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B.E.A.T. Working with you to protect the environment of Berkshire County and beyond

May 20, 2008
Ms. Susan Svirsky, Rest of River Project Manager
United States Environmental Protection Agency
c/o Weston Solutions
10 Lyman Street
Pittsfield, MA 01201
RE:

General Electric Company's Corrective Measures Study for the Housatonic River Site, Rest of River

Dear Ms. Svirsky,
Please accept these comments from the Berkshire Environmental Action Team, Inc. (BEAT) on General
Electric Company's (GE) Corrective Measures Study (CMS) for the Housatonic River Site, Rest of River
(ROR).
We are very disappointed with the CMS that GE presented for the ROR. Please either disapprove
the CMS or apply conditions to dramatically change the structure of the CMS.
BEAT supports the comments made by Environmental Stewardship Concepts on behalf of the
Housatonic River Initiative. Our comments will not address GE's CMS directly because we do not feel it
deserves to be taken seriously. GE does not offer any options that we find acceptable. We agree with the
Housatonic River Initiative that the goal of the CMS should be to return the Housatonic River to the people
as a fishable, swimmable river.
BEAT feels very strongly that the first issue that must be dealt with is source control. We are
pleased that the flows out of both Unkamet Brook and Silver lake are being measured, but measuring will
just give us a better indication of how much contamination is continuing to flow into the Housatonic River
upstream of the remediation that has been done thus far. In addition, the long-expired National Pollution
Discharge Elimination System (NPDES) permit allows even more contamination to be released back into
our river. The recent communication between GE and EPA shows that GE's attempts to contain LNAPL in
the groundwater in the area of Unkamet Brook have not been entirely successful. We do understand that far
less contamination is flowing into the river than there was 10 years ago. However, PCBs are persistent. We
feel strongly that the known sources of PCBs entering the river should be stopped as quickly as possible.
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BEAT will not be commenting on GE's CMS specifically, because we believe a fundamentally
different approach should be taken. One that does not treat the river in nearly as uniform a manner, but
instead looks at different areas in different ways given the ecological processes each area supports. This
approach should be an iterative process employing adaptive management. That is, starting in one
ecologically distinct area, best management procedures should be employed, possibly testing alternative
technologies or strategies for restoration. Then a thorough evaluation should be conducted to determine
what worked and what did not. Then the strategy for the next area should be adapted given what was
learned. At each stage, public input should be solicited, because the people who live by or use an area have
valuable insights to share.
It seems logical to start at the top (most upstream part) of the rest of the river, however a suggestion
was made to possibly use Woods Pond as a temporary catch basin. BEAT believes this suggestion should
be carefully evaluated. Perhaps suction dredging behind the dam at Woods Pond before any other
remediation is attempted would increase the ability of this area to catch more PCB contaminated sediment
while eliminating the threat of all the current contamination behind the dam from moving further
downstream.
Each section chosen for remediation should use the best available methods and technologies for the
given situation. The most promising alternative technologies could be carefully tested, monitored, and
evaluated. Perhaps in some areas nothing would be done at this point in belief that in the near future an
alternative technology would produce a much more desirable outcome and the amount of contamination
that would move from the location in the meantime would be acceptable – especially if it could be
contained or if it were captured further downstream.
While these treatments are being employed, the downstream effects should be carefully monitored,
because even small changes upstream can have profound impacts downstream. Any restoration should not
just be to make the river look like it did before, but to restore the ecological processes that were there
before. That includes leaving the river in a condition that it can do what rivers do – meander back and forth
in the floodplain.
After the remediation in a given stretch of river, the process and outcomes should be carefully
evaluated and changes made based on those lessons learned. BEAT believes that the remediation in the
ROR should advance the science of river remediation.
We realize that this approach may not give GE the closure that the company wants, but the company
that did the polluting, not the citizens of all the communities downstream, should bear the consequences.
To ease the uncertainty, a trust fund could be set up to fund future cleanup efforts.
Thank you for considering our comments.
Sincerely,

Jane Winn
Executive Director
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CITIZENS FOR PCB REMOVAL’S COMMENTS ON THE CMS
(HOUSATONIC RIVER “REST OF RIVER”) AS PRESENTED BY GENERAL ELECTRIC COMPANY

MARCH 2008

We write these comments as Community members whose initial involvement was generated out of concern, frustration, anger and
alarm over the General Electric-generated PCB and other toxic chemical contamination in our own yards, gardens and homes,
neighborhoods, school yards, and city, county and local state parks. It was then, and continues to be under our city streets and county
roads, and in our ground water. GE’s attitude at that time of “yes, its there, but it won’t hurt you, and will go away by itself, therefore
we really don’t need to do anything about it” spawned several federal lawsuits, numerous public protests, multiple government
forums, and widespread community outrage.
The so-called “science” of what GE has now presented as numerous options for “the Rest of the River” represents a similar approach
for the Housatonic River Valley all the way to the ocean, and should be, and will be reacted to in a similar manner as above. It should
be and must be completely rejected and discarded.
We write these comments as the actual human beings who have lived with the problems of contamination for decades; some since
birth, others for varying portions of our lives. We write as people who have worked with PCB’s or worked in PCB contaminated
buildings or lived with PCB contaminated workers. We are people who have lived in PCB contaminated homes, lived in PCB
saturated neighborhoods, played as children in PCB contaminated parks, schoolyards, and the River, itself. We attended or had our
children attend PCB contaminated schools. We have lived near PCB contaminated dumps and landfills, eaten fruits and vegetables
out of PCB contaminated soils and fish from contaminated ponds and rivers. We did all this innocently, victims; unaware of the
dangers around us.
We write this as people who have suffered the consequences of this pervasive, inescapable saturation of toxic chemical contamination.
We have watched as our grandparents, parents, siblings, spouses, children, friends, co-workers and neighbors have suffered and
succumbed - at higher rates than anywhere else in the Commonwealth of Massachusetts - to aggressive cancers of all types.
And most of all, we write as victims of Cancer, ourselves. One of CPR’s founding members is, at this moment, in a life and death
battle with a rare but aggressive form of liver cancer.
We write on behalf of today’s children and all future children and citizens of Berkshire County and beyond who have an
inalienable RIGHT to a clean and safe environment, without fear of recontamination of so-called “cleaned” areas of our
homes, neighborhoods, schools, playgrounds and parks, the River and beyond.
As our name implies, we have always advocated for the REMOVAL of PCB’s and other contaminants, not the covering up nor
landfilling of large concentrated amounts either in industrial sites, neighborhoods nor riverbanks. Neither do we advocate for the
trucking of these poisons to other locations to become someone else’s problem. We very much support the SAFE treatment and
detoxification of the contaminants in and around the river using less invasive, less destructive emerging technologies.
We wish for this to be done in a thoughtful, community-involved approach, with as much concern for the integrity of the environment
– the River and surrounding neighborhoods and communities as possible. Much like treating a cancer patient, we ask that it be kept
paramount that we do not “kill the patient” while trying to extract the malignancy. In other words, that the dredge, haul, landfill and
“cap” mentality give way to methods that do not obliterate the river, riverbank, and floodplain ecosystems while rendering them truly
clean.
While we know that costs are a factor in this process, under no circumstances should it be the main consideration. Frankly, we have
no sympathy for a company who could have done things the morally and ethically RIGHT way at the time, long ago, when it would
have been, in the long run, much cheaper. Likewise, the costs of long term monitoring, and likely re-remediating, for both GE and
the Government will be far greater in future dollars, than truly solving this problem by neutralizing the poisons, fully, now, in today’s
dollars. Furthermore, the benefit to the community in terms of attracting cutting edge new technology companies to the Berkshires,
the profusion of highly skilled well-paying jobs they will provide, and the well-educated new blood these jobs will attract, is priceless.
It can be one way to stem the exodus of our brightest, higher educated young people to greener – both literally and figuratively –
pastures. Surely, the Government is in favor of a positive economic outcome for Berkshire County and Connecticut as well.
Finally, we insist that this approach be integrated with the past cleanup in such a way that ALL the unanswered questions of
contamination sources be addressed honestly, fully, thoroughly, once and for all. This is the only logical and practical method. We
view this as our last best chance to truly make this remediation the model for all future toxic cleanups in Massachusetts and the United
States. Lets find a way to ALL work together to make this project the archetype purification of this watershed and its past.
Executive Committee:
Barbara Cianfarini
Charlie Cianfarini

Thelma Barzottini
Dave Gibbs

Gayle Gibbs

Housatonic Valley Association
PROTECTING YOUR BACKYARD
www.hvatoday.org

In Connecticut and New York
150 Kent Road
P.O. Box 28
Cornwall Bridge, CT 06754
860-672-6678

In Massachusetts
1383 Pleasant Street
P.O. Box 251
South Lee, MA 01260
413-394-9796

May 19th, 2008
Susan Svirsky
Rest of River Project Manager
USEPA
c/o Weston Solution
10 Lyman Street
Pittsfield, MA 01201
RE: Corrective Measures Study
Dear Susan,
The Housatonic Valley Association (HVA) is dedicated solely to protecting the
environmental health of the 2,000 square-mile watershed of the Housatonic River. HVA’s
mission is to save the natural character and health of our communities by protecting land and
water throughout the watershed from the Berkshires through western Connecticut to Long Island
Sound. Since the mid-seventies, HVA has been involved with the Housatonic River PCB
contamination and remediation issue. We have participated in the many aspects of this issue
throughout the years including the run-up to the Consent Decree and the design and
implementation of restoration projects funded with National Resource Damages moneys. We
have been members of the CCC since 1999 and we are a document repository. Our comments
below regarding the Corrective Measures Study, set forth by General Electric (GE), state the
guiding principals, preferred treatment alternatives and additional concerns of our organization.
I. Guiding Principals
While reviewing the remediation alternatives we developed guiding principles as to what
we would like to see as the end result of remediation. These are: (1) Remediation should restore
the river to a ‘fishable 1 ’ and ‘swimable 2 ’ waterbody. (2) Cleanup should be to the best ability of
technology regardless of time, money and temporary aesthetic damage. A careful and thorough
cleanup may require sacrificing short-term aesthetics and use of the area in order to protect this
and future generations (both person and wildlife) by providing them with clean, safe and naturally
beautiful river. (3) Post-remediation PCB concentrations should meet the lower range of IMPG
concentrations. (4) The river should be able to flow and move as rivers naturally do. Therefore,
enough bank and flood plain material must be removed to allow some meandering, rather than
leaving contaminated material behind armored banks that prevent natural movement. (5) The risk
of recontamination should be minimized.
II. Recommendations
Upon reviewing the CMS document, we have determined that the following alternatives
will satisfy our overarching goals. However, we are open to any alternatives that meet our
guiding principals.
1) In reaches 5 through 8, we prefer sediment options (SED) 5 and 6. These provide quicker
remediation to the area to satisfy a 10-6 HH risk, as well as achieving a swimable,
fishable river. The suggested alternative of SED 3 is composed of much Monitored
1

We view fishable as a habitat able to consistently producing and support healthy fish consumable at a
frequency of at least 15 times a year.
2
We see swimable as a system that can support primary contact by humans.

Natural Recovery (MNR) and Thin-Layer Capping (TLC) which are not aggressive
enough within reaches 5 through 8 to achieve our guiding principles. SED 5 and 6 also
offer a reduced risk of recontamination (Figure 4-16a) as they use a combination of
removal and capping.
2) For remediation in the Flood Plain, we believe alternative number 7 should be the
preferred technique as it brings the HH risk to 10-6 and achieves the lower bound IMPGs.
When access roadways are built, we would also like to see that the areas each accesses
are fully remediated. Some alternatives only remove the most highly contaminated
material, leaving behind a great deal of less contaminated soils. It would make more
sense to remediate all contaminated material once the access roads are built and the
machines are in place.
3) For the treatment and disposal of contaminated material, in the absence of an effective
remedial technology, we support the use of an upland disposal landfill as long as it is
located outside of the 100 year flood plain and is seen as a temporary solution with
further remediation of stored material to be done as technology allows. Removal of this
material could be done via the railroad. This removal option was discounted due to the
cost of retrofitting the existing infrastructure. However, the increased truck traffic on
local roads will increase the road maintenance budgets of the surrounding towns. We are
also requesting that EPA consider revisiting the results of biogenesis when run four or
five times. It seems possible that this process could reduce contamination in the material
to a level that would allow the material to be reused. Costs associated with biogenesis
and with road maintenance should be analyzed and compared with the upland disposal
facility option to truly determine which alternative is more cost effective and which
alternative assigns cost burdens to the correct party.
4) We also request that EPA consider the following:
a. Make sure that the solution accounts for both global warming and increases in
impervious surfaces that could affect flow velocities and 100 year flooding
patterns.
b. Factor in the real potential for dam removal in the future. The study was done
assuming that dams such as Woods Pond and Rising Pond would remain in place
forever. However, given the huge environmental movement toward dam removal
and the potential for a breech if improperly maintained, we ask that the
remediation be done in such a manner that removal or breech would not release
large amounts of contaminants. In the event that any dams, including those in
Connecticut, require maintenance that moves instream sediment, we ask that GE
be required to test the material and remove contaminated material in advance.
c. Use a phased approach to the remediation plan to allow newer and better
technologies to be incorporated as they are discovered. The remediation should
be held to a strict schedule, but build in regular periodic reevaluations as more
advanced technologies are found, especially if they will limit the amount of
destruction done to the site while still removing PCBs.
Thank you for this opportunity to comment.
Sincerely,

Marc Taylor, Board President

Lynn Werner, Executive Director

COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENERGY & ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION
WESTERN REGIONAL OFFICE
436 Dwight Street • Springfield, Massachusetts 01103 • (413) 784-1100
DEVAL L. PATRICK
Governor

IAN A. BOWLES
Secretary

TIMOTHY P. MURRAY
Lieutenant Governor

LAURIE BURT
Commissioner

MEMORANDUM
Ms. Susan Svirsky
United States Environmental Protection Agency
Rest of River Project Manager
c/o Weston Solutions
10 Lyman Street
Pittsfield, MA 01201
Subject:

General Electric, Housatonic, Rest of River Remediation
Site No. GECD850; Comments on Housatonic River – Rest of River – Corrective
Measures Study

Date:

May 20, 2008

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the document titled:
Housatonic River – Rest of River – Corrective Measures Study (the Report), dated March 2008 and
prepared by ARCADIS BBL and QEA on behalf of the General Electric Company (GE). The Report
contains a substantial amount of detail and MassDEP understands that a high level of detail and
specificity about the implementation of the selected alternative can only be provided during the design
phase. However, MassDEP finds that sufficient detail is lacking in a number of areas that seem critical to
the full evaluation of alternatives and will allow the best alternative to be selected. Therefore, MassDEP
recommends that the U.S. Environmental Protection Agency (EPA) require GE to submit a revised
version of the Report, for public review and comment, that provides the necessary clarification and level
of detail concerning a number of issues, before EPA selects any alternative(s). Requiring the submittal of
a revised or supplemental report and allowing the public adequate time to review the additional detailed
material to be contained in the report will allow the public more time to understand and evaluate the
proposed alternatives and provide more informed and effective input on the merits and/or shortcomings of
all of the evaluated alternatives. MassDEP believes that supplemental public outreach efforts in the form
of additional, well advertised informal public meetings both during the new review period and following
EPA’s review of the public comments, but prior to its issuance of a conditional review letter, will both
allow the public to better understand the pros and cons of all of the options and enhance the public
dialogue with Berkshire County residents, many of whom have not been actively involved in earlier
components of the evaluation and planning processes for the Rest of River site.

