases
(see Section V.C.1 below). As shown above, any risks can be reduced to a comparable extent
with a remedy that involves much less removal.

In contrast to this lack of difference in risk reduction and protectiveness, the Region’s proposed
remedy would involve greater adverse impacts due to the extra removal and much higher costs
than the comparably protective smaller remedies. For example, due to the greater removal
volume, the proposed remedy would require more truck trips (with their attendant community
impacts} and produce greater GHG emissions than the smaller remedy. GE has estimated that
the proposed Woods Pond remedy would require a total of approximately 39,000-46,000 truck
trips to import the necessary remediation material (i.e., capping and staging/access material)
and transport the dredged sediments from the Pond (with the range dependent on the size of
trucks used to transport dredged sediments®), while the alternative described above involving
shallow dredging (44,400 cy) and capping of the entire Pond would require a total of only
approximately 10,000-11,000 such truck trips (see Table 13) — approximately 30,000 truck trips
less. Further, GE has estimated that the proposed remedy for Woods Pond would produce
51,000 tonnes of GHG emissions, compared to 7,800 tonnes for the smaller alternative (see
Table 14} — a difference of more than six-fold.

The proposed remedy for Woods Pond would also be much more costly. GE has estimated
that, assuming off-site disposal, the proposed deep dredging remedy would cost $164-188
million (depending on whether rail or truck transport is used), whereas the shallow dredging/full
capping alternative described above would cost $34-39 million (see Table 15). As discussed
above, the latter alternative would be equally protective of human health and the environment
and would effectively reduce residual risks to a similar extent as the proposed remedy. Further,
the smaller alternative would meet ARARs to the same extent as the proposed remedy. In
these circumstances, the incremental costs of the proposed remedy, which would be at least

¥ GE assumes that 20-ton trucks would be used for transport of excavated sediments fo off-site disposal facilities
and that 16-ton trucks would be used for transport of such sediments to an on-site rail loading facility or an on-site
disposal facility.
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$130 million, are not proportional to its incremental benefits (if any), and hence the proposed
remedy would clearly not be cost-effective.*®

For these reasons, adoption of the Region's proposed deep dredging remedy for Woods Pond
would be arbifrary, capricious, and otherwise unlawful,

B. Remedy for Reach 7 Impoundments

The Region’s proposed remedy for the Reach 7 impoundments would require that, if any entity
is planning to use, maintain, or remove any Reach 7 dam or impoundment, GE must coordinate
with that entity, including using “good-faith efforts to reach agreement with that entity(ies) on the
scope and extent of costs attributable to the presence of PCBs in sediment and prompt payment
by [GE] of these costs in advance of implementation of the necessary work” (Draft Permit, p.
19). It provides further that, if there are no plans for dam removal at the time of GE’s work plan,
GE must conduct the following remediation in each impoundment. (a) removal of surface
sediments (including any such sediments with PCB concentrations > 50 mg/kg) and
replacement of those sediments with an engineered cap so as to achieve a SWAC of 1 mg/kg in
each of various identified averaging areas; and (b) for areas outside the footprint of the above
cap, removal and capping of sediments as necessary to achieve a SWAC of 1 mg/kg in the
subsurface sediments in each averaging area (id.). (For the subsurface sediments, this SWAC
could be achieved by removal/capping of the overlying surface sediments.) The Region
estimates that this proposed remedy would, as a “worst case” using prior estimates, require
removal of 84,000 cy of sediments (Comp. Analysis, Att. 8), whereas GE has conservatively
estimated the required removal volume as 53,000 cy.*®

1. Requirement to coordinate with other entities

It is not clear whether the coordination prong of the Region's proposed remedy for the Reach 7
impoundments would require GE to agree to pay the PCB-related costs incurred by a project
proponent in using, maintaining, or removing a Reach 7 dam or impoundment, or would just
require GE to negotiate with that entity. To the extent that it would require GE to pay such costs
of a third party, it would go beyond EPA’s authority for the same reasons discussed below in
Section V.C with respect to the proposed general requirement for GE to pay the PCB-related
costs of any third party that conducts dam remaoval or another project on the River requiring
handling or disposition of sediments containing PCB concentrations above 1 mg/kg. Such a
requirement would not address risks to human health or the environment from such a project

¥ The same conclusion would be true even if on-site upland disposal were allowed, which GE believes is required,
as shown in Section Il. In that event, the proposed remedy is estimated to cost $73-95 million (depending on the
location of the on-site disposal facility) versus $21-24 million for the shallow dredging/full capping alternative (Table
15) — a difference of over $50 million. Those incremental costs are not proportional fo or justified by any incremental
benefits.

® To be conservative, this GE estimate and all other estimates in this section regarding the Region’s proposed
remedy for the Reach 7 impoundments assume removal of all sediments over 1 mg/kg in two of those impoundments
(Reaches 7B and 7C) and removal to achieve a SWAC of 1 mg/kg in the other two impoundments (Reaches 7E and
7G). '
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remedy would produce adverse impacts on the aquatic habitat of these impoundments, while
MNR would not produce such impacts and thin-layer capping would cause some, but not as
severe, adverse impacts.

The estimated costs of the. Region’s proposed removal/capping remedy for the Reach 7
impoundments with off-site disposal are $36-37 million {depending on whether rail or truck
transport is used) (Table 15).** By contrast, MNR in those impoundments would have minimal
costs, and thin-layer capping in those impoundments is estimated to cost $14 million. As
discussed above, the less intrusive alternatives would be protective of human health and the
environment and would be as effective or nearly as effective as the proposed remedy. In
addition, they would attain ARARs to a greater extent than the proposed remedy, since they
woulid not involve any removal and thus would not implicate the ARARSs relating to dredging or
handling/disposition of excavated material.® In these circumstances, the substantial
incremental costs of the Region’s proposal are clearly not proportional to or justified by the small
and uncertain incremental benefits.

For these reasons, adoption of the Region’s proposed remedy for the Reach 7 impoundments
would be arbitrary, capricious, and otherwise uniawful.

C. Rising Pond Remedy

The Region’s proposed remedy for Rising Pond would require: (a) removal of surface
sediments (including any such sediments with PCB concentrations > 50 mg/kg) and
replacement of those sediments with an engineered cap so as to achieve a SWAC of 1 mg/kg in
each of various averaging areas; and (b) for areas outside the footprint of the above cap,
removal and capping of sediments as necessary to achieve a SWAC of 1 mg/kg in the
subsurface sediments in each averaging area (Draft Permit, p. 21). (For the subsurface
sediments, this SWAC could be achieved by removallcapping of the overlying surface
sediments.) The Region's “worst-case” estimate is that this proposed remedy would require
removal of 71,000 cy of sediments (Comp. Analysis, Att. 6), while GE’s updated estimate of the
required removal is 50,000 cy. The Region seeks to justify this proposed remedy on the
grounds that it “will result in achieving cleanup levels in fish tissue, and reducing ecological risk
and downstream transport of contaminants” (id., p. 4).

As with the proposed impoundment remedies discussed above, this proposed remedy is
arbitrary and capricious because it wouid not have significant risk-based benefits compared to a
smaller remedy. In terms of reducing PCB concentrations in fish tissue, this is demonstrated by
a comparison of the model résults for the proposed remedy with those from smaller remedies.
Specifically, we have compared the fish fillet PCB concentrations predicted (or extrapolated for
Connecticut) to result at the end of the model period from the proposed Rising Pond remedy

“2 If on-site upland disposal were used, the proposed remedy is estimated to cost $27-30 million, depending on the
location of the disposal facility (Table 15).

* These alternatives would also achieve EPA's water quality criteria in all impoundments, except for the water
quality criterion for human health protection from fish consumption (0.000064 pg/L), which would not be achieved In
Reaches 7 or 8 (or any other Massachusetts reach) by the proposed remedy or any other alternative.
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with those predicted (or extrapolated) fo result from alternatives involving (a) MNR in Rising
Pond, (b) implementation of thin-layer capping in Rising Pond, and (¢) sediment removal o a
depth of 6 inches in the shallow portions of that Pond (approximately 15,300 cy) and placement
"of a 6-inch engineered cap over the entire Pond, assuming the same remediation in the
upstream reaches.* The results of this comparison are shown in the following table, which
presents the predicted fish fillet concentrations under these alternatives for both Rising Pond
itself and the Connecticut impoundmenis at the end of the 52-year projection period:

Est. Fish Fillet Concentration (in mg/kg)
- Scenario Rising Bulls Lake Lake Lake
: Pond | Bridge Dam | Lillinonah Zoar Housatonic

Current conditions (baseline) 6.3 0.39 C.28 0.20 0.19
MNR in Rising Pond 1.6 0.044 0.031 0.022 0.021
Thin-layer capping in Rising 0.6 0.031 0.022 0.018 0.015
Pond
Partial shallow removal & full 0.5 0.031 0.022 0.016 0.015
capping in Rising Pond
Region’s removal/capping 0.9 0.033 0.024 0.017 0.016
proposal for Rising Pond

As shown in the above table, the proposed Rising Pond remedy would result in small
incremental reductions in fish PCB concentrations compared to MNR in Rising Pond and no
incremental reductions in such concentrations {indeed, slightly higher concentrations) compared
to thin-layer capping or implementation of a smaller removal alternative with an engineered cap
over the entire Pond.** These comparisons demonstrate that neither reduction in fish PCB
levels nor attainment of fish consumption standards provides a justifiable basis for the proposed
dredging/removal remedy, since the same benefits could be achieved with much less removal.

The Region’s claims that its proposed remedy is needed fo reduce ecological risks and
downstream transport likewise provide no risk-based justification for its proposal. The Region
has made no showing that the smaller alternative remedies would result in any incremental
increase in ecological risks in Rising Pond compared to the proposed removal/capping remedy.
Further, since the smaller removal alternative would include capping the entire Pond, it would
reduce exposure to ecological receptors to the same extent as the proposed remedy. With
respect to downstream transport, the model runs do not show any incremental decrease in the

* The last of these alternatives was discussed with EPA and the States during discussions in 2013. Again, to
ensure comparability in these comparisons, these alternatives all assume the same remediation in the upstream
reaches — specifically, the Reach 5 base case, deep dredging and shallow capping over all of Woods Pond (which, as
shown in Section IV.A, would have essentially the same results as shallow dredging in the shallow portion of the
Pond-and capping of the entire Pond}, and MNR in the Reach 7 impoundments.

5 Attachment H demonstrates that thin-layer capping can be appropriately used in Rising Pond as well as the Reach
7 impoundments. In any event, the smaller removal alternative would rely on engineered capping of the entire Pond
and thus would avoid the asserted concerns raised by the Region regarding thin-layer capping,
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PCB flux at Rising Pond Dam from the proposed remedy compared to the thin-layer capping or
the partial removal/full capping alternatives. Assuming the same upstream remediation (as
described above), the proposed remedy is predicted to result in an annual PCB flux past Rising
Pond Dam of 2.7 kgfyear, while both of the smaller alternatives are predicted to resuit in an
annual PCB flux past that dam of 2.6 kg/year.

As at Woods Pond, dam failure is not a realistic risk at Rising Pond Dam, since GE owns that
dam and conducts the necessary monitoring, maintenance, and repair to prevent dam failure,
particularly in light of the fact that the CD’s covenants from the federal and state governments
for-natural resource damage do not apply in the case of a failure of Rising Pond Dam (CD {
176). Hence, the theoretical potential for dam failure does not provide a justifiable basis for the
proposed remedy.

Again, in contrast to the absence of any appreciable incremental benefits, the Region's
proposed remedy for Rising Pond would have greater adverse impacts and costs than the
smaller alternatives discussed above. For example, GE has estimated that the proposed
remedy would require a total of approximately 10,000-11,000 truck trips to import the necessary
remediation material, transport the excavated sediments, and dispose of the staging/access
material (with the range dependent on the size of trucks used to transport removed sediments)
(see Table 13). However, thin-layer capping would require only about 3,100 truck trips and the
shallow partial removal/full capping alternative would require only 5,000-5,500 truck trips (id.).
Additionally, the proposed Rising Pond remedy is estimated to result in 9,600 tonnes of GHG
emissions, compared to 1,400 tonnes and 8,800 tones for the thin-layer capping and smalier
removal alternatives (see Table 14).

Moreover, as shown in Table 15, the Region's proposed Rising Pond remedy with off-site
disposal is estimated to cost $30-31 million {depending on whether rail or truck transport is
used), whereas thin-layer capping in that Pond is estimated to cost $10 million and the partial
removal/full capping alternative is estimated to cost approximately $17 million with off-site
disposal. As discussed above, the latter alternatives would be protective of human health and
the environment and would be virtually as effective as the proposed remedy. In addition, they
would also attain ARARs to at least a comparable extent as the proposed remedy.”® Thus, as
with the proposed remedies for Woods Pond and the Reach 7 impoundments, the substantial
incremental costs of the proposed remedy for Rising Pond (at least $13 million higher than the
alternatives) are not proportional to or justified by the incremental benefits (if any).*’

For these reasons, adoption of the Region's proposed remedy for Rising Pond would be
arbitrary, capricious, and otherwise unlawful.

8 In particular, these alternafives would achieve EPA's water quality criteria in Rising Pond, except for the water
quality criterion of 0.000064 xg/L., which, as previously noted, would not be achieved in Rising Pond by the proposed
remedy or any other alternative.

47 Again, the same would be true even if on-site upland disposal were allowed, which GE believes is required, as
shown in Section Il. In that case, the proposed remedy is estimated to cost $22-26 million, compared to $10 million
for thinlayer capping and $14-15 million for the partial dredging/fuli capping alternative (Table 15). Those
incremental costs are not proporional to or justified by any incremental benefits. '
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differing results for different target species, types of AC, and application methods — which
“‘underscore a need for well-designed pilot studies before widespread use of AC amendment at
a particular site (id., p. 4). Given the absence of data showing that AC application would not
harm the natural local populations of vernal pool animals in the PSA, it is unwarranted to test
that hypothesis where it could potentially cause such harm.

In contrast to the adverse impacts from vernal pool remediation, the risks to amphibians that the
remediation is designed to address are, at best, theoretical. As discussed in Section [11.C.2, the
proposed vernal pool cleanup standard of 3.3 mg/kg was based on a calculated 20% effect
value for metamorph malformations from an EPA wood frog study, when that study itself
showed no effects of PCBs on the frogs’' survival, hatching success, or metamorphosis and
when the calculated 20% effect level for metamorph malformations would not be expected to
have any impact on the local wood frog population.

Given these factors, the Region’s conclusion that, in any vernal pools with PCB concentrations
above 3.3 mg/kg, the amphibians that inhabit those pools are at risk is unjustified. In fact, such
a conclusion is belied by the existence of a thriving healthy wood frog population in the PSA
despite the long-term presence of PCBs in the pools. Thus, it is clear that the ecological
damage from the proposed vernal pool remediation would outweigh any theoretical benefits to
the amphibians from the PCB removal, with the extent of that damage dependent on the
number of poois that are selected for remediation and the type of remediation required. The
Commonwealth has recognized this fact. Its remediation proposal did not include any vernal
pool remediation because “this would cause more ecological harm than benefit” (MA EOEEA et
al., 2011, p. 11). For this reason, the Region’s proposed vernal pool remedy is arbitrary and
capricious. '

G. PCB Downstream Transport Performance Standard

The Draft Permit contains, in Section 1l.B.1.a.(1), a Downstream Transport Performance
Standard, which specifies particular annual average values for PCB flux over Woods Pond Dam
and Rising Pond Dam (Draft Permit, p. 12). These flux values vary depending on flow rates.
The Draft Permit provides that an exceedance of this standard would occur if the annual
average PCB flux is greater than the standard (at either Woods Pond Dam or Rising Pond Dam)
in three or more years within any five-year period after completion of the remedial construction
activities. It provides further that, in the event of such an exceedance, GE “shall determine the
cause of the exceedances, and EPA may consider modifications to the Rest of River remedy in
accordance with its authority under the CD and CERCLA” (id., p. 13).

As the Region notes (id., p. 12), the annual average flux values specified by this proposed
standard were simply derived from model predictions of the annual average PCB fluxes that
would occur at these dams in the future under the proposed remedy (excluding the use of AC in
Reach 5B and the backwaters), using the 95% prediction limits of a regression of annual
average flux versus annual average flow rate. These flux values were not based on an analysis
of risk, and the Region has made no showing that the specified PCB flux values are tied to
reductions in risk or are otherwise ]UStIerd under the Permit’s remedy selection criteria. As
such, they are arbitrary.
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In addition, the standard is based on the assumption that the specified flux values can and will
be achieved by the proposed remedy. That assumption, in turn, is based on the assumption
that EPA’s model accurately predicts future PCB fluxes. In fact, however, EPA’s model was not
designed and is not appropriately used for prediction of such absolute values. EPA has
previously recognized this fact. In its Model Calibration Responsiveness Summary, EPA stated:
“Because [the] projections [of future boundary conditions for flow, solids, and PCBs] will have an
unknown degree of uncertainty associated with them that will impact model predictions,
predictions of absolute concentrations are not anticipated to be accurate. Therefore, EPA
will focus primarily on comparisons of relative performance among remedial alternatives against
baseline conditions.” (EPA, 2006a, p. 3; emphasis added.) Further, in its Responsiveness
Summary to the Peer Review of Model Validation, EPA “acknowledge[d] that given the
uncertainty in the rate of decline [in PCBs in sediments] (due to the lack of ability to project this
from the data), relative predictions by the model are likely more reliable than absolute
predictions® (EPA, 2006b, p. 2-12) The National Research Council has also recognized that,
since “[mlodels will always be constrained by computational limitations, assumptions and
knowledge gaps,” they “can best be viewed as tocls to help inform decisions rather than as
machines to generate truth or make decisions’ (NRC, 2007, p. 2). In short, while the model
results are useful for comparisons among remedial alternatives, they are not sufficiently
accurate, and should not be used, to establish absolute numerical standards, as the Region has
proposed here for the Downstream Transport Performance Standard. That further contributes
to the arbitrariness of that proposed standard.*® In fact, by using the 95% prediction limits, the
proposed standard accounts for year-to-year variability in the PCB load (due to variability in
flow), but does not account for model uncertainty in any way

We are not aware of any precedent at any of the major contaminated sediment sites in the
country for a performance standard such as this, which establishes a numerical standard for
future, post-remediation conditions - as opposed to a goal or remedial action objective (RAQ)
for such conditions — with specified consequences (other than continued monitoring) if that
standard is not met. Indeed, the consequences specified by the Region for an exceedance of
this standard are problematic.

To begin with, the proposed requiremernt that, in the event of an exceedance of the standard,
GE must determine the cause is overbroad. Given the many factors that could potentially lead
to an exceedance of the specified flux values at Woods Pond Dam and/or Rising Pond Dam, it
may well not be possible to determine the cause. The most that could be done is to evaluate
potential causes to determine whether a cause or causes can be identified.

Beyond that, the standard would provide that, in the event of an exceedance, EPA “may
consider modifications to the Rest of River remedy in accordance with its authority under the CD

> The reported analytical results for the five most recent monthly water column samples collected at the sampling
location immediately downstream of Rising Pond Dam (Division Street) indicate PCB concentrations higher than
those predicted by EPA’s model under current conditions. (These detections were a result of a recent lowering of the
detection limit used for analysis of the Rest of River water column samples; prior analyses utilizing a higher detection
limit showed mostly non-detect concentrations in recent years.) This illustrates the inability of EPA’s model to
accurately predict absolute PCB concentrations and thus the insufficiency of EPA's model for setting an absolute
value for the Downstream Transport Performance Standard.
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and CERCLA." EPA’s authority under the CD to require GE to conduct additional response
actions beyond the actions required by the initially selected remedy is limited to the situation in
which the CD covenant reopeners are met — i.e., where EPA determines that the exceedance
constitutes new information or conditions and that that new information or conditions, together
with other relevant information, indicate that the selected remedy is no longer protective of
human heaith or the environment (see CD {1 162, 163). There are several reasons for this.

First, a more open-ended standard would conflict with the CD and Permit requirements that the
remedy decision must specify the particular remedial actions required, rather than giving the
Region a blank check to determine such actions in the future. Paragraph 22.n of the CD
provides that EPA will propose the draft permit modification pursuant to the RCRA Permit, and
(as mentioned above) Special Condition [.J of the Permit states that “EPA will propose
Performance Standards, and the appropriate corrective measures necessary to meet the
- Performance Standards" (emphasis added). This requires that the Region’s proposal specify
not only the Performance Standards but also the specific corrective measures that it determines
are necessary to meet the Performance Standards, rather than giving the Region the discretion
to develop and mandate additional corrective measures later, which would not have been
evaluated under the Permit’s remedy selection criteria. Additionally, Paragraph 22.p provides
that the final. permit modification will obligate GE “to perform the selected Rest of River
Remedial Action and O&M,” thus indicating that that remedial action will be known and
quantifiable at that time. Similarly, Special Condition Il.J of the Permit states that the final
permit modification "will set forth the selected Performance Standards and corrective measures
for the Rest of River area” — again showing that the corrective measures are to be specified in
that decision. These provisions demonstrate that, while the Rest of River Remedial Action was
expected to include Performance Standards, the parties intended that those Performance
Standards would be ones whose achievement would be ascertainable and attainable by doing
certain specified work, rather than leaving the required work for a later EPA determination. This
-was intended {o provide GE with certainty and finality at the time of the Rest of River remedy
selection.

Second, an open-ended standard that allowed the EPA Region to require GE to conduct
additional, unspecified response actions if the standard was exceeded would prevent the
Region itself, as well as GE, other stakeholders, and the public, from conducting a meaningful
evaluation of the proposed remedy under the applicable Permit criteria. Unless one knows the
full extent of remediation actions necessary to meet the Performance Standards, one cannot
apply the Permit criteria. For example, a requirement for significantly more removal to meet a
Performance Standard could materially change the analysis of impacts (and thus overall
protectiveness) and costs. Thus, such an approach is inconsistent with the Permit requirement
to fully consider the above criteria in evaluating remedial alternatives and selecting a remedy.

In fact, this approach would constitute a “contingency remedy” under EPA guidance, because it
would be contingent on a future event (i.e., an exceedance of the standard). As discussed in
Section IV.F above, EPA guidance requires that a contingency remedy (as well as the selected
remedy) be evaluated fully against the remedy selection criteria, and indicates that if that is not
done at the time of initial remedy selection, it will need to be done to invoke the contingency at a
later point in time. For any additional response actions that might be required in response to an
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exceedance of the Downstream Transport Standard, the Region’s proposal has not evaluated
the Permit's remedy selection criteria, and it does not propose that that be done in the future.
As such, it would conflict with EPA guidance as well as the Permit.

This approach would also allow an impermissible end run around the covenants in the CD.
Those covenants prohibit the United States from seeking to require GE to conduct additional
response actions beyond those specified and required under the CD, unless the reopener
conditions are met (i.e., that new information or conditions are discovered that indicate that the
selected remedial action is not protective of human health or the environment) (CD {{] 161, 162,
163). While the CD provides that EPA will conduct periodic reviews of the Rest of River
remedial action and may select further response actions in the course of those reviews (CD [
43.c, 44), it also provides that GE is obligated to perform such actions only if the covenant
reopener conditions are satisfied (CD §] 46). An approach that would allow EPA to require GE
to conduct additional response actions {not specified in the remedy decision) in the future
without satisfying the reopener conditions would violate the covenants.

Paragraph 39.a of the CD is consistent with this conclusion. That provision states that, if EPA
determines that modification to the Rest of River work “is necessary to achieve and maintain the
Performance Standards . . . , EPA may require that such modification be incorporated in [the
relevant work plans]; provided, however, that a modification may only be required pursuant to
this Paragraph to the extent that it is consistent with the scope of the response action for
which the modification is required and does not modify the Performance Standards” (except
with agreement of the parties and approval of the Court) (emphases added). Given the above-
discussed requirement that the Rest of River remedy decision must specify not only the
Performance Standards but the actions necessary to meet them, EPA's authority under
Paragraph 39.a to require modifications of the Rest of River work does not extend to requiring
additional remediation actions later to meet the Downstream Transport Standard, because that
would not be “consistent with the scope of the [Rest of River] response action.” Rather, any
such requirement would be barred by the U.S. covenants in Paragraph 161. In addition, to the
extent that such additional remediation actions would modify any other Performance Standard
for the Rest of River Remedial Action or the Performance Standards for any of the upstream
Removal Actions under the CD, that would be precluded by the provision of Paragraph 39.a that
modifications thereunder cannot modify the Performance Standards.