This information is available in alternate format. Call Donald M. Gomes, ADA Coordinator at 617-556-1057. TDD# 866-539-7622 or 617-574-6868.
DEP on the World Wide Web: http://www.mass.gov/dep
Printed on Recycled Paper
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MassDEP offers for your consideration the comments that follow, which review the Report, evaluate the
proposed alternatives, based on the information currently contained in the Report, and identify areas
where additional detail and analyses seem merited. MassDEP’s comments also focus particular attention
on the Report’s review and evaluation of state Applicable or Relevant and Appropriate Requirements
(ARARs).

GENERAL COMMENTS
Although detailed and comprehensive in some areas, the Report lacks sufficient information for MassDEP
to fully evaluate the true risks and impacts associated with each of the alternatives presented. In addition,
the report deemphasizes some negative aspects (such as permanent habitat destruction, leaving behind
contamination that will pose an ongoing risk to human health and biota for a very long period of time,
etc.) and overemphasizes some positive aspects of what appears to be GE’s preferred technology and
Monitored Natural Recovery (MNR) (such as reduced acreage impacted, time to complete the project,
etc.). With respect to more aggressive remedial technologies presented, the Report overemphasizes a
number of negative aspects of some of the other technologies (such as cost, predicted worker deaths and
injuries, short-term habitat destruction, perceived complications with acquiring the materials and having
adequate techniques available to properly restore habitat and aesthetics, etc.). Some of these issues will
be elaborated on further in the comments that follow. However, GE’s approach does not appear to
properly or equally balance all of the remedy selection factors. MassDEP therefore recommends that GE
be required to present a more thorough and objective evaluation of all alternatives in a revised or
supplemental report. While not endorsing any particular alternative at this time, MassDEP notes that any
remedial alternative selected, including the more aggressive options beyond MNR, should address the
serious concerns of the Massachusetts Division of Fisheries & Wildlife with respect to habitat, wildlife
and rare species.
The Report is also deficient for its failure to comprehensively evaluate how each alternative will comply
with the substantive requirements of the state ARARs. Insufficient information has been provided to be
able to determine if there will be compliance with the ARARs, or whether ARAR waivers will be needed.
While GE has asserted that several ARARs will be technically impracticable to meet, it has failed to
include a thorough discussion of why this is so, making it impossible to evaluate its assertions in any
meaningful way. GE defers to the design stage considerations that should be included at this stage,
making its evaluation of the alternatives incomplete.

Cleanup that will be Compatible with the Requirements of the Massachusetts Contingency Plan
Under its Massachusetts Contingency Plan (MCP) regulations that govern cleanups at hazardous waste
sites, Mass DEP favors remedial alternatives that remove and/or treat contamination, thereby permanently
reducing risks to human and ecological receptors that are considered acceptable. For human health, a
lifetime excess cancer risk of 10-5 and a non-cancer risk achieving a Hazard Index of 1 for reasonable
maximum exposure (RME) assumptions are considered protective. For ecological risks, MassDEP
considers those lower-bound Interim Media Protection Goals (IMPGs) that were developed by GE in its
IMPG Report and based on EPA’s Ecological Risk Assessment to be protective. Therefore, a
combination of sediment, floodplain and disposal alternatives that achieves these risk-related goals for all
defined exposure areas throughout the site, while at the same time taking into consideration the protection
of rare species, the protection and/or in-kind restoration of sensitive and important habitat areas, and
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maintaining existing river flow dynamics is considered best. An alternative meeting all of these criteria
would allow the remediation project to meet the majority of state regulations, thereby eliminating the
need for EPA to grant any waivers of Applicable of Relevant and Appropriate Requirements (ARARs)
that would be difficult to justify for this project. The remedy should be designed so that temporary
habitat alterations are minimized to the maximum extent possible. Bank stabilization measures should
incorporate “soft” bioengineering and plantings with species specific to the site, to the maximum extent
feasible, and channel restoration should focus on restoring existing channel characteristics and flow
dynamics. Wetland and habitat restoration should be done in a manner that re-establishes existing habitat
characteristics, species and functions. Treatment options should effectively reduce contaminant
concentrations and disposal options should emphasize re-use.

Projected Times to Complete the Work
Although the projected time period for achieving most in-river work under the various alternatives seem
comparable to those for the 0.5-Mile and 1.5-Miles Reaches, the times predicted to conduct the sediment
removals in Woods Pond and Rising Pond under alternative SED 8 seem excessive - 11 years and 9 years,
respectively, especially considering the more rapid construction rates shown for hydraulic dredging
relative to removals “in the dry”. GE should explain if removal rates are limited by the sizes of the
staging areas necessary to allow the dewatering of the large volumes of sediment or by some other
limiting factors. GE should also explore potential methodologies for enhancing production rates. In
addition, if a dredging technology can be selected that minimizes the re-suspension of sediments during
dredging and suspended sediment can be amply controlled to prevent downstream migration, GE may be
able to considerably reduce the overall construction time for removals from impoundments in Reaches 6,
7, and 8 by performing simultaneous removals in several impoundments. Whereas performing work in a
sequence from upstream to downstream locations is essential for the river reaches upstream of Woods
Pond, such an approach may not be necessary for the downstream reaches, because reduced current flows
in the impoundments should limit the amount of material the passes over the dams and any suspended
sediment from work taking place in one impoundment is unlikely to make its way down to the next
impoundment where work will occur. In addition, whereas remediation in the river channel is limited by
the time needed to install and remove sheet pile to form individual cells in an upstream to downstream
manner, the same constraints will not apply to the impoundments. Being able to complete remediation in
Reaches 6 through 8 in a more expedited manner will also allow work to be completed well in advance of
the predicted 51-year timeframe and will allow habitat areas to be restored considerably sooner.

Administrative and Institutional Controls
Under remedial alternatives such as MNR or thin-layer capping where contamination that does not meet
risk-based standards will be left behind, uses of the river by humans and wildlife can be expected to
impact these remedies by disturbing and re-suspending sediments that have been covered either by natural
sedimentation process or thin-layer capping. Large fish, birds, or mammals may disturb sediments or
thin-layer cap materials in pursuit of food, when nest-building or when crossing the river, and humans can
be expected to wade in certain areas for swimming, fishing or when launching watercraft, or when
dropping anchors, paddling or pushing off in shallow waters. In addition, any future utility maintenance
or installation projects, or bridge maintenance projects that may occur, as well as any potential channel or
impoundment maintenance activities associated with flood control or recreational/navigation purposes,
could result in disturbance and re-suspension of contaminated sediments or transfer them to previously
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remediated and/or upland areas. It would be difficult to effect or enforce institutional controls or
restrictions on the river environment in perpetuity.
As for floodplain properties, as acknowledged in the Report, Grants of Environmental Restrictions and
Easements (EREs) or Conditional Solutions would be necessary to prevent residential or agricultural uses
from occurring on floodplain properties that do not meet cleanup levels.
Interim Media Protection Goals (IMPGs)
To determine the areas over which IMPGs for insectivorous mammals should be averaged, the
investigators identified the area that would be required to sustain a “minimum viable population” of the
mammal. This appears to be a novel approach that has not previously been presented in Housatonic River
risk assessment reports. GE uses a minimum viable population for a related South American mammal
and then adjusts that estimate to a less protective value with little justification. MassDEP does not
believe this approach is valid for these reasons. First, the method used to estimate of the area required to
sustain the minimum viable population is not rigorous and not justified. Second, the area required to
sustain the minimum viable population is not relevant as an averaging area, because the individual
members of the population do not necessarily range over such a large area. A sub-area could contain
PCB concentrations that are toxic to mammals exposed at that location. Such an area should not be
averaged with others that are essentially clean. To avoid underestimating risk, MassDEP believes that the
averaging area for the insectivorous mammal should be the foraging area of a single individual rather than
a population.

Thin-layer capping
Under some of the proposed sediment alternatives, GE’s analysis provides the placement of a thin-layer
(i.e., 6-inch) sand cap in certain lower-velocity portions of the river (i.e., Reach 5C), backwaters or
impoundments. Placing an even, uniform layer of capping material may be problematic in the backwater
areas that typically have dense mats of emergent aquatic vegetation. GE should provide more detail on
how it plans to successfully place this cap in order to achieve a uniform cap of the proposed thickness.
In the Report, GE states that this cap may be placed in some backwater or other shallow areas such that it
will create a new type of wetland with emergent (versus submergent) vegetation or completely fill in
these water bodies and create a new terrestrial environment. GE states that it does not consider the
creation of these new environments to be a negative impact. Permanently turning an aquatic
environment/habitat into another type of wetland, or into a terrestrial environment/habitat, is something
that would not be allowed under the Wetlands Protection Act Regulations (310 CMR 10.00) (one of the
Applicable or Relevant and Appropriate Requirements, or ARARs). In addition, although not currently
listed as an ARAR, the Waterways Regulations (310 CMR 9.00) do not allow permanent impacts to
navigation in regulated waterways. The Wetlands Protection Act Regulations also require that channel
carrying capacity not be impaired, but GE has not demonstrated how the placement of thin-layer caps will
meet this criterion. Currently, these areas are navigable by kayak, canoe, and pontoon boat, but they
would no longer be navigable under the proposed scenarios.
It is unclear how thin layer caps will be placed “in the wet” to prevent mixing with the underlying
contaminated sediments. GE should clarify this.
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Capping and Armoring
Based on recent experience with the pilot study in Silver Lake, it is unclear how GE will control turbidity
that may arise during underwater placement of a organic-carbon-enhanced cap that is placed in areas of
the river that are proposed to be capped “in the wet.” GE should explain how it would address this issue.
MassDEP has several concerns with capping and armoring without excavation for certain sections of the
river channel, Woods Pond and Rising Pond provided under some of the sediment removal alternatives.
First, GE has not demonstrated how these changes to channel morphology and roughness will affect the
river flow dynamics and it is not clear that the model has the ability to take this into account. Second, in
areas of reduced and almost stagnant flow, like Woods Pond and Rising Pond, it is unclear why riprap
needs to be placed, as cap material in these areas would not be expected to move under most flow
regimes. Third, GE has not demonstrated how the placement of caps in unexcavated areas will meet the
requirements of both the Wetlands Protection Act Regulations and the Waterways Regulations. For all of
these reasons, MassDEP does not favor the placement of capping and armor without accompanying
excavation to sequester contamination in certain portions of the river.
It is unclear how capping and heavy armoring materials will be placed “in the wet” to prevent mixing
with the underlying contaminated sediments. GE should clarify this.

Excavation in the Dry
For most reaches where GE discusses removal of sediments under the various alternatives, GE explains
the installation of sheetpile cells within the river and performance of the excavations under dry
conditions, however, it is unclear if GE has performed the necessary geotechnical investigations, to date,
to be sure that shallow depths to bedrock, such as those encountered in a section of the 1.5-Mile Reach
Removal will not be encountered that will limit the use of this technique. In the revised or supplemental
report, GE should explain whether these geotechnical investigations have been done and/or what other
information was used to determine if sheetpiling can be driven into these sections of the river. If this
information does not yet exist, GE should revise its time and cost estimates for sediment removals in
Reach 5 to reflect the schedule and cost for completing work under the various sediment removal
technologies using a wet-excavation approach.

Hydraulic Dredging
Typically hydraulic dredging has the potential to suspend much sediment during the dredging process.
This could result in downstream transport of contaminated sediment as well as increased turbidity that
could result in negative impacts to aquatic biota. GE proposes to install silt curtains to ameliorate this
effect but these controls are usually less effective in areas with flow as opposed to more stagnant areas.
Furthermore, with hydraulic dredging proposed to go on for a number of years in some of the
impoundments under some of the alternatives, re-suspension and turbidity in those areas will also be a
potential ongoing problem. In addition, some hydraulic dredging techniques allow much better resuspension control than others. In order to better evaluate how removals using this technology will be
performed in a manner that controls re-suspension and turbidity, GE should provide additional
information concerning the hydraulic dredging technology that it plans to use and on its efficacy in
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controlling these potential problems. Finally, although GE’s analysis includes monitoring for turbidity
during the dredging operations, it does not provide specific actions that will be taken to address this
problem. The specific actions should be identified for agency review.

Bank Stabilization
GE notes in the Report that it does not consider overland flow from the floodplain to constitute a
significant potential source of recontamination to the river. However, MassDEP realizes that the eroding
back of banks, particularly along river meander bends, could act as an ongoing source of recontamination
to river sediments over time, therefore some amount of riverbank stabilization seems merited. In
association with any of the sediments alternatives that involve sediment removals in adjacent sections of
the river channel, GE proposes the stabilization of “erodible banks” along a 7-mile stretch of river
beginning at the confluence. However, the Report does not define which banks GE considers to be
“erodible,” nor does GE identify the locations where bank stabilization measures will be used. In the
revised or supplemental report, GE should explain the criteria it used to define erodible banks and along
which section of riverbank it proposes to stabilize the banks. Banks should be stabilized to the extent
necessary to prevent erosional processes from recontaminating the river, but if feasible, certain areas
should be left unstabilized to preserve potential habitat for bank-burrowing mammals and bank-nesting
birds.
Since the placement of any stabilization structure will impact the erosional patterns and channel flow
dynamics of the river, both the selection and placement of bank stabilization structures must be carefully
evaluated. Soft bioengineered structures are preferred over hard structures (such as riprap) because of
their ability to absorb and dissipate, rather than deflect flow energies.
GE proposes to cut back erodible banks to achieve stable slopes before installing revetment mats, armor,
or bioengineered structures. GE proposes to install hard structures over 80% of the erodible banks and
softer, bioengineered structures over only 20% of the banks. Even some of the bioengineered structures
evaluated by GE are hard relative to the range of structures that could likely be installed at the site.
However, the literature suggests that many banks can be successfully stabilized with bioengineered
structures as long as the toe of the bioengineered banks is stabilized with a hard structure, such as riprap,
that is keyed into the bottom of the channel as well as the upstream and downstream ends of the
bioengineered section of bank, and slopes of 1:1 or 1.2:1 are attained. Bioengineered materials are
selected to withstand the flows in the area between normal low and high water that would be experienced
during a 2- to 10-year flood event.
A wider variety of bioengineered materials are available, most of which provide a more potential habitat
value, a more natural appearance and greater enhancement of aesthetics than would be provided by the
structure than provided by GE. Furthermore, bank stabilization project can sometimes be designed to
preserve existing large trees. In addition, enhancements to habitat value and stabilization could be
provided if the bioengineered structures were planted with suitable native vegetation. MassDEP notes
that GE does not currently provide for planting much vegetation in its stabilized riverbank areas, but
primarily wait for natural re-colonization processes to take place. MassDEP believes that these processes
would operate too slowly and would also leave the areas open for potential colonization by invasive
species, so a more active planting program is strongly recommended.
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The Department recommends that GE be required to more fully investigate the use of bioengineered
structures for purposes of bank stabilization and fully evaluate the impact of using any bank stabilization
structure in those locations.

Mitigating or Avoiding Impacts to Habitats of State-Listed Rare Species and Other Significant
Habitats
In the Report, GE acknowledges the presence at the Rest of River Site of some endangered plant and
animal species that were identified in 2002 report by Woodlot Alternatives, Inc. (Woodlot) titled
Ecological Characterization of the Housatonic River and attempts to determine those areas of the Site
where proposed work may impact rare species under the different proposed remedial alternatives,
although GE’s focus appears to be on species that lie outside of the river channel in the floodplain. Of the
20 rare plants that were observed by Woodlot in the section of the river that extends from the confluence
down to Woods Pond, 8 of these are not currently subject to regulatory protection (due to being watchlisted, de-listed, etc.). It is difficult comparing GE’s plan with those of Woodlot (due to differences in
scale) to determine exactly which areas containing rare state-listed plants may be impacted by the work,
but it appears that under the FP4 alternative, rare plants species lie on or near the edges of proposed
removals at 25 locations, and therefore, could be impacted by the work, although GE states in the Report
that it anticipates that only 5 locations will be impacted by its proposed work.
Although the information contained in the Woodlot report is a good resource for making initial
evaluations about potential impacts to state-listed rare species, it is important to note that Woodlot’s data
are over six years old, so the locations of rare plants within the site may have changed. Furthermore, the
Massachusetts Natural Heritage and Endangered Species Program maintains and updates a list of all statelisted species that occur along the river in Berkshire County. NHESP’s records list occurrences of a
number of additional plant and animal species that are found in both the river channel and floodplain
(including the vernal pools). These include the wood turtle, the Jefferson salamander, the marbled
salamander, the four-toed salamander (currently proposed for de-listing), the longnose sucker, the creeper
and the triangle floater (both species of mussels), the American bittern, the least bittern, the king rail, and
several dragonflies. NHESP recently received a Natural Resource Damages (NRD) grant from the NRD
Trustees (under the Consent Decree) to perform presence/absence and abundance surveys of rare species
and their habitats along the Housatonic River. Fieldwork is expected to commence soon and this effort
will provide additional information that GE should evaluate in a revised or supplemental report.
Work-related impacts to rare plant habitats are potentially more problematic than impacts to rare animal
habitats, because individual plants or groups of plants are likely to be permanently destroyed. However,
it would appear that such impacts can be avoided by redesigning staging areas and access roads to avoid
these areas. In cases where the necessary remedial work provided under a particular remedial alternative
for the floodplain is proposed to take place within one of these mapped rare plant areas, it is highly likely
that removal areas can be modified to avoid impacting these areas, since the alternatives that propose
cleanups to reach risk-related levels rely on averaging surficial concentrations over fairly large averaging
areas.
Work-related impacts to the habitats of most state-listed animals may be avoided through sequencing the
in-river construction schedule to avoid spawning periods (for example, for the long-nose sucker) or
hibernation periods (for example, for the wood turtle). Work in vernal pools and other portions of the
floodplain could similarly be sequenced to avoid breeding impacts to salamanders and wood turtles using
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vernal pools and endangered species of birds using the floodplain for nesting. Considering that the FP 4
floodplain alternative is anticipated to take 4 years to complete, relative to construction schedules ranging
from 10 to 38 years for remediating adjacent section of the river channel, there would appear to be ample
time to allow floodplain construction activities to be sequenced around the breeding activities of rare,
resident animal species and carefully limiting alterations to only those areas necessary in order to conduct
the remediation. In addition, since some of the excavation areas in the floodplain are very small in size,
especially those excavation areas in vernal pools, GE should evaluate using smaller excavating equipment
in these areas to reduce the impact footprint of the work by reducing the sizes of the access roads and
staging areas.
In the case of the rare species of mussels that are present in portions of Reaches 5A and 5C, in-river work
will undoubtedly impact both the habitat and the species. Therefore, detailed plans to relocate these
mussels would have to be developed well in advance of any work commencing in these areas. Successful
mussel-relocation programs have been carried out effectively on other water bodies.
Re-vegetating work areas as soon as possible with indigenous plant communities and maintaining an
ongoing invasive management plan will drastically reduce the likelihood that invasive plant species can
get a stronghold in any of the work areas, but is especially important in the areas around sensitive and rare
plant communities.

Wetlands and Habitat Restoration and Alteration
The Report places considerable emphasis on what GE considers to be long-term impacts to habitat and
associated aesthetics for the more aggressive sediment and floodplain removal alternatives. However, GE
has demonstrated in its restoration work for the 0.5-Mile Reach that, the vegetative community can be
successfully restored in a relatively short time period. The restored vegetation in the 0.5-Mile Reach has
been growing for only 6 to 9 years and the area is re-establishing well. Therefore, MassDEP believes that
if restoration is carefully planned and implemented and restored areas are adequately monitored and
maintained in the first few years after restoration, impressive regrowth can be achieved in relatively short
periods of time.
GE also states that it anticipates some difficulty obtaining amounts of seed and plant materials in order to
restore wetland and floodplain areas in the large areas that may be impacted by the implementation of the
more aggressive sediment and floodplain alternatives. Furthermore, GE suggests that wetland restoration
technologies are not yet well proven. MassDEP does not agree with these conclusions and believes that
materials and proven methods exist for adequately restoring the impacted areas. However, restoring these
area will require careful advance planning on GE’s part, including performing inventories of the
vegetation, soil composition and structure and hydraulic conditions in the areas to be restored and
ordering and obtaining the necessary quantities of materials. Minimizing the sizes of the areas that must
be altered will also diminish the burden of the size of the area that must be restored.
GE also emphasizes the magnitude of impact to vernal pools due to some of the more aggressive
floodplain alternatives in terms to modifications to hydrologic budgets and associated modifications to
plant communities. However, GE has already successfully demonstrated on one of the Phase 4 floodplain
properties located just upstream of the confluence that it can successfully restore vernal pool habitat by
the spring following the completion of the restoration project. Reestablishing the proper pre-alteration
topography and planting vegetation for shade and cover seem to be key elements or restoration success.
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If remedial and restoration work is carefully scheduled to avoid amphibian breeding seasons, and work in
the area around the vernal pools is limited to that necessary to gain access to the pool, long-term impacts
to the vernal pool habitat and the species using them should be greatly diminished, if not eliminated.
Access Roads and Staging Areas
For the construction of access roads and staging areas, the sediment remediation alternatives propose to
alter between 9 and 48 acres of land in the floodplain and the floodplain alternatives propose to alter
between 55 and somewhat over 59 acres of land in the floodplain. Although the text is somewhat unclear
and the floodplain estimates are not expressed consistently, it appears that these acreage estimates
represent separate, rather than combined, proposed alterations. Wherever possible, staging areas and
access roads for both sediment and floodplain removals should be combined and should be constructed to
be outside of sensitive habitat areas (rare species habitat, exemplary plant communities) and bordering
vegetated wetlands. GE should reevaluate its proposed access road network (which has not yet been
presented for agency review) in order to minimize the lengths and width of the roads and staging areas
and to explore other access possibilities and equipment that might be less intrusive and require smaller
impact footprints (i.e., limiting access roads to one bank, using temporary bridge crossings, using gravityfeed bypass pumping where feasible, using smaller cranes, trucks and excavators etc.).
Since all sediment alternatives other SED 1 and SED 2 require that the river channel be accessed in
Reaches 5 and 6, there is very little difference in the acreages of floodplain that must be temporarily
altered for the construction of access roads and staging areas for SED 3 through SED 8. Since GE has
placed considerable emphasis on differences in the amounts of alterations for the different alternatives,
MassDEP believes that it is important to emphasize this minimal difference for the implementation of the
sediment alternatives that propose removal.
MassDEP would also recommend conducting any necessary tree or shrub removals prior to the nesting
season, whenever feasible.
Any altered areas need to be actively restored to pre-existing conditions, rather than relying on more
passive methods, such as allowing the slow process of natural succession to take place. Active restoration
will allow the altered vegetative communities to recover considerably more quickly, as has already been
evidenced in the restored areas within the 0.5-Mile Reach. Altered areas should be inventoried prior to
the commencement of work, with restoration plans being tailored to the specific habitat and plant
communities that have been altered. Initial reliance on the Woodlot report may be made to determine
general vegetation types in the affected areas, but this information should be confirmed and supplemented
on the basis of field reconnaissance by qualified botanists and wetlands biologists during the design
phase.
The Report repeatedly states that soil compaction will occur in area of access roads and staging areas and
that this may have permanent impacts on the vegetation in these areas. MassDEP believes that the
compaction can be reversed using mechanical means and fully expects that all altered areas will be fully
restored to pre-existing conditions in terms of soil characteristics, drainage, etc.
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Dewatering Sediments and Floodplain Soils
The Report states that for sediment removals behind impoundments in Reach 7, the space available for
staging areas for the gravity dewatering of sediments is very limited and, therefore, GE is proposing to
use geotubes in order to dewater sediments. MassDEP recommends the evaluation of the use of geotubes
for dewatering sediments to help reduce the size of staging areas for hydraulically-dredged sediments
from Reach 5C, Woods Pond and Rising Pond.
For all of the dry-excavated sediments and floodplain soils, GE proposes to stockpile these materials and
allow them to dewater under the influence of gravity. When such dewatering was performed on soils and
sediments excavated from the upper 2 miles of the river and floodplain, gravity dewatering took place
inside a building at the GE facility where this process could occur outside of the influence of periods of
rain. Since excessively long dewatering periods could result in delays in moving the materials to the
various treatment or disposal options, GE should explain how on-site gravity dewatering will be
conducted in order to prevent these materials from becoming rewetted by precipitation.

Applicable or Relevant and Appropriate Requirements
Identification of Federal and State ARARs

GE appears to have provided a comprehensive list of ARARs for the Rest of River project, with
the exception of M.G.L. c.91 and 310 CMR 9.00. The Massachusetts Waterways Law and the
implementing regulations (M.G.L. c.91 and 310 CMR 9.00) should be addressed in the revised or
supplemental report and GE should explain how the requirements under these regulations will be met by
the proposed work or why a waiver of this ARAR is necessary and justified.
MassDEP has not identified any other ARARs that were not included on GE’s list, however MassDEP
reserves its rights to revise this comment should such identification be made in the future.

Specific Comments
1. Temporary staging areas for dewatering and handling of PCB-containing sediments. GE asserts that it
is uncertain whether these staging areas would meet the default conditions of EPA’s TSCA regulations at
40 CFR §761.65(c)(9) 1 . GE fails to include any discussion of this uncertainty, and leaves to the design
1

(9) Bulk PCB remediation waste or PCB bulk product waste may be stored at the clean-up site or site of generation for 180 days subject to the
following conditions: (i) The waste is placed in a pile designed and operated to control dispersal of the waste by wind, where necessary, by means
other than wetting. (ii) The waste must not generate leachate through decomposition or other reactions.
(iii) The storage site must have: (A) A liner that is designed, constructed, and installed to prevent any migration of wastes off or through the liner
into the adjacent subsurface soil, ground water or surface water at any time during the active life (including the closure period) of the storage site.
The liner may be constructed of materials that may allow waste to migrate into the liner. The liner must be: (1) Constructed of materials that have
appropriate chemical properties and sufficient strength and thickness to prevent failure due to pressure gradients (including static head and
external hydrogeologic forces), physical contact with the waste or leachate to
which they are exposed, climatic conditions, the stress of installation, and the stress of daily operation. (2) Placed upon a foundation or base
capable of providing support to the liner and resistance to pressure gradients above and below the liner to prevent failure of the liner due to
settlement, compression, or uplift. (3) Installed to cover all surrounding earth likely to be in contact with the waste.
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stage a determination that the staging areas would qualify for a risk-based approval pursuant to 40 CFR
761.61(c). GE should have included a discussion of what they see as the uncertainties, what the design
problems might be, and how they could avoid them so that the staging areas would be compliant.
GE also asserts that these staging areas would not meet the requirements of RCRA for hazardous waste
storage facilities because “it is not anticipated that waste pile staging areas would be constructed with the
double liner/leachate collection systems…or that they would have groundwater monitoring systems….”
The Report fails to include any discussion of why GE does not anticipate designing and constructing
these areas such that they would comply, nor any discussion of why they could not be located such that
they could comply. GE also contends that compliance may be location-dependent, but fails to include any
discussion of potential locations for these staging areas so that their assertions can be properly evaluated. 2
2. Discharge from Water Treatment facilities to the Housatonic River
GE asserts that because the receiving waters do not currently meet state water quality standards, it is not
technically feasible for the discharge to meet those standards. The quality of the receiving waters should
not impact GE’s ability to comply with the substantive requirements applicable to the discharge. GE has
not included any discussion of whether they would be able to meet the water quality standards at the point
of discharge.
3. Treatment/Disposition of Removed Sediments and Soils
The CMS Report is deficient in its failure to consider transportation alternatives to trucking. With a rail
line located proximal to the site, GE should be required to re-evaluate the use of the railways for transport
of removed sediments and soils from the site.
4. Upland Disposal Facility – TD 3
This alternative cannot properly be evaluated without knowing the potential locations where it would be
sited. GE should have included in the Report identification and analysis of all potential locations it would
consider in siting this facility. The Report is therefore deficient. Until GE does this, a remedy decision
that includes this alternative cannot be made.
TSCA Chemical Waste Landfill regulations
Rather than expressing uncertainty that the Upland Disposal Facility could meet the requirements of
TSCA for siting and designing a chemical waste landfill, GE should have identified potential locations
where a compliant facility could be designed and constructed, or stated that no such location exists. TSCA
(B) A cover that meets the requirements of paragraph (c)(9)(iii)(A) of this section, is installed to cover all of the stored waste likely to be
contacted with precipitation, and is secured so as not to be functionally disabled by winds expected under normal seasonal
meteorological conditions at the storage site. (C) A run-on control system designed, constructed, operated, and maintained
such that: (1) It prevents flow onto the stored waste during peak discharge from at least a 25-year storm. (2) It collects and controls at least the
water volume resulting from a 24-hour, 25-year storm. Collection and holding facilities (e.g., tanks or basins) must be emptied or otherwise
managed expeditiously after storms to maintain design capacity of the system. (iv) The provisions of this paragraph may be modified under §
761.61(c).