Finally, an open-ended standard that allowed EPA to require GE to conduct additional,
unspecified response actions if the standard was exceeded could deprive GE of its ability to
obtain a timely Certification of Completion of the Rest of River Remedial Action, with the
certainty it provides. Under Paragraph 88 of the CD, once GE concludes that it has completed
the Rest of River Remedial Action, it is to submit a written report requesting EPA to certify that
the Remedial Action is complete. EPA must respond, either by agreeing (and issuing the
Certification) or by telling GE the specific activities that GE must undertake to complete the work
and achieve the Performance Standards. The CD draws a bright line between completion of the
Remedial Action and operation and maintenance (O&M). The Certification of Completion for the
Remedial Action issues when the Remedial Action is done, excluding O&M. However, if the
Downstream Transport Standard were interpreted to allow EPA to require GE to conduct
additional response actions to address an exceedance (without meeting the reopener
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conditions), EPA could, at the completion of the prescribed remediation activities, decline to
issue a Certification of Completion on the ground that further remediation might be required in
the event of a future exceedance of the standard. The result would be an infinite do-loop in
which GE is deprived of the certainty that it has undertaken the tasks necessary to complete the
Remedial Action. This is not the deal that the parties struck in the CD.

H. Biota Performance Standard and Long-Term Benchmarks

The Draft Permit also includes, in Section 11.B.1.a.(2)(a), a Biota Performance Standard
consisting of an average PCB concentration of 1.5 mg/kg (wet weight) in fish fillets (skin off) in
each reach of the river and the backwaters, to be achieved within 15 years of the completion of
remedial construction activities in that reach (or, where the reach is subject to MNR, completion
of such activities in the closest upstream reach subject to active remediation) (Draft Permit, p.
13).® The standard states that, [ijn the event that this Biota Performance Standard is
exceeded in two consecutive monitoring periods after the 15-year period specified above, [GE]
shall determine the cause of the exceedance and EPA may consider modifications to the Rest
of River remedy in accordance with its authority under the CD and CERCLA” (id., p. 14).

As the Region notes, this standard is based on the fish consumption IMPG that was developed
using a probabilistic risk analysis, CTE exposure assumptions, and potential non-cancer
impacts to adults. (That value is between the probabilistic CTE cancer-based IMPGs for 10°°
and 10 cancer risks.) The Region assumes that the proposed remedy can achieve that
standard based on model predictions. However, as discussed above in connection with the
Downstream Transport Standard, the EPA model was not designed to be used, and cannot be
reliably used, for the prediction of such absolute numerical values.

Moreover, the establishment of such a numerical performance standard with consequences
raises similar issues to those discussed above with respect to the consequences of exceeding
the Downstream Transport Standard. Again the requirement that, in the event of an
exceedance of the Biota Standard, GE must determine the cause is overbroad, because many
factors can affect fish tissue concentrations and thus it may well not be possible to determine
the cause of an exceedance. Further, as with the Downstream Transport Standard, in the event
of an exceedance, EPA’s authority under the CD to require GE to conduct additional response
actions beyond those prescribed by the selected remedy is limited to the situation in which EPA
determines that the covenant reopener conditions are met. To the extent that the standard were
interpreted to allow EPA to require GE to conduct such additional response actions without
going through the covenant reopeners, it would be beyond EPA's authority for the same
reasons discussed for the Downstream Transport Standard in Section IV.G.

In addition to proposing the Biota Performance Standard, the Draft Permit includes Long-Term
Biota Benchmarks, consisting of reach-wide average PCB concentrations for fish fillets in

%% Although the parenthetical regarding reaches subject to MNR states that the standard is to be achieved “upon
completion of the closest upstream reach subject to active remediation,” we assume that it means to provide for
achievement of the standard in those areas within 15 years of completion of remediation activities in the closest
upstream reach.
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Massachusetts (0.064 mg/kg), fish fillets in Connecticut (0.00018 mg/kg), and duck breasts in all
areas along the river (0.075 mg/kg) (Draft Permit, p. 13). The Draft Permit states that GE “shall
evaluate progress toward achieving these benchmarks” (id.) through a long-term monitoring
program. There is no requirement — or provision that EPA may require — that GE implement any
additional response actions (other than continued monitoring) based on these benchmarks or on
a comparison of PCB concentrations in fish fillets or duck breasts to those benchmarks,
including a determination that monitoring is not demonstrating continued progress toward
achieving.those benchmarks. To avoid any future question on this score, the Region should
clarify that no such additional response actions will be required on the basis of these long-term
benchmarks.*®

% We also note that there is no justification for the Region’s establishment of the long-term benchmark of 0.00018
mg/kg for fish fillsts in Connecticut. That benchmark is not and cannot be an ARAR, since it was not promulgated
after notice-and-comment rulemaking. It is based on an assumed cancer risk of 1 x 107° for an adult and the
assumption that an adult eats a meal of Housatonic River fish 7 days per week every day of the year for 64 years.
This translates to a consumption rate of 227 grams of Housatonic fish per day. The assumption that pgople would
eat a meal of Housatonic fish every day of their lives for 64 years is patently unreasonable. This is true even for
subsistence anglers, although EPA found no evidence of such subsistence fishing populations in Connecticut (EPA's
HHRA [EPA, 20053], Vol. |, p. 8-28). In fact, in prior comments on the HHRA, CT DEP (now CT DEEP) argued that,
for subsistence anglers, based on a 1999 study, the HHRA should use consumption rates of 43.1 grams/day for lower
income populations and 59.2 grams/day for Southeast Asian populations; and EPA found even those rates
unsupported (see EPA’s Responsiveness Summary to Public Comments on New Information for HHRA [EPA,
2005¢], pp. 9-11). Further, this benchmark is an order of magnitude more stringent than EPA’s (and Connecticut's)
water quality criterion of 0.000084 pg/L, which is based on human consumption of fish and would equate to a fish
PCB concentration of approximately 0.002 mg/kg — and which the Region recognizes cannot be reliably measured
(see Section V.F.1 below). The fact that CT DEEP has developed this benchmark and requested the EPA Region to
include it in the Draft Permit is no justification for doing so in the absence of a determination by EPA that there is a
health basis for this benchmark. The Region has not determined, and has no basis for determining, that a far stricter
fish tissue benchmark is justified to protect health in Connecticut than in Massachusetts.
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B. MESA Conservation Plan/Net Benefit Requirement

The Region states that, where the remedy would impact a state-listed species, GE will be
required to submit and implement a Conservation and Mariagement Plan under MESA providing
a long-term Net Benefit to the conservation of state-listed species that would be taken (Draft
Permit, Attachment C, p. 9; Comp. Analysis, p. 20). Such a requirement is both overstated and
unauthorized.

While MESA prohibits a take of any state-listed species, the State’s regulations under MESA
allow the Director of the Massachusetts Division of Fisheries and Wildlife (MassDFW) within the
MassDFG to permit a take, at hisfther discretion, if three conditions are met: (a) the project
proponent has “adequately addressed alternatives to both temporary and permanent impacts” to
the species; (b) an “insignificant portion of the local population would be impacted”; and (c) the
project proponent “agrees to carry out a conservation and management plan that provides a
long-term Net Benefit to the conservation of the State-listed species” (321 CMR 10.23). Thus,
under these regulations, the requirement to submit a Conservation and Management Plan
providing for a Net Benefit to the species applies only when the take would impact an
insignificant portion of the local population; if the take would impact a significant portion, it is
prohibited altogether. The Region's ARARs table does not mention this. Its Comparative
Analysis asserts that the impacts on state-listed species can be limited to an insignificant portion
of the local populations (Comp. Analysis, p. 20), but it provides no support for that assertion. In
fact, its conclusion is contrary to the evidence that, for at least nine state-listed species, the
takes resulting from the proposed remedy would impact a significant portion of the local
populations, as discussed in Section IIl.C.1 above.

In any event, as discussed in the RCMS (section 5.4), the requirement that GE must take
actions that provide a Net Benefit to the conservation of affected species is unauthorized at this
Site and thus cannot constitute an ARAR for the proposed remedy. Section 10.23 provides that,
if the three above-listed conditions are met, the MassDFW Director may or may not permit a
take, thereby giving him complete discretion as to whether to do so. Thus, if those conditions
are met, the regulation does not provide any “standard, requirement, criteria, or limitation™ with
respect to whether the Director should allow a take — which would be required for a regulation to
constitute an ARAR - under the CERCLA definition (CERCLA § 121(d)(2)A)). In addition,
application of the Net Benefit requirement here, requiring GE to conduct unspecified
conservation and management measures in return for a take, would constitute an attempt to
recover compensation for a take, which is a form of NRD. As noted ahove, GE has already
provided compensation for NRD at this Site, and has a covenant from the federal and state
governments not to seek additional NRD (except in the case of dam failure, not relevant here).
Thus, any attempt to require additional conservation and management measures would
undermine those covenants and conflict with the CD.

C. Requirements to Pay for Future PCB Costs Related to River Dams/Structures
The Draft Permit includes, in Section 11.B.7.b (under the heading of “Institutional Controls and

Related Requirements”), certain requirements relating to dams and other structures in the
Housatonic River in both Massachusetts and Connecticut. Some of those requirements would
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mandate that GE pay PCB-related costs incurred by third parties. As shown below, those
requirements do not constitute institutional controls, go beyond EPA’s remedial authority, and
conflict with the Permit requirement to apply the specified remedy selection criteria.

1. Requirement to pay PCB costs for river projects

Section 11.B.7.b.(2) of the Draft Permit would require that, in the future, if anyone implements a
project along the river (including dam maintenance or removal, a flood management project,
road or bridge work or another infrastructure project, installation of a boat launch or dock, etc.)
that would require sampling, handling, or disposition of sediments with PCB concentrations
above 1 mg/kg, GE must pay all testing, handling, and disposal costs associated with PCBs
(unless GE can show that the PCBs are not atiributable to GE) (Draft Permit, p. 32). This
requirement exceeds EPA’s authority in issuing a cleanup remedy, as it is not based on
addressing any identified risk to human health or the environment and would usurp the role of
the courts.

It is clear under both CERCLA and RCRA that EPA’s authority to select and require remedial
actions or corrective measures pertains to prescribing such actions.as are necessary to protect
human health and the environment from identified risks due to releases. As noted above,
CERCLA defines "remedial action” as actions to address releases of hazardous substances so
“they do not migrate to cause substantial danger to present or future public health or welfare or
the environment" (CERCLA § 101(24); and it provides that remedial actions must attain a
degree of cleanup and release control that “assures protection of human health and the
environment” and must require “a level or standard of control” that achieves ARARs (unless
waived) (/id. § 121(d)}(1)). The RCRA corrective action provisions likewise provide for “corrective
action to be taken beyond the facility boundary where necessary to protect human heaith and
the environment” (RCRA § 3004(v)). The RCRA Permit recognizes this focus by specifying
General Standards of protection of human health and the environment, control of sources of
releases, and compliance with ARARs (unless waived), with balancing factors to be considered
in determining the alternative that is best suited to meet the General Standards.

The Region’s proposed requirement for GE to pay PCB-related costs incurred by others in
conducting river projects is not directed to protecting human health or the environment from
asserted risks due to PCB releases, and has nothing to do with the Permit's other remedy
selection criteria. Any potential risks from handling and disposing of PCB-containing sediments
during such a construction project would be addressed through the array of regulatory
requirements and approvals that wouid apply to such projects {e.g., approval by FERC or the
state dam authority for dam projects, a permit under § 404 of the Clean Water Act, water quality
certification from the state, review under the state wetlands protection regulations, etc.), which
the owner or project proponent would have to meet. The proposed requirement to pay costs
does not address such risks; instead, it is a liability-shifting provision that unilaterally declares
GE responsible for the economic losses of the owner or project proponent and then directs GE
to provide compensation to that party without limitation. That is not EPA’s role under CERCLA
or RCRA and is not an appropriate part of a remedial action or corrective measures under those
statutes. '
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Moreover, contrary to the heading in the Draft Permit, this proposed requirement does not
constitute an institutional control. EPA defines institutional controls as administrative or legal
instruments that “help to minimize the potential for exposure to contamination and/or protect the
integrity of a response action” by “limiting land and/or resource use or by providing information
that helps to modify or guide human behavior at a site.” Institutional Controls: A Guide to
Planning, Implementing, Maintaining, and Enforcing Institutional Controls at Contaminated Sites
(EPA, 2012c), p. 2. The requirement to compensate third parties for their costs does not meet
any part of this definition.

If a third party incurs costs associated with PCBs in undertaking a project in the river, that party
might seek recovery from GE (or others), and there are ample mechanisms available for
resolving such claims. However, that is a matter for the parties to resolve or, if necessary, for
the courts to decide. It is not within EPA’s authority to make a unilateral administrative
determination, by inserting a requirement into a cleanup remedy, that GE is liable to the third
party and responsible for 100% of that party’s PCB-related costs. That would dictate the
outcome of the third party’s claim, strip GE of potential defenses (e.g., statute of limitations,
inconsistency with the NCP or Massachusetts Contingency Plan) by administrative fiat, and
ultimately usurp the courts’ role.

In addition, even if it were otherwise authorized, this proposed requirement would conflict with
the requirement that EPA must apply the specified remedy selection criteria in selecting a
remedy. Since this requirement would apply only in the event of a future contingency (i.e., the
incurrence of PCB costs by a third party undertaking a river project), it would constitute a
‘contingency remedy” under EPA guidance. In such cases, as discussed in Section IV.F above
and recognized in EPA guidance, the contingency remedy should be evaluated under the
remedy selection criteria, and if that is not done at the time of remedy selection, it would need to
be done later to invoke the contingency. Here, the Region has not evaluated its proposed
requirement for GE to pay others’ PCB costs under the remedy selection criteria and has not
provided for any such evaluation in the future before the requirement would apply. As such, the
proposed requirement would constitute an impermissible end run around the requirement to
consider these criteria in selecting a remedy.®’

For these reasons, Section 11.B.7.b.(2) of the Draft Permit should be deleted from the final
Permit.

2. Requirement to pay PCB costs resulting from dam failure or unpermitted release

Section [1.B.7.b.(3) of the Draft Permit would require that, in the event of any dam failure or
unpermitted release with respect to a dam on the river in Massachusetts or Connecticut; GE
must “pay for the costs associated with PCBs” (Draft Permit, p. 32). As it relates to non-GE-
owned dams, this requirement is unauthorized for similar reasons to those discussed in the prior
subsection. GE is not responsible to prevent failure of any of those dams or unpermitted

® In fact, as discussed above, any such evaluation would demonstrate clearly that this proposed requirement would
not meet those criteria since that payment requirement is not based on protecting human health or the environment -
and would not control sources of releases, and ARARs are not pertinent to such a requirement,
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releases over those dams, nor is it responsible to pay for any costs resulting from such failure or
unpermitted release. The dam owners are liable for such events. The proposed requirement
that GE must pay the PCB-related costs resulting from such events does not address the
impacts of those events and is not directed at protecting human health or the environment; it
just relates to which party must pay the necessary costs of response. While the dam owners
who are liable for such an event may have a claim against GE for any incremental costs they
incur that are attributable to PCBs, that is a matter for the parties to resolve or, if necessary, for
the courts to decide. The EPA Region cannot iawfully attempt to dictate the outcome of such a
claim by including in its remedy a requirement that GE must pay these costs.

In addition, like the requirement discussed in the prior section, this requirement would constitute
a contingency remedy that was selected without evaluating it under the Permit's remedy
selection criteria or providing for such an evaluation before it would apply. It is thus unjustified
for that reason as well. '

Furthermore, the requirement to “pay for the costs associated with PCBs” could include a
requirement to pay damages to the natural resource trustees for any asserted NRD resulting
from the dam failure or unpermiited release. With respect to any dams other than the GE-
owned Woods Pond and Rising Pond Dams, such a requirement would be flatly contrary to the
federal and state governments’ covenants in the CD that those governments will not seek to
recover any additional NRD except in the case of a failure of Woods Pond or Rising Pond Dam
(CD 11y 161, 166, 170, 1786).

For these reasons, Section I1.B.7.b.(3) of the Draft Permit should also be deleted.

D. Requirements for EREs, Conditional Solutions, and Future Cleanup at
Floodplain Properties :

The Draft Permit includes, in Section 11.B.7.c, a set of proposed requirements, which it also
terms “institutional controls,” that address future use of floodplain properties (Draft Permit, pp.
33-35, Tables 3-5). To be consistent with the CD, applicable legal principles, and EPA
guidance, several changes are needed in these provisions.

Trigger level. All of these proposed requirements apply to floodplain properties with PCB
concentrations exceeding the current Massachusetts Contingency Plan (MCP) Method 1 S-1
soil standard for PCBs and the current Connecticut Remediation Standard Regulations (RSR)
residential direct exposure criterion for PCBs — both of which are 1 mg/kg. That trigger,
however, should be changed to 2 mg/kg to be consistent with the CD Performance Standard for
residential properties at this Site, including the Actual/Potential (A/P) Lawns of the Downstream
Floodplain Residential Properties (see CD ] 28). The CD contains a specific risk analysis by
EPA demonstrating that a cleanup level of 2 mg/kg is protective for current and future residential
use at this Site (CD Appendix D, Attachment B); and it also includes a specific determination by
EPA, MassDEP, and CT DEEP that Removal Actions that achieve that standard “are protective
“of human health and the environment” at residential properties (CD {j 8.b(i}). Further, in its April
3, 2006 approval letter for GE’s revised IMPG Proposal, the EPA Region made clear that 2
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In addition to the provision discussed above, subsection c.(3) of the Draft Permit would require
that, for owners of these non-residential properties who elect to remove soil from their property
for a legally permissible use, GE must pay the incremental costs associated with and
attributable to the presence of PCBs (unless GE can show that they are not attributable to GE).
That requirement goes beyond EPA’s authority for the same reasons discussed in Section
V.C.1 above relating to the requirement to pay future costs for sediment-related projects along
the river — i.e., it is not based on addressing risks but simply provides for compensation to the
owner for economic loss, it does not constitute an institutional control, it impermissibly attempts
to dictate the outcome of the owner's potential claim against GE, and it constitutes a
contingency remedy without evaluation of the remedy selection criteria.

4. Conditional Solutions for residential properties

Subsection c.(4) provides that for floodplain portions of residential properties downstream of the
Confluence that are not part of the A/P Lawns, GE must implement a Conditional Solution that
would cbligate it to perform additional response actions to meet the cleanup standards in Tables
4 and & if the use should change to residential or agricultural. This provision should be changed
in several respects.

First, this requirement would apply to all portions of residential properties other than A/P Lawns,
even the absence of any reasonable potential for future changes in use of those portions (e.g.,
due to the topography, wet nature, or location of the area). This would include numerous
residential properties for which EPA’'s own HHRA concluded that there is no reasonable
potential for changes in use. Table 18 provides several examples of residential properties in the
floodplain that are not part of the A/P Lawns of the Downstream Floodplain Residential
Properties and for which the HHRA concluded that there is no reasonable potential for a change
to a different use. To be consistent with that conclusion as well as the EPA guidance discussed
above, this provision should be limited to non-A/P Lawn portions of residential properties for
which a change to residential or agricultural use is "reasonably anticipated.”

Moreover, this Conditional Solution requirement must be limited by the same conditions
described in Section V.D.3. Specifically, the trigger for requiring additional response actions
should be the same as specified in CD { 34.d, the cleanup standards applicable to future
response actions must be limited to those to which the parties already agreed in CD  34.d for
application under Conditional Solutions (rather than establishing the entirely new standards in
Tables 4 and 5), and the Region needs to estimate the potential implications of this requirement
and evaluate it under the Permit criteria,

In addition, as in subsection ¢.(3), subsection c.(4) would require that, for the non-A/P Lawn
portions of residential properties, if the owner elects to remove soil from the property for a
legally permissible use, GE must pay the incremental costs associated with and attributable to
the presence of PCBs (unless GE can show that they are not attributable to GE). For the same
reasons discussed in Section V.C.1 and summarized in Section V.D.3 above, this requirement
to pay the owner's future costs exceeds EPA’s authority.
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5. Requirement to pay future PCB costs at other non-residential properties

Subsection c.(5) requires that, for non-residential properties where there is not a reasonable
potential for a change in future use, if the owner elects to remove soil from the property for a
legally permissible use, GE must pay the incremental costs associated with and attributable to
the presence of PCBs (unless GE can show that they are not attributable to GE). Again, for the
same reasons discussed in Section V.C.1 and summarized in Section V.D.3 above, this
requirement exceeds EPA’s authority.

6. Five-year review requirement

Subsection c.(6) provides that GE must conduct inspections every five years to determine
whether property owners have changed the use of a property “such that a re-evaluation of
protectiveness is required,” and if so, inform EPA; and EPA will determine if additional response
actions are necessary. This provision states further that, if EPA or the State notifies GE of such
conditions at any time and EPA determines that that additional response actions are required,
GE must conduct such response actions.

This requirement is too broad and undermines the covenants that the United States granted to
GE in the CD. It is EPA’s obligation under CERCLA and the CD to conduct five-year reviews to
assess whether any changes in land use have affected the protectiveness of the remedy (see
CERCLA § 121(c); CD 1 43.c).** While EPA can select additional response actions as part of
these reviews {(or at any other time that it determines that an existing response action is not
protective), EPA does not have authority as part of the present remedy to require GE to conduct
any additional response actions that EPA determines are necessary. Under the CD, if EPA
determines that there has been a change in land use and that that change has affected the
protectiveness of the remedy, EPA could select further response actions (CD 9] 44). However,
in such a case, if the property is not covered by a Conditional Solution, the covenants in the CD
preclude EPA from requiring GE to conduct such further response actions unless it finds that the
change constitutes new information or conditions that render the selected remedy not protective
of health or the environment (CD 1§ 46, 161-163). The remedy itself may not include a
requirement that GE must necessarily carry out such further response actions in the absence of
an EPA determination of non-protectiveness. Such a requirement would undermine and
eviscerate the CD covenants.

7. Cleanup standards for future uses

Subsection c.(7) provides that, in the event of any future change in use of a floodplain property,
GE must determine the appropriate exposure scenario, determine the exposure point
concentration (EPC) for the exposure area, compare that EPC to the applicable cleanup
standard from Table 4 (for agricultural use) or Table 5 (for other uses), and if the EPC exceeds
that standard, conduct the necessary sampling and response actions to achieve that standard.

% See also EPA's Comprehensive Five-Year Review Guidance (EPA, 2001a), pp. 4-5 & 4-7, and its 2010 future use
guidance (EPA, 2010}, p. 9.
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Table 11
Summary of Impacts on Habitat Types Under SED 9/FP 4 MOD'

Habitat AI‘: ;g; ;f _ Impacted Area (a.cres)

Remediation Access/Staging Total
Agquatic Riverine Habitat 126 126 - 126
Riverbank (linear miles) 142 3.5+° - 3.5+
Impoundment Habitat 139 116 - 116
Backwater 86 50 - 50
Floodplain Wetland Forest 485 30 6.1 36
\sﬂ;gtl::n?;;d Shallow Emergent 364 7.9 5.7 14
Deep Marshes 48 0.1 0.1 0.2
Vernal Pools Acres 27 27
(number of pools)® - 34 (43) - (43)
Disturbed Upland Habitats . 78 3.9 52 9.1
Upland Forested Habitats 86 1.0 1.7 27
Sub-total® 1,446 362 19 381
Unmapped Habitats® 2.8 55 58
Total 365 74 439
Notes:

1. This table summarizes the impacts of remediation activities (includirig application of activated carbon) and
construction of access roads and staging areas on various habitat types.

2. Riverbank habitat and impacts are presented in linear miles rather than acres. Total riverbank habitat (14 miles)
includes Reaches 5A and 5B; riverbank impacts for SED $/FP 4 MOD reflect EPA's estimate for Reach 5A only
(assuming no remediation in Reach 5B).

3. Number of vernal pools impacted and associated acreage reflect upper-bound estimate invoiving the remediation
of all identified vernal pools in the PSA with average PCB concentrations greater than 3.3 mg/kg and located outside
of Core Area 1. If fewer pools are subject to remediation, the impacted acreage would decrease accordingly.

4. Sub-lotals include in-river habitat impacts for Reaches 5-8;‘however. floodplain impacts are [imited to the PSA
{Reaches 5/6) within the boundaries of the Woodlot (2002) natural community mapping.