2

The comment applies equally to GE’s evaluation of the floodplain alternatives, and their discussion therein of
ARAR compliance.
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contains specific requirements for soils at chemical waste landfills. See 40 CFR 761.75(b)(1). GE has
failed to discuss whether there are potential locations for this facility that meet the requirements of TSCA.
GE should minimize the number of waivers they need by identifying now the possible locations for the
Upland Disposal Facility. If GE did this, then EPA would better be able to evaluate whether this
alternative should be considered appropriate, in light of its ability to comply with ARARs.
GE’s evaluation of this alternative is too vague to enable a thorough analysis. GE has deferred to the
design stage matters that should properly be addressed in the Report. For example, GE should have
identified the specific requirements of 40 CFR 761.75 [pertaining to Chemical Waste Landfills] it
believes will need to be waived, and the reasons why the alternative could not be designed to meet those
requirements.
RCRA Hazardous Waste Landfill regulations
Applicability of EPA’s Area of Contamination (AOC) Policy
If the wastes to be placed in the Upland Disposal Facility constitute hazardous waste, then GE intends to
discuss with EPA the applicability of federal and state hazardous waste regulations. GE asserts, in
footnote 179, that some of those requirements would not apply if the Upland Disposal Facility is
considered within the same Area of Contamination as the excavated sediments and soils, such that under
the AOC policy, the RCRA requirements would not be triggered, including minimum technology
requirements. Although it is impossible to say with any certainty that this facility would not be within an
AOC, because GE has not provided any location information, it is premature to discuss the application of
this policy. Under the AOC policy, there is a focus on something that could be considered a landfill; with
this alternative we are talking about an actual landfill.
ARAR waiver should be requested only if necessary, but GE should not ask EPA to narrow the universe
of ARARs in order to avoid a waiver request and the need to justify the same. This appears to be what
they have done with their discussion of AOC. EPA should consider placement of waste materials into a
facility such as the Upland Disposal Facility as placement into such a facility, and not movement of waste
within an existing facility. The Upland Disposal Facility is a discrete thing to be created; it does not exist
as part of the existing area of contamination.
Construction of an Upland Disposal Facility
MassDEP would not permit a landfill for RCRA or TSCA waste that was not constructed with a double
liner system, as required by the regulations. Therefore, if GE is intending that any such landfill would be
designed and constructed not in compliance with applicable laws and regulations, then it needs to more
fully describe why such design and construction would be technically impracticable. The Report falls
considerably short of providing sufficient information or analysis relative to this issue.
GE could eliminate the uncertainty regarding compliance with ARARs by gearing its site selection to
locations that would enable it to construct a compliant facility. Further, GE states that it does not
anticipate designing and constructing this facility with a double liner/leachate collection system required
for hazardous waste landfills, but fails to say why not. GE should provide reasons and justifications.
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Short- and Long-Term Monitoring
For the various sediment alternatives, GE proposes to conduct post-construction monitoring over a 5-year
period that will involve the visual inspection of thin-layer and armored cap materials, visual inspection of
the stabilized riverbanks, and the collection of thin-layer cap samples for visual analysis. Changes to
bank conditions, including bank stabilization structures, on a meandering river such as the Housatonic in
Reaches 5 and 7 are unlikely to manifest themselves within a 5-year time period, particularly if major
storm events do not occur during that time period. Considering the amount of riverbanks that may be
stabilized and the currently unquantified impacts to the river flow dynamics that this may cause,
MassDEP recommends that the monitoring period be extended for an number of years until GE can
demonstrate that the banks and channel configuration remain stable. Theoretically, armor and capping
that is part of the final remedy should be monitored in perpetuity.
Also for sediments, a 30-year, long-term monitoring period is proposed that will consist of yearly fish
sampling, quarterly water-column sampling and one sampling round every 5 years for sediment analysis.
MassDEP’s Office of Research and Standards recommends that long-term monitoring of invertebrate and
duck tissue be performed to ensure that the remedies are functioning as designed. If SED 1 and 2 were
selected by EPA, MassDEP believes that long-term monitoring should be extended for some considerable
period of time beyond the proposed 30-year period to ensure that the remedy is working as anticipated.
In the floodplain, GE proposes to undertake annual monitoring of restored areas of vegetation for a period
of 3 years. Considering the magnitude of the proposed alterations to floodplain, vernal pool and wetland
habitats, a 3-year monitoring period may be insufficient to ensure reestablishment of the temporarily
altered habitats. A period of at least 5 years of monitoring is recommended, with the monitoring clock
being reset each time GE must conduct substantial work to replant areas that do not show an appropriate
amount of growth and vigor. MassDEP realizes that GE’s detailed monitoring plan will be submitted
during the design phase for the project, however, MassDEP expects that this plan will contain provisions
to ensure that healthy, restored areas become established in as short a period as possible. Such provisions
should include an active invasive management program, irrigation protocols, and a monitoring schedule
and contingencies to address damage to vegetation due to disease and animal activity.

COMMENTS ON SPECIFIC ALTERNATIVES
SED 1/SED 2 Alternatives
These alternatives are essentially the same, the difference being that monitoring is included in SED 2.
Since these alternatives propose no remediation to the river, the existing contamination will remain
behind and continue to be eroded from erosional areas of the channel, especially during major storm
events and continue to pose unacceptable risks to human health and biota. The monitored natural recovery
(MNR) that GE provides as a remedial approach for the Rest of River site relies almost solely on the
sequestering of more contaminated sediments under cleaner sediments over time.
SED 6 and SED 7 Alternatives
Although all sediment alternatives that propose removals achieve acceptable risk-based levels for human
health, direct-contact exposures, the SED 6 alternative is the first sediment alternative that achieves
acceptable risk-based levels for amphibians, insectivorous birds, piscivorous mammals and benthic
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invertebrates in most subreaches of the river. However, since both the SED 6 and SED 7 alternatives rely
on the use of thin-layer capping and capping without excavation in order to achieve these risk levels,
MassDEP does not consider these alternatives, as presented, to adequately describe how they would meet
the requirements of the ARARs.

SED 8 Alternative
Although additional time is required to remediate the river reaches in the SED 8 alternative, the majority
of the time involves remediating Woods Pond and Rising Pond (11 years and 9 years, respectively).
Remediation in the impoundments will likely have less impact on biota and habitat, since these areas are
built up and biota can move around in the impoundments, or upstream, if necessary. Therefore, it appears
that GE may be overemphasizing the differences between the impacts for the alternatives. A single area
will not experience exponential impacts and the impact over the entire remediation area and the time for
that impact cannot be translated into a cumulative long-term impact at any one location.
Sediment sampling data for Woods Pond and Rising Pond indicate that the proposed 6-foot and 7-foot
removals (for Woods Pond and Rising Pond, respectively) will remove most sediments with
concentrations greater than 1 ppm, with the majority of the sediments below those depth intervals ranging
from under 1 ppm down to non-detect. The western half of Woods Pond and the channel area contains
very shallow water depths (less than 4 feet), which can make navigation by canoe or kayak and full
recreational use of the pond difficult during the drier months. This alternative involves backfilling all
excavated areas behind dams areas to current bottom elevations. Where possible, behind any of the
impoundments and where residual PCB concentrations allow, GE should be required to investigate the
possibility of backfilling less, so that the overall depths of these impoundments are increased. This would
provide several benefits: allowing increased recreational use, providing a buffer for storage of any
sediments that may be washed downstream during major storm event, increasing the diversity of habitat
for fish, preventing the need for any further dredging for navigational/recreational purposes in the future,
and reducing the amount of backfill material and associated labor time and costs that would be required to
transport and place this material. GE should factor these time and materials savings into its calculation of
estimated costs, time to complete the alternative and number of truckloads entering the site.
The SED 8 alternative proposes to remove sediments from behind all of the existing dams between
Woods Pond headwaters and Rising Pond Dam. The SED 8 alternative provides the best remedy for
addressing the potential future removals of these dams, because it will remove the majority of PCBcontaminated sediments in these locations. In addition, it would be beneficial to the implementation of
any future dams removals if GE could run the model to account for anticipated sediment transport and the
resultant distribution of contamination in Reach 7 that would result from both the proposed sediment
removals behind these dams and the removal of these dams. All of the other proposed remedies do not
address contamination behind these dams through sediment removal and rely on the continued existence
and proper maintenance of these dams. Any sediment alternative that does not include sediment removal
behind these dams, would necessitate that GE to re-evaluate post-dam-removal conditions and undertake
any necessary removals at the time when dam removals would be undertaken.
The SED 8 alternative removes the highest PCB mass, 54,500 lbs, from the river, making this mass of
PCBs permanently unavailable for re-suspension and exposures to humans and biota.
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None of the sediment removal alternatives will result in fish concentrations that will allow unlimited
human consumption of fish taken from all reaches of the river (i.e., 50 meals annually) in periods of less
than 250 years, although no subsistence fishing has been documented for the Massachusetts portions of
the Housatonic River. However, SED 8 does show a substantial increase in risk-reduction benefits for
fish consumption at Central Tendency Exposure (or average) consumption levels of 14 meals per year in
more reaches of the river than is provided by all of the other sediment alternatives.
In order to allow a more comprehensive evaluation of all of the alternatives and considering the
magnitude of the additional sediment removals proposed under the SED 8 alternative, GE should explain
why the SED 8 alternative will not result in the lower-end IMPGs being attained for benthic invertebrates
in Reach 7C or in the lower-end IMPGs being attained for consumption of fish by piscivorous birds in
Reach 7B.
GE argues that the cumulative impacts to wildlife under more aggressive sediment removal alternatives,
such as SED 8, will be considerably greater than the impacts of alternatives proposing less sediment
removal and suggests that these cumulative impacts will be felt by biota throughout Reaches 5 through 8
over the entire 51-year construction period. Although the times to complete remediation of each subreach
are greatest under SED 8, they are not substantially greater than for the lesser alternatives, with most of
the additional construction time being attributed to sediment removals in Rising Pond and Woods Pond.
In addition, impacts to biota are expected to be experienced only on a reach-specific basis for the duration
of time that work is occurring in their immediate habitat. Therefore, MassDEP does not concur with
GE’s conclusion that biota will experience a substantially greater, and more traumatic, long-term
cumulative impact under SED 8 than under the other removal scenarios.
Relative to SED 8, GE also states that it questions its ability to obtain the large quantities of backfill
material needed for that alternative well into the future. However, GE should evaluate if treated soils and
sediments may provide the needed backfill materials.
Under SED 8, if clean backfill materials are used, MassDEP recommends that the sediments neither be
capped nor armored, since the residual levels would not pose a direct contact risk for humans or a risk for
biota. This approach would reestablish a more natural river bottom in a shorter period of time and would
provide an ongoing source of bedload materials and maintain existing channel roughness to maintain
proper and pre-existing river flows. This would be particularly important if one of the ongoing sediment
sources, the riverbanks are stabilized to prevent erosion.
FP1 through FP 3 Alternatives
These alternatives do not achieve the necessary risk-based IMPGs for human health direct contact or
biota.
FP 4 Alternative
This is the first floodplain alternative that attains a lifetime excess cancer risk of 10-5 and a non-cancer
risk and a Hazard Index of 1 for reasonable maximum exposure (RME) assumptions, so it is considered to
be protective of human health recreational exposures, including those in high-use areas and for the
consumption of agricultural products on existing farms with the imposition of an ERE on these properties
to restrict future uses and changes in use. However, this alternative does not achieve the lower bound
IMPGs for amphibians, insectivorous birds or piscivorous mammals that MassDEP considers to be
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acceptable risk levels. However, the additional removals that are proposed to address biota that are
shown for the FP 7 alternative would adequately address ecorisk concerns. Therefore, MassDEP
recommends an evaluation of incorporating those portions of the biota-based removal areas depicted on
Figure 6-6 to the removals shown on Figure 6-4. The resulting removal extents would only be slightly
greater than those depicted on Figure 6-4 and would provide the necessary level of protection for both
humans and wildlife.
FP 5 and FP6 Alternatives
These alternatives do not meet a condition of no significant risk for either human health or biota. In
addition, FP 6 proposes to alter considerably more area of wetland and floodplain that does FP 4, yet
without achieving the necessary risk-based goals.
FP 7 Alternative
This alternative achieves the necessary risk-based goals for biota and a lifetime excess cancer risk of 10-6
and a non-cancer risk and a Hazard Index of 1 for reasonable maximum exposure (RME) assumptions.
However, it proposes to alter considerably greater quantities of both wetland and floodplain areas for both
soil removals and the construction of access roads and staging areas.
Chemical Extraction (TD 4)
This alternative is unable to achieve low PCB concentrations in the treated materials to allow reuse at the
site and generates large quantities of wastewater by the treatment process.
Thermal Desorption (TD 5)
This is a proven technology that has the ability to treat contaminated soil and sediment with high
concentrations of PCBs to low concentrations that will permit on-site re-use in the floodplain and possibly
also within the river channel as backfill. It has the added advantage that it reduces the volume of
contaminated material that will require disposal and it also has the ability to destroy PCBs if an
afterburner or gas-phase chemical reduction process is used. GE cites the high-moisture and clay content
of sediments as being problematic, because this can clump and reduce the throughput efficiency.
However, the literature suggests that this problem can be overcome by using a unit that has been fitted
with a screen to remove large objects and debris and a shredder to break up clumps. High moisture
content could also be considered to be prohibitive in terms of the heat expenditure that is necessary to
volatilize the contaminants. However, thermal desorption units can handle feedstocks with moisture
contents up to 20%. Since excavated soils and sediments would have to be dewatered to levels that are
essentially dry (i.e., which pass the paint filter test) for acceptance at a landfill, soils and sediments with
20% moisture content would appear to require less dewatering than soils passing the paint filter test, so it
would appear that these materials could be adequately dewatered on-site under the processes that GE is
already proposing.
Confined Disposal Facility (TD 2)
This disposal option, as presented, permanently alters wildlife habitat and current recreational uses of
both the river channel and Woods Pond, will degrade the aesthetics of the areas for recreational users,
poses a long-term risk of recontaminating the river if it is not properly monitored and maintained over the

MEMORANDUM
Ms. Susan Svirsky
Comments on CMS Report
May 20, 2008
Page 17 of 17

long-term, and cannot be designed to meet the requirements of either the Wetlands Protection Act
Regulations or the Waterways Regulations.
Disposal in Permitted Off-site Landfills (TD 1) and TD 3 Upland Disposal Facility
As stated above, under the ARAR evaluation, there is not sufficient information regarding an upland
disposal facility to provide further comment.

EDITORIAL COMMENTS AND CLARIFICATIONS
On page 5-1, second paragraph, last sentence: the 95% UCL should be defined as the “upper confidence
limit” and not the “upper concentration limit.”
The various graphs showing model predictions of PCB concentrations in sediments and surface water
over time under the various sediments alternatives show some unusual trends such as rebounds in
concentrations for sediments and fluctuations in concentrations for surface water. To assist reviewers in
interpreting the modeling results in the context of evaluating the various sediment removal alternatives, it
would be helpful if GE were to provide an explanation for these trends in the text, to the extent possible.