5. Unmapped habitats include impacts outside of Woodlot (2002) natural community mapping coverage.



Table 12
Summary of Impacts on State-Listed Species Under Proposed Remedy (SED 9/FP 4 MOD)’

Speciesb\;ri;}:olz':)osg'gr ::rlr)]i;(ajtyg\ffected Would a Take Occur?® Imgit:ig: g;gl-rg‘f:iaaclant
Population?
American bittern Yes Yes
Bald eagle Yes Unlikely
Bristly buttercup Yes No
Brook snaketail Yes Yes
Bur cak Yes No
Common moorhen Yes Yes
Creeper” _ Yes No
Crocked-stem aster Yes No
Foxtail sedge _ Yes Possibly
Gray's sedge Yes No
Hairy wild rye Yes No
Intermediate spike-sedge Yes Yes
Jefferson salamander Yes ’ Unlikely
Longnose sucker* Yes No
Mustard white Yes Unlikely
Narrow-leaved spring beauty Yes Unlikely
Ostrich femn borer moth Yes No
Rapids clubtail Yes Possibly
Riffle snaketail Yes Yes
Skillet clubtail* . Yes No
Spine-crowned clubtait Yes " Yes
Stygian shadowdragon* Yes No
Wapato Yes Yes
Water shrew Yes Yes
Wood turtle - Yes Yes

This table is based on the more detalled assessment in Attachment E to these comments.

2. Thistable does not include four species that were de-listed in February of 2012 (triangle floater, armow clubtail,
zebra clubtall, and black maple).

3. All of the Take and Significance assessments apply to impacts in Reaches 5/6, except for the four species
marked with asterisks, which occur only in Reaches 7/8 and thus have been evaluated for those Reaches. In
addition, the wood turtle has a second local population in Reaches 7/8 that would experience a take, but that
take would not impact a significant portion of the local population.
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Executive Summary

EPA’s proposed remedy for the Housatonic Rest of River, SED 9/FP 4 MOD, would
involve the removal of close to one million cubic yards of sediment and soil, directly
impacting over 400 acres of the Rest of River ecosystem, including approximately 370
acres of the stretch between the confluence of the East and West Branches of the River
and Woods Pond Dam, known as the Primary Study Area (PSA). EPA concludes that this
disruption will cause only short-term impacts because restoration will reliably reestablish
the current ecosystem. In our paper entitled “A Scientific Response to EPA’s Conclusion
that Restoration of the Housatonic Rest of River Will Be Fully Effective and Reliable,” we
explain why this conclusion is not supported by the scientific literature. In this document,
we describe the likely short-term and long-term impacts of SED 9/FP 4 MOD on each of
the five key habitat types in the unique and diverse ecosystem of the PSA -- river and river
banks, floodplains, impoundments, backwaters, and vernal pools. First, we address three
overarching and unavoidable negative impacts of EPA’s proposed remedy:
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The integrity of the overall river-floodplain ecosystem of the PSA will be compromised
for two key reasons. First, remediation activities, including the construction of the access
roads and staging areas necessary to support those activities, will cause extensive
fragmentation of what is currently a fairly broad, nearly continuous ribbon of native
vegetation, thus severing a forested “wildlife corridor” that extends along the Housatonic
River, and also across the Housatonic River valley, between the intact forested hills that
lie east and west. Second, there will be substantial “edge effects” that extend beyond the
footprint of remediation, including sediment deposition, changes in microclimate, noise,
and the invasion of exotic plants and animals. These effects will greatly increase the area
negatively impacted by the remediation activities to the point that most of the PSA
ecosystem will be degraded. These edge effects (other than noise) will continue long after
SED 9/FP 4 MOD activities are completed.

Because of the profound soil disturbance that is unavoidable with SED 9/ FP 4 MOD,
controlling the onslaught of invasive exotic plant species and restoring the current suite of
native plant species in the PSA will be essentially impossible.

Two temporal aspects of SED 9/ FP 4 MOD are of significant concern. First, given the
numerous animal and plant species that would be affected by SED 9/FP 4 MOD, each with
its individual life cycle and growing season, there is no season in which construction work
would not have a significant direct adverse impact on some species and the habitats to
which they and other species would return in return in a different season. Second, the
proposed duration of remediation in Reaches 5A through 5C — just 8 years — is far too
short to allow any recovery of one area before an adjacent area is disrupted. In particular,
within just 8 years, Iarge silver maples will be replaced with saplings that will take at least
50 years to reach tree height, and probably well over 100 years for the development of
full-size crowns and boles necessary to provide the full range of habitat values currently
provided for wildlife.

Where river channels are targeted for remediation, aquatic macroinvertebrates and fish
will be eliminated during the period of remediation. Impacts on the hyporheic zone
(surface and groundwater interactions in the river substrate) will likely disrupt discharges
of groundwater into the river in a way that cannot be repaired. Fish breeding sites will be
eliminated. The time within which new breeding sites will be established, and for what
species, is uncertain. Populations of stream and wetland insects and crustaceans, mussels,
dragonflies and damselflies, and aquatic vascular plants, will be at least severely depleted
for years to come, and perhaps eliminated for the foreseeable future. With important prey
species like these depleted, the numbers of predators (e.g., pickerel, otter, kingfisher) —
which are present now — will also decline precipitously. Regardless of the bank
stabilization techniques selected (including bioengineering techniques), implementation of
bank remediation and stabilization activities in Reaches 5A and 5B would permanently
change the character of the riverbanks with major negative impacts on the river channel
and current riverbank habitat in these subreaches.

Floodplains would be severely impacted by SED 9/FP 4 MOD, especially through the loss
of mature floodplain forest. The infeasibility of locating a comparable source of soil to
mimic current conditions in the floodplain make the re-establishment of the affected
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forested floodplain communities very unlikely. In general, restoration of shrub and shallow
emergent wetland communities is expected to be more straightforward than restoring
forested floodplain communities. However, at the scale of SED 9/FP 4 MOD there are
numerous constraints that could adversely affect the recovery of even those wetland
communities.

The restoration of impoundments and backwaters is more likely than that of all of the
other habitats in the PSA ecosystem because excavation and capping procedures are more
predictable. However the potential for colonization of invasive exotics is high (as
evidenced by the current onslaught of these species in Woods Pond). Whether and how
soon the current vegetation, invertebrate, and fish communities of the impoundments will
recolonize them are uncertain.

Up to 43 of the 66 vernal pools in the PSA would be excavated with direct long-term
impacts, including long-lasting changes in the hydrology of the vernal pools (which is
extremely difficult to reproduce), in soil conditions in the pools (due to the inability of
replacement soils to match the characteristics of the existing vernal pool soils), and in the
vegetative characteristics of the pools (due to the loss of the complex and mature vegetative
composition of the adjacent forest). There is also a high probability that invasive or other
undesirable plant species and animal predators (such as green frogs, bullfrogs, and
invertebrates) would invade pools where they did not previously exist. These alterations
would, in all likelihood, result in the loss of obligate vernal pool species from most of these
pools. The re-creation of the pre-remediation conditions in these vernal pools and their
associated forested habitat is essentially impossible.

In conclusion, any remediation in the PSA should be weighed against the enduring loss of
habitats and their associated animal and plant populations in the PSA. Where remediation
activities occur, these animal and plant communities will be diminished for at least many
years, in many instances 50 to 100 years or more, and in some instances even longer
because there will be insufficient refugia for the native species that one would hope to
return to the PSA after the remediation is completed. This will cause severe ecological
consequences. Furthermore, the ecosystem integrity of the river and its associated
floodplains will be seriously compromised by the fragmentation intrinsic to the proposed
remediation activities, especially because their ecological impact will extend well beyond
the footprint of remediation.

1.0 Introduction

SED 9/FP 4 MOD would involve the removal of close to one million cubic yards of
sediment and soil, directly impacting approximately 370 acres of the PSA ecosystem. The
impacts of disruption of this magnitude were specifically identified in the Revised
Corrective Measures Study (hereafter referred to as “Revised CMS”) on which we
collaborated between 2008 and 2010. The Revised CMS also evaluated the extent to which
these negative impacts could be mitigated and the inevitable long-term adverse impacts of
work despite such mitigation. In the face of these detailed site-specific evaluations, EPA’s
Comparative Analysis for the Rest of River (May 2014) (hereafter, “Comparative
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Analysis”) concludes that any negative impacts of SED 9/FP 4 MOD, or any remedial
alternative evaluated in the Revised CMS, can be quickly and effectively reversed. That
conclusion ignores the Revised CMS, additional site-specific evaluations done by the
Commonwealth of Massachusetts, and the “significant body of knowledge with respect to
ecosystem restoration” to which EPA refers and which we discuss in detail in “A Scientific
Response to EPA’s Conclusion that Restoration of the Housatonic Rest of River Will Be
Fully Effective and Reliable” (hereafter, “Restoration Response™).

In fact, as discussed in Section 6.3.5.2 of the Revised CMS, there is no precedent for a
remedial project of the ecological scope and spatial scale of SED 9/FP 4 MOD in an
ecosystem like the PSA, a long and sinuous riparian corridor of diverse and ecologically
sensitive habitats harboring numerous state-listed rare, threatened, endangered, and special
concern species. SED 9/FP 4 MOD would involve substantial disturbances of that diverse
and ecologically sensitive ecosystem.

Contrary to EPA’s suggestion that “restoration is expected to be fully effective and reliable
in returning these habitats, including vernal pool habitat to their pre-remediation state”
(Comparative Analysis, page 26), there are significant constraints on the ability to re-
establish the pre-remediation conditions and functions of the affected habitats. Any
restoration attempted after a project of the nature and scope of SED 9/FP 4 MOD would
not be fully effective or reliable in returning these habitats to their pre-remediation
ecological condition, The best one could hope for is that these efforts would be partly
effective at returning some types of habitat to a semblance of their pre-remediation state
after an extended period. Larger combinations of sediment and soil removal like SED 9/FP
4 MOD would have a much greater negative impact on the PSA ecosystem than other
combinations like SED 10/FP 9, the ecologically sensitive approach, or the alternative
proposed by the Commonwealth of Massachusetts.

Most of this document is devoted to a habitat by habitat response to EPA’s conclusions
about SED 9/FP 4 MOD in the Comparative Analysis, but we begin by addressing three
overarching issues that are pertinent to the overall PSA ecosystem.

1.1 Integrity of the Entire System

EPA’s Comparative Analysis states: “To fully restore the functions and values of a river
and floodplain, the basis of a river restoration must embrace a whole systems approach.
The goal of this whole systems approach is a fully functioning ecosystem that maintains
the connection between the river and its unique, diverse and vital floodplain features.”
(Page 6 of Attachment 12 of the Comparative Analysis)

We could not agree more with the core concept embodied in this statement, the importance
of thinking about the integrity of the whole ecosystem. However, SED 9/ FP 4 MOD
ignores this critically important concept, and therefore will fragment the PSA as a whole
ecosystem. The negative effects of ecosystem fragmentation are well documented, and the
patterns of landscape-scale fragmentation are quite evident if you examine aerial
photographs of the Housatonic Valley. Briefly, the surrounding hills are reasonably intact
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but most of the lowlands are in an advanced state of fragmentation. A key, critical
exception exists along the PSA, a fairly broad ribbon of native vegetation through the
lowlands, extending downstream from the confluence of the East and West Branches in
Pittsfield . It has been narrowly dissected by roads in a few places but remains remarkably
intact. However, this would not be the case after the remediation proposed by EPA. There
will be extensive perforation of the vegetation in Reaches 5A and 5B (i.e., numerous
patches cleared of what is currently unbroken vegetation), and in some places SED 9/FP 4
MOD will sever the linear forested riparian corridor of the PSA, such as in and near
Exposure Areas (EAs) 2-6, 16-18, 20-24, and 32-34 (Fig. 1). Indeed, in three of these
places (all but EA 16-18), the proposed remediation reaches laterally across almost the
whole PSA. The estimated total of 45 acres of floodplain that would be disrupted by SED
9/FP 4 MOD (see page 34 of the Comparative Analysis) may seem modest, but the
locations of these areas are critically important given the narrowness of the riparian
corridor in those areas. More importantly, EPA’s estimates do not include the extensive
area of access roads and staging areas, and related clearing that will be required in
connection with the excavation of soil in these areas.

Fig. 1. Areas where SED 9/FP 4 MOD would adversely impact the ecological
connectivity of the PSA.
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Furthermore, “edge effects” will cause significant negative impacts in areas extending
beyond the footprint of the actual remediation work. These impacts will include potential
increases in erosion and sedimentation, the spread of invasive exotic plant and animal
species, changes in microclimate, and noise from construction and traffic that can disturb
sensitive bird and mammal species. Exactly how far those edge effects reach could vary
considerably. Some effects such as microclimate changes are usually measured in tens of
meters but movement of invasive plants and animals may reach hundreds of meters
(Laurance et al. 2002). If we look at the full impact of SED 9/FP 4 MOD, using 100
meters as a reasonable estimate of the lateral extent of edge effects, it is apparent that
almost the entire PSA is likely to be affected (Fig. 2). These estimates likely understate
the negative impacts of SED 9/FP 4 MOD because they do not include the substantial
edge effects related to more than 3.5 miles of bank stabilization. Because banks are linear,
they are particularly extensive sources of edge effects. Furthermore, despite EPA’s stated
goal of protecting what it has designated as Core Area 1 habitat (owing to its importance
as habitat for immobile state-listed species), it is proposing the devegetation and
excavation of areas within 100 meters around those areas. As depicted in Figure 3, the
100-meter wide area around Core Area 1 habitat should also be protected as a buffer
because of the edge-effect phenomenon. Finally, it is noteworthy that all of these edge
effects except for noise generated by remediation activities will persist long after the
remediation work is complete, indefinitely in the case of invasive species that become
established.

In short, the ecosystem integrity of the river and its associated floodplains will be
seriously compromised by the fragmentation intrinsic to SED 9/FP 4 MOD, especially
because the negative ecological impacts will extend well beyond the footprint of
remediation.
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Fig. 2. The cross-hatched area represents the extent of a 100-m wide edge effect zone
around the areas in which EPA proposes remediation (and related access roads and staging
areas) in Reaches 5A and 5B.
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Fig. 3. The red-hatched area represents the area that falls within 100 m of a Core Area 1
and should be protected as a buffer zone because of edge effects.
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1.2 Native Flora vs. Invasive Exotics

There is a world of difference between making a site green and restoring some semblance
of the native flora, the suite of plant species indigenous to a particular environment, as is
discussed in Section 2.6.6 of the Restoration Response document.

The low success rate for reintroducing native plants increases the risk that the PSA will be
overrun by invasive exotic plant species. Invasive exotic plants are already present in the
PSA, with 18 problematic species identified, and SED 9/FP 4 MOD will most likely
increase the extent of their coverage. Invasive exotics will outcompete the native species
currently present in the PSA because of the extensive areas of exposed soil (both backfill
and new sediments), less competition from natives removed during remediation, and more
sunlight following forest canopy removal (a factor relevant to both aquatic and terrestrial
species). Furthermore, roads, staging areas, and the movement of vehicles and soil will all
increase invasions of propagules of invasive exotics. EPA implies that controlling
invasive exotics is straightforward, but this is not the case. One analysis (Kettenring and
Adams 2011) examined 335 research papers covering control of 110 invasive exotic plant
species and reported: “Regardless of control method, our meta-analysis revealed that few
studies produced gains in native plant cover, density or biomass.” They also warned
about the negative ecosystem impacts of invasive control: “Herbicide was the most
commonly implemented and, according to our meta-analysis, the most effective control
method for reducing invasives. However, native species response to herbicide was highly
variable, probably because this broad-scale approach can hinder native species
establishment through seed limitation.” In fact, there can be unintended consequences of
using particular techniques to control invasive exotics (see Skurski et al. 2013).

In summary, devegetating an ecosystem makes it practically impossible to restore even a
reasonable semblance of the previous flora because both reintroducing native species and
controlling invasive exotic species are extremely difficult tasks.

1.3 Temporal Issues: Seasons and Duration

1.3.1 Work seasons: As is discussed in Section 5.2.3 of the Revised CMS, given the
numerous animal and plant species that would be affected by SED 9/FP 4 MOD, with their
individual life cycles and growing seasons, there is no way that the remedial construction
work could be timed to prevent direct adverse impacts to all species. For example,
sediment removal and/or capping could be scheduled to avoid working in the river during
the breeding or emergence season for one generation of animals, such as dragonflies,
mayflies, and possibly spawning fish (typically late spring and summer), but this approach
would not avoid all adverse effects because the impacts would last well beyond the
immediate construction season, affecting breeding and emergence in subsequent seasons.
Similarly, for animals with high site fidelity, such as the American bittern, even if
remediation work occurred only during periods when they are not present, only direct
mortality would be avoided. The habitats would be negatively impacted for multiple years.
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In most cases, loss of habitat equates to loss of populations, with subsequent negative
impacts to food webs within the ecosystem.

With specific reference to plant species, there is no time of year that would avoid adverse
impacts, since even winter removal activities would affect either the plants themselves (at
least their underground roots and rhizomes) or their seed banks or both. Similarly, winter
work would adversely affect the species that often spend the winter on the river bottom,
such as the wood turtle or larvae of dragonflies. In short, there would be no time of the
year in which remedial construction activities would not cause adverse impacts to many
plant and animal species. Although a few temporal strategies could reduce the harm to
some degree, the adverse impacts of SED 9/FP 4 MOD would still be significant.

1.3.2 Duration: Some remedial activities would have adverse effects that last many years,
not just multiple seasons. For example, contrary to EPA’s unsubstantiated suggestion,
riverbank stabilization would result in the complete elimination of mature overhanging
trees from the stabilized banks to prevent the destabilizing effect of large trees.
Furthermore, the remediation proposed in Reaches 5A, 5B, 5C, and their associated
backwaters is scheduled to be completed in just 8 years (Fig. 4). This means that extensive
areas will be simultaneously denuded of their natural vegetation. This is of particular
concern where the dominant vegetation is large silver maples. These trees are currently tall
enough to support canopy-dwelling birds, have crowns wide enough to shade the river and
backwaters, and have trunks old enough to provide dens for cavity-dwelling mammals and
birds and to become large woody debris in the river. However, if SED 9/FP 4 MOD is
implemented, these mature forests will, within just 8 years, be replaced with saplings that
will take at least 50 years to reach tree height, and probably well over 100 years to develop
full-size crowns and boles. Furthermore, where banks are stabilized, large trees will be
removed and prevented from returning for the foreseeable future (see Section 2.2.2 below),
which will affect the distance between the forest and the river in those areas for as long as
the stabilized banks are maintained. EPA suggests that an Adaptive Management
framework will be employed in the implementation of SED 9/FP 4 MOD but overlooks the
fact that such a framework would require much more time than EPA proposes, especially
when dealing with slow ecological processes like the growth and succession of vegetation.

Fig. 4. EPA’s estimated timeline for cleanup activities (Fig. 5 from EPA’s Statement of
Basis).
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2.0 River and Riverbanks

2.1 Context: River Channel and Riverbanks

SED 9/FP 4 MOD would directly impact 126 acres of aquatic riverine habitat and at least
3.5 miles of riverbank (in Reach SA alone). This extensive disturbance to the PSA with its
current high level of biodiversity and productivity will severely degrade this highly
functioning ecosystem, resulting in the loss of valued riverine habitats and decreased plant
and animal species diversity.

The riverbanks in Reaches 5A, 5B, and 5C are an integral part of the overall riverine
ecosystem and provide a variety of habitat functions for a range of wildlife species.
Exposed vertical banks and undercut banks are most prevalent in Reach 5A, less so in
Reach 5B. These steep, primarily forested banks provide similar wildlife functions in both
reaches. Mature overhanging trees are present in portions of these reaches, particularly in
the upstream portions, where they offer shaded microhabitats within the river and foraging
and perching sites for piscivorous and insectivorous birds. In the downstream portions of
Reach 5B and in Reach 5C, where the banks are well vegetated with a shrub-dominated
mix with some trees and herbaceous growth, the banks provide foraging habitat for a
variety of amphibians, reptiles, birds, and mammals. The fate of the river channel and
riverbanks are closely linked because they are structurally and functionally dependent upon
each other. Impacts on both components will be considered together in this section.

2.2 Impact of Remediation on River Channel and Riverbanks

2.2.1 Impacts to the river channel. The dredging and/or capping of substrates and
sediments in the river channel would cause a change in surface substrate type from present
conditions (sand, sand and gravel, or silt) to an undetermined mix of textures, including
armor stone. Because adjacent riverbanks will be disturbed simultaneously, the
characteristics and stability of the river channel and associated riverbanks will be highly
altered for extensive reaches of the PSA. When attempting to remove and replace the
substrate of the entire river bottom for remediated reaches, the adjacent riverbanks will
necessarily be affected, likely becoming unstable during construction, causing slumping
and erosion of sediment into the river. If, as EPA proposes, riverbanks are remediated to
remove contaminated sediments, and then structurally stabilized to reduce erosion and
disallow meandering of the river, their ecological characteristics will be severely altered.
In most reaches, the outcome will be lower slopes, use of stabilizing construction
techniques at the base of the riverbank, such as riprap, and planting of herbaceous plants
and shrubs. The resultant ecological character of the riverbanks will be quite different from
the types of banks found in the current riverine system, to the detriment of plant and animal
species that require them for habitat. For example, wood turtle, muskrat, beaver, river
otter, belted kingfisher, bank swallows, and many dragonflies and damselflies will be
negatively affected. Mature trees will be purposefully excluded, resulting in reduced
shade, increased water temperature, and loss of woody habitat for cavity-nesting birds,
cavity-denning mammals, and birds that hunt from perches, such as kingfishers and

11
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flycatchers. The dynamic movement of the river channel within the floodplain will be
significantly curtailed causing unknown outcomes as the hydraulics of the river try to reach
equilibrium.

The sediment removal and/or capping would remove or bury the existing aquatic
vegetation and benthic invertebrates, and displace the fish. The substrate will be dependent
on deposition from upstream to begin its recovery, but the timeframe for that process is
uncertain. While some recolonization would occur, primarily by drift from upstream
reaches of the river, it would be slow, taking years to decades. Of concern is that much of
the Housatonic River upstream of the PSA is quite urbanized, meaning less diverse source
populations will be available for recolonization downstream. It is likely that common and
invasive species would arrive first, particularly those tolerant of changes in substrate
materials. Less tolerant sensitive and rare species may never recolonize reaches where
removal of the original substrate or riverbanks is extensive over long sections. SED 9/FP 4
MOD would destroy 126 acres of aquatic riverine habitat. Thus, aquatic communities are
unlikely to match the pre-remediation communities in terms of composition, species
richness, and relative abundance of species (e.g., Tullos et al. 2009, Sundermann et al.
2011).

Removal and replacement of substrate will adversely affect groundwater processes that are
critical to both vertebrates and invertebrates. In particular, groundwater provides a base
flow to a river during times of reduced surface flows. Groundwater flows also create a
hyporheic zone in the riverbed where invertebrate and fish larvae can flourish. Disturbance
of these discharge pathways by dredging, capping, and bank remediation will adversely
affect groundwater-dependent habitats and flow patterns, and also destabilize the base of
riverbanks, resulting in bank slumping and further erosion (e.g., Hester and Gooseff 2010).
For small sections of riffles, there is evidence that if substrate is properly constructed, a
functioning hyporheic zone can be restored (Kasahara and Hill 2006), but the restoration of
this zone at a scale of miles of riverbed is highly uncertain. Under SEP 9/FP 4 MOD,
much of Reach 5A will be directly destroyed by direct remediation of riverbed and
riverbanks. Those reaches not remediated will be isolated from intact riverine habitats
and/or become highly disturbed due to construction activities above and below their
location. Where bank remediation is conducted in sections of Reach 5B, those sections
will suffer similar fates. Figures 1 and 2 show the extensive fragmentation generated by
the road and staging area system required to access the areas that would be remediated.

In areas in which bank stabilization will purportedly be avoided, riverbanks composed of
silts and sands are likely to become unstable when the river channel is excavated and bank-
stabilizing vegetation is removed. This will have a long-term (many decades, possibly
centuries) effect on large trees along the destabilized riverbanks that provide significant
shade and woody debris to the aquatic ecosystem. To be more specific, woody debris
provides cover and substrate that is important to many aquatic and semi-aquatic species,
and shading limits water temperature increases. In the absence of this shade, aquatic plant
growth and water temperature would likely increase and change the suitability of the
habitat for temperature-sensitive species. This loss of cover would also result in a loss of
wind protection, as well as decreased amounts of large woody debris and overall organic
material. When riparian trees are removed from a previously closed-canopy stream, the
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underlying energy regime may change from allochthonous resources to an autocthonous
one driven by primary production, and this may shift the stream further away from the
desired ecological state, often toward algae-dominated streambeds (Sudduth et al, 2011).

- When combined with excess sediments (likely during bed and bank remediation), desirable
periphyton (forming the base level of aquatic food webs) and benthic invertebrate
communities can be severely depressed. Figure 1 identifies examples of places where,
under SED 9/FP 4 MOD, the riverine corridor will be fragmented by removal of native
vegetation, especially mature trees in the floodplain and along riverbanks, which will have
all of these adverse effects.

It is likely that the disturbed areas would be colonized by invasive exotic plants or algae,
which are impractical to control in a flowing river and thus are likely to dominate over the
native vascular plants. Exotic invasives are already present in small patches within the
ecosystem, and thus, can colonize and spread rapidly into new reaches. Kettenring and
Adams (2011), in their review of the literature on plantings for restoration projects, have
shown that there are serious limitations on our ability to control and/or manage invasive
plants, particularly for large projects. This will further reduce any chances of restoring the
existing communities and habitats.

2.2.2 Impacts to riverbanks. Under SED 9/FP 4 MOD, more than 3.5 miles of the
riverbanks in the PSA would be subject to bank stabilization, with removal of bank soil
where necessary as part of the stabilization. The types of bank stabilization activities that
would be implemented are described in Appendix G to the Revised CMS. These activities
would cause numerous significant adverse impacts on the riverbank habitat.

The bank stabilization activities would require removal of riverbank vegetation and woody
debris from the riverbanks, as well as the cutting back and reshaping of banks and removal
of bank soil in many locations. Contrary to EPA’s hopeful suggestion (Comparative
Analysis, pages 29-30), this would result in the loss of large mature trees alongside,
overhanging, and adjacent to the river in the areas subject to stabilization, leading to an
open canopy, sparsely vegetated terrestrial community adjacent to the river. The nearest
mature trees would be located roughly 30 feet from the river since such trees would be
removed from the banks to facilitate implementation of the remediation/stabilization and to
avoid subsequent destabilization of the banks. This would also remove key habitat
elements for the birds that currently use these large trees as perching or cavity nesting sites
(such as wood ducks, woodpeckers, kingfishers, and owls and other raptors), the
dragonflies (including five species of state-listed clubtails and two other state-listed species
of dragonflies) that use these trees for perching and resting during their adult stage, and the
reptiles and mammals that use the living and dead woody vegetation for shelter, resting,
and basking (e.g., the state-listed wood turtle, salamanders, frogs and toads, and various
small mammals). The removal of native vegetation on the riverbanks will also increase the
likelihood of the spread of invasive exotic plant species.

The stabilization of the riverbanks would also, by design, have a direct and material impact
on two of the current geomorphic processes that have allowed for the existing
heterogeneous mix of riverbank types, including vertical and cut banks. These processes
are bank erosion and lateral channel migration. The proposed bank stabilization measures
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are intended to prevent significant bank erosion over the long term (e.g., Eubanks and
Meadows 2002). To do so, the stabilization measures would be designed to basically lock
the existing channel in a stable state or geometry. Thus, if successful, these measures
would prevent the processes of significant bank erosion and lateral channel migration from
continuing, leading to the loss of the vertical and undercut banks: an impact entirely
ignored by EPA in the Comparative Analysis. This would result in the direct elimination
of habitat for a number of riparian species that utilize the banks. Of particular concern is
the loss of nesting sites for belted kingfishers and bank swallows, which build nest burrows
in vertical banks. These species are known to return to these nest burrows over multiple
years, demonstrating very strong site fidelity, but would find the stabilized banks no longer
suitable for nesting. Similarly, the state-listed wood turtle uses overhanging banks for
cover and overwintering, and also has strong site fidelity to specific riverbanks. This
species would lose critical habitats for those activities.

The implementation of bank stabilization techniques would cause other adverse impacts on
the local wildlife as well. For example, slides, burrows, and dens of mammals such as
muskrat and beaver would be removed from the banks. Unavoidable changes in riverbank
slope, composition, and vegetation would impede safe movement between terrestrial and
aquatic habitats required by a number of amphibian, reptile, and mammal species (such as
leopard frogs, wood turtles, snapping turtles, beaver, and mink), as well as large mammals
(such as deer and black bear) trying to drink from or cross the river during low water
periods.

These impacts would not be “temporary” as EPA suggests (Comparative Analysis, page
30), because the proposed remediation techniques are explicitly designed to stabilize banks
and keep the river channel from meandering to and fro in the floodplain. Under SED 9/FP
4 MOD, the remediated banks would remain suboptimal habitat for decades, and possibly
longer, for many of the current species that use them.

The bank stabilization would also curtail or eliminate wildlife corridors in Reaches 5A and
5B for resident and migratory species that move along the banks during migration or
dispersal. With riparian banks altered (at least 3.5 miles of bank in Reach SA alone),
species moving either along the riverbank edge or through the riparian cover at the tops of
banks would lose travel and migratory corridors. Stabilized banks would force species into
suboptimal habitat (where they would be subject to increased predation) or eliminate these
sections as dispersal and migratory corridors. Daily use, dispersal, and migratory
movements by species that require relatively natural habitats are fostered by having
vegetation connectivity among their required resource patches (e.g., breeding, foraging,
resting, and wintering sites). Migratory and resident raptors, such as broad-winged hawk,
red-shouldered hawk, sharp-shinned hawk, Cooper’s hawk, will be forced to seek habitat
elsewhere — when few suitable habitats exist. Wide-ranging species (coyote, gray and red
foxes, bald eagle), some preferring interior forested habitats (fisher, bobcat, black bear), all
detected within the PSA, would be required to seek alternate travel corridors where few
exist, with a likely increase in mortality (roadkills). Carnivores that are dependent on
natural riparian habitats (river otter, mink) would have no opportunity to go elsewhere.
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As clearly shown in Figure 1, especially near EAs 16-18 and 20-24, connectivity between
aquatic habitats, including backwaters, floodplain depressions, and vernal pools, and
adjacent upland areas, would be disrupted. This would impact virtually every animal and
plant species in the affected reaches of the river and adjacent areas.

2.3 Potential for Restoration of River Channels and Riverbanks

In project after project, the scientific evidence is clear that restoration of structural
components of the riverine ecosystem (i.e., channel form, substrate, physical habitat) does
not translate to restoration of biological diversity, especially in the benthos (Jahnig et al.
2010, Palmer et al. 2010, Louhi et al. 2011). Recent review papers of river restoration,
summarized in our Restoration Response document {e.g., Bernhardt and Palmer 2011,
Palmer et al. 2014, Palmer et al. in press), have cautioned that expectations of success in
river restoration projects are not supported by the scientific evidence or available case
studies. Contrary to EPA’s suggestions, our reviews have found no precedent for a stream
restoration project on this scale in which a highly functioning aquatic ecosystem is first
dismantled and then an attempt to replace the same habitat types has been successful.
Thus, it is highly unlikely that, following the implementation of EPA’s proposal, the PSA
could be restored to its current high level of biodiversity and productivity.

2.4 Summary for River Channels and Riverbanks

What is of great concern for the Housatonic Rest of River is the area of river channel and
length of riverbanks designated for remediation. Given the magnitude of SED 9/FP 4
MOD, the negative impacts — change in substrate, loss of shade, increasing temperatures,
loss of critical breeding, resting, and overwintering habitats — will cause significant
changes to the PSA, damaging the ecological integrity of this valued system.

Regardless of the bank stabilization techniques selected (including bioengineering
techniques), implementation of bank remediation and stabilization activities would change
the character of the banks and have major negative impacts on the river channel and
riverbank habitats in the upper portions of the PSA. As a result of these impacts, the
stabilized river channel and riverbanks would not return to their current condition or level
of function, despite restoration efforts.

3.0 Floodplains
3.1 Context: Floodplains

As discussed in the Revised CMS, a remedial alternative of the magnitude of SED 9/FP 4
MOD would cause severe ecological harm. The most significant and unavoidable impact
on the floodplains of SED 9/FP 4 MOD would be the unavoidable loss of mature trees.
Removing soils in the remediation work areas, and building the necessary access roads and
staging areas to conduct the remediation, will devastate floodplain forests for decades to
come. The proposed work in the floodplain is extensive (approximately 50 acres) and
excavating floodplain soils creates severe ecological risk for both resident and migrant
species that use the floodplain habitats. Floodplain soils develop from complex
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interactions between river flooding regimes and adjoining floodplains. The resultant soils
provide substrate for soil organisms, burrowing vertebrates, and, of course, vegetation that
forms the vertical structure of the forest. There is no way to acquire or create soils with
equivalent parameters in the amounts that would be necessary to replace the soil that would
be excavated in the course of SED 9/FP 4 MOD. With up to 21 species of state concern
using all or portion of these habitats in the PSA, the potential for serious loss of
biodiversity is very real. The area excavated will be severely altered, and there will also be
significant negative edge effects in an even wider area (Fig. 2). The majority of the
affected floodplain areas are forested (36 acres), which is the primary topic of concern
discussed below. Floodplain areas with shrub and shallow emergent wetlands (14 acres)
also will be impacted, and are considered in Section 3.2.4.

3.2 Impact of Remediation on Floodplains and Potential for Restoration

3.2.1 Soils: Excavating floodplain soils to a depth of one foot or three feet, as proposed by
EPA, requires removal of all floodplain vegetation and at least one foot of soil. The upper
layers of soil near the surface usually are those that have high organic matter, plant
propagules, and soil biota. These soils also provide burrowing habitat for fossorial species
of mammals, amphibians, reptiles, and invertebrates. Floodplain soils, particularly if
saturated, serve as over-wintering habitat for those species of amphibian or reptiles that
hibernate. The proposed remediation will kill individuals of animal and plant species
during the excavation process as soils are removed and transported elsewhere, and
eliminate their habitats for years to centuries.

3.2.2 Hydrology: There are multiple sources of water that feed these floodplain
ecosystems (e.g., groundwater slope seepage, groundwater discharge from seasonally high
water tables in the floodplain, and overbank flooding of the river). While efforts could be
made to reconstruct the pre-existing swale systems to approximate current drainage
patterns, the potential is high for larger overbank floods to cause erosion and
destabilization in recently restored areas of the floodplain. The surface topography of the
floodplain reflects the influence of floodwater dynamics. Thus, recently excavated soils
will be highly exposed to erosion and transport by heavy precipitation and/or floodwaters
because it is not possible to revegetate them quickly enough to risk exposure to a
significant storm event. Exposing large areas of soil has the potential to subject other
unaltered habitats in the floodplain and river to severely damaging sedimentation.
Overbank flooding and subsequent floodplain deposition and erosion from surface flow
patterns, along with remnant meander scars and levee formation, produce distinct surface
topographic and soil variations that then affect biological conditions.

Soil removal and the related removal of trees and coarse woody material would affect the
distinct floodwater-influenced microtopography of the floodplain forest, reducing the
floodplain roughness that produces flow resistance and thus contributes to the important
flood flow alteration function of the floodplain. Reduction in roughness cannot be
countered because the vegetative cover would become less dense due to floodplain clearing
activities, and no amount of planting can counter the reduction in roughness. These
conditions would result in faster flows during flood events, more erosion, and less
infiltration. Reduced infiltration will likely reduce sustaining base flow to the river.
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3.2.3 Loss of biological structure and diversity in forested wetlands. Many of the trees
found within the floodplain in Reaches 5A and 5B are about 50 to 75 years in age, and the
mature forests bordering Reach 5C and around Woods Pond are most likely 75 to 100 years
old or older. In EA 2, for example, cottonwood and silver maple occur as multi-stemmed
clumps (about 8 trees/acre), 12-36 inches in diameter at breast height (dbh), with complex
root masses. A multi-aged forest produced over time will have a portion of large-diameter
stems (> 15-inch dbh) suitable for producing cavities. Cavity-nesting birds (e.g., screech
owls, wood ducks, and pileated woodpeckers) and mammals (flying squirrels, bats) that use
tree cavities and the bark of old trees return to these nesting, resting, and feeding sites over
multiple years. Loss of the mature forest trees along the riparian corridor would remove
these critical breeding habitats, and thus, many individuals of these species.

In the best case, it will take 50 to 100 years for the mature forest to be reestablished.
However, reestablishment could take even longer due to the cumulative stresses of floods,
changes in microclimate, changes in hydrology and colonization by invasive species.
During the period of at least 50 to 100 years until the mature forest is re-established (if that
occurs at all), the tree canopy would be more subject to sunlight and wind impacts and
there would be a reduction in large woody material. The decrease in availability of mature
trees and forested habitat would reduce the capacity of the floodplain forest to support
species dependent on such habitat, such as pileated woodpeckers, thrushes, a variety of
warblers and owls, and mammals such as the fisher and bobcat. As the replanted forest
develops, it goes through stages of supporting different communities until such time as it
reaches maturity. Younger, developing plant communities support a different wildlife
community that is characteristic of early and mid-level successional habitats. Thus, EPA’s
conclusion regarding a “temporary loss” is inapplicable to these floodplain forests.

In fact, replicating the structure and composition of the existing floodplain forest is
unlikely. Although it is feasible to replace emergent and shrub species within a few years
with direct planting, replacing forested habitat is much more complex, as the successional
trajectory for a forest is much different than that for emergent, herbaceous, or shrub
communities. Through competition, forests go through a reduction in numbers of stems
from seedlings (up to 3 feet tall, 5,000-10,000+ stems/acre) to saplings (3-10 feet tall, < 5
inches in diameter, 1,000-3,000 stems/acre) to pole stage after about 20-30 years (5-11
inches in diameter, 500-1,000 stems/acre) to mature trees (>11 inches in diameter, 100-200
stems/acre), usually occurring at more than 50 years after planting (Stoddard 1978).
Moreover, forests often have uneven size/age classes, as does the forested floodplain in the
PSA. Planting replacement trees in a cleared area all at the same time could not reproduce
these characteristics. Thus, even under optimum conditions (i.e., with invasive exotic
species kept under control, which is highly unlikely over large areas), the developing forest
would be an even-aged community for more than 25 years, with minimal structural profile
diversity and associated significant reduction in overall wildlife diversity.

The removal of trees would also result in the loss of woody material that provides structural
wildlife habitat —i.e., for perching, basking, denning, nesting, cover, or escape habitat.
While it is assumed that some of the coarse material left over from cut tree trunks could be
re-used in the remediated floodplain for that purpose, conditions would not be the same as
before remediation. Similarly, while some of this material could also be chipped and left
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on site as an organic amendment to the imported topsoil, it would not be a soil amendment
that could mimic the natural and beneficial carbon:nitrogen ratio afforded by leaf litter. In
addition, the tree removal would cause the loss of yearly leaf litter that is generated by the
mature deciduous trees that populate the floodplain. Leaf litter on the floor of the
floodplain forest is important as part of the food chain by affecting soil permeability,
providing cover habitat for amphibians, reptiles, small mammals and invertebrates, and
regulating soil temperatures and relative humidity. The loss of woody debris and leaf litter
when the trees are cut and soils removed would place a severe constraint on efforts to
restore forested floodplains for at least decades after remediation.

3.2.4 Impacts to shrub and shallow emergent wetlands. The main direct negative
impact to shrub and shallow emergent wetlands from floodplain soil remediation would be
from vegetation and soil removal. Vegetation clearing would cause substantial direct
effects, as these wetlands provide: (1) nesting, burrowing, and/or escape habitat and food
for birds, amphibians, reptiles, mammals, and invertebrates, including important nesting
habitat for migratory neo-tropical songbirds and, in the emergent areas, nesting habitat for
two state-listed bird species (American bittern — Endangered, and common moorhen —
Special Concern, as of 9-7-14); (2) a significant yearly infusion of biomass, consisting of
fallen leaves, decaying herbaceous plants, and woody material, which make up a significant
component of the underlying organic layer and are part of the foundation of the food web
of these ecosystems; and (3) an effective system for cycling and transforming nutrients,
evapotranspiring significant quantities of water, and helping to attenuate flood flows by
increasing vegetation roughness.

Shrub and shallow emergent wetlands typically contain soils with high organic content
(typically mucky silt or histosols [organic soils]) that have formed over many decades. It is
unlikely that sufficient volumes of comparable organic soils could be found for use in any
restoration effort, and attempts to manufacture such soils are not reliable, since the soil
chemistry and seed bank of the on-site soils are specific to the existing Housatonic River
floodplain system. The use of heavy machinery in these areas would likely cause soil
compaction, which would affect the permeability of these soils, which influences plant
colonization (e.g., slows the process of recolonization by native species and makes surface
soils more susceptible to proliferation of invasive exotics), as well as adversely affecting
the groundwater recharge/discharge and flood flow alteration functions of the floodplain.
Replacement soils would be less conducive to the formation of the necessary subterranean
burrows required by certain animals for overwintering, hinder the re-establishment of a
native plant community, and facilitate proliferation of invasive plant species. Soil
compaction is particularly problematic in shallow emergent marshes. These wetland types
contain soft, organic soils that are extremely difficult to work in with heavy machinery
when wet — which is most, if not all, of the time — and very difficult to keep dewatered
during construction. The likely result would be creation of wetlands that are not the same
as those of the current ecosystem. The plant communities would be different, and they
would be conducive to colonization by invasive exotics. These new marshes would
become less suitable for the current community of wetland-dependent wildlife.

Due to the changes in hydrological conditions (as described above for the entire floodplain
system), the vegetation currently present in the shrub and shallow emergent wetlands is
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likely to change. Species that can tolerate a broader range of conditions are likely to be
more abundant than those species which require specific habitat conditions within shrub
and shallow emergent wetlands. For example, the exotic species purple loosestrife might
replace native buttonbush. These changes in vegetation would last until such time as soil
and hydrological conditions comparable to pre-remediation conditions return to these
wetlands so as to support a vegetative community similar to the pre-remediation
community. Given the unpredictable and likely slow rate of organic soil accumulation, it
could take a decade or more to reach conditions that would support shrub or emergent plant
communities comparable to current communities. It is uncertain whether certain sensitive
species, such as the state-listed species, would return.

The return of wildlife communities comparable to the pre-remediation communities in
these shrub and emergent wetlands would depend on the return of soil, hydrological, and
vegetative conditions. In the meantime, many common game and non-game avian species,
as well as state-listed species (e.g., American bittern, common moorhen, wood turtle),
would be lost from these wetlands, and the return of the state-listed species is doubtful.
Where shrub and shallow emergent wetlands are disturbed by floodplain soil removal or
ancillary facilities (access roads and staging areas), it is expected that restoration efforts
would result in re-establishment of most pre-remediation functions of these wetlands over
time. However, given the constraints described above, this recovery time is uncertain and
would likely be measured in decades. In addition, there is a serious risk of additional
invasive exotic species expansion into these areas. Moreover, depending on the extent of
the disturbances and the length of time over which they last, some of the pre-remediation
functions of these wetlands, such as providing habitat for state-listed species, may not
return for a much longer period, if ever, in some of the affected wetland areas.

3.2.5 Other floodplain impacts: The implementation of remediation activities will have a
long-term impact on other floodplain functions as well. For example, the removal of
surface soils in the floodplain would alter soil moisture levels, soil infiltration rates, and
groundwater flow. These changes, together with the removal of sediments in the river
(which controls the rate and level of groundwater flow in the valley), would alter the
groundwater recharge/discharge function of the affected floodplain areas. This function
should return as flood deposition restores soil conditions and the disturbed areas become
vegetated and root systems stabilize the floodplain soils, but such a return could take
decades and would be dependent upon unpredictable flood dynamics, which themselves
would be affected by alterations to the river channel and/or banks.

These changes to the PSA floodplain could result in either wetter conditions, such as from
the loss of evapotranspiration due to tree removal or from soil compaction resulting in
greater perching of surface waters, or drier conditions, such as from the use of sandier
topsoils or from changes in overbank flooding and grading that result in decreased flood
flows onto the floodplain. Without knowing the source of replacement soils or the
dynamics of the reconfigured river channel, the potential hydrologic conditions of the
remediated floodplain remain unknown, thereby reducing the chances of correcting
problems through adaptive management.
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The plant communities in primary successional systems, as would be formed by these
extensive remediation activities, are generally dynamic, and it is under these conditions that
aggressive and exotic species readily take hold. This is a very real risk to the overall
success of restoration activities, as the plant community is one of the foundations of the
overall ecosystem. If non-native species out-compete native ones, the animals that depend
on the native plants may be lost as well. Successful replacement of shrub and shallow
emergent wetlands is more likely than for forested components of the floodplain (Moreno-
Mateos et al. 2011, Gebo and Brooks 2012) — the latter being highly unlikely — but is still
fraught with numerous issues related to how the overall configuration of river channel,
bank structure, and floodplain topography are integrated to produce the essential
hydrologic, soil, and vegetation elements required of these systems. Regarding the
potential success for floodplain plant communities, the significant lag time for growth of
mature trees will always be an issue. As Kettenring and Adams (2011) found in their
review of invasive plant management, there are limitations to controlling the colonization
and spread of invasive plants in aquatic and riparian ecosystems. As proposed, the
remediation plans are not likely to replace the structure, function, or biodiversity of the
floodplain components of the existing riverine ecosystem.

3.3 Summary for Floodplains

A river’s course meanders cutting back and forth through the floodplain, and in that process
creates the tremendous diversity of river, floodplain, and wetland habitats found in an
ecologically healthy riverine ecosystem. This, in turn, supports the extraordinary
biodiversity which can be observed and has been documented in the PSA floodplain. This
floodplain would be adversely impacted by the remediation proposed by EPA and those
impacts would be severe.

The effects of the significant loss of mature floodplain trees and the impracticability of
locating a comparable source of soil to mimic current conditions make restoring this system
extremely vulnerable to the constraints described above. Overall, despite the
implementation of the most up-to-date restoration methods, the re-establishment of the
affected forested floodplain communities in the PSA is very unlikely. In general,
restoration of shrub and shallow emergent wetland communities is expected to be more
straightforward than restoring forested floodplain communities. However, the restoration
of these communities is subject to numerous constraints that will likely adversely affect or
at least delay their recovery

4.0 Impoundments of the Housatonic Rest of River

4.1 Context: Impoundments

There are 116 acres of impounded areas expected to be disturbed under SED 9/FP 4 MOD,
of which 60 acres are in the PSA. These open water and shallow aquatic beds are tied
closely to river dynamics. Such impounded areas are more easily restored than other
habitat types, but there is uncertainty as to what aquatic plant and animal communities will
recolonize these habitats once they are excavated and capped.
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4.2 Impact of Remediation for Impoundments

Removal of sediment in the impoundments would also remove any viable propagules (the
organisms and their eggs, seeds, or regenerative tissue of any kind) in the sediment
removed. Capping or backfilling would change the substrate from organic sediment over
silt and fine sand to a substrate composed of the capping or backfill material. Over time,
invertebrates and aquatic plants would recolonize the impoundments, although different
species would be expected to dominate, at least initially, due to the changed substrates. For
example, there is a high probability of invasion by non-native species — such as water
chestnut (already prevalent in Woods Pond), as well as Eurasian water milfoil, curly-leaf
pondweed, and potentially others not yet able to establish populations under current
conditions — in areas within the photic zone. Such species are likely to immigrate and
dominate, with few management strategies to avoid this occurrence.

Since impoundment remediation would kill most occupying organisms and displace the
rest, at least temporarily, biological recovery would depend on colonization from outside
the impoundments from upstream sources. Commonly occurring macroinvertebrates from
upstream areas would be expected to recolonize the impoundments, as would aquatic
plants, with such plants or their propagules arriving with flow into the impoundments.
While fish would move back into the remediated impoundments readily, the composition
and relative abundance of fish would vary, at least initially.

4.3 Potential for Restoration of Impoundments

As sand and organic sediments are deposited from upstream, a biological community in the
impoundments that is consistent with those conditions would be expected to develop.
However, the length of time for such a community to develop, the number of organisms
that may be present, and the presence of any specialized species are all uncertain. The
restoration of impoundments is most likely to follow lake restoration technology, which is
relatively mature. Although most lake restoration projects have been focused on vegetation
and pollutant management, there is a substantial body of knowledge concern dredging of
sediments to deepen water bodies and/or remove pollutants, Also, undesirable plant
species can be more easily removed with aquatic harvesters compared to emergent, shrub,
or forested sites (see National Research Council 1992 for a review of methods).