May 20, 2008

Susan Svirsky
Rest of River Project Manager
U.S. Environmental Protection Agency
10 Lyman Street
Pittsfield, MA 01201
Re: Comments on General Electric Corrective Measures Study for Housatonic “Rest of River”
Dear Ms. Svirsky:
On behalf of the Massachusetts Audubon Society I submit the following comments on the Corrective
Measures Study (CMS) for the Housatonic River – Rest of River released by General Electric in March
2008. As the second largest landowner within the Primary Study Area (PSA) we appreciate the
willingness of the Environmental Protection Agency (EPA) to accept informal public comments as well
as to extend the period for public comment to sixty days to allow for a more detailed “informal” review
of the CMS.
The following is a summary of the key points that are raised in our comment letter below, and which we
request be addressed in a Supplemental CMS:
1. Mass Audubon has a direct and substantial interest in the proposed cleanup both as the second
largest affected landowner within the PSA and as a conservation organization whose mission is
protecting the nature of Massachusetts for people and for wildlife. Mass Audubon strongly
supports the clean up of the Housatonic River in order to reduce PCB concentrations to
acceptable levels for humans and wildlife.
2. The CMS contains insufficient information to evaluate the feasibility and cost of restoration of
remediated areas. Given the sensitivity of the habitat along the Housatonic River and its
floodplain, GE must be held to accordingly high standards for this clean up, which should begin
with avoidance and minimization of adverse impacts to critical habitats. Where there is no
alternative but to destroy habitats, restoration of affected areas to fully functional habitats must
be required by EPA. Further information and analysis of restoration options through a
Supplemental CMS is needed prior to identification of a recommended clean up alternative by
EPA.
3. Proposed armoring of the riverbank in Reach 5 will have permanent, unacceptable impacts on
critical habitat features such as wildlife dens and mature trees, and will fundamentally alter the
riverine/floodplain system. More creative remediation and restoration alternatives should be
identified and evaluated by GE in a Supplemental CMS.
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4. EPA should ensure that appropriate financial and institutional mechanisms (e.g. escrow or other
guaranteed funds) are in place to ensure that all restoration activities are fully implemented and
monitored in perpetuity.
5. Adaptive management should be applied to the Housatonic River clean up, with flexibility to
adjust remediation and restoration methods over time based on experience and evolving
techniques. GE and EPA should give consideration to permitting a “demonstration phase” of the
clean up south of the confluence which would employ state of the art restoration techniques and
provide time for evaluation of the results before proceeding with the remainder of the clean up.
6. Further evaluation of compliance with state regulations is needed, particularly in relationship to
the Massachusetts Endangered Species Act and Wetlands Protection Act.
7. Additional site-specific information is needed regarding floodplain remediation at Canoe
Meadows Wildlife Sanctuary, remediation of vernal pools, construction of access roads and
staging areas, use of the rail line for hauling materials and alternatives to the permanent
landfilling of PCBs in proximity to the River.
8. GE should compensate affected landowners for the short and long-term harm to public
recreational use of lands and waters that will be affected by the clean up as well as for any long
term resource damage that will result. In addition, we expect GE to provide compensation for
the significant direct costs incurred by Mass Audubon for staff and consultant review and
oversight of this project.
I. Mass Audubon’s Land Interests within the Primary Study Area
Mass Audubon owns and operates the 262-acre Canoe Meadows Wildlife Sanctuary, located in the City
of Pittsfield within reach 5A, approximately one mile downstream from the confluence of the East and
West branches of the Housatonic River. Mass Audubon’s property is located primarily to the south of
the Holmes Road Bridge, although a small portion of the sanctuary is located north of the bridge along
the River. Canoe Meadows contains approximately 3,000 linear feet of frontage on the Housatonic
River and includes approximately 2.6 acres of land under the Housatonic River.
Since its establishment in 1975, Canoe Meadows has been dedicated to wildlife habitat conservation and
public education. Trails in the sanctuary are used extensively by the public for passive recreation and
wildlife appreciation and for group programs, including the Sacred Way Trail which is located partially
in the floodplain in proximity to the Housatonic River. Mass Audubon regularly conducts canoe
programs for children and adults along the River. Because of concerns about PCB contamination in
these areas, Mass Audubon has posted signs at the sanctuary that warn visitors about the presence of
PCB contamination and provide advice about limiting exposure to PCB contamination.
The ecological characteristics of Canoe Meadows Wildlife Sanctuary are unusual in Massachusetts. The
calcium-rich bedrock underlying the Housatonic Valley has given rise to especially fertile floodplain
soils that support a uniquely high concentration of rare or uncommon species. The sanctuary alone
provides habitat for at least seven state-listed rare species, including American Bittern (Endangered), a
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breeding population of Wood Turtle (Special Concern), Bristly Buttercup (Threatened), and White
Adder's-mouth (Endangered). Canoe Meadows also contains several certified vernal pools, and the
uncommon northern leopard frog occurs there. Approximately 25% of the sanctuary’s acreage, including
the majority of the rare species habitat, is within the 10 year floodplain directly affected by PCB
contamination. In addition to these rare species, there are also significant archeological resources located
at Canoe Meadows.
The Upper Housatonic River Valley that includes Canoe Meadows Wildlife Sanctuary has also been
designated by Mass Audubon as an Important Bird Area (IBA), underscoring its significance as bird
habitat and as a migratory corridor. With approximately 1,300 acres of riparian woodland, oxbow
ponds, marshes, beaver swamps, grasslands, and upland woods along the meandering Housatonic River,
this IBA represents some of the finest riparian habitat remaining in central Berkshire County. The
designated IBA comprises Canoe Meadows Wildlife Sanctuary in Pittsfield at the northern end; the
816-acre George L. Darey Housatonic Valley Wildlife Management Area, south of Canoe Meadows,
extending from Pittsfield to Lenox and Lee; and the 200-acre Post Farm, the site of a former Lenox town
landfill, currently managed by the Lenox Conservation Commission and abutting the Wildlife
Management Area at its southern end. More than 200 species of birds have been recorded on these lands
since 1970.
Up to several pairs of the state-endangered American Bittern breed in the area annually. A special
concern species, the Common Moorhen is an uncommon though regular breeder in the area. Other high
conservation priority species represented by at least 25 breeding pairs include: American Black Duck,
American Woodcock, Hairy Woodpecker, Eastern Wood-Pewee, Alder Flycatcher, Least Flycatcher,
Great Crested Flycatcher, Eastern Kingbird, Veery, Chestnut-sided Warbler, American Redstart, Indigo
Bunting, and Rose-breasted Grosbeak. In addition, the following species with more than one percent of
their entire breeding population within Massachusetts breed in the area: Eastern Phoebe, Wood Thrush,
Gray Catbird, Blue-winged Warbler, Scarlet Tanager, and Baltimore Oriole. Riparian Forest is present
along this portion of the Housatonic River. Characteristic breeding bird species of this increasingly rare
habitat type include: Wood Duck, Hooded Merganser, Warbling and Yellow-throated Vireos, Veery,
and Blue-gray Gnatcatcher. Rare and/or declining species representative of extensive freshwater
marshlands that breed on the area include: American Bittern, Sora, Virginia Rail, King Rail, and
Common Moorhen. The site is a migration corridor for the Common Nighthawk. All of these species
are currently affected by PCB contamination, and their future in this area will largely be dictated
by the remediation and restoration efforts.
Mass Audubon has a direct and substantial interest in the proposed cleanup both as the second
largest affected landowner within the PSA and as a conservation organization whose mission is
protecting the nature of Massachusetts for people and for wildlife. Mass Audubon strongly
supports the clean up of the Housatonic River in order to reduce PCB concentrations to
acceptable levels for humans and wildlife. At the same time, we recognize that this clean up is
occurring within a highly complex ecosystem area with extraordinary scenic, wildlife habitat and
recreational attributes including the gently meandering river itself, as well as the rare species habitat,
floodplain forest, diverse wetlands, and vernal pools the river has influenced over time. The clean up, as
envisioned in the CMS, will result in significant short and medium term adverse impacts on Mass
Audubon’s land as well as on land owned by the Massachusetts Department of Fish and Game,
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including the potential construction of access roads and staging areas, closure of the most heavily visited
recreational areas during the clean up, and alteration of critical habitat areas. As such, it is essential
that GE be held to accordingly high standards for this clean up, which must begin with avoidance
and minimization of adverse impacts to critical habitats. Where there is no alternative but to
destroy habitats, restoration of affected areas to fully functional habitats must be required by
EPA. The goal should not be creation of habitats that are merely aesthetically pleasing, but the
restoration of high quality wildlife habitats that are functionally equivalent to those that will be altered
by the remediation. We believe that restoration of the scope and nature that we envision is likely to
significantly affect the cost of various alternatives and this cost must be factored into the evaluation of
alternatives.
We believe that the affected landowners should also be compensated by GE for the short and long-term
harm to public recreational use of lands and waters that will be affected by the clean up as well as for
any long term resource damage that will result from the clean up of river and floodplain resources. For
example, Mass Audubon derives program revenue from activities at Canoe Meadows that will be lost
during the period work is ongoing at the Sanctuary. In addition, we anticipate that Mass Audubon’s
stewardship and science staff, and consultants will be required to devote significant time to ensuring that
all restoration work is designed and carried out in an appropriate manner as part of any agreement to
allow access to our property for this proposed remediation work. We expect that the cost of this staff
time and related expenditures will be covered by General Electric as part of the design and monitoring
process.
II. The CMS Contains Insufficient Information to Evaluate the Proposed Alternatives
II.A. Insufficient Information is Provided in the CMS on Post-Remediation Restoration
In Mass Audubon’s comments on the CMS Scope, we acknowledged the importance of the Housatonic
River clean up to improving the overall health of this river system, even though it will result in some
relatively severe short-term alterations of critical habitats. In those comments, we noted in the
importance of restoration of affected habitats in our comments, stating:
“… it is absolutely essential that the restoration of areas disturbed by remediation be very carefully
planned, implemented, and monitored. This should include strong provisions to prevent establishment of
invasive species in disturbed areas, and restoration of important habitat features such as bank habitat and
vegetative structure and diversity to as close to “natural” conditions as possible.”

After review of the 800+ page CMS, we are surprised to see virtually no information about restoration of
affected habitats, and note that such information is required by Condition #4 of EPA’s Conditional
Approval letter for the Corrective Measures Study Proposal dated April 13, 2007. For example, there
has been widespread public criticism of the approach to bank restoration and stabilization in the
upstream 1 ½ miles of the Housatonic River. We share the public concern about this work. While it
may be achieving the result of creating an aesthetically acceptable vegetated river bank, we do not
believe that functionally equivalent habitat has been created that adequately “replicates” the preconstruction functionality of the bank, and have not seen any studies suggesting that it has. We are
similarly concerned about restoration of functional floodplain forest habitat, vernal pools, and river
bottom habitat as we have not seen any studies to date that suggest that GE has fully restored functional
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habitat in such resource areas along the River. If such information exists, it should be provided in the
Supplemental CMS.
The CMS (p.4-28) states that the project “would include restoration of areas that are directly impacted…
as appropriate to restore the habitat value of the affected systems to the extent practical. Restoration
would be accomplished using a combination of passive procedures (practices to facilitate natural reestablishment of the resource) and active procedures (plantings or other mitigation)” [emphasis added].
GE’s CMS states that details of the restoration will be developed during the design phase of the project.
Unfortunately this is after the selection of the most appropriate alternative and the opportunity for public
comment. The costs of this restoration work and the technical feasibility of restoration are
essential components of the alternatives evaluation and as noted above, we believe that they are
significantly underestimated in the CMS, based on the work that we have seen occur upstream.
Restoration of the type and scale necessary to allow this project to go forward in substantial compliance
with federal and state Applicable or Relevant and Appropriate Requirements (ARARs), including the
Massachusetts Wetlands Protection Act and the Massachusetts Endangered Species Act, is likely to
significantly increase the costs of each of the alternatives, in an amount proportional to the scale of the
habitat alteration proposed. For these reasons, we do not believe that EPA can propose a
remediation alternative without knowing whether or not it is possible to restore fully functional
habitat in the areas that will be affected by the remediation. GE’s own consultant acknowledged at
the Citizens Coordinating Council public hearing in Lee that they know of no other location where work
of this nature has been done in as sensitive a habitat area as the Housatonic. Since GE will, of necessity,
be working on the “cutting edge” of sensitive habitat restoration, it is even more critical that attention to
be paid to this issue as part of the alternatives evaluation in the CMS, not during the design phase of the
project.
GE states on page 16 of the Executive Summary of the CMS “The greater the scale of the remediation,
the greater the long-term adverse effects on the environment (e.g. loss of mature trees in the floodplain
staging areas, changes in the nature of wetlands, and long-term adverse impacts on biota and habitat.”
This statement is provided in support of SED 3, the clean up proposal that would result in the least
impact to river systems. We do not concur with this reasoning. GE should not be using the sensitivity
of the habitat along the river as a justification for a lower standard of remediation of the River. EPA
should insist on the appropriate level of cleanup and a correspondingly high standard for habitat
restoration, even if this raises the cost of the selected alternative considerably. To do otherwise
would have the unintended consequence of “rewarding” polluters for damaging the most significant
habitats as less clean up would be required in such sensitive locations.
One of our most significant concerns about post-remediation restoration relates to the proposed river
bank remediation work in Reach 5A. As noted above, the bank stabilization and “restoration” work
that has been completed upstream is wholly inadequate to restore the functional values of the
river bank. We concur with the comments made by the Massachusetts Division of Fisheries and
Wildlife in the CMS scoping process that the upstream work, replicated here, would be “a disaster
and a complete ecological failure.” The Massachusetts Department of Environmental Protection
(DEP) also weighed in expressing its concern about “hard engineering” of erodible banks:
“Mass DEP has a number of concerns relative to the widespread use of hard structures as bank
stabilization structures in areas of the river below the confluence. The 2-mile stretch of river where these
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structures have been used is a relatively straight section of channel (compared with the tight meanders in
downstream sections) that is located in a highly urbanized area with minimal significant wildlife habitat
and lower recreational and aesthetic value. By contrast, downstream river sections are undeveloped,
provide significant habitat and experience significantly greater recreational use by the public. Widespread
use of hard structures in this section of the river is likely to meet with considerable community
opposition. Existing wildlife habitat functions will be lost and plantings to restore lost riverine
characteristics can be problematic and not all that effective. In addition, the use of hard structures along
the banks of the river will affect river flow dynamics by deflecting flows to downstream sections of the
channel (particularly important in areas with meanders) and banks, and may also affect channel carrying
capacity and the extent of flooding. In order to remain effective in preventing exposures and
recontamination, long-term monitoring and potentially frequent maintenance of these structures (as
evidenced by observations in the 0.5-Mile Reach) will be required. Considering the many river miles that
may be impacted, such monitoring and maintenance may be a monumental task.”