4.4 Summary for Impoundments

The potential of restoration of impoundments has a higher likelihood than for most other
aquatic habitat types. Excavation and capping procedures are more predictable. However,
there are still concerns about the potential colonization of invasive exotics and how soon
the existing vegetation, invertebrate, and fish communities will recolonize these areas
during recovery.
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5.0 Backwaters in the Housatonic Rest of River

5.1 Context: Backwaters

SED 9/FP 4 MOD would involve sediment removal and capping in 50 acres of backwaters.
This would have the long-term impacts on the open water habitats and aquatic beds of these
systems. Most backwaters in the PSA are in Reach 5C and influenced by the Woods Pond
Dam.

5.2 Impact of Remediation on Backwaters

Sediment removal and capping in the backwaters would cause changes in surface substrate
type from silts or mucky organic material to sand, which would last until enough silt and
organic material have been deposited through flood events to approximate current
conditions ~ which could take a decade or longer. There would be changes in vegetative
characteristics corresponding to the change in substrate type and elevation. With these
changes in substrate and hydrology, there would be a proliferation of invasive exotic plant
species.

There would be a change in the wildlife communities using the backwaters until such time
as the substrate, hydrologic, and vegetative conditions of the backwaters return to
conditions comparable to pre-remediation conditions — which is uncertain. There is high
potential for the loss of certain sensitive (e.g., state-listed) species, such as the American
bittern and common moorhen,

5.3 Potential for Restoration of Backwaters

The potential for restoration of backwaters is better than for most other aquatic habitat
types. Backwaters, having direct connections to the river, will readily receive propagules
of plant species and mobile animals can move into these areas rapidly. The techniques for
their restoration are most like those used for lakes and reservoirs, and thus there is
abundant information available on how to proceed. Although comparable habitats can
probably be constructed, there remains a major question about whether the desired plant
and animal species can be attracted to and flourish within the restored backwaters. The
specter of overwhelming colonization by invasive exotic plants remains present.

5.4 Summary for Backwaters
There are concerns for introduction of invasive exotic species into newly remediated

backwaters, but overall the potential for restoration is greater in this habitat type than in
other types such as forested areas and vernal pools.
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6.0 Vernal Pools in the Housatonic Rest of River
6.1 Context: Vernal Pools

EPA, through Woodlot Alternatives (2002), identified 66 vernal pools in the floodplain of
the PSA. About two-thirds of these pools are located north of New Lenox Road, where
there are numerous depressions in the forested floodplain that are seasonally filled with
water due to overbank flooding of the Housatonic River, groundwater discharge, and
surface water inputs from snowmelt or subsurface flow from the forest. The remaining
one-third of vernal pools in the PSA occur south of New Lenox Road, where the river has a
lower gradient and the floodplain is broader and flatter.

Based on recent visual observations (2011-2014), some of the vernal pools identified by
Woodlot (2002) now function as permanently inundated, deep marshes or backwaters,
rather than classic vernal pools that would meet the Massachusetts Wetlands Protection Act
definition. However, these pools may still perform some vernal pool functions in certain
places and times. For example, portions of these pools may contain physical structure (e.g.,
leaf litter, woody debris, aquatic emergent vegetation, and woody shrubs) that could
provide refugia for developing larvae and thus make it possible for some of the pool-
obligate species to continue breeding in these pools despite current hydrologic conditions.
Moreover, such longer hydroperiod wetlands may provide critical breeding habitat for
sensitive vernal pool species during periods of drought when nearby seasonally flooded
vernal pools dry too soon for emergence of metamorphs. In any case, since these pools
were identified as vernal pools by Woodlot and have been considered vernal pools in
developing the remedial alternatives requiring vernal pool remediation, they are considered
vernal pools in the evaluations presented herein. Pocket breeding refugia in larger,
permanent wetlands are often insufficient to maintain the full suite of pool-breeding
populations as fairy shrimp and wood frogs may be less successful in recruiting young in
these habitats (Cunningham et al. 2007; but see Karraker and Gibbs 2009).

A.ccess roads and staging areas are also an important part of the context for understanding
impacts on vernal pools. While an effort has been made to site access roads away from
vernal pools, this was not possible in connection with SED 9/FP 4 MOD because of the
access required adjacent to and in the vernal pools. Additionally, many of the access road
alignments for the floodplain alternatives are constrained by severe topography, the river
itself, and logical connection points to existing public roads that would be integral to the
construction process. The adjustment of access road locations would not prevent the
impacts that would unavoidably occur from soil removal and replacement within and near
the vernal pools targeted for remediation.

SED 9/FP 4 MOD will adversely impact up to 43 vernal pools (the number of pools in the
PSA with PCB concentrations above EPA’s ecological standard that are outside Core Area
1) covering 27 acres. In addition, SED 9/FP 4 MOD would adversely impact
approximately 10 acres within 100 feet of the vernal pools in the PSA and approximately
60 acres within 100 to 750 feet of those vernal pools. The adverse impacts will include the
removal of the existing trees and other vegetation, change in water drainage patterns on the
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{floodplain, and excavation of the native soil. These impacts are likely to result in
significant losses to local amphibian subpopulations in the PSA and the species that rely on
those amphibian populations for the reasons discussed below.

6.2 Impacts to Vernal Pools from Proposed Remediation

6.2.1 Hydrology: The most important and distinguishing feature of vernal pools is their
hydroperiod, or the timing of flooding (when and how long before they dry down). The
hydroperiod is what distinguishes these environments from permanent ponds and lakes by
providing breeding habitat for obligate vernal pool species that excludes breeding
populations of predatory organisms (e.g., bull frogs, green frogs, snapping turtles)
(Calhoun and deMaynadier 2008). Hydroperiod is influenced by hydrogeomorphic setting
(HGM), defined by where a pool occurs in the landscape (e.g., groundwater or surface
water depression, floodplain or perched setting) (Leibowitz and Brooks 2008) and in-pool
characteristics (e.g., sediment types and stratigraphy, microtopography, foliage cover). It is
very unlikely that soils that will be used to replace the soil excavated from the vernal pools
and the adjacent areas will have the same permeability as the current soils in the vernal
pools, particularly given the complex inter-bedding of silt and mucky soil layers in the
existing soils. Replacement soils with a different permeability would not retain comparable
amounts of surface waters and may not allow for comparable flow of groundwater into or
out of the pools. Pool replacement soils may subside, leading to longer hydroperiods.
Attempts to reestablish hydroperiod are unlikely to be successful (see Calhoun et al. 2014).

Similarly, the reconstruction of the swales that convey water into and out of the vernal
pools and re-establishment of riverbank conditions that would preserve the overbank
flooding into the swales are unlikely to result in conditions that match current conditions.
Minor changes in the surface elevations at control points where surface water is conveyed
into and through the swales could significantly alter the quantity of flow to the vernal
pools. In addition, loss of mature trees surrounding vernal pools would change rates of
evapotranspiration, usually making the habitats wetter, and thus less suitable for obligate
vernal pool species.

When existing pools are disturbed, as will be the case for as many as 43 vernal pools in the
PSA, efforts to reproduce the full complement of soil and hydrologic characteristics are
unlikely to re-establish existing or comparable hydroperiods within the vernal pools.

6.2.2 Soils: Vemnal pool remediation would involve the removal of the surficial soil,
together with the vegetative cover, tree stumps, roots, and woody debris, in all or a portion
of the vernal pools and the adjacent areas. These soil disturbances would have a significant
direct effect on vernal pool wildlife. They would result in the mortality of any amphibian
and/or invertebrate eggs, larvae, or adults in the pools (or affected portion thereof) at the
time of remediation. Moreover, the use of heavy equipment in the remediation and
restoration would result in direct mortality of animals in their post-breeding habitat
(typicaily up to 1 km from a breeding pool). This could have a particularly serious effect on
the formation of subterranean burrows by shrews and other small mammals in areas around
the pools, which are used by ambystomatid salamanders as both summer refugia and
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hibernation sites (Montieth and Paton, 2006). Juvenile and adult wood frogs resting in
shallow depressions beneath the leaf litter in the pools and in the adjacent terrestrial habitat
(Baldwin et al. 2006a) would be crushed or excavated during soil removal operations. The
soil compaction associated with the remediation, as previously discussed in connection
with shrub/emergent wetlands, would similarly result in long-term changes in hydrologic
patterns. The remediation would also remove physical components of the vernal pools that
are critical to vernal pool ecology — e.g., the organically enriched soils, which provide a
medium that supports the food chain (microbial nutrient transformers), affect permeability
so as to keep the pools from drying out too soon, and facilitate groundwater flow in
groundwater-influenced vernal pools (Leibowitz and Brooks 2008). Further, the
remediation would affect the surrounding landscape characteristics that affect the timing
and quantity of surface water and groundwater inputs into the pool and conveyance of
water out of the pool (e.g., their juxtaposition with fluvial swales that flood waters into the
pools). As a result, important elements of the vernal pool animals’ life cycles, including
breeding for obligate vernal pool species, would be disrupted.

6.2.3 Vegetation removal: Tree clearing within and immediately adjacent to the vernal
pools would also produce substantial direct adverse effects on the vernal pool ecosystem,
as these mature trees provide shade that moderates surface water, soil, and air temperatures
and evaporative losses, and additionally provide a significant yearly infusion of biomass
(fallen leaves, twigs, and branches) that serves as the base of the detrital food web and as
cover from predators (Baldwin et al. 2006b).

In addition, where the remediation would involve the removal of vegetation in the larger
areas around the pools to facilitate remedial soil removal or to allow the construction of
access roads, it would further exacerbate the adverse impacts on the vernal pool
communities. The forested areas surrounding vernal pools provide important non-breeding
habitat functions, including cover, temperature and moisture regulation, foraging sites, and
overwintering sites, for the vernal pool species. Thus, as recognized by habitat
management guidelines developed for forestry activities (Calhoun and deMaynadier 2004),
any such disturbances to the non-breeding habitats surrounding a vernal pool — especially
within 100 feet of the pool (Regosin et al. 2003), but also within the 100- to 750-foot
critical life zone (see Calhoun et al. 2005; Regosin et al. 2005) — would negatively impact
the local amphibian subpopulations and could result in significant losses of amphibians
through degradation of the post-breeding life zone. SED 9/FP 4 MOD would adversely
impact up to 52 percent of the 100-foot zone and up to 29 percent of the 100- to 750-foot
critical life zone for the individual vernal pools in the PSA. In total, SED 9/FP 4 MOD
would negatively impact approximately 10 acres within 100 feet of the vernal pools and 60
acres within 100 to 750 feet of the vernal pools. This is likely to result in significant losses
to local amphibian subpopulations in the PSA.

6.2.4 Additional impacts on vernal pool species: In addition to the impacts on the
breeding and non-breeding habitats described in the prior subsections, EPA’s proposed
remediation would have other adverse impacts on the populations of vernal pools species in
the PSA. Vernal pools may function as discrete aquatic systems, but they often occur in
clusters, allowing a metapopulation (a set of sub-populations) of amphibians to disperse
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among the pools (Gibbs and Read, 2008). It is the proximity of vernal pools with slightly
differing, but generally suitable habitat characteristics, as currently present in the PSA,
which provides the necessary network of breeding sites to keep the local population of a
species intact. Vernal pool amphibians display a high degree of fidelity to breeding sites
(Berven and Grudzien, 1990; Vasconcelos and Calhoun 2006), but opportunities for
occasional exchange of genetic material among individuals by dispersing juveniles from
different subpopulations are important to avoid reproductive isolation (Gibbs and Read,
2008). This exchange can occur when pools are present within an appropriate habitat
matrix, such as the contiguous area of mature forest in the PSA. If the physical structures
or hydrologic regimes of the pools are altered, or the habitat matrix shifts to a non-forest
habitat type, as would occur if SED 9/FP 4 MOD is implemented, then amphibian
populations are at risk. Adult and emigrating juvenile amphibians have been shown to
avoid clearcut areas adjacent to vernal pools (Patrick et al. 2006). Disruption of
connectivity that is essential for dispersing animals, along with loss of the critical features
of the forest floor that provide cover, temperature and moisture regulation, foraging sites,
and overwintering sites to vernal pool species (see deMaynadier and Hunter 1998; Calhoun
and deMaynadier 2004), as would occur under SED 9/FP 4 MOD, would constrain
subsequent colonization and recolonization of the impacted vernal pools by obligate vernal
pool species. Additionally, conversion to more open pools (e.g., less shade and forest
cover) will likely promote use of those pools by habitat generalists such as green frogs or
bullfrogs, both voracious predators of pool obligates (Vasconcelos and Calhoun 2006).

Other species reliant upon vernal pools in an intact forest riparian corridor would also be
negatively impacted by the proposed remediation. For example, the vegetation cutting
would negatively impact the wide-ranging wood turtles that forage in vernal pools
(Compton et al. 2002), star-nosed moles that burrow and forage along moist edges, and
migratory songbirds like the northern and Louisiana waterthrush that forage along the pool
edges under forest cover during both breeding and migratory seasons (Mitchell et al. 2008).

6.2.5 Timing issues: The impacts of SED 9/FP 4 MOD on vernal pools and associated
habitat would be largely unavoidable as impacts would be significant regardless of the time
of year of operations. Working in the pools when the amphibians have left the pools for
the season would avoid one set of impacts (i.e., to the breeding and larval stages), but
would simply displace impacts to the terrestrial life stage of the vernal pool amphibians, as
vernal pool amphibians spend the majority of their annual life cycle in the surrounding
forest. Even if the remediation work were to occur during the low-flow season and after
the spring breeding and migration period, this would not avoid direct mortalities to vernal
pool juveniles and adults living in the leaf litter or in shallow burrows. These are slow-
moving organisms that are especially vulnerable to ground disturbance or soil compaction.
Further, the impacts of remediation in a given pool would last multiple years beyond the
season in which that remediation takes place, thereby adversely affecting the breeding
potential of the local population. Because vernal pool amphibians have strong site
fidelities, they may unsuccessfully attempt to return to disturbed vernal pools, even if the
pools are no longer suitable for breeding as we expect would be the case here.
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6.3 Potential for Restoration of Vernal Pools

A recent publication by Calhoun et al. (2014) summarized the current peer-reviewed
published literature on vernal pool creation and the authors concluded (bolded text ours):

[The literature indicates] that vernal pool creation is an imperfect science and should be
used as a last resort after exhausting more reliable protective methods (Calhoun et al.
2005; Windmiller and Calhoun 2008; Denton and Richter 2013). The practice is perhaps
appropriate in landscapes that have been subjected to severe wetland losses, such as
Jormer agricultural landscapes where forests have recovered but drained and destroyed
wetlands have not. Vernal pool ecosystems are difficult candidates for creation because
the community structure is as tied to the surrounding forested ecosystems as to the actual
pool depression and because pool function is so tightly tied to hydrology. In addition,
ideal breeding site characteristics may vary among pool-breeding species regionally
(Snodgrass et al. 2000; Petranka et al. 2007) as do post-breeding habitat quality
tolerances (Windmiller et al. 2008). For these reasons, mitigation efforts must, first and
Jforemost, consider conserving existing pools in a suitable landscape, and, if that is
impossible, seek to emulate pools in the region in terms of hydrogeomorphic setting, spatial
distribution, and natural amphibian communities.

For these reasons, it is not scientifically defensible to destroy high-functioning vernal pool
landscapes like that present in the PSA that are intact, and that, by all available measures,
are thriving.

There are significant constraints on the ability to restore vernal pools. Here we list key
constraints in pool restoration; details on each of these topics and the relevant literature
review for each constraint can be found in Calhoun et al. (2014).

1. Restoration of a vernal pool would require, first and foremost, the re-establishment of
the requisite hydrologic regime, which, in turn, is dependent on specific surface flow
patterns through the floodplain as well as micro-topographic and soil conditions that
have developed within the floodplain depressions. Each of these factors would be very
difficult to reproduce for a single created vernal pool, let alone a complex of such pools
like the vernal pool network present in the PSA (as discussed earlier).

2. Restoration would require the reestablishment of the pre-existing soil composition of
the vernal pool and the composition and structure of the native vegetation within and
around the pool, each of which would also be very difficult to reproduce in even one
vernal pool and would be impracticable in the event of the disruption of up to 43 vernal
pools as is proposed for SED 9/ FP 4 MOD. These difficulties are reflected in literature
describing vernal pool creation efforts that have not successfully produced the full
range of vernal pool functions due to an inability to produce the correct hydrology or
soil composition (Korfel et al., 2009; Gamble and Mitsch, 2009) and/or a situation in
which sensitive vemal pool species, such as wood frogs, were driven out by more
aggressive species such as green frogs (Vasconcelos and Calhoun, 2006; Gamble and
Mitsch, 2009). For example, as discussed above, it is very unlikely that replacement
soils will have the same permeability as the current soils in the vernal pools,
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particularly given the complex interbedding of silt and mucky soil layers in the existing
soils. Also, degraded water quality (e.g., from unstable soils), extended hydroperiods,
and temperature increases due to loss of mature tree canopy can cause adverse effects
on the developing amphibians (e.g., reduction in oxygen to developing embryos due to
silty soils settling on egg masses; Ranavirus associated with warmer water
temperatures) (Gahl and Calhoun 2010). Similarly, these factors can cause excessive
growth of filamentous algae or aquatic plants such as duckweed, which may adversely
affect the suitability of a pool for amphibian breeding. In addition, the surface structure
of leaves and twigs on the pool bottoms would be extremely difficult, if not impossible,
to sustain on a long-term basis, since this process occurs naturally under a forest
canopy.

3. Restoration of within-pool vegetation and associated habitat functions is related to
adequate re-establishment of microtopography, soils, and pool hydroperiod; if the
resulting hydrologic conditions are too wet or too dry, as discussed above, they would
result in completely different plant communities and succession. Establishing
vegetative cover within the affected vernal pools, along with placement of other organic
material such as leaf litter and coarse woody debris, would be part of the restoration
effort for the vernal pools. However, the complex and mature organic vegetative
composition (alive and dead) of these pools cannot be re-established in a predictable
period, and numerous factors could derail the plant succession process and result in
undesirable vegetative growth (e.g., invasive exotics or other aggressive species which
are present in the PSA). Under optimum conditions, and assuming that invasive species
could be effectively controlled without damaging newly planted and naturally
colonizing native species (which is, in fact, unlikely), growth rates of the types of shrub
species that would be nsed in these vernal pools typically range from 1 to 2 feet per
year (Dirr, 1998) following development of an established root system (i.e., usually 1 to
2 growing seasons). Under such conditions, as herbaceous and shrub layers develop
within the pools and around the pool edges, some of the physical aspects and habitat
functions associated with the loss of these vegetation strata could recover within 5 to 15
years following restoration. However, flooding may impede the success or timing of
this recovery process. Moreover, other vegetation strata would take longer to recover.
As discussed for the forested floodplain, the return of mature trees would take at least
50 to 100 years if not impeded by floods or invasive species encroachment.

4. Another key constraint to successful vernal pool restoration is the impact of the
remediation work on the forested habitat surrounding the pools. The restoration of
vernal pools would be strongly influenced by the extent to which the connectivity
among the various vernal pools in the floodplain and between the pools and important
post-breeding forested habitat for amphibians is adversely affected. Most wetland-
dependent amphibians do not have the capability to disperse or migrate if the matrix
between habitat elements (breeding and non-breeding sites) is highly disturbed
(deMaynadier and Hunter 1998; Patrick et al. 2006; Semlitsch et al. 2009); therefore,
habitat connectivity is key to the viability and sustainability of amphibian populations.
Under SED 9/FP 4 MOD, which would involve significant habitat alteration over
widespread areas of the floodplain, it is likely that the connections among some number
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of vernal pools, and between vernal pools and other related habitats, would be degraded
or lost entirely. Even small impacts to the non-breeding habitats adjacent to vernal
pools have the potential to reduce the value of this habitat for the vernal pool
amphibians and thus to impact the functions required for a viable vernal pool
ecosystem.

5. Further, even if the hydrology and soil structure and composition within the pools and
the vegetation within and adjacent to these pools were eventually returned to their
current condition, the interim loss or reduction of sensitive vernal pool species such as
wood frogs, and/or their displacement by more aggressive species during that time,
would create a high potential that those sensitive species would not be restored. For
example, wood frogs breed only one or two times over their 3-5 year life span, and thus
a few years of eliminated or severely lowered recruitment levels can negatively impact
a local subpopulation. Hence, if there are not sufficient wood frogs in the area to
migrate into the vernal pools to breed after the new vegetation is established, those
pools may no longer support wood frogs. Moreover, the disturbance of the vernal pools
would increase the likelihood of colonization by more opportunistic amphibian species
such as green frogs and bullfrogs, whose larvae are aggressive predators of wood frog
and salamander eggs and Iarvae (Calhoun et al. 2014). Thus, there would likely be a
long-term loss of wood frogs and salamanders from these pools. Even if these more
sensitive species did return to pools with more permanent hydrology, the pools could
serve as an ‘“‘ecological trap” for those species.

6.3.1 Restoration of a single pool—8-VP-1: EPA has previously pointed to the prior
post-excavation restoration of a single vernal pool, 8-VP-1, located near the upper part of
the PSA, as evidence of the ability to restore a remediated vernal pool. However EPA
ignores the fact that this one vernal pool had the benefit of intact mature forest and nearby
vernal pools to aid its recovery. This pool now provides appropriate breeding habitat for
wood frogs in some but not all years (following a dry-down year) and serves as a potential
sink in years when hydrologic conditions allow green frogs to successfully breed there (see
memoranda from Weston Solutions to EPA dated January 11, 2012 and March 13, 2013
and memoranda from Stantec to Weston Solutions dated May 3, 2012, June 10, 2013, and
April 29, 2014, reporting on inspections of this pool). Following the recovery of a single
pool in a relatively undisturbed area tells us nothing about the effect of the remediation that
EPA has proposed for the PSA. The relevant study here would require baseline research on
amphibian breeding populations of an analogous section of river with multiple pools and
associated terrestrial habitat followed by a recovery study. Since that has not been done,
one nceds to rely on broader scale studies that compare reference pools to mitigated pools
with sample sizes large enough to be statistically significant (Calhoun et al. 2014). Findings
from these studies are more relevant to guiding decision-making with respect to pool
integrity in this system than are findings from a single, relatively undisturbed site where
there is a strong local population of pool-breeders to recolonize a pool.

6.3.2 Activated carbon: There is no published research on the effect of the use of

activated carbon on vernal pool breeding invertebrates and amphibians. The case studies
referenced by EPA have no relevance to vernal pools as EPA’s own consultant, the
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Isosceles Group, recognized (see Attachment 3 to the Comparative Analysis). It would be
reckless to research the potential impacts of this treatment technique in the sensitive
ecology of the PSA. In any event, vernal pools in which activated carbon was used as an
alternative to excavating the pools would still be adversely affected by the clearing and
excavation of the 100-foot and the 100- to 750-foot zones around the pools.

6.4 Summary: SED 9/FP 4 MOD would include excavation and replacement of the
surface soils and vegetation in up to 43 of the 66 vernal pools in the PSA, impacting up to
27 acres of vernal pools, approximately 10 acres within 100 feet of the vernal pools, and
approximately 60 acres within 100 to 750 feet of the vernal pools. The direct long-term
impacts of SED 9/FP 4 MOD would include long-lasting changes in the hydrology of the
vernal pools and in soil conditions in the pools (due to the inability of replacement soils to
match the characteristics of the existing vernal pool soils). There is also a high probability
that invasive exotics or other undesirable plant species and animal predators (such as green
frogs or bullfrogs) would invade pools where they did not previously exist. These
alterations would, in all likelihood, result in the loss of obligate vernal pool species from
many of the pools (Calhoun et al. 2014).

Moreover, the additional forest disturbance would cause great disruption to the critical non-
breeding amphibian habitat around the vernal pools. These disturbances would result in
direct mortality and disrupt important aspects of those areas’ non-breeding functions for the
vernal pool amphibians,

Given the extensive impacts of SED 9/FP 4 MOD on the vernal pools and the forested
habitats around the vernal pools, it is highly likely that the full complement of
characteristics that contribute to vernal pool functions would not be re-established for most
of the affected pools. This is consistent with the body of broader scale studies comparing
reference pools to restored pools with sample sizes large enough to be statistically
significant, as summarized in our recently peer-reviewed and published paper in Wetlands
(Calhoun et al. 2014). These unavoidable impacts to a high-functioning floodplain vernal
pool landscape are why the Commonwealth of Massachusetts concluded that “any potential
benefits associated with remediation to achieve ecological IMPGs [the sole reason for
EPA’s proposed vernal pool remediation] would be far outweighed by the short and long-
term damage” and that “[w]e believe that restoration of these vernal pools will not result in
the actual replication of the vernal pools and associated amphibian communities that
existed prior to the removal of the pools.” (Commonwealth letter to EPA, January 31,
2011, at pages 8 and 11). We agree.
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1. INTRODUCTION

EPA’s “Comparative Analysis of Remedial Alternatives” for the Housatonic Rest of River
inaccurately portrays ecosystem restoration as a straightforward undertaking with predictable
results, as summarized in these three sentences (p. 26, lines 31-36):

“There is a significant body of knowledge with respect to ecosystem restoration that documents
the ability to reestablish the pre-remediation conditions and functions of the affected habitats
(see Appendix D of the 2011 Site Information Package). Accordingly, restoration is expected to
be fully effective and reliable in returning these habitats, including vernal pool habitat, to their
pre-remediation state. As a resull, the likelihood of effective restoration is equal under any of the
alternatives.” -

This document explains why EPA’s claims about the effectiveness and reliability of ecological
restoration are inconsistent with what we know about the limitations of this endeavor, especially
in a complex ecosystem like that of the Housatonic Rest of River. We provide a detailed critique
of Attachment 12 to the Comparative Analysis (which was Appendix D to the EPA’s Region’s
2011 Site Information Package and is referred to herein as EPA’s Appendix D), including a
shorter critique of Attachment 11 to the Comparative Analysis. We also include as exhibits to
this document a number of papers on ecosystem restoration.

First, we will provide a brief overview of our perspective on this topic by parsing the four
elements of EPA’s conclusion repeated above and responding to each.

1. “There is a significant body of knowledge with respect to ecosystem restoration...”
We generally agree. With over 10,000 scientific articles on the topic, and three specialty

journals steadily publishing more research, this is a reasonably well-studied discipline.
However, it is notable that it is also a fairly young discipline with virtually no published research
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before 1990, and over 90% of the articles published on the topic since 2000. This significantly
constrains the ability to assess the long-term efficacy of restoration projects to date. It is notable
that three major review articles regarding the attempted restoration of wetlands, rivers, and
vernal pools have been produced recently (Moreno-Mateo et al. 2012, Palmer et al. in press,
Calhoun et al. 2014, respectively) that provide a fairly comprehensive overview of relevant
issues.

2. “[This literature] documents the ability to reestablish the pre-remediation conditions and
Junctions of the affected habitats.”

This statement implies that the ability to reestablish ecosystems is well-founded, but that is
inconsistent with the body of knowledge referenced above. A better generalization would be that
ccosystem restoration can improve the structure and function of degraded ecosystems and can
occasionally, under the right circumstances, re-establish some approximation of the previous
ecosystem. We will show that EPA’s own statements contradict its claim that it is feasible to re-
establish the pre-remediation conditions and functions of critically important elements of the
Rest of River ecosystem, such as mature forests, vernal pools, and river dynamism.

3. “dccordingly, restoration is expected to be fully effective and reliable in returning these
habitats, including vernal pool habitat, to their pre-remediation state.”

We will also show that this statement is inaccurate and unsupported by the very body of
knowledge to which EPA refers. At best it would be reasonable to say that restoration may be
partly effective at returning some types of habitats to some semblance of their pre-remediation
state after an extended period that cannot be predicted with any certainty.

4. “As a result, the likelihood of effective restoration is equal under any of the alternatives.”

This statement is illogical unless you accept the premise that restoration is perfectly effective,
and we will show that this is not the case. Because the impacts of the Rest of River remediation
alternatives differ greatly and the required restoration will be far less than perfect, the ultimate
result —that is, the extent and degree of ecosystem alteration — would differ markedly depending
on the alternative selected and its impacts.

2. CRITIQUE OF EPA’S APPENDIX D (ATTACHMENT 12 TO COMPARATIVE
ANALYSIS): RIVER AND FLOODPLAIN RESTORATION

2.1 RESTORATION TRAJECTORY - RESTORING THE FUTURE

Section 2.1 of EPA’s Appendix D states (p.1 lines 31-35): “Active ecological restoration ‘sets
the stage’ for natural, passive restoration processes to take over, and can reduce the time needed
Jor recovery from many decades to that of vears.”

This generalization is misleading because the time frame for “recovery” depends very much on
the type of ecosystem in question and can range into centuries for forests like those at the center
of the Rest of River ecosystem in which large trees, snags, and logs are key components
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(Lindenmayer et al 2012). Certainly ecosystem restoration can accelerate recovery, sometimes
significantly, but there are important limitations. For example, one might subtract only 10 years
from the 100-200 years it takes to grow a very large silver maple by planting a sapling rather
than waiting for seed-based recruitment. In any event, as Fig, 1 (copied from EPA’s own
Appendix D) makes clear, the term “restoration” is a bit of a misnomer because the “ecological
restoration” results in a “novel ecosystem,” not the restoration of the “original” ecosystem as it
would have naturally evolved.

Ecological Restoration is about restoring the future

DISTURBED
” €Cosystem Restoration

Not possible to go
7 Trajectory

back in time

ORIGINAL
crosystem

Probable trajectory
without disturbance VY Restoring the future

o
>

Time

Fig. 1 Ecosystem restoration trajectories through time from EPA Comparative Analysis,
Appendix D.

We agree with the ideas depicted in this figure. However, those ideas are inconsistent with
EPA's statements about “reestablishfing] pre-remediation conditions and functions” or
“returning these habitats...to their pre-remediation state” because, as the figure makes clear,
it is impossible to restore the original ecosystem. As EPA’s figure recognizes, disturbance
and attempted restoration will result in a “novel ecosystem” with a profoundly different
species composition, including many non-native plant species. Further, EPA’s figure
underestimates the time necessary to generate a realistic novel ecosystem. Therefore, a
revision of EPA’s figure consistent with the “significant body of knowledge” to which EPA
refers would look more like this:
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Fig. 2. A modification of Figure 1 displaying more realistic scenarios (Novel Ecosystems 1
& 2) for the likely trajectory for the Housatonic Rest of River if the proposed remediation
plans are implemented. Note we have labeled the Y-axis Level of Disturbance, which was
implicit in the original EPA figure. In the original EPA figure, the resultant Novel
Ecosystem was unrealistically close to a likely natural trajectory for the original ecosystem
following remediation of the kind and scope proposed. It is impossible to know just where
the actual novel ecosystem will fall but it is likely to be higher on the Disturbance Axis and
take longer to reach that state, so we have depicted some alternative, more realistic locations
as Novel Ecosystems 1 & 2.

2.2 ELEMENTS OF A SUCCESSFUL RESTORATION PLAN

Among the eight items described in Section 2.2 of EPA’s Appendix D, there are seven that merit
comment.

--“A clear rationale as to why restoration is needed.”

It is noteworthy that, unlike most restoration projects in which historical ecological damage is
being remedied (see again EPA’s figure), in this case EPA is advocating the disturbance that
would require the attempted restoration.

--“A statement of goals and objectives of the restoration project.”

The apparent goal of this project to “reestablish the pre-remediation conditions and functions” is
not realistic for reasons that will be elaborated on below for each component of restoration.

--“A designation and description of the reference.”
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The uniqueness of the Housatonic River and floodplain make this impossible. We note that
EPA hasn’t identified any system that is anything like a reasonable analog that might serve as a
reference system.

--"“An explanation of how the proposed restoration will integrate with the landscape and its
flows of organisms and materials.”

The extent of the proposed remediation raises the specter of landscape fragmentation. Within
the lowlands of the Housatonic Valley south of Pittsfield, the Housatonic River and its floodplain
currently represent a remarkably intact corridor along which organisms can move up and down
the valley. This corridor will be severed by the excavation and access roads and staging areas
proposed by EPA and restoration cannot be relied upon to repair this fragmentation in any
predictable time frame. (See more detailed analysis in our Ecological Impacts document.)

--“Explicit plans, schedules, and budgets for site preparation, installation, and post installation
activities include a strategy for prompt mid-course corrections.”

- "“Well-developed and explicitly stated performance standards, with monitoring protocols by
which the project can be evaluated.”

--“Strategies for long-term protection and maintenance of the restored ecosystem. "

These three items cover details that are premature at this stage, but it is noteworthy how the
banner of “we will restore the ecosystem” is waved with no recognition of the complexity of this
process and the limitations that will constrain it. To quote a comprehensive review of 644 river
restoration projects: “Restoring the ecological integrity of degraded waterways is tough,
complicated work” and outcomes of river restoration tend to be “disappointing” (Palmer et al.
in press).

2.3 RIVER RESTORATION PLANNING

Many important items are touched upon in Section 2.3 of EPA’s Appendix D and we will
comment on several here and below.

-~ “...re-establishing river and floodplain processes ...”'

Dynamic river processes are already established in the Rest of River. What is being proposed is
to interrupt those processes, destroying the existing system with its varied habitats and
communities, and then attempt to restore them with techniques designed to minimize sediment
movements — from the substrates, banks, floodplains, and in the water column. Minimizing the
movement of sediment is fundamentally antithetical to restoring river and floodplain dynamism.
That objective will not allow natural, dynamic river and floodplain processes to occur, and
hence, the existing, productive ecosystems currently present will be lost. See further discussion
below.

-- “...providing for landscape linkages ..."
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As indicated above, the proposal would sever existing linkages rather than providing for their
enhancement.

--“The composition and structure of vegetation provides the basis for riparian habitat.”

This is true, and is a very worrisome aspect of the proposal given the profound difficulty of
reestablishing many species of native plants and of controlling exotic invasive plant species,
especially in an aquatic environment, as will be discussed below.

--“The morphology of the channel provides the basis for in-stream habitat.”

This is a partially true statement. However, one also needs to be cognizant of the importance of
other riverine ecosystem elements, such as bank condition, bank and floodplain vegetation, and
inputs from the surrounding and upstream landscape. That said, the proposed remediation
approach of attempting to stabilize the channel to minimize bank erosion will not restore in-
stream habitats to their prior, productive condition as discussed in Section 2.6 below.

~"... ensures the future health and integrity of the river... without requiring external
assistance.”

EPA acknowledges the need for extensive control of invasive plant species, which contravenes
this idea and will not be successful in this circumstance in any case. See further discussion of
exotic plants below.

-~“Include adaptive management”

Adaptive management is explicitly mentioned by EPA, particularly in the context of vernal pool
restoration (see pp. 6, 8, & 34 of EPA’s Comparative Analysis), but the proposed time frame of
eight years for Reaches 5A, 5B, and 5C and their associated backwaters is grossly inadequate for
acting, monitoring, learning, revising, and acting again required of adaptive management. See
further details below in Section 2.5.

2.4 HISTORY OF RIVER RESTORATION

The brief history presented in Section 2.4 of EPA’s Appendix D omits some critically important
recent attempts to assess the success of river restoration detailed below.

The section concludes with five criteria from Palmer et al. (2005) that are useful to consider:

1. A guiding image exists: a dynamic ecological endpoint is identified a priori and used to guide
the restoration (within present regional context),

EPA’s “guiding image” seems to be the riverine ecosystem in its current condition, or at least as
close to that as feasible, but this overlooks the reality that it is the proposed excavation and
dredging that would degrade the ecosystem and thus generate the need for restoration.
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2. Ecosystems are improved: the ecological conditions of the river are measurably enhanced and
move foward the guiding image.

This criterion will definitely not be met relative to the current state of the Rest of River
ecosystem, as acknowledged by EPA: “Remediation and restoration of the river and floodplain
at this scale cannot be accomplished to any meaningful level without impacts to the present state
of the river and floodplain” (p. 6 of Appendix D, lines 23-24). As discussed below, it is far
more likely that imperfect restoration will not rectify the degradation of the riverine ecosystem
caused by the excavation and dredging inherent in EPA’s proposal. A review of 644 river
restoration projects found that only 16% showed any improvement in biodiversity following
restoration activities (Palmer et al. in review) and these comparisons were relative to the
degraded state of the ecosystems, not their condition prior to the degradation that required
restoration. Certainly there will be no improvement in biodiversity relative to the Rest of River’s
current state.

3. Resiliency is increased: the river ecosystem is more self-sustaining than before.

Stmilar to Criterion 2, the Housatonic River ecosystem will be far less self-sustaining after
proposed remediation and restoration, for decades at a minimum. Fundamentally, many species
are likely to be extirpated or have severely reduced populations during this lengthy period. This
is related to many driving factors discussed below.

4. No lasting harm is done: implementing the restoration does not inflict irreparable harm.

This criterion is particularly problematic if the project contributes to regional extinction of some
listed species, as seems likely, given the difficulty of restoring endangered species populations
and their habitats. In particular, implementation of the proposal would directly disturb
approximately 374 acres of designated Priority Habitat of state-listed species, resulting in 25
takes, 9 of which would be of significant portions of the local populations of those species (see
Table 12 and Attachment E of GE’s comments on the proposed remedy).

5. Ecological assessment is completed: some level of pre- and post-project assessment is
conducted and the information is shared.

This criterion will presumably be met, although it will be critically important to tie post-project
monitoring and assessment both to measures taken prior to remediation and to “as-built”
conditions immediately following construction. Some improvements compared to “as-built”
conditions are likely but the negative changes compared to the pre-project conditions are certain
to be profound. As discussed in the next section, the time frame for both completing the work,
and presumably the assessment, is far too short.

2.5 CONSIDERATION OF TEMPORAL SCALE

In Section 2.5 of Appendix D, EPA emphasizes the dynamism of the Housatonic River and
particularly its recovery from past disturbances. We concur that it is important to appreciate the
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role of river dynamics and below we highlight some of the potential conflicts between river
dynamism and EPA’s proposed bank restoration. Here we focus on two other temporal issues.

First, contrary to EPA’s suggestion, any meaningful ecological recovery of certain clements of
the Rest of River ecosystem will take, at best, decades beyond the timeframe of the remediation.
This point is particularly salient where the dominant vegetation comprises large silver maples.
These trees are currently tall enough to support canopy-dwelling birds, have crowns wide enough
to shade the river and backwaters and have trunks robust enough to provide dens for cavity-
dwelling mammals and birds and to become large woody debris in the river. These forests also
provide critical post-breeding habitat for amphibians during summer, fall, and winter, However,
if remediation proceeds in the manner proposed by EPA, these trees will be entirely replaced
with saplings that will take at least 50 years to reach mature tree height, and probably over 100
years for full-size crowns and boles.

Second, despite EPA’s claim that “fr]emediation and restoration would progress incrementally
Jrom upstream to downstream, affecting small stretches of the river and floodplain at any given
time.” (p. 26 of EPA’s Comparative Analysis), all of the remediation in Reaches 5A, 5B, and 5C
and their associated backwaters is scheduled to be completed in just 8 years (Fig. 3). This means
that extensive areas will essentially be simultaneously denuded of their natural vegetation.

Reach 5A

Il Removal
Reach 5B Capping

Reach 5C
Backwaters

Reach 6
{(Woods Pond)

Reach 7B*

Reach 7C*

Reach 7E

Reach 7G > [

Reachs
(Rising Pond) -19
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Year of Implementation

Fig. 3. EPA’s estimated timeline for cleanup activities (taken from Figure 5 of EPA’s
Statement of Basis).
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If the goal is to affect only “small stretches ... at any given time,” then one would remediate a
small portion of the total area and wait until the vegetation has largely recovered before
proceeding to the next portion. Translating “small portion” and “largely recovered” into two
reasonable numbers (10% to constitute a “small portion” and the minimum of 50 years to
achieve mature tree height to constitute “largely recovered”) would generate a 500-year time
frame for the entire undertaking (10 portions of 10% each x 50 years). This number highlights
just how ill-advised it is to suggest that one can substantially mitigate the impact of the proposed
remediation if it is conducted within an 8-year time frame. Even if you “pushed the envelope”
very hard, the proposed 8 years is completely inadequate (for example, remediating 25% of the
area per period and assuming trees were large enough after 20 years leads to an 80-year time
frame, ten times longer than the proposal).

The fact is that adaptive management requires significant time, especially when dealing with
slow ecological processes like the growth and succession of vegetation. The fundamental feature
of adaptive management is learning from past experience, and that requires time to: monitor the
results or outcomes of actions; assess if goals were met and unintended consequences incurred;
and develop new approaches based on lessons learned. In the context of vegetation restoration it
is likely to take at least 5-10 years just to be able to judge if the restoration effort is on track to be
successful (e.g., planted trees are surviving and the site is not overrun with exotic species.)

Thus, even at sites where the goal is to restore fast-growing plants, like annuals, rather than trees
or shrubs, it is not reasonable to suggest that in just 8 years one can make multiple trips around
the cycle of adaptive management (Fig, 4).
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Fig. 4. Adaptive management requires cycles of action, monitoring, and learning,
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2.6 RESTORATION TECHNIQUES SUPPORTING DIVERSE HABITAT

Section 2.6 of EPA’s Appendix D discusses restoration techniques and presents EPA’s view of
successful restoration examples. A meta-analysis comparing 621 wetland restoration sites to 551
reference wetlands (Moreno-Mateos et al. 2012) speaks to the challenges of restoration ecology
in general and is specifically relevant to floodplain restoration:

“Our results ... from throughout the world show that even a century after restoration efforts,
biological structure (driven mostly by plant assemblages), and biogeochemical functioning
(driven primarily by the storage of carbon in wetland soils), remained on average 26% and 23%
lower, respectively, than in reference sites. Either recovery has been very slow, or post-
disturbance systems have moved towards alternative states that differ from reference
conditions.”

Similarly, these lines appear in the conclusion of a review of 644 river restoration projects
(Palmer et al. in press): “While outcomes of river restoration based on our review of published
studies may be disappointing, it is important to remember that stream restoration science is very
young compared to, say, forest or prairie restoration. Researchers and practitioners are still
developing methods, and the problematic ecological outcomes of many or most structurally
based restoration projects are only now becoming more widely acknowledged. A unified
perspective on how to succeed in restoring rivers has yet to take hold.”

In the following subsections we provide an overview of some key constraints on restoration
ecology for each of four habitat types. A more detailed analysis appears in our Ecological
Impacts document.

2.6.1 River

We refer back to the four statements from EPA’s Comparative Analysis described above to evaluate
their relevance to ease of restoring the river that is the heart of the Rest of River.

1. There is a significant body of knowledge with respect to ecosystem restoration.

Recent reviews have summarized what is known about the success, and lack thereof, for river
restoration (e.g., Palmer et al. 2005, Bernhardt and Palmer 2011, Palmer et al. 2014, Palmer et al.
in press). We summarize the findings from key papers in the next few sections,

2. [The literature] documents the ability fo reestablish the pre-remediation conditions and
functions of the affected habitats.

Recent review papers repeatedly call attention to the lack of river restoration success, Palmer et
al. (in press) state: “Yet, ecologists have pointed out that while restoration of
hydro-geomorphology is a critical consideration in restoring many streams, it is typically not
sufficient for degraded channels and it can even lead to worsening the ecological condition of
the stream, i.e., may be viewed as a disturbance itself (Louhi et al. 2011, Tullos et al, 2009). For
example, if in the process of restoring floodplain overflow potential, riparian trees are removed

10
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from a previously closed-canopy stream, the underlying energy regime may change from
allochthonous resources to one driven by primary production, which may shift the stream further
away from the desired ecological state often toward algae dominated streambeds and higher
temperatures (Sudduth et al. 2011). Similarly, if the hydrologic regime is restored but there is no
nearby source of invertebrate colonists, then the in-stream communities remain unrestored
(Sundermann et al. 2011).”

3. Accordingly, restoration is expected to be fully effective and reliable in returning these
habitats . . . to their pre-remediation state.

For riverbeds, based on an extensive review of river restoration projects, this statement is simply
not true. Palmer et al. (in press) found that: “A strong focus on channel morphology has led to
approaches that involve major earth-moving activities such as channel re-configuration with the
unmet assumption that ecological recovery will follow.” The same review “showed there
remains a major emphasis on the use of dramatic structural interventions such as completely
re-shaping a channel despite growing scientific evidence that such approaches do not enhance
ecological recovery and the data we assembled (Table 2) suggest they are generally ineffective
in stabilizing channels when that is the primary goal.” Thus, it is highly unlikely that, following
the implementation of EPA’s proposal (which would directly impact 126 acres of aquatic
riverine habitat and at least 3.5 miles of riverbank in Reach 5A, as shown in Table 11 of GE’s
comments), the Rest of River could be restored to its current high level of biodiversity and
productivity, and it is nearly certain this highly functioning set of reaches will become further
degraded and lose valued riverine habitats, decreasing the diversity of species now present (see
Table 12 and Attachment E of GE’s comments).

4. [T]he likelihood of effective restoration is equal under any of the alternatives.

The remediation alternatives considered by the Comparative Analysis vary considerably in how
they will alter the existing riverine ecosystem. Therefore, it is incorrect to suggest that the
“likelihood of effective restoration is equal” unless, by being equal, it is assumed that any
restoration outcomes will be suboptimal and ineffective in any alternative implemented, as a
review of the literature snggests.

2.6.2 Riverbanks

We again refer back to the four statements from EPA’s Comparative Analysis described above to
evaluate their relevance to ease of restoring riverbanks in the Rest of River.

1. There is a significant body of knowledge with respect to ecosystem restoration.

As described in Attachment 11 (Bank Erosion/Restoration) to EPA’s Comparative Analysis,
there are accepted methods in the literature to stabilize and/or repair severely eroded riverbanks.
What is not sufficiently acknowledged in EPA’s analysis of alternatives are the system-wide,
negative impacts that will result due to the extensive spatial extent of riverbank remediation — 3.5
miles of riverbank for Reach 5A alone. In addition, it is important to recognize that in most
rivers of this type, a portion of the banks will be eroding as part of the natural process of forming
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meanders where the outer cut bank maintains a near-vertical face of exposed sediments and soil.
Several species have adapted to or require this type of habitat (e.g., belted kingfisher, bank
swallow, denning otter or mink, etc.). In the eastern U.S., when the dominant forest cover is
intact, steep banks are stabilized by the root masses of trees living at the top of the bank, When
steep, eroding riverbanks are not pervasive (and they are not pervasive in the Housatonic), then
the negative impacts of erosion and sedimentation in the riverine ecosystem can be readily
absorbed . Thus, the primary question that should be asked and answered is, what is the
minimum length of eroding riverbank that should be, and can be, stabilized to reduce targeted
riverbanks erosion problems without causing harm to the overall riverine ecosystem? We
believe it is far less than 3.5 miles.

2. [The literature] documents the ability to reestablish the pre-remediation conditions and
functions of the affected habitats.

We agree that “fo]ver time, the Housatonic River will move toward a state of uniform energy
dissipation that will result in reduced bank erosion, a reduction in bar formation, and fewer
channel processes that form and maintain the oxbows” (Attachment 11, page 2). We also agree
that there are a series of standard techniques to stabilize severely eroding riverbanks (e.g., live
staking, fascines, tree/log revetments, log or rock cross vanes, plant mats, geotextile applications,
etc) (Bubanks and Meadows, no date). In degraded rivers, conducting selected stabilization or
repair of highly eroded riverbanks is a common practice. What is of great concern for the
Housatonic Rest of River is the excessive number and length of riverbanks designated for
remediation. If a few sections were remediated, the consequences to the riverine ecosystem
would be minor. If extensive sections are remediated, then negative impacts — loss of shade,
increasing temperatures, loss of critical breeding, resting, and overwintering habitats - will cause
significant changes to the Housatonic, damaging the ecological integrity of the system.

3. Accordingly, restoration is expected to be fully effective and reliable in returning these
habitats . . . to their pre-remediation state.

This claim is incorrect for the riverbanks. As stated in the Section 2.6.1 on rivers, wholesale
disturbance of the river channel along lengthy reaches can have undesirable impacts on the
adjacent riverbanks and do not necessarily enhance the ecological recovery of the riverine
ecosystem (Palmer et al. in press). Another factor of concern for the proposed remediation
derives from EPA’s statements that, because the objective is to permanently stabilize the
remediated riverbanks, their angle of repose would be quite low, eliminating many of the vertical
or steep banks. Also, there would be a sustained effort to keep the banks free from mature trees,
the concern being that tree roots would dislodge some of the stabilizing structures. As a
consequence, these remediated banks would not serve the same functions of the existing natural
banks, that is, providing shade, habitat, and contributing coarse wood debris into the riverine
ecosystem. Most of Reach 5 is designated as habitat for many state-listed species, and these
impacts would be devastating to those valued populations.