Nevertheless, GE’s CMS proposes (p. 4-29) to stabilize the banks in the same manner as was done in the
Upper ½ mile reach. The CMS (p. 4-44) discusses the long-term adverse impacts to this habitat that
would result from the remediation/restoration as proposed. We do not support any bank work within
Canoe Meadows Wildlife Sanctuary that permanently “armors” the bank with stone, rip rap or
other “hard” material in a manner that prevents future bank erosion and also prevents the
planting of mature trees that will shade the river – which could eliminate habitat for avian and
mammalian bank-dwelling species and adversely affect water temperature in the River. Such
stabilization methods are also likely to result in downcutting of the river channel, exposing deep
PCB-contaminated sediment layers. More creative bio-remediation or alternative approaches
need to be identified by GE in the Supplemental CMS for this section of the river bank. Examples
of alternatives that should be evaluated include deeper excavation followed by covering armoring with
clean material of sufficient depth to allow growth of mature trees; or leaving some sections of bank
unaltered; or fully cleaning and restoring to a more natural condition some sections (i.e. through more
localized testing and different treatments of some sections of the bank).
II.B. EPA Should Require a Supplemental CMS to address Ecological Restoration
As discussed above, we believe that GE has fundamentally failed to respond to comments that were
raised in the CMS Scoping Process about the needs for detailed information on post-cleanup restoration
by Mass Audubon, DEP, and the Massachusetts Division of Fisheries and Wildlife. Virtually no
information is included regarding proposed restoration of the river bottom, banks and floodplains, access
roads and staging areas. Without this information, we are unable to fully evaluate the various
alternatives that are presented in the CMS and understand the impact that they will have on our property.
We have attached to our comment letter the Society for Ecological Restoration International’s Primer on
Ecological Restoration (2004). We believe that EPA should direct GE to prepare a Supplemental CMS
that fully and completely documents how habitats affected by remediation activities will be restored.
The Supplemental CMS should include sufficient detail to evaluate whether proposed restoration
activities meets established standards such as SER’s attributes of restored ecosystems, including reestablished ecosystem structure and function, resilience, and self-sustenance. SER’s Guidelines for
Developing and Managing Ecological Restoration Projects (2005;
http://www.ser.org/content/guidelines_ecological_restoration.asp) provides additional detail. Only
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when GE provides such information will the public and EPA be able to fully evaluate the acceptability
and trade-offs involved in each of the alternatives.
We also believe that GE should be required by EPA to escrow sufficient funds to ensure that all
restoration activities in Rest of River are fully carried out and monitored. GE should be
reimbursed from the fund as the restoration is completed and demonstrated to be fully functional by
post-construction monitoring. This is necessary to ensure that the long terms funds are in place to ensure
that restoration and monitoring occurs properly. In addition, EPA should establish a long-term funding
mechanism to ensure that needed monitoring will take place in perpetuity. We do not believe that thirty
years is a sufficient period for monitoring. Without such long-term monitoring, natural processes will
eventually result in changes to the river system and the likely release of any PCBs that remain in the
river system and floodplain. Historic maps of the area clearly depict the Housatonic as a dynamic river
system, which has meandered across its floodplain for millennia. These meanders will continue as long
as the river flows; armoring may alter these changes but will not stop them. Development in the
watershed over the coming decades will increase storm flows and associated erosive forces. When these
river dynamics are considered, it is more appropriate to be thinking in terms of hundreds of years than
decades. GE must have a mechanism in place for accountability and appropriate responses to further
PCB releases through this longer term.
III. The Selected Alternative Must be Responsive to Technological Advances and Site Conditions
The proposed clean up will occur over many years. There is an opportunity throughout the duration of
this cleanup to apply new technologies and creative thinking. Mass Audubon believes that EPA should
create a permitting process that is designed to recognize that technological advances in PCB clean up are
likely to occur during this time period and encourage GE to employ them as the project progresses
downstream. Therefore, we support the concept of a phased clean up.
We are open to discussing the possibility of using a portion of Reach 5A as a model or demonstration
area for sound ecological restoration prior to the clean up proceeding along the remainder of the River.
In this manner, GE would have the opportunity to demonstrate to the community and to regulatory
agencies that the highest standard of restoration can be carried out following remediation activities.
However, such an approach would require a period of study following the remediation and restoration
work in order to provide time to gauge the effectiveness of the work and whether any modifications are
needed in terms of the approach being taken.
The remediation planning and implementation process will be ongoing for a number of years.
While alternative in-situ treatment technologies may not be presently available for utilization, the
remediation plans should be flexible enough to enable new technologies to be considered if and
when they become available during further phases of planning or implementation. This is part of
an adaptive management approach, and appropriate for such a complex project of many years duration.
IV. The CMS contains Insufficient Information regarding to Compliance with ARARs
The CMS states that “it is anticipated that all the removal alternatives would meet the ARARs that have
been identified” and that “… there is no material basis for distinguishing among these alternatives based
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on ARAR compliance.” We respectfully disagree with this conclusion, particularly with regard to the
application of the Massachusetts Endangered Species Act (MESA) and the Massachusetts Wetlands
Protection Act (WPA) to the proposed project. We urge EPA to require additional information from
GE with regard to compliance with MESA and the WPA in the Supplemental CMS. ARARs for
this project should include measures to address the substantive requirements of these laws and
associated regulations in regards to chemical, location, and activity-specific ARARs. While we
recognize that the procedural requirements of these laws will not apply, there nevertheless are important
substantive requirements that are not addressed in the draft CMS. A Supplemental CMS should address
these concerns.
MESA is identified in Table 2-2 of the CMS as a “location-specific” ARAR, and the CMS dismisses the
need for compliance by stating that there is no state-designated habitat in Massachusetts. In fact, the
requirements of MESA will significantly affect the proposed project. The CMS states (p. 4-43) that
long-term alteration of habitat could adversely affect rare and plant species. The project is located
within Priority and Estimated Habitat of state listed rare species. Work within these areas is regulated
under MESA and the associated regulations at 321 CMR 10.00
(http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_home.htm). The CMS should
specifically address the substantive requirements at 321 CMR 10.23(2):
If the Director [of Fish and Wildlife] determines that the applicant for a permit has
avoided, minimized and mitigated impacts to State-listed Species consistent with the
following performance standards, then the Director may issue a conservation and
management permit, provided:
(a) The applicant has adequately assessed alternatives to both temporary and permanent
impacts to State-listed Species;
(b) An insignificant portion of the local population would be impacted by the Project or
Activity, and;
(c) The applicant agrees to carry out a conservation and management plan that provides
a long-term Net Benefit to the conservation of the State-listed Species that has been
approved by the Director, as provided in 321 CMR 10.23(5), and shall be carried out by
the applicant.
The WPA is identified in Table 2-2 as a “location-specific” ARAR, stating “under [310 CMR]
10.53(3)(q), actions responding to the release or threat of release of hazardous materials are
allowed as “limited project” if they meet requirements specified therein. If response actions
would not meet these criteria, the requirements of 10.54 -10.58 would apply.” This is true, but
also incomplete and inadequate. Even in instances where projects qualify for “limited project”
status, thereby allowing impacts in excess of the usual WPA regulatory limits, projects are
nevertheless required to demonstrate that alternatives to avoid and minimize impacts are
considered, and that impacts are mitigated (310 CMR 10.53(3)). These are substantive
requirements that should be evaluated in relation to all of the wetland resource areas impacted by
proposed remedial actions and associated sediment transport and disposition measures. For
example, alternatives to permanent loss of bank and mature woody vegetation structure should
be evaluated, along with alternative restoration designs that minimize and mitigate for impacts to
these and other wetland habitat features. Impacts to important wildlife characteristics of wetland
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resource areas should be evaluated, using the substantive standards in the Department of
Environmental Protection’s Massachusetts Wildlife Habitat Protection Guidance for Inland
Wetlands. (http://www.mass.gov/dep/water/laws/wldhab.pdf). Furthermore, the limited project
provision of the WPA regulations prohibits impacts to rare species. Further alternatives analysis
is needed to demonstrate maximum feasible compliance with this regulation before a waiver may
be considered.
MESA and the WPA should be applied to the chemical and activity-specific ARARs as well as the
location-specific section where they are currently mentioned. Chemical impacts to rare species and
chemical alterations of wetland resources are covered by these laws. The choice of activities used in
remediation has direct bearing on the degree to which impacts to rare species and wetlands are avoided,
minimized, and mitigated.
V. Evaluation of Alternatives
As noted above, we feel strongly that without additional information on the type and nature of the
proposed restoration it is not possible to adequately evaluate the alternatives that are presented by GE in
the CMS. We do have the following preliminary comments regarding the alternatives:
•

We believe that GE should be required to evaluate the feasibility of removing material from the
project site using the existing railroad line.

•

We have serious concerns about any proposals for thin layer capping of contaminated aquatic
resources at Canoe Meadows including Oxbow Pond and West Pond. Both West and Oxbow
Ponds are important habitats on the sanctuary, supporting populations of frogs, turtles, wading
birds and waterfowl, and insects not found elsewhere on the site. Thin layer capping – which
would deposit a thin layer of material directly over existing sediments, without removing
contaminants, would make these ponds shallower and change their substrate characteristics,
making them less suitable habitat for many organisms. It would also result in significant
alteration of resources without any removal of contaminated soils. In the area of West Pond, the
floodplain remediation options would impact portions of an old field, a Phalaris meadow, a wet
meadow and a sedge marsh. The wet meadow in particular, hosts diverse plant, mammal, bird
and insect communities and would be affected by FP2, 3, 4 and 7. We believe that these
resources should either be fully remediated or left alone with monitored natural recovery – but
are not able to choose between these alternatives without more specific information on proposed
restoration.

•

We request that there be additional site-specific analysis at Oxbow Pond in Reach 5A. This is a
forested floodplain area that would be significantly altered by the proposed clean up. This area is
likely to host rare species including wood turtles, mustard white, and purple milkweed, as well as
Watch Listed species including butternut. Restoration of the forested areas affected by the
remediation activities will take many decades, even in a best-case scenario. This floodplain
forest is an area where a finer scale of analysis is needed with regard to PCB contamination
levels to determine the most appropriate clean up remedy.
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•

We also believe that any work in the floodplain should be done at the same time as river/bank
work so as to complete the work on any given affected property and move downstream in an
orderly fashion.

•

We are particularly concerned about the proposed vernal pool work which would alter 14 acres
of vernal pool habitat, encompassing portions of 60 different vernal pools, and require the
construction of extensive access roads and staging areas in some places. As noted on Pages 635, 36 and 39 of the CMS, there are no known locations where vernal pool work of this
magnitude and extent has been successfully undertaken. We believe that additional examination
of vernal pools should be required in the Supplemental CMS. In some cases it may be
appropriate to choose monitored natural recovery for those pools that are distant from existing
access points, and to ensure that breeding populations of vernal pool species are not entirely
displaced as a result of remediation activities.

•

In all cases, GE should be required to limit the extent of staging areas and access road
construction to the extent feasible. For example, roads could be built narrower than 20 feet and
staging areas should be as narrow as possible. One lane roads with pull-offs should be more than
adequate. Full restoration of any areas disturbed for access and staging must be required with
monitoring and revegetation to ensure that invasive species do not take hold in these areas.

•

We are strongly opposed to construction of a Confined Disposal Facility within riverine wetland
areas and concur with GE that this alternative is inappropriate. We are also concerned about the
siting of a permanent landfill in close proximity to the Housatonic River. Additional evaluation
of measures to treat and reuse soil should be contained in the Supplemental CMS, particularly in
light of the claims made by BioGenesis that their treatment methods have applicability to this
project.

Thank you for this opportunity to comment during this informal comment period on the Draft CMS. We
want to again reiterate our strong support for the clean up of the Housatonic River for both its human
health and ecological benefits. We look forward to continuing to work with EPA and GE, as well as
with community leaders on these important issues over the coming months and years.
Sincerely,

Laura A. Johnson
President
cc:

Jeff Porter, Mintz, Levin, Cohn, Ferris, Glovsky and Popeo, P.C. (for General Electric)
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Kevin Mooney, Remediation Project Manager, General Electric
Mary Griffin, Commissioner, Massachusetts Department of Fish and Game
Laurie Burt, Commissioner, Department of Environmental Protection
Wayne F. MacCallum, Director, Massachusetts Division of Fisheries and Wildife
Susan Steenstrup, DEP WERO
Congressman John Olver
Senator Benjamin B. Downing
Representative Christopher Speranzo
Representative Denis E. Guyer
Representative William Smitty Pignatelli
Berkshire Natural Resources Council
Housatonic Valley Association
Housatonic River Initiative
Berkshire Environmental Action Team
The Trustees of Reservations
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Preface to the Second Edition
The first edition of Guidelines for Developing and Managing Ecological Restoration
Projects (Guidelines) was published on the website (www.ser.org) of the Society for
Ecological Restoration International (SER International) on June 24, 2000. This new
edition brings the Guidelines into conformity with the SER International Primer on
Ecological Restoration (SER International Primer) (SER International 2002 and 2004)
and expands the text for clarity and insight. Substitutions have been made for some terms,
e.g., implementation for installation. The numbering of the guidelines was retained
although some titles were modified. Peer review for the second edition was provided by
the membership of the SER International Science and Policy Working Group and the
SER International Board of Directors. This edition was approved as an official SER
International document by the Board of Directors on December 15, 2005.
Introduction
This document describes the procedures for conducting ecological restoration in accord
with the norms of the discipline that were established in the SER International Primer
(SER 2002 and 2004, www.ser.org). Each procedure is stated in terms of a guideline that
leads restoration practitioners and project managers stepwise through the process of
ecological restoration. Adherence to these 51 guidelines will reduce errors of omission
and commission that compromise project quality and effectiveness. The guidelines are
applicable to the restoration* of any ecosystem—terrestrial or aquatic—that is attempted
anywhere in the world and under any auspices, including public works projects,
environmental stewardship programs, mitigation projects, private land initiatives, etc.
Users of the Guidelines are advised to become familiar with the SER International
Primer in advance and refer to it for definitions of terms and discussions of concepts.
Design issues and the details for planning and implementing restoration projects lie
beyond the scope of these guidelines. We leave such complexities to the authors of
manuals and the presenters of workshops who address these topics
*

“Restoration” when used alone in this document connotes “ecological restoration.”
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Ecological restoration is the process of assisting the recovery of an ecosystem that has
been degraded, damaged, or destroyed. It is an intentional activity that initiates or
accelerates ecosystem recovery with respect to its health (functional processes), integrity
(species composition and community structure), and sustainability (resistance to
disturbance and resilience). Restoration ensures abiotic support from the physical
environment, suitable flows and exchanges of organisms and materials with the
surrounding landscape, and the reestablishment of cultural interactions upon which the
integrity of some ecosystems depends. Restoration attempts to return an ecosystem to its
historic trajectory, i.e., to a state that resembles a known prior state or to another state that
could be expected to develop naturally within the bounds of the historic trajectory. The
restored ecosystem may not necessarily recover its former state, since contemporary
constraints and conditions can cause it to develop along an altered trajectory.
In accord with the SER International Primer, these Guidelines assume that ecological
restoration is accomplished once the assistance of a restoration practitioner is no longer
needed to ensure long-term ecosystem sustainability. However, ecosystem management
may be required to prevent recurrent degradation of restored ecosystems on account of
alterations in the environment or anthropogenic changes. Such activities are considered
management rather than restoration. In other words, ecological restoration makes
ecosystems whole again and ecological management keeps them whole. Correspondingly,
some restored ecosystems will require management in the form of traditional cultural
practices. This distinction between restoration and management (including cultural
practices) facilitates resource planning and budgeting, and it protects ecological
restoration efforts from being held liable for subsequent inconsistencies or misjudgment
in ecosystem management.
The project guidelines are numbered for convenience. They do not necessarily have to be
initiated in numerical order, and some may be accomplished concurrently. The guidelines
are grouped into six phases of project work: conceptual planning (including feasibility
assessments), preliminary tasks (upon which subsequent planning relies), implementation
planning, project implementation, post-implementation tasks (monitoring and aftercare),
and evaluation and publicity.
We recommend that a diary be kept for each guideline to document project activities as
they happen and to record all relevant information for each guideline as it is generated.
Tabular data, graphics, and ancillary documents can be appended. Narratives in the form
of written responses to Guidelines #1 through #36 collectively comprise a comprehensive
ecological restoration plan that can be filed with public agencies, funding institutions,
permitting authorities, corporate offices, and other interested parties. The narratives serve
as the basis for preparing progress reports and applications for continuing financial
support. They become invaluable to new practitioners and management personnel who
are assigned in mid-project. When the project has been completed, the narratives
comprise a thorough and well organized case history which only needs editing to
generate a final report and to prepare articles for publication.
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Conceptual Planning
Conceptual planning identifies the restoration project site, specifies restoration goals, and
provides relevant background information. Conceptual planning is conducted when
restoration appears to be a feasible option but before a decision has been made to exercise
that option. Conceptual planning provides preliminary information such as observations
from site reconnaissance and perhaps a few representative measurements. Detailed,
systematic inventories of ecosystem properties and the biota are not included in this
phase of activity. Written responses to Guidelines #1 through #16 collectively comprise
the conceptual plan and broadly characterize the proposed restoration project.
1.
Identify the project site location and its boundaries. Delineate project
boundaries and portray them as maps, preferably generated on a small-scale aerial
photograph and also on soil and topographic maps that show the watershed and other
aspects of the surrounding landscape. Use of GPS (Global Positioning System), land
survey, or other measurement devices as appropriate is encouraged.
2.
Identify ownership. Give the name and address of the landowner(s). If an
organization or institution owns or manages all or part of the site, give the names and
titles of key personnel. Note the auspices under which the project will be conducted—
public works, environmental stewardship, mitigation, etc. If there is more than one
owner, make sure that all are in agreement with the goals and methods proposed for the
restoration program.
3.
Identify the need for ecological restoration. Tell what happened at the site that
precipitated the need for restoration. Describe the improvements that are anticipated
following restoration. Benefits may be ecological, economic, cultural, aesthetic,
educational, and scientific. Ecological benefits may amplify biodiversity; improve food
chain support, etc. Economic benefits are natural services (also called social services) and
products that ecosystems contribute towards human wellbeing and economic
sustainability. Ecosystems in this regard are recognized and valued as natural capital.
Cultural improvements may include social performance and rituals, passive recreation,
and spiritual renewal. Aesthetic benefits pertain to the intrinsic natural beauty of native
ecosystems. Educational benefits accrue from advances in environmental literacy that
students gain from participating in, or learning about, ecological restoration. Scientific
benefits accrue when a restoration project site is used for demonstration of ecological
principles and concepts or as an experimental area.
4.
Identify the kind of ecosystem to be restored. Name and briefly describe the
kind of ecosystem that was degraded, damaged, or destroyed, for example, tropical dry
forest, vernal pool, semiarid steppe, shola (India), chalk meadow (Europe), cypress
swamp (USA), etc. Other descriptors should be added to facilitate communication with
those who may not be familiar with the natural landscapes in the bioregion. These
descriptors should include the names of a few characteristic or conspicuous species and
should indicate community structure (desert, grassland, savannah, woodland, forest, etc.),
life form (herbaceous perennial, succulent, shrub, evergreen tree, etc.), predominant
taxonomic categories (coniferous, graminaceous, etc.), moisture conditions (hydric, xeric,