4. [T] he likelihood of effective restoration is equal under any of the alternatives.

12
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If only the most severely eroded riverbanks were stabilized — a much smaller proportion than
proposed — then the natural recovery of the river could proceed unabated, since the few stabilized
banks would likely not affect the overall recovery. If more than a small proportion of the
riverbanks are disturbed during remediation, then this recovery would be set back for decades,
since the stabilized banks themselves would be permanently altered and this would undermine or
preclude the prospects of returning to overall pre-remediation conditions along the river.

2.6.3 Floodplain

We again refer back to the four statements from EPA’s Comparative Analysis described above to
evaluate their relevance to ease of restoring floodplain habitats in the Rest of River.

1. There is a significant body of knowledge with respect to ecosystem restoration.

The overwhelming majority of the literature on river restoration is focused on reclaiming the
dimensions of the river channel and immediate banks. Few studies are directed specifically at
floodplain restoration, and thus, there is not “a significant body of knowledge” concerning the
potential restoration of this vital component of the riverine ecosystem.

2. [The literature] documents the ability to reestablish the pre-remediation conditions and
Sfunctions of the affected habitats.

The literature on river restoration, and the relatively few successful examples, are most
applicable to reaches where the channel and associated riverbanks and floodplains have been
severely altered by channelization, filling and/or drainage of aquatic features of the floodplain, or
encroachment of urban and industrial developments. These alterations, in turn, cause drying of
the floodplain, loss of flood storage capacity, and elimination of suitable habitats for many
floodplain species. Implementation of EPA’s proposal would cause these types of destruction.
Although the wholesale reconfiguration of channels, beds, and banks was appropriate for the
Upper 2 Miles of the Housatonic River where severe alterations had previously occurred, they
are highly inappropriate for the Rest of River where more natural hydrodynamics and the
resultant productive habitats currently exist.

Palmer et al. (2014) describe the intentional shift in urban headwater streams toward highly
engineered functions for stormwater management. These projects rarely achieve the intended
functions (ecosystem services). In an earlier review paper, Palmer et al. (2010) stated: “The
findings indicate that physical heterogeneity should not be the driving force in selecting
restoration approaches for most degraded waterways. Evidence suggests that much more must
be done to restore streams impacted by multiple stressors than simply re-configuring channels
and enhancing structural complexity with meanders, boulders, wood, or other structures.” More
recently, Palmer et al. (in press) state: “A strong focus on channel morphology has led to
approaches that involve major earth-moving activities such as channel re-configuration with the
unmet assumption that ecological recovery will follow”; and “Qur review showed there remains
a major emphasis on the use of dramatic structural interventions such as completely re-shaping
a channel despite growing scientific evidence that such approaches do not enhance ecological
recovery and the data we assembled (Table 2) suggest they are generally ineffective in
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stabilizing channels when that is the primary goal.” Therefore, it is clear that given its large
spatial extent, limited period, and available techniques, EPA’s proposal is unlikely to be
successful in establishing pre-remediation ecological conditions or services. As stated
previously, and shown in our revision of EPA’s trajectory figure (Fig. 1), a novel ecosystem will
develop over an extended time period of decades, but it will be one that is quite different from
the current riverine ecosystem (Fig. 2).

3. Accordingly, restoration is expected to be fully effective and reliable in returning these
habitats . . . to their pre-remediation state.

For floodplain habitats, this is not true for multiple reasons, many of which were covered in
detail in Sections 5-8 of the Revised CMS. Here, we offer four examples from the literature of
why restoration will not reliably return floodplain habitats — forested wetlands, emergent
wetlands, riparian areas — to their pre-remediation states.

Jansson et al. (2007) found that animal and plant species affected before or during restoration of
rivers do not necessarily return after restoration, and that an inability to manage invasive plants
leads to novel ecosystems: “Species that have been lost from a stream cannot be assumed to
recolonize spontaneously, calling for strategies to ensure the return of target species to be
integrated into projects. Possible effects of invasive exotic species also need to be incorporated
into project plans, either to minimize the impact of exotics, or to modify the expected outcome of
restoration in cases where extirpation of exotics is impractical.”

Moreno-Mateos et al. (2012) and Gebo and Brooks (2012) compared multiple wetland mitigation
projects to reference wetlands and found that neither the structure nor function of wetlands were
being replaced with current restoration or mitigation practices. In a meta-analysis of 621
wetland restoration projects, Moreno-Mateos et al. (2012) found that: “Ecological restoration to
recover critical ecosystem services has been widely attempted, but the degree of actual recovery
of ecosystem functioning and structure from these efforts remains uncertain.” Gebo and Brooks
(2012) showed that fringing wetlands along lakes had the highest probability of successful
replacement, whereas vegetated depressions and forested wetlands were most vulnerable to
failure. Under EPA’s proposal, 14 acres of emergent wetland and 36 acres of forested wetland
will be destroyed (see Table 11 of GE’s comments on proposed remedy); and with a low
likelihood of successful replacement of structural and functional features, the ecological value of
these areas of the Rest of River floodplain will decline substantially.

Bernhardt and Palmer (2011), in summarizing river restoration practices, stated that “given that a
number of studies have now found no ecological improvement from channel reconfiguration
projects and, in some cases, even found evidence of increased degradation (e.g., Tullos et
al.2009), future restoration approaches should keep earthmoving activities to a minimum,
particularly if they include the removal of trees.”

Buchanan et al. (2012) offered extensive recommendations on how to critically model and
monitor the complex hydrodynamics of river restoration projects, but they also realized how in-
stream processes interact with restoration of floodplains: “Problems with stream restoration
projects involving floodplain creation, regrading, or clearing have been largely attributable to
low hydraulic roughness over the floodplain.” The authors expressed these concerns for

14



Restoration Response

relatively short reaches on a single river. What should be of significant concern for the Rest of
River are the extensive areas of river channel, riverbank, and floodplain that will be disturbed
simultaneously during the remediation process (see Section 2.5). Even if work is performed on
short reaches or small areas, the cumulative floodplain and wetland revegetation efforts will not
have sufficient time to produce “roughness™ across the floodplain to counter the inevitable heavy
rainfall and flooding events that will occur during the first few years of vegetation establishment.
Newly planted areas, even after several years, will have reduced rooting masses, with less chance
of resisting erosion and loss of soil during harsh weather events. Non-forested open areas will
dominate any remediated floodplain areas, translating to loss of mature forest habitat and
species, and fragmentation of the forested riverine corridor. Large trees in a forested floodplain
are irreplaceable and without them, shade is reduced, water and land surface temperatures
increase, species dependent on large trees are lost, and opportunistic invasive plants will
proliferate, further degrading the ecological integrity of the system.

4. The likelihood of effective restoration is equal under any of the alternatives.

Under EPA’s proposed remedy, the types and spatial extent of remediation activities will not be
able to “keep earth-moving activities to a minimum” (Bernhardt and Palmer 2011) or produce
sufficient native vegetation cover to protect land surfaces from erosion. The objective of
reducing sedimentation will be negated by increased losses of sediment and soil from newly
constructed riverbeds, riverbanks, and floodplains. These types of post-remediation problems
will lead to even more damage to aquatic ecosystems in the Rest of River than the actual
remediation process.

2.6.4 Vernal Pools

We again refer back to the four statements from EPA’s Comparative Analysis described above to
evaluate their relevance to ease of restoring vernal pools in the ROR.

1. There is a significant body of knowledge with respect to ecosystem restoration.

There is a fair amount of information about creating vernal pools and we recently reviewed the
state-of-the-art of pool creation in a peer-reviewed paper (Calhoun et al. 2014) that is attached as
Exhibit D-4 hereto. Our review of the literature indicates that vernal pool creation is an
imperfect science (Calhoun et al. 2005, Windmiller and Calhoun 2008, Denton and Richter
2013). There is a lot of gray literature (not peer-reviewed) on pool creation methods (i.e., how-
to guidance books for pool creation), but the peer-reviewed scientific studies that evaluate the
success of pool creation raise serious doubts about the efficacy of these methods in conserving
target pool-breeding species.

2. [The literature] documents the ability to reestablish the pre-remediation conditions and
Junctions of the affected habitats.

Collectively, the peer-reviewed literature cautions against assuming pool creation will
successfully create suitable habitat for obligate or target vemal pool species. It suggests that the
key to effective vernal pool creation is attention to context: For example, what was the historical
landscape distribution of wetlands and vernal pools and what is the current distribution? What
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are the target species of concern? Where will source populations come from if pools fail? What
is the condition of the post-breeding habitat (e.g., the adjacent forest)? EPA’s statement that the
literature “documents the ability to reestablish pre-remediation conditions and functions" of
vernal pools habitats is unfounded given: (a) the destruction of all or parts of numerous pools in
the floodplain and clear cutting of mature forest and soil removal in adjacent post-breeding
forested habitat; (b) the current pool context (a series of high functioning vernal pools that are
connected through mature forested corridors and are habitat for target species that are sensitive to
this type of destruction, such as wood frogs and fairy shrimp); and (c) the difficulty in re-
establishing natural hydroregimes and soil substrates in artificially constructed pools.

3. Accordingly, restoration is expected to be fully effective and reliable in returning these
habitats, including vernal pool habitat, to their pre-remediation state.

There are many reasons why this statement is invalid (e.g., difficulty in recreating appropriate
hydroperiods, soil conditions and suitable post-breeding habitat} and these restoration liabilities
have been discussed in depth in previous documents (e.g., in the response to vernal pool
remediation in the Revised CMS, our vernal pool White Paper shared with EPA in 2012, and the
pool creation literature review published by Calhoun et al. 2014), We focus on two key factors
here: (1) EPA’s use of the Massachusetts Natural Heritage and Endangered Species Program
(NHESP) measure of success for vernal pool certification is inappropriate; and (2) the experience
with the restoration of one vernal pool in the floodplain upstream of the Rest of River provides
no basis for the conclusion that the vernal pool network of the Rest of River can be recreated in
the highly degraded and/or deforested river floodplain that will exist following the
implementation of EPA’s proposal.

First, the evidence of breeding by any vernal pool amphibian sufficient for certification of a
vernal pool under the Commonwealth’s regulations is not appropriate to evaluate the potential
population-wide effects on pool-breeding amphibians by destruction of both pool and terrestrial
habitat at the scale proposed by EPA for the Rest of River. The MA NHESP’s evidence-of-
breeding criterion for certification is designed to protect vernal pools with this modest showing,
not to maintain the population persistence of more diverse populations of pool-breeding
amphibians or to maintain other vernal pool ecosystem services (e.g., resting and foraging sites
for mammals, birds, and other herpetofauna (Mitchell et al. 2008), biogeochemical services
including nutrient cycling and transformations (Capps et al. in press), or hydrologic functions
(Mushet et al. in revision). These guidelines were NOT intended or crafted for determining
whether a remediated pool meets the goal of sustaining current population levels of pool-
breeding amphibians or other landscape-scale pool functions (see Lichko and Calhoun 2003,
Calhoun et al. 2014).

Second, EPA’s experience with the remediated and “restored” vernal pool known as 8-VP-1 is
no evidence that the over 40 vernal pools that could be affected by EPA’s proposal (as an upper-
bound estimate) can be effectively restored. The single remediated vernal pool does now
provide appropriate breeding habitat for wood frogs in some years (following a dry-down year)
but also serves as a potential sink in years when hydrologic conditions allow green frogs to
successfully breed there, which is devastating for sensitive vernal pool species. This mixed
result tells us nothing about the effect of the remediation proposed by EPA for the Rest of River.
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The relevant study would require baseline research on amphibian breeding populations of an
analogous section of river with multiple pools and associated terrestrial habitat followed by a
recovery study. Given that this is not possible, one needs to rely on broader scale studies that
compare reference pools to mitigated pools with sample sizes large enough to be statistically
significant (Calhoun et al. 2014). Findings from these studies are more relevant to guiding
decision-making with respect to pool integrity in this system than are findings from a single,
relatively undisturbed site where there is a strong local population of pool-breeders to recolonize
a pool.

We have already summarized that body of literature in Calhoun et al. 2014. In short, vernal pool
functions (within the pool footprint and as related to adjacent terrestrial habitats and ecosystem
connections) cannot be adequately replaced in most cases and most certainly should not be used
as a rationale for justifying destruction of intact breeding and post-breeding amphibian habitats,
particularly at the scale currently proposed for the Rest of River.

4. The likelihood of effective restoration is equal under any of the alternatives.

Given that the degree of vernal pool remediation varies significantly among alternatives and that
there is a high likelihood of vernal pool restoration failure, this is not true. Success of creation
efforts hinges strongly on successful recreation of hydrology, soil conditions, adjacency of
mature forest suitable for post-breeding habitat and connections to other wetlands, and healthy
source populations from nearby pools, none of which will be available in the current proposed
remediation for the Rest of River. The level and extent of habitat destruction vary greatly among
remediation plans and are of supreme relevance to the level of restoration success.

2.6.5 EPA’s Restoration Examples

We reviewed the case studies provided in EPA’s Appendix D for relevance to potential success
of the proposed remediation and restoration activities in the Housatonic. None of the case
studies cited as examples of successful restoration is appropriate for comparing the potential
outcomes of the proposed remediation and restoration efforts in the Rest of River (see Woolsey
et al. 2007 on the importance of closely matching proposed restoration outcomes specifically
with relevant reference metrics for each critical ecosystem function). The Rest of River is an
ecologically vibrant reach of river as described below:

The Housatonic River watershed is critical to biological conservation in Massachusetts. The
Western New England Marble Valleys ecoregion that spans the lowlands of the Housatonic
watershed is characterized by calcium-rich conditions that support some of the rarest plants,
animals, and natural communities in the state. The watershed currently contains 110 plant
species and 51 animal species protected by the Massachusetts Endangered Species Act (MESA)
(NHESP 2010).

The EPA proposal would cause extensive damage to a river and floodplain that winds for more
than 10 miles through a diverse ecosystem that includes an extensive complex of riverbed,
riverbank, wetland, floodplain, and backwater habitats. That complex system includes a largely
unfragmented forested floodplain corridor and provides exceptional habitat for many wildlife
and plant species, including over 50 rare species listed by the State. By contrast, the Provo
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River, Kissimmee River, Big Spring Creek, Nine Mile Run, and Clark Fork River restoration
projects identified by EPA were focused on rivers that were physically, chemically, and
biologically degraded either in urban (Clark Fork, Nine Mile Run) or agricultural (Provo,
Kissimmee) settings, and/or largely in semi-arid riparian settings in the western U.S. (Clark
Fork, Provo, Big Spring Creek). In all of these cases, the river sections had been channelized,
dammed, or otherwise physically and/or chemically compromised and restoration efforts
consisted of removing point and non-point source pollutants and restoration or complete creation
of the physical structure of the systems (restoring stream banks, meanders, hydrologic flows to
floodplains, etc.). None had intact floodplain and bank ecosystems well connected to a diversity
of other wetland resources, with the biodiversity and ecological integrity of the Rest of River. In
addition, some of the restoration activities are still in progress and assessment of successes is
premature,

2.6.5.1 Provo River Project, UT (URMCC 2011, cited in EPA’s Appendix D)

Prior to restoration, the Provo River consisted of a highly altered river system that was created
during the 1940s and 1950s when the river was dammed, channelized, and placed between dikes
as part of federal water reclamation projects. It was a straight river channel running through
agricultural land. The goal of the restoration project was to realign the river to a more natural,
meandering pattemn and provide a protected corridor along the river — or, in other words, to make
it more like the current Rest of River. This is very different from attempting to re-establish the
conditions of a highly productive natural ecosystem.

Relevance to Housatonic: The 12-mile Provo River section that was remediated was highly
physically degraded in a landscape dominated by agriculture and semi-arid landscape riparian
vegetation. This project was a physical restoration to remediate past structural
degradation of a river system.

2.6.5.2 Kissimmee River, FL. (Mossa 2009, cited in EPA’s Appendix D)

Similar to the Provo River, the Kissimmee River prior to restoration consisted of a channelized
canal that was created for flood protection in the 1960s by cutting and dredging a 30-foot deep
straightaway through the river’s former meanders. The restoration project included backfilling
approximately 8 miles of the canal to reconnect and restore flow to the former river channel, and
the removal of existing levees, water contro! structures, and various infrastructure improvements
within the project area, including a number of headwater lakes. This project re-established flow
to much of the former river channel and associated wetlands. This is much different from the
promised restoration of the Rest of River because it involved a completely different setting and
did not involve the reconstruction of riverbanks or adjacent wetland or other floodplain habitats.
The continuation of the project is currently (as of August 2014) stalled in court.

Relevance to Housatonic: The Kissimmee River Basin is dominated by agriculture and marshes.
A river that was dammed by flood control structures and drained has been restored to re-flood
marsh land and re-establish the expansive wetland area associated with the Everglades. This
project involved a physical restoration to emulate past conditions,
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2.6.5.3 Big Spring Creek, MT (Inter-fluve 2011, cited in EPA’s Appendix D)

This project addressed a small (2,600-foot-long) reach of Big Springs Creek that had been
channelized and straightened in 1912, with the adjacent floodplain used for numerous industrial
purposes until the mid-1980s. The work involved constructing a 4,000-foot-long meandering
channel adjacent to the man-made channel while water continued to flow down the artificial
channel.

Relevance to the Housatonic: This project provides no precedent for restoration of the 10+ miles
of meandering river and densely wooded riparian floodplain corridor in the Rest of River.
Further, the relevance of this project for riverbank reconstruction is undermined by the fact that it
was performed in the dry, whereas EPA’s proposal would involve riverbank restoration through
flowing water, which would preclude use of several bioengineering restoration techniques. The
only commonality was an issue with PCBs (see page 120 of the Inter-fluve report for PCB
contaminant details), but the banks, streambed, and floodplains of the river were not
excavated. The stretch of river remediated was already highly degraded and physically
and chemically and biologically compromised.

2.6.5.4 Nine Mile Run Restoration Project, PA (see Powerpoint available at
http://www.fws.gov/chesapeakebay/masrc/MASRC%20PDFs/A_session web/9 A Ande

rson.pdf)

This project addressed a two-mile reach of Nine Mile Run in Pittsburgh, which was a completely
urbanized stream that had been subjected to 90 years of abuse from urban activity. According to
one account, it was “polluted into lifelessness, buried in culverts, insulted with trash, gouged by
flash floods, and stripped of its floodplain by vast piles of slag,” and “was as close to biological
death as a stream could get” (“Nine Mile Rerun,” Landscape Architecture, Nov. 2007). The
restoration project included removal of rocks, channel reconfiguration, creation of riffle and pool
sequences, riverbank stabilization, and installation of native plantings.

Relevance to Housatonic: Restoration of biologically dead streams like this, where anything is
better than its prior condition, is no precedent for efforts to restore the complex existing system
of diverse environments and their wildlife that would be required if the EPA proposal is
implemented in the Rest of River. Such efforts are much less likely to succeed than restoring a
dead stream to life. Most of the work was to reduce source pollutants, re-introduce structure into
the stream, and to stabilize the highly eroded and degraded banks. No river floodplain, banks, or
streambeds were removed.

2.6.5.5 Loring Air Force Base, ME (see site visit summary report by Brooks et al. dated April
27, 2010 and Powerpoint presentation prepared for September 2012 meeting with EPA, attached
as Exhibits D-30 and D-31)

This project in northern Maine involved restoration of 2.5 miles of a small streambed and 35
acres of riparian wetlands after remediation to remove PCB contaminated soils and sediments.

Relevance to Housatonic: The Loring “unnamed stream” drains just one square mile and has a
minimal floodplain as is typical of 1* and 2™ order streams. In contrast, the Housatonic River is
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a large, dynamic river (draining approx. 180 sq miles above the Rest of River) with extensive
floodplains and riparian wetlands characteristic of a 5th order river. Reaches 5A and 5B of the
Housatonic River are characterized by high, undercut banks whereas the Loring AFB stream is
characterized by low, primarily stony banks. Wetlands in much of the Rest of River are
dominated by vegetation adapted to regular flooding, notably an understory of ferns and herbs
under a tall forest canopy. Wetlands at the Loring site are dominated by species that do not
tolerate flooding, notably tall shrubs such as alders and coniferous trees. The Rest of River has
an array of at least 58 productive, naturally occurring vernal pools (or wetland depressions). The
Loring restoration site had no documented vernal pools prior to restoration. Created pools
visited in 2010 showed minimal pool-breeding amphibian activity. In summary, Loring is an
unsuitable comparison for the Housatonic due to differences in: watershed size and river
hydraulics; number and type of banks and vernal pools; plant communities and soil types;
and sensitive habitats of rare species.

2.6.5.6 Clark Fork River, MT (MNRDP 2008; CERTAC 2009; EPA 2011 — cited in EPA’s
Appendix D; also see updates to this project at: hitp://www.cfrtac.org/061913.html).

This project has three components. The first component, and the only portion where restoration
has been completed, was a headwater creek that was totally dead due to metals contamination
from mining waste; it contained no living plants or aquatic life whatsoever. In that creek, the
contaminants were removed, a new substrate was placed, and plantings were installed. The
second component, involving the Clark Fork itself, is ongoing (see below), so cannot be a
precedent for successful restoration. The third component is the Milltown Reservoir, where the
dam was removed, the metals in sediments were cleaned up, and the State is restoring 2.5 miles
of river upstream from the dam. An update (the project is still ongoing) and photos can be found
at the Clark Fork River restoration website: http:/www.cfrtac.org/061913 . html.

Relevance to Housatonic: As noted above with respect to Nine Mile Run, restoration of the dead
headwater stream is irrelevant to EPA’s suggestion that the thriving ecosystem of the Rest of
River could be restored after the widespread damage inherent in implementation of EPA’s
proposal. In addition, comparisons to remediation efforts for a static reservoir are irrelevant to
remediation of a flowing river. Furthermore, the Clark Fork River is situated in a semi-arid
region where the floodplain is dominated by willows and shallow river banks. The context and
ecological function of this system and the Housatonic are not comparable. This project
involves the attempted restoration of a historic river channel and highly toxic reach of river
through excavation and recreation. The clean-up is still ongoing and results of the efficacy
of the project in restoring ecological functions, except for difficulty in revegetating the
floodplains, remain to be seen.

2.6.6 Attributes of a Restored Ecosystem

Section 2.6.4 of EPA’s Appendix D presents nine attributes of a restored ecosystem based on the
SER International Primer on Ecological Restoration (SER 2004). We respond to two of these in
detail (Attributes 1 and 2), and for the other seven attributes we make summary observations
based on our responses elsewhere in this document.
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1. The restored ecosystem contains a characteristic assemblage of the species that occur in the
reference ecosystem and that provide appropriate community structure.

As mentioned above, only 16% of the river restoration projects reviewed by Palmer et al, (in
press) showed improvement. In the case of the Housatonic ecosystem, the most appropriate
reference ecosystem is the current ecosystem, prior to the proposed remediation, that will
necessitate restoration. Revegetating the bare substrate remaining after major earthworks is not
too challenging, because “nature abhors a vacuum.” However, there is world of difference
between making a site green and restoring some semblance of the native flora, the suite of plant
species indigenous to a particular environment. That difference is obvious from an analysis of
249 cases of restoring 172 plant species (Godefroid et al. 2011) in which only 29% of efforts
were deemed successful by the people who undertook the restoration, despite using a low bar for
success based simply on survival rather than reproduction. Also, germane to the “time required
for adaptive management” issue discussed above, the authors found that metrics of success
actually declined through time after a restoration. For example, percent of individuals flowering
(one key to long term persistence) diminished steadily through time and averaged only 6% after
4 years. One study of restoring native plants is of particular interest because it was executed in
Massachusetts and had a substantial sample size: almost 30,000 propagules in 596 plots. Fifteen
years after a reintroduction project at two reserves outside Boston, Drayton and Primack (2011)
revisited reintroduced populations of eight plants species and discovered that six species were
entirely gone, one had limited success, and only one was well established. Ecosystem restoration
proponents generally assume that animal species will recolonize a site on their own. This is
unlikely in the case of many riverine animal species in the Rest of River, given the vast extent of
the proposed mntervention and the rather different environments upstream and downstream of the
remediation areas, which are unlikely to harbor the same suite of species.

2. The restored ecosystem consists of indigenous species to the greatest practicable extent.

There is a high risk of greatly increasing the abundance of exotic invasives in the Rest of River.
Exotic plants are already prevalent with 18 problematic species listed. Conditions will improve
substantially for most exotic invasive species with extensive areas of exposed soil (both backfill
and new sediments), less competition from native species removed during remediation, and more
sunlight following forest canopy removal (a factor relevant to both aquatic and terrestrial
species). Furthermore, access roads, staging areas, and the movement of vehicles and soil will
all increase invasions of propagules. EPA documents imply that controlling exotics is
straightforward, but this is not the case. One analysis (Kettenring and Adams 2011) examined
335 research papers covering control of 110 invasive plants species and reported: “Regardless of
control method, our meta-analysis revealed that few studies produced gains in native plant
cover, density or biomass.” The authors also warned about the negative ecosystem impacts of
invasive control: “Herbicide was the most commonly implemented and, according to our meta-
analysis, the most effective control method for reducing invasives. However, native species
response to herbicide was highly variable, probably because this broad-scale approach can
hinder native species establishment through seed limitation.” In fact, there can be unintended
consequences of using particular techniques to control invasive exotics (see Skurski et al. 2013).
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3. All functional groups necessary for the continued development and/or stability of the restored
ecosystem are represented, or, if they are not, the missing groups have the potential to colonize
by natural means.

As detailed throughout this document and the Revised CMS, many functional groups will be
impaired by the proposed work. To take but one example, sizable trees, notably silver maples,
will take many decades to restore, especially the largest trees that have special functional
significance (Lindenmayer et al. 2012).

4. The physical environment of the restored ecosystem is capable of sustaining reproducing
populations of the species necessary for its continued stability or development along the desired
trajectory.

As detailed throughout this document and the Revised CMS, profound changes to the physical
environment will be widespread. Three of the most significant are diverse changes in the
microclimate due to vegetation removal that affect all aspects of the ecosystem, changes in soil
chemistry and hydrology due to the massive amount of earth moving proposed, and major
changes to the structure and dynamism of the riverbanks.

5. The restored ecosystem apparently functions normally for its ecological stage of development,
and signs of dysfunction are absent.

Because function is tied to the species composition of the ecosystem, this attribute will not be
fully achieved because of issues raised above regarding loss of native species and increased
populations of invasive species. Regardless of species composition, the restored ecosystem will
not function normally because bank stabilization efforts will severely constrain the natural
dynamism of the river, as described above.

6. The restored ecosystem is suitably integrated into a larger ecological matrix or landscape,
with which it interacts through abiotic and biotic flows and exchanges.

This attribute will not be achieved because the proposed remediation and restoration efforts will
lead to fragmentation in two ways. First, the river and its floodplain, which currently constitute a
remarkably intact corridor, will be severed. Second, the Rest of River downstream of the more
urbanized Upper 2-Mile Reach that was remediated previously will not have the benefit of
colonization by plants and animals from upstream because the Upper 2-Mile Reach has only an
impoverished biota.

7. Potential threats to the health and integrity of the restored ecosystem from the surrounding
landscape have been eliminated or reduced as much as possible.

The key issues in this respect are tied to the access roads, staging areas, and footprint of
remediation activities, all of which will result in significant, long-lasting changes in the
landscape which will decrease the habitat suitability of the restored ecosystem for the species
that currently rely on it and increase the success of invasive species, and other impacts.
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8. The restored ecosystem is sufficiently resilient to endure the normal periodic stress events in
the local environment that serve to maintain the integrity of the ecosystem.

The ecosystem’s resiliency is likely to be significantly compromised by all the issues discussed
above.

9. The restored ecosystem is self-sustaining to the same degree as its reference ecosystem, and
has the potential to persist indefinitely under existing environmental conditions. Nevertheless,
aspects of its biodiversity, structure, and functioning may change as part of normal ecosystem
development, and may fluctuate in response to normal periodic stress and occasional
disturbance events of greater consequence. As in any intact ecosystem, the species composition
and other atiributes of a restored ecosystem may evolve as environmental conditions change.

We acknowledge that ecosystems are not static as emphasized in the last two sentences above.
Nevertheless, to be self-sustaining, an ecosystem must be resilient and cannot be challenged too
severely. The proposed remediation will constitute an overly severe challenge that cannot be
rectified by restoration attempts.

3. SUMMARY

As explained throughout this document, the science and practice of ecosystem restoration
provide only a tenuous foundation for undertaking a vast, complex project such as the proposed
remediation and restoration of the Housatonic Rest of River. To quote Palmer et al. in review
again: “...it is important to remember that stream restoration science is very young... [and that]
a unified perspective on how to succeed in restoring rivers has yet to take hold.” EPA has
repeatedly minimized the difficulties involved, for example, by presenting an unrealistically
short time-line, by minimizing the impacts of fragmentation, by implying that exotic invasive
species will be readily managed, and much more. Perhaps EPA’s most fundamental mistake is
to assert boldly that “restoration is expected to be fully effective and reliable in returning these
habitats ... to their pre-remediation state.” No student of restoration ecology would make such
an assertion and indeed EPA contradicts itself on this basic issue. If EPA’s proposed remedy is
implemented, the Rest of River will be severely impaired for many decades, perhaps centuries,
and restoration efforts will constitute just a small Band-Aid on a gaping wound.

4. REFERENCES

The literature review for EPA’s Appendix D is very limited relative to what is available. Most
notably only 6 out of 23 citations by EPA are from peer-reviewed scientific journals (noted by *
in Section 4.1 below); 12 papers are from the so-called “gray literature,” chiefly reports about
particular projects written by the people who undertook them. This is potentially significant
because, according to Bernhardt and Palmer (2011): "Despite a lack of measurable ecological
improvement..., most restoration practitioners consider their projects to be successful.” (Also see
Bernhardt et al. 2007.) 1t is also notable that the literature review is currently rather out-of-date,
with no peer-reviewed articles since 2009, and only 5 project reports in 2010 and 2011. To
provide some context for the “thinness” of Appendix D’s literature, we performed a search of
Web of Science using this keyword string — (River* or Stream* or Floodplain*) Restor* — and
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generated 9,874 references on July 17, 2014. Even if we eliminate citations after 2011, the total
is 7,645, Clearly, most of these thousands of papers are only tangentially relevant to the
Housatonic remediation and restoration proposal, but many of them are relevant, particularly
those that provide an overview evaluation of earlier projects, but unfortunately they do not seem
to have provided a foundation for EPA’s Appendix D. In the next two subsections, we review
the EPA’s literature, then provide an annotated set of citations for 30 directly relevant papers that
EPA did not cite.

4.1 REVIEW OF REFERENCES ON ECOSYSTEM RESTORATION CITED BY EPA

The papers cited in EPA’s Appendix D represent a slim and dated reflection of the literature.
Most are on methodologies and guidelines for restoration. The scientific papers cited there all
suggest that river restoration is relatively young and a controversial and risky business that is
very site-specific and, foremost, should be ecologically based. Thus, Appendix D does not
reflect some of the key concepts set forth in the papers that it cites.

We have reviewed all of the papers cited in Appendix D and provide some brief annotations in
italics, References about the case studies described in Appendix D are covered in Section 2.6.5
above.

*Bernhardt, E.S., M.A. Palmer, J.D. Allan, G. Alexander, K. Barnas, S. Brooks, J. Carr, S.
Clayton, C. Dahm, J. Follstad-Shah, D. Galat, S. Gloss, P. Goodwin, D. Hart, B. Hassett, R.
Jenkinson, S. Katz, G.M. Kondolf, P.S. Lake, R. Lave, J.L. Meyer, T.K. O’Donnell, L. Pagano,
B. Powell, and E. Sudduth. 2005. Synthesizing U.S. River Restoration Efforts. Science
308:636-637. (Paper concludes that river restoration is difficult, and more recent literature by
Bernhardt and Palmer (2011) and Palmer et al. (in press) raises further concerns regarding
river restoration.)

Field, D.J. 2011. Housatonic River Historical Changes in River Morphology. Field Geology
Services, Farmington, ME. March 2011. (This publication on the straightened section of Rest of
River states that there have been historical changes to the river, concluding that the river has
already suffered major disturbances and "recovered.” This is no justification for the drastic
disturbances or destruction of habitat proposed by EPA and no evidence that repairing the
resulting damage is likely.)

Fischenich, J.C., and S. Dudley. 2000. Determining Drag Coefficients and Area for Vegetation.
EMRRP-SR-08. (4 technical paper on method of determining drag coefficients.)

*Kondolf, G.M., M.W. Smeltzer, and S.F. Railsback. 2001. Design and Performance of a
Channel Reconstruction Project in a Coastal California Gravel-Bed Stream. J#: Environmental
Management, Vol. 28(6), pp. 761-776. (This paper illustrates that implementing the concept of
channel stability is often a failure and does not meet the goal of channel restoration as it is
based on poor assumptions.)

*Kondolf, GM. 2006. River Restoration and Meanders. Ecology & Society, Vol. 11(2):42
(Same conclusions as 2001 work.)
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Lave, R. 2008. The Rosgen Wars and the Shifting Construction of Scientific Expertise.
Dissertation, Geography. University of California at Berkeley, Berkeley, CA. (There is
significant controversy over Rosgen Natural Channel Design and its emphasis on bank stability
in restoration projects. This paper highlights that the science is still new and there are few new
research initiatives. All studies should be very case specific; note the NRCS publications, listed
below, are based on Rosgen river classifications.)

*Lave, R. 2009. The Controversy Over Natural Channel Design: Substantive Explanations and
Potential Avenues for Resolution. Journal of the American Water Resources Association
(JAWRA), Vol. 45(6). pp. 1519-1532. (See notes on Lave 2008.)

Leopold, L.B., and T. Maddock, Jr. 1953. The Hydraulic Geometry of Stream Channels and
Some Physiographic Implications. U.S. Geological Survey Professional Paper 252. U.S.
Government Printing Office, Washington, DC. pp. 117-127. (Luna Leopold did pioneering work
on fluvial processes; this is a technical review of limited relevance to the Rest of River beyond
SJoundational science.)

Leopold, L.B., G.M. Wolman, and J.P. Miller. 1992. Fluvial Processes in Geomorphology.
Dover Publications, Inc., Mineola, NY. (4n update to Leopold’s earlier work.)

NHESP (National Heritage and Endangered Species Program). 2010. Rare Species and Natural
Community Surveys in the Housatonic River Watershed of Western Massachusetts.
Massachusetts Division of Fisheries and Wildlife. July 2010. (4 key description of the
Housatonic’s special ecological status.)

NRCS (Natural Resources Conservation Service). 2001. Stream Corridor Restoration
Principles, Processes, and Practices. (These are the guidelines discussed in Lave 2008 re: the
Natural Channel Design controversy.)

NRCS (Natural Resources Conservation Service). 2007. Stream 1 Restoration Design, National
Engineering Handbook, Part 654, Des Moines, IA. (Same as above.)

*Palmer, M.A., E.S. Bernhardt, J.D. Allan, P.S. Lake, G. Alexander, S. Brooks, J. Carr, S.
Clayton, C.N. Dahm, I.F. Shah, D.L. Galat, S.G. Loss, P. Goodwin, D.D. Hart, B. Hassett, R.
Jenkinson, G.M. Kondolf, R. Lave, J.L. Meyer, T.K. O’Donnell, L. Pagano, and E. Sudduth.
2005. Standards for Ecologically Successful River Restoration. Journal of Applied Ecology,
Vol. 42(2). pp. 208-217. (This paper emphasizes that river restoration is very controversial; it
highlights the importance of allowing for a dynamic system and "doing no harm."”)

SER (Society for Ecological Restoration International). 2004. The SER International Primer on
Ecological Restoration. Science and Policy Working Group. (This paper is cited because EPA's
Appendix D uses their definition of "restoration.”)

*Shields, F.D., R.R. Copeland, P.C. Klingeman, M.W. Doyle, and A. Simon. 2003. Design for
Stream Restoration. Journa] of Hydraulic Engineering, Vol. 129(3). pp. 575-584. (Paper
concludes that research addressing problems associated with stream corridor ecosystem
restoration is beset by numerous problems. First, terms referring to restoration are loosely
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defined. Secondly, stream ecosystems are not amenable to rigorous experimental design because
they are governed by a host of independent variables that are heterogeneous in time and space,
they are not scalable, and their response times are often too long for human attention spans.
These problems lead to poorly controlled or uncontrolled experiments with outcomes that are
not reproducible.)

Smith, S.M. 1997. Changes in the Hydraulic and Morphological Characteristics of a Relocated

Stream Channel” MS thesis, University of Maryland, College Park, MD. (We found the
publication that came from this work (Smith and Pestegaard 2005 cited below) and it describes
the reasons for failure of one stream rehabilitation project.)

USFWS (U.S. Fish and Wildlife Service). 2008. Natural Channel Design Review Checklist.
(This checklist is based on traditional river restoration stabilization literature; see Bernhardt
2005, 2006 for illumination of the controversy around stabilizing banks.)

4.2 A COMPILATION OF 30 SCIENTIFIC PAPERS ON ECOSYSTEM RESTORATION
NOT CITED BY EPA

New papers referred to below are attached as Exhibits D-1 through D-29 to this document
(excluding the paper by Mushet et al., which has not yet been published). An * denotes peer-
reviewed papers.

*Bernhardt, E.S., E.B. Sudduth, M.A. Palmer, J.D. Allan, and J.L. Meyer. 2007. Restoring
rivers one reach at a time: Results from a survey of U.S. river restoration practitioners.
Restoration Ecology 15(3):482-93. (Results of a survey of 317 river restoration managers
indicate two-thirds of them judge their projects to be successful even though less than half had
measurable objectives. )}

*Bernhardt, E.S., and M.A. Palmer. 2011. River restoration: The fuzzy logic of repairing
reaches to reverse catchment scale degradation. Ecological Applications 21:1926-1931. (4 brief
summary of the river restoration literature and introduction to a collection of papers on the lopic
that explore the significant limitations on river restoration.)

*Buchanan, B.P., M.T. Walter, G.N. Nagle, and R.L. Schneider. 2012. Monitoring and
assessment of a river restoration project in central New York. River Research Applications
28:216-33. (A4 case study that proposes a set of technical monitoring and assessment measures
in an effort to assess success and discern failures in river restoration.)

*Calhoun, A.J.K., J. Arrigoni, R.P. Brooks, M.L. Hunter, and S.C. Richter. 2014. Creating
Successful Vernal Pools: A Literature Review and Advice for Practitioners. Wetlands DOI
10.1007/513157-014-0556-8. (Review of relevant scientific studies on the science of vernal pool
creation concluding that vernal pool functions cannot be adequately replaced in most cases.

The authors include two primary researchers in the field of pool creation and restoration, two
scientists whose research focus is pool breeding amphibians, and one scientist who has expertise
in wetland mitigation, floodplain ecology, and wetland hydrodynamics.)
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*Calhoun, A.J.K., N. Miller, and M.W. Klemens. 2005. Conserving pool-breeding amphibians
in human-dominated landscapes through local implementation of Best Development Practices.
Wetlands Ecology and Management 13:291-304. (Recommendations for conserving vernal
pools, including taking a landscape approach that incorporates issues of connectivity.)

Calhoun, A.J.K., M.L. Hunter, and R.P. Brooks. 2012. A review of literature on issues
regarding restoring, creating, and mitigating vernal pools. Unpublished white paper (included in
EPA’s Administrative Record for the Rest of River, #522325).

*Capps, K.A., R. Rancatti, N. Tomczyk, T. Parr, A.J.K. Calhoun, and M.L. Hunter Jr. In press.
Biogeochemical hotspots in forested landscapes: The role of vernal pools in denitrification and
organic matter processing. Ecosystems. (4 study of nutrient dynamics in four New England
vernal pools suggesting they may be hotspots of high levels of biogeochemical cycling in
terrestrial landscapes.)

*Denton, R.D., and S.C, Richter. 2013. Amphibian communities in natural and constructed
ridge top wetlands with implications for wetland construction. Journal of Wildlife Management
77:886-889. (Researchers documented a high failure rate of created pools, which are often
inadequate for species movre sensitive to hydroperiod including wood frogs.)

*Drayton, B., and R.B. Primack. 2012, Success rates for reintroductions of eight perennial plant
species after 15 years. Restoration Ecology 20: 299-303. (Only one of 6 plant reintroductions
was successful.)

Eubanks, C.E., and D. Meadows. 2002. Soil Bioengineering Techniques. Chapter 5 in A Soil
Bioengineering Guide for Streambank and Lakeshore Stabilization. U.S. Forest Service
Technology and Development Program, San Dimas, CA. http.//www.fs.fed.us/publications/soil-
bio-guide/guide/chapter5.pdf). (4 detailed federal agency report, well illustrated, on the
rationale and techniques for bank and shore stabilization.)

*Gebo, N.A., and R.P. Brooks. 2012. Hydrogeomorphic (HGM) assessments of mitigation sites
compared to natural reference wetlands in Pennsylvania. Wetlands 32:321-331. (In
Pennsylvania, 72 wetland mitigation projects were compared to 222 reference wetlands on the
same hydrogeomorphic type, which showed mitigation projects displayed a significantly lower
potential to perform functions than reference wetlands.)

*Godefroid, S, C. Piazza, G. Rossi, et al. 2011. How successful are plant species
reintroductions? Biological Conservation 144: 672-682. (Plant reintroductions are not very
successful [29% at best] based on a review of 249 examples.)

*Jansson, R., C. Nilsson, and B. Malmgvist. 2007. Restoring freshwater ecosystems in riverine
landscapes: The roles of connectivity and recovery processes. Freshwater Biology 52:589-596.
(A paper that highlights the importance of longitudinal, lateral, and vertical connectivity if
recolonization of restored reaches is to occur within a reasonable period of time; all aspects of
life cycles should be considered in restoration plans.)
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*Kettenring, K.M., and C. R. Adams. 2011. Lessons learned from invasive plant control
experiments: A systematic review and meta-analysis. Joumnal of Applied Ecology 48: 970-979.
(4 review of 331 papers covering 110 invasive species found disappointing results, especially as
measured by native species response.)

*Lichko, L., and A.J.K. Calhoun. 2003. An evaluation of vernal pool creation attempts in New
England: Project documentation from 1991-2000. Environmental Management 32:141-151. (4
review of vernal pool creation efforts that cites weak standards of success as a major threat to
effective pool conservation.)

*Lindenmayer, D.B., W.F. Laurance, and J.F. Franklin. 2012. Global decline in large old trees.
Science 338:1305-1306. (Global review of the special ecological role of large old trees.)

*Louhi, P., H. Mykri, R. Paavola, A. Huusko, T. Vehanen, A. Maki-Petays., and T, Muotka.
2011. Twenty years of stream restoration in Finland: Little response by benthic
macroinvertebrate communities. Ecological Applications 21:1950-1961. (Stream restoration
increased habitat diversity but did not enhance benthic biodiversity.)

*Mitchell, J.C., P.W.C. Paton, and C.J. Raithel. 2008. The importance of vernal pools to
reptiles, birds, and mammals. Jn Calhoun, A.J.K., and P.G. deMaynadicr (eds), Science and
Conservation of Vernal Pools in Northeastern North America, pages 169-190. CRC Press, Boca
Raton, FL. (Researchers reviewed the literature on functions of vernal pools for resting,
Joraging, and cover habitat for wildlife that are not obligate pool breeders.)

*Moreno-Mateos, D., M.E. Power, F.A. Comin, and R. Yochteng. 2012. Structural and
functional loss in restored wetland ecosystems. PLOS Biology 10(1):e1001247. (4 meta-
analysis comparing 621 wetland restoration sites to 551 reference wetlands worldwide
concludes significant structural and functional shortcomings exist in many projects.)

*Mushet, D.M., A.J.K. Calhoun, L.C. Alexander, M.J. Cohen, E.S. deKeyser, L. Fowler, C.R.
Lane, M.W. Lang, M.C. Rains, and S.C. Walls. Inrevision. Geographically isolated wetlands:
Rethinking a misnomer. Wetlands. (The authors argue that so-called "isolated” wetlands,
including ephemeral wetlands, are hydrologically and/or ecologically linked to both other
wetlands and adjacent terrestrial ecosystems. They highlight the importance of landscape
context in evaluating pool functions.)

*Palmer, M.A., K.L. Hondula, and B.J. Koch. In press. Ecological restoration of streams and
rivers: Shifting strategies and shifting goals. Annual Review of Environment and Resources (in
press). (4 paper that evaluates 644 river restoration projects points to the strong focus on
channel reconfigurations as leading to incomplete and relatively unsuccessful river restoration
projects.)

*Palmer, M.A., H.L. Menninger, and E.S. Bernhardt. 2010. River restoration, habitat
heterogeneity and biodiversity: A failure of theory or practice? Freshwater Biology 55(1):205—
222. (A review of 78 river restoration projects that concludes that managers should not focus
primarily on physical channel characteristics if ecological recovery is the goal.)

28



Restoration Response

*Palmer, M.A., S. Filoso, and R.M. Fanelli. 2014. From ecosystems to ecosystem services:
Stream restoration as ecological engineering. Ecological Engineering 65:62-70. (An analysis of
costs and benefits of urban stream restoration to enhance specific ecosystem services.)

*Skurski, T.C., B.D. Maxwell, and L.J. Rew. 2013. Ecological tradeoffs in non-native plant
management. Biological Conservation 159:292-302. (Describes decrease of native species and
increase of non-target exotic species after herbicide use.)

*Smith, S.M., and K.L. Prestegaard. 2005. Hydraulic performance of a morphology-based
stream channel design. Water Resources Research 41(11):W11413:1-17. (Describes reasons for
Jailure of one stream rehabilitation project.)

*Sudduth, E.B., B.A. Hassett, P. Cada, and E.S. Bernhardt. 2011. Testing the field of dreams
hypothesis: Functional responses to urbanization and restoration in stream ecosystems.
Ecological Applications 21:1972-1988. (4 comparison of ecosystem metabolism and nitrate
uptake kinetics in four stream restoration projects.)

*Sundermann, A., S. Stol], and P. Haase. 2011. River restoration success depends on the
species pool of the immediate surroundings. Ecological Applications 21:1962-1971. (dnralysis
of 24 German stream restorations indicating they did not improve the benthic invertebrate
community quality.)

*Tullos, D.D., D.L. Penrose, G.D. Jennings GD, and W.G Cope. 2009. Analysis of functional
traits in reconfigured channels: Implications for the bioassessment and disturbance of river
restoration. Journal of the North American Benthological Society 28:80-92. (Research on
channel reconfiguration shows taxa in restored sections are still those tolerant of disturbance.)

*Windmiller, B., and A.J.K. Calhoun. 2008. Conserving vernal pool wildlife in urbanizing
landscapes. In Calhoun, A.J.K., and P.G. deMaynadier (eds), Science and Conservation of
Vernal Pools in Northeastern North America, pages 235-247. CRC Press, Boca Raton, FL. (The
authors argue for the importance of maintaining a diversity of pool types and hydroperiods in
any given landscape and speak to the importance of pool context.)

*Woolsey, S., F. Capelli, T. Gonser, E. Hoehn, M. Hostmann, B. Junker, A. Paetzold, C. Roulier,
S. Schweizer, S.D. Tiegs, K. Tockner, C. Weber, and A. Peter. 2007. A strategy to assess river
restoration success. Freshwater Biology 52: 752—769. (This paper presents guidelines for
assessing river restoration success based on 49 indicators and 13 specific objectives.)
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CERTIFICATE OF SERVICE

I hereby certify that on this 23rd day of November, 2016, I served one copy of the
foregoing Attachments to Petition for Review of General Electric Company, Volume I, on each

of the following by express commercial delivery service:

Curt Spalding, Regional Administrator

U.S. Environmental Protection Agency, Region 1
Five Post Office Square, Suite 100

Boston, MA 02109-3912

{By express commercial delivery service)

Bryan Olson

Director, Office of Site Remediation and Restoration
Five Post Office Square, Suite 100

Boston, MA 02109-3912 _

(By express commercial delivery service)

Timothy Conway

Senior Enforcement Counsel

Five Post Office Square, Suite 100
Boston, MA 02109-3912

(By express commercial delivery service)

Benno Friedman

Housatonic River Initiative, Inc.
P.0O.Box 321

Lenoxdale, MA 01242-0321
(By first-class mail)

C. Jeffrey Cook

% Palomino Drive

Pittsfield, MA 01201

(By express commercial delivery service)