3

etc.), salinity conditions (freshwater, brackish, saline, etc.), and geomorphologic context
(montane, alluvial, estuarine, etc.). Reference to readily accessible published descriptions
can augment or replace some of these descriptors.
5.
Identify restoration goals. Goals are the ideal states and conditions that an
ecological restoration effort attempts to achieve. Written expressions of goals provide the
basis for all restoration activities, and later they become the basis for project evaluation.
We cannot overemphasize the importance of expressing each and every project goal with
a succinct and carefully crafted statement. All ecological restoration projects share a
common suite of ecological goals that consist of recovering ecosystem integrity, health,
and the potential for long-term sustainability. They are listed as the attributes of restored
ecosystems in Section 3 of the SER International Primer. They deserve to be restated for
each restoration project. Otherwise, they can be underappreciated or overlooked by
authorities and other interested parties who are not well versed in ecological restoration.
A project may have additional ecological goals, such as to provide habitat for particular
species or to reassemble particular biotic communities.
Statements of ecological goals should candidly express the degree to which recovery can
be anticipated to a former state or trajectory. Some ecosystems can be faithfully restored
to a known or probable historic condition, particularly when degradation or damage is not
severe and where human demographic pressures are light, plant species richness are low
on account of rigorous environmental conditions, and where the ecologically young
vegetation in a newly restored ecosystem tends to resemble the mature vegetation of the
pre-disturbance state. Even so, the restored ecosystem will undoubtedly differ in some
respects from its model, owing to the complex and seemingly random (stochastic) aspects
of ecosystem dynamics. Other restorations may not even approximate a historical model
or reference, because contemporary constraints or conditions prevent restoration to a
former, historic condition.
Restoration can be conducted in any of five contexts. The appropriate context should be
identified in the project goals in order to underscore the intent of restoration and to avoid
or minimize subsequent misunderstandings, conflict and criticisms. They are:
a) Recovery of a degraded (subtle or gradual changes that reduce ecological
integrity and health) or damaged (acute and obvious changes) ecosystem to its
former state.
b) Replacement of an ecosystem that was entirely destroyed (degradation or
damage removes all macroscopic life), and commonly ruins the physical
environment) with one of the same kind. The new ecosystem must be entirely
reconstructed on a site that was denuded of its vegetation (terrestrial systems) or
its benthos (aquatic systems). Replacements are common on surface-mined lands
and brownfields (severely damaged urban and industrial lands).
c) Transformation (conversion of an ecosystem to a different kind of ecosystem or
land use type) of another kind of ecosystem from the bioregion to replace one
which was removed from a landscape that became irreversibly altered. This
option is important for restoring natural areas in an urban context where, for
example, original hydrologic conditions cannot be restored.
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d) Substitution of a replacement ecosystem where an altered environment can
no longer support any naturally occurring type of ecosystem in the bioregion.
The replacement ecosystem may consist of novel combinations of indigenous
species that are assembled to suit new site conditions as, for example, at a retired
solid waste disposal site.
e) Substitution of a potential replacement ecosystem, because no reference
system exists to serve as a model for restoration. This option is relevant in
densely populated regions of Eurasia, where many centuries of land use have
obliterated all remnants of original ecosystems.
All ecological restoration projects have cultural goals (see Guideline #3), even though
such goals may be implied in the enabling legislation that authorizes public agencies to
conduct or permit project work. All cultural goals should be stated clearly, because they
provide the basis for public understanding of the benefits of a project. Public appreciation
is conducive to garnering fiscal support, to accommodation of project activities by public
agencies, to attracting stakeholder participation in project planning and implementation,
and to commanding respect for the restored ecosystem by local residents.
6.
Identify physical site conditions in need of repair. Many ecosystems in need of
restoration are dysfunctional on account of damage to the physical environment, such as
soil compaction, soil erosion, surface water diversion, and impediments to tidal
inundation. The physical environment must be capable of sustaining viable, reproductive
species populations that comprise the biota of the restored ecosystem.
7.
Identify stressors in need of regulation or re-initiation. Stressors are recurring
factors in the environment that maintain the integrity of an ecosystem by discouraging the
establishment of what would otherwise be competitive species. Examples are fires,
anoxia caused by flooding or prolonged hydroperiod, periodic drought, salinity shocks
associated with tides and coastal aerosols, freezing temperatures, and unstable substrates
caused by water, wind or gravity as on beaches, dunes, and flood plains. In some
ecosystems, stressors may include sustainable cultural activities, such as the periodic
harvest of biotic resources and the ignition of fires. These should be identified as
stressors of cultural origin.
8.
Identify and list the kinds of biotic interventions that are needed. Many
restoration projects require manipulation of the biota, particularly vegetation, to reduce or
eradicate unwanted species and to introduce or augment populations of desirable species.
Invasive non-native species generally require extirpation. Other species, native or nonnative, may be removed if they retard or arrest biotic succession. Species that may need
introduction include mycorrhizal fungi, N-fixing bacteria, other soil microbiota and, in
aquatic environments, benthic infauna (animals that live in sediments). Mobile animals
generally colonize restored habitats spontaneously; however, animal introductions are
sometimes needed. Animals can be enticed to colonize project sites by providing perches
for birds, distributing coarse detritus for small animal cover, preparing a variety of
different substrates in streams as habitat for macroinvertebrates, etc.
9.
Identify landscape restrictions. Population demographics of many species at a
project site may be adversely affected by external conditions and activities offsite in the
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surrounding landscape. Land and water usage are commonly at fault. Restoration should
not be attempted if the landscape is likely to be heavily compromised.
Restoration of some aquatic ecosystems depends entirely on making ecological
improvements elsewhere in the catchment, and all restoration work is accomplished
offsite. An example of an impact from offsite would be discharge of turbid or polluted
water such as agricultural runoff that reaches a proposed project site. Another example
would be recurrent flooding and consequent sedimentation in a lowland site that was
caused by unrestrained runoff following harvest of montane forest. In this instance,
restoration efforts might be better directed at afforestation (forest recovery) in highlands.
The hydrologic regime in any project site can be altered offsite by dams, drainage
projects, diversions of runoff caused by highways and other public works, and by
impervious surfaces on developed land. Water tables can be depressed gradually by
transpiration following reforestation and can be raised acutely after timber harvest or
after ditches are filled. Fire frequency is reduced by intentional suppression and by
landscape fragmentation that interrupts the cover of flammable vegetation. Fire hazards
develop in the form of dense brush in response to fire suppression. Exotic species
colonization onsite is commonly traced to infestations offsite. The presence or abundance
of birds and other mobile animals in the restored ecosystem depends on the health of
other ecosystems in the landscape that comprise parts of their territories.
Hazards elsewhere in the landscape such as these should be identified and evaluated in
terms of their potential to compromise restoration efforts, and the possibility that they can
be ameliorated should be assessed realistically.
10.
Identify project-funding sources. Potential external funding sources should be
listed if internal funding is inadequate.
11.
Identify labor sources and equipment needs. Personnel may have to be hired,
volunteers invited, and other labor contracted. Determine the need and availability of
special equipment.
12.
Identify biotic resource needs and sources. Biotic resources may include seeds,
other plant propagules, nursery-grown planting stocks, and animals for establishment at
the project site. Some stocks are commercially available. Others, such as seeds of native
plants, may have to be collected from other natural areas.
13.
Identify the need for securing permits required by government agencies.
Permits may be required for tasks such as the excavation or filling of streams and
wetlands, other earthwork activities, herbicide use, and prescribed burning. Other permits
may be applicable for the protection of endangered species, historic sites, etc.
14.
Identify permit specifications, deed restrictions, and other legal constraints.
Zoning regulations and restrictive covenants may preclude certain restoration activities.
Legal restrictions on ingress and egress could prevent the implementation of some
restoration tasks. If the restoration is to be placed under conservation easement, the
timing of the easement must be satisfied and manipulations to the environment may have
to be completed prior to the effective date of the easement. If restoration is to be
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conducted under contract or as mitigation or mitigation banking, contract conditions and
permit specifications must be compatible with the restoration plan and incorporated into
it. If they are not, negotiations may have to be conducted with the agency in charge.
15.
Identify project duration. Project duration can greatly affect project costs.
Short-term restoration projects can be more costly than longer-term projects. The longer
the project, the more the practitioner can rely on natural recovery and volunteer labor to
accomplish specific restoration objectives that are identified below in Guideline #27. In
accelerated restoration programs such as mitigation projects, costly interventions must
substitute for these natural processes.
16.
Identify strategies for long-term protection and management. Ecological
restoration is meaningless without reasonable assurance that the project site will be
protected and properly managed into the indefinite future. To the extent possible, threats
to the integrity of a restored ecosystem on privately owned land should be minimized by
mechanisms such as conservation easements or other kinds of zoning. External threats
can be reduced by buffers and binding commitments from neighboring landowners.
Alternatively, the restored ecosystem could be legally transferred to a public resource
agency or non-governmental organization. However, the protection and management of
restored ecosystems on public lands are not guaranteed, and a formal commitment for
that purpose by the responsible agency is desirable.
Preliminary Tasks
Preliminary tasks are those upon which project planning depends. These tasks form the
foundation for well-conceived restoration designs. Preliminary tasks are fulfilled after the
completion of conceptual planning and the decision to proceed with the restoration
project.
17.
Appoint a restoration practitioner who is in charge of all technical aspects of
restoration. Restoration projects are complex, require the coordination of diverse
activities, and demand numerous decisions owing in part to the complex nature of
ecosystem development. For these reasons, leadership should be vested in a restoration
practitioner who maintains overview of the entire project and who has the authority to act
quickly and decisively to obviate threats to project integrity. Many smaller projects can
be accomplished by a single practitioner who functions in various roles—from project
director and manager to field technician and laborer. Larger projects may require the
appointment of a chief restoration practitioner who oversees a restoration team that
includes other restoration practitioners. The chief practitioner may delegate specific tasks
but retains the ultimate responsibility for the attainment of objectives.
Ideally, the expertise of the chief practitioner should be solicited by project planners. If
restoration is a subcontract component of a larger project, the chief practitioner should
enjoy equal status with other subcontractors to prevent actions that could complicate
scheduling, compromise restoration quality, and inflate costs. In any event, the chief
practitioner and the project manager should maintain open lines of communication.
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Practitioner responsibilities are sometimes divided according to the organizational charts
of larger corporations and government bureaus. Pluralistic leadership augments the
potential for errors in project design and implementation. In mitigation projects, agency
personnel become silent co-partners with the chief practitioner when they mandate
particular restoration activities as permit specifications. This practice reduces the chief
practitioner’s capacity for flexibility and innovation, including the prompt
implementation of mid-course corrections. The preparation of a written guidance
document, based upon responses to these guidelines, will help promote the judicious
execution of the restoration project in cases of pluralistic leadership.
18.
Appoint the restoration team. For larger projects, the chief practitioner may
need the collaboration of other practitioners to supervise labor crews and subcontractors
and also of technical personnel with critical skills and expertise. Collectively, they
comprise the restoration team. It is essential that the responsibilities of each individual
are clearly assigned and that each person be given concomitant authority.
19.
Prepare a budget to accommodate the completion of preliminary tasks. The
budget addresses labor and materials and includes funds needed for reporting. It
recommends or specifies a schedule of events.
20.
Document existing project site conditions and describe the biota. This
guideline builds on preliminary information in the responses to guidelines #3 and #4 and
is significantly more comprehensive and detailed. Documentation for this guideline
should include a systematic inventory that quantifies the degree of degradation or
damage. Species composition should be determined and species abundance estimated.
The structure of all component communities should be described in sufficient detail to
allow a realistic prediction of the effectiveness of subsequent restoration efforts. Soils,
hydrology, and other aspects of the physical environment should be described. Such
information is critical later in project evaluation, which depends in part upon being able
to contrast the project site before and after restoration.
Properly labeled and archived photographs are essential for documenting any restoration
project. Numerous photos should be taken with care during good photographic conditions
prior to conducting any restoration work. Photographic locations and compass directions
should be recorded, so that before and after photos can be compared. Close-up and wide
angle photos should be included, with some taken from an elevated position as from the
cargo bed of a truck. Videotapes, aerial photographs, and oblique aerial photos from a
low-flying aircraft are helpful.
21.
Document the project site history that led to the need for restoration. Site
history that was identified for Guideline #3 is expanded, if necessary, to provide a
comprehensive overview. The years during which impacts occurred should be recorded.
Historical aerial photos that show the pre-disturbance state and that show disturbance
events are helpful.
22.
Conduct pre-project monitoring as needed. Often it is useful or requisite to
obtain baseline measurements on such parameters as water quality, groundwater
elevation, and gross metabolism of soil organisms for a year or more prior to initial
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project installation. If so, these measurements will continue throughout the life of the
project as part of the monitoring program. Unanticipated extremes in data can indicate
problems that might require mid-course correction to prevent the collapse of the project.
Upon project completion, the data are assessed to help evaluate the effectiveness of
restoration.
23.
Establish the reference ecosystem or “reference.” The reference model
represents the future condition or target on which the restoration is designed and which
will serve later as a basis for project evaluation. The reference can consist of the predisturbance condition if it is known, one or more undisturbed sites with the same type of
ecosystem, descriptions of such sites, or another document, as described in Section 5 of
the SER International Primer. The reference must be sufficiently broad to accommodate
the amplitude of potential endpoints that could reasonably be expected from restoration.
The selection of the reference increases in difficulty in instances where contemporary
constraints and conditions alter the historic trajectory or in other instances where the
bioregion lacks comparative ecosystems of the kind being restored. In extreme cases, the
only concrete reference data may consist of a list of native species that could potentially
contribute to the assembly of an ecosystem with the intended community structure. The
degree to which the reference can serve as a model for a restoration project and for its
evaluation depends on its specificity and its appropriateness, and both can vary widely
among projects. In some projects, the reference can serve almost as a template. In others,
it can only hint at the direction of development.
24.
Gather pertinent autecological information for key species. The chief
practitioner should access whatever knowledge is available regarding the recruitment,
maintenance, and reproduction of key species. If necessary, trials and tests of species
establishment and growth can be conducted by the restoration team prior to project
implementation.
25.
Conduct investigations as needed to assess the effectiveness of restoration
methods and strategies. Innovative restoration methods may require testing prior to their
implementation at the project site. Experimental plots or small-scale “pilot projects” may
demonstrate feasibility or reveal weaknesses in restoration design and execution prior to
attempting larger-scale restoration. Pilot projects are particularly useful in attempting the
restoration of a particular kind of ecosystem for the first time in a bioregion.
26.
Decide whether ecosystem goals are realistic or whether they need
modification. The selection of realistic goals is crucial. The potential for the achievement
of some goals that were identified during conceptual planning (Guideline #5) may now
appear unrealistic in light of more thorough information generated subsequently. Other
goals could be added. At this time, the project team should reassess the selection of goals
in Guideline #5 and make modifications if warranted.
27.
Prepare a list of objectives designed to achieve restoration goals. In order to
achieve restoration goals, explicit actions are undertaken to attain specific end results.
Each end result is called an objective. For example, if the goal is to recover the former
forest ecosystem on land that was converted for the production of row-crops, one
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objective might be to establish tree cover with a designated species composition and
species abundance at a finite location in that field. In restoration projects that are
conducted under contract, objectives are ordinarily “time certain,” meaning that they are
to be done within a specified length of time in order to accommodate project planning,
budgeting, and regulatory concern.
Objectives are subject to precise empirical determination, as will be described in
Guideline #36. Objectives are selected with the anticipation that their completion will
allow the fulfillment of project goals. Goals are less amenable to precise empirical
determination, because they require measurements of innumerable parameters that are
constantly subject to change on account of ecosystem dynamics. For that reason,
objectives are used as indicators of the achievement of goals.
Ecological objectives are realized by manipulating the biota and/or the physical
environment. Some are executed at the beginning of restoration, such as removing a road,
filling a previously excavated canal, or adding organic matter or lime to the soil. Other
objectives require repetitious actions, such as the periodic ignition of prescribed fires or
the removal of recurring invasive species that threaten the establishment of desirable
vegetation. Some objectives may require actions that take place offsite to improve
conditions onsite. The number of ecological objectives for an ecological restoration
project may vary from one to many, depending upon project goals and the degree to
which the ecosystem was degraded or damaged.
Cultural objectives pertain to the realization of cultural project goals. These objectives
may involve publicity campaigns, public celebrations of restoration in progress,
participation of stakeholders and school children in restoration implementation and
monitoring, and other actions that ensure cultural intimacy with ecosystem recovery.
28.
Secure permits required by regulatory and zoning authorities. These permits
were identified in guidelines #13 and #14.
29.
Establish liaison with interested public agencies. Ecological restoration is
necessarily an endeavor of public concern, even if it is conducted on privately owned
land without public expenditure. A restored ecosystem provides beneficial natural
services well beyond property boundaries. Since restoration generally contributes to
public wellbeing, public agencies that are responsible for natural resource protection and
management should be aware of any restoration projects within their jurisdictions,
regardless of ownership and funding. Upon their recognition, restoration projects can be
afforded protection, favorable publicity, attentive management, or other favorable
accommodation by public agencies. Site tours, websites, newsletters, and press releases
are ways of establishing liaison with public agencies. Interagency memoranda can inform
other agencies of restoration projects initiated by a sponsoring agency on public land.
30.
Establish liaison with the public and publicize the project. Local residents
automatically become stakeholders in the restoration. They need to know how the
restored ecosystem can benefit them personally. For example, the restoration may attract
ecotourism that will benefit local businesses, or it may serve as an environmental
education venue for local schools. If residents favor the restoration, they will protect it
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and vest it with their political support. If they are unaware of the restoration and its public
benefits, they may vandalize or otherwise disrespect it.
31.
Arrange for public participation in project planning and implementation to
fulfill cultural goals. Many ecological restoration projects are conducted in technocratic
manner; particularly those that are intended to satisfy contract conditions and permit
stipulations required by public agencies. The public is commonly excluded except at
legally required and sometimes perfunctory public hearings. Restoration is planned,
implemented, and monitored by trained professionals without the assistance of volunteers
from the public who may be perceived as liability risks for insurance purposes and who
could complicate scheduling and supervision. Public participation could increase project
costs and threaten timely project completion. However, the exclusion of the public can
cause other problems such as those mentioned in Guideline #30. Public agencies should
consider incentives for the restoration team to incorporate local residents and other
stakeholders in all phases of project work. By doing so, the public will develop a feeling
of ownership, and participants may assume a stewardship role for the completed project.
32.
Install roads and other infrastructure needed to facilitate project
implementation. Ordinarily, restoration projects remove roads and other infrastructure.
However, improvements or new construction may be necessary to provide access to
project sites or otherwise facilitate project implementation and maintenance. For instance,
infrastructure improvement could reduce down time, improve safety, create opportunities
for public relations tours, reduce trafficking through sensitive habitats, and discourage
erosion from surface runoff on exposed land. Haul roads, staging areas, and fire lanes
should be constructed as needed. To the extent possible, infrastructure should be removed
in a subsequent task during project implementation.
33.
Engage and train personnel who will supervise and conduct project
implementation tasks. Project personnel who lack restoration experience or knowledge
of particular methods will benefit from attending workshops and conferences that provide
background information. Otherwise, the chief practitioner should provide or arrange for
training. Ideally, everyone who engages in the restoration, including laborers, should be
briefed on project goals and objectives.
Implementation Planning
Implementation plans describe the tasks that will be performed to realize project
objectives. These tasks collectively comprise the project design. The care and
thoroughness with which implementation planning is conducted will be reflected by how
aptly implementation tasks are executed.
34.
Describe the interventions that will be implemented to attain each objective.
The chief practitioner designates and describes all actions, treatments, and manipulations
needed to accomplish each objective listed in Guideline #27. For example, if the
objective is to establish tree cover with a designated species composition and species
abundance on former cropland, one intervention could be to plant sapling trees of the
designated species at specified densities.
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Restoration projects should be designed to reduce the need for mid-course corrections
that inflate costs and cause delays. In that regard, special care should be given to the
design of site preparation activities that precede the introduction of biotic resources. Once
biotic resources are introduced, it may become exceedingly difficult and expensive to
repair dysfunctional aspects of the physical environment on account of inadequate site
preparation.
Some restoration interventions require aftercare or continuing periodic maintenance after
initial implementation. These tasks are predictable and can be written into the
implementation plans under their respective objectives. Examples of maintenance tasks
include the repair of erosion on freshly graded land and the removal of competitive weeds
and vines from around young plantings.
35.
Acknowledge the role of passive restoration. Commonly, some but not all
aspects of an ecosystem require intentional intervention to accomplish restoration. For
example, if a correction to the physical environment is all that would be needed to initiate
the recovery of the biota, then the practitioner would limit restoration activities to making
that correction. To ensure that all aspects of ecosystem recovery have been considered,
the restoration plan should acknowledge those attributes that are expected to develop
passively without intervention. In the example, the practitioner would state that no
manipulations were needed for the recovery of the biota.
Realize that ecological restoration is an intentional process that involves at least modest
intervention on the part of a practitioner. If recovery occurs without any intervention, it
should be called natural reestablishment or designated by another term besides
ecological restoration.
36.
Prepare performance standards and monitoring protocols to measure the
attainment of each objective. A performance standard (also called a design criterion or
success criterion) is a specific state of ecosystem recovery that indicates or demonstrates
that an objective has been attained. For example, if the objective is to reestablish tree
cover with a particular species composition and abundance on former cropland (as stated
in the example for Guideline #27) and an intervention to realize that objective is to plant
tree saplings of particular species at specified densities (as stated in the example for
Guideline #34), then a plausible performance standard would be the establishment of a
young forest that contained certain species of trees with minimal thresholds for tree
species density, tree height, and collective canopy closure within a specified timeframe.
Another potential example of performance standards would be the attainment of a
threshold percentage of herbaceous vegetative cover in a seeded area within a given
timeframe.
Satisfaction of some performance standards can be attained by a single observation—for
example, to determine whether a canal has been filled. Other performance standards
require a series of monitoring events to document trends towards the attainment of a
specified numeric threshold for a physical parameter or for a particular level of plant
abundance or growth.
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Performance standards require careful selection so as to engender confidence in their
power to measure the attainment of an objective. Otherwise, the objectivity of the
performance standard may be biased by the initial results of implementation.
Monitoring protocols should be geared specifically to performance standards. Other
monitoring generates extraneous information and inflates project costs. Monitoring
protocols should be selected that allow data to be gathered with relative ease, thereby
reducing monitoring costs. When a monitoring protocol is selected, a procedure for the
analysis of monitoring data should be specified. For example, a statistical procedure
could be designated—and a confidence interval stipulated—for determining significant
differences.
Performance standards are of particular utility in restoration projects that are conducted
by contractors or that are required to satisfy permit conditions. The attainment of
performance standards represents hard evidence that objectives have been met, that
contractors can be paid, and that permit holders can be released from regulatory liability.
Conversely, non-attainment demonstrates non-compliance that can lead to enforcement
actions and legal sanctions.
In a less technocratic context, the need for inclusion of performance standards in a
restoration project diminishes. In smaller, less complex projects, or in projects where
time of completion is not an issue, performance standards need not be specified. Instead,
an ecological evaluation can be substituted in accord with Guideline #49.
37.
Schedule the tasks needed to fulfill each objective. Scheduling can be complex.
Some interventions can be accomplished concurrently and others must be done
sequentially. Planted nursery stock may have to be contract-grown for months or longer
in advance of planting and must be delivered in prime condition. If planting is delayed,
planting stocks may become root-bound and worthless. If direct seeding is prescribed,
seed collecting sites will have to be identified. The seed must be collected when ripe and
possibly stored and pre-treated. Site preparation for terrestrial systems should not be
scheduled when conditions are unsuitable. For example, soil manipulations cannot be
accomplished if flooding is likely, and prescribed burning must be planned and
conducted in accordance with applicable fire codes. The temporary unavailability of labor
and equipment can further complicate scheduling. Workdays may have to be shortened
for safety during especially hot weather and in lightning storms. Wet weather may cause
equipment to become mired. Schedules should reflect these eventualities.
Tasks for most objectives are implemented within a year or two. Some tasks may have to
be delayed. For example, the re-introduction of plants and animals that require
specialized habitat requirements may have to be postponed several years until habitat
conditions become suitable.
38.
Obtain equipment, supplies, and biotic resources. Only appropriate items
should be procured. For example, machinery should be selected that does not compact the
soil inordinately or damage it when making turns. Degradable materials such as organic
mulch are generally preferable to persistent ones such as plastic ground covers. Nurserygrown plants should be accepted only in peak condition, and their potting soil should
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consist of all natural materials. Care should be taken to ensure that regional ecotypes of
biotic resources are obtained to increase the chances for genetic fitness and to prevent
introduction of poorly adapted ecotypes. However, a wider selection of ecotypes and
species may be advantageous in order to pre-adapt the biota at project sites undergoing
environmental change. Nurseries sometimes supply superior trees that have been selected
for timber quality. These may have to be inter-planted with “inferior” stock to facilitate
ecosystem processes other than fiber production. For instance, deformed trees may be
valuable for their wildlife cavities. Named cultivars and hybrids are unacceptable other
than as temporary cover or nurse crops, because they do not represent natural species or
taxa.
39.
Prepare a budget for implementation tasks, maintenance events, and
contingencies. Budgeting for planned implementation tasks is obvious. However,
budgeting for unknown contingencies is equally important. No restoration project has
ever been accomplished exactly as it was planned. Restoration is a multivariate
undertaking, and it is impossible to account for all eventualities. Examples of
contingencies are severe weather events, depredations of deer and other herbivores on a
freshly planted site, colonization by invasive species, vandalism, and unanticipated land
use activities elsewhere in the landscape that impact the project site. The need to make at
least some repairs is a near certainty. Generally, the cost of repair increases in relation to
the time it takes to respond after its need is discovered. For these reasons, contingency
funds should be budgeted for availability on short notice.
Implementation Tasks
Project implementation fulfills implementation plans. If planning was thorough and
supervision is adequate, implementation can proceed smoothly and within budget.
40.
Mark boundaries and work areas. The project site should be staked or marked
conspicuously in the field, so that labor crews know exactly where to work.
41.
Install permanent monitoring fixtures. The ends of transect lines, photographic
stations, bench marks, and other locations that will be used periodically for monitoring
are staked or otherwise marked on-site and, if possible, identified with GPS coordinates.
Staff gauges, piezometer wells, or other specified monitoring equipment is installed,
marked, and their locations identified with GPS coordinates.
42.
Implement restoration tasks. Restoration tasks were identified in Guideline #34,
and these are now implemented to fulfill the ecological restoration objectives. The chief
practitioner supervises project implementation or delegates supervision to project team
members. Responsibility for proper implementation generally should not be entrusted to
subcontractors, volunteers, and labors crews who are doing the work. The cost of
retrofitting exceeds the cost of appropriate supervision.
Post-implementation Tasks
The attainment of objectives may depend as much on aftercare as it does to the care given
to the execution of implementation tasks. The importance of post-implementation work
cannot be overemphasized.
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43.
Protect the project site against vandals and herbivory. Security of the project
site should be reviewed following project implementation. Vandalism may include
youths who use project sites for recreational activities (e.g., camp fires, dirt bike riding).
Grazing animals include domestic livestock, feral swine, deer, elephants, geese, nutria
and many others. Beaver can destroy a newly planted site by plugging streams and
culverts. Nuisance animals may require trapping and relocation or the construction of
fenced exclosures.
44.
Perform post-implementation maintenance. Conduct any maintenance
activities that were described in Guideline #34.
45.
Reconnoiter the project site regularly to identify needs for mid-course
corrections. The chief practitioner needs to inspect the project site frequently,
particularly during the first year or two following an intervention, to schedule
maintenance and to react promptly to contingencies.
46.
Perform monitoring as required to document the attainment of performance
standards. Monitoring and the reporting of monitoring data are expensive. For that
reason, monitoring should not be required until the data will be meaningful for decisionmaking. Regular reconnaissance (Guideline #45) may negate the need for frequent
monitoring. Not all monitoring can be postponed. Some factors, such as water elevations
and water quality parameters, are usually measured on a regular schedule to provide
interpretable data. Sometimes monitoring is required to document survival of planting
stock. A more effective substitute would be to require the replacement of stock that did
not survive in lieu of monitoring.
47.
Implement adaptive management procedures as needed. Adaptive
management as a restoration strategy is highly recommended, if not essential, because
what happens in one phase of project work can alter what was planned for the next phase.
A restoration plan must contain built-in flexibility to facilitate alternative actions for
addressing underperformance relative to objectives. The rationale for initiating adaptive
management should be well documented by monitoring data or other observations. The
project manager should realize that restoration objectives may never be realized for
reasons that lie beyond the control of the chief practitioner. If so, then new goals
(Guideline #5) and objectives (Guideline #27) may have to be substituted to ensure the
recovery of a functional, intact, and otherwise whole ecosystem.
Evaluation and Publicity
Assessments are conducted to ensure the satisfaction of project objectives and goals. The
project is publicized for public and technical consumption.
48.
Assess monitoring data to determine whether performance standards are
met and project objectives are attained. The results of data analysis should be
documented in writing. If performance standards are not met within a reasonable period
of time, refer to Guideline #47. Guideline #48 is ignored for smaller projects for which
no performance standards were specified in Guideline #36.
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49.
Conduct an ecological evaluation of the newly completed project. This
guideline requires satisfaction for those projects for which no performance standards
were specified in Guideline #36. The evaluation should compare the restored ecosystem
to its condition prior to the initiation of restoration activities (Guideline #20). The
evaluation should determine whether or not the ecological goals from Guideline #5 were
met, including the ecological attributes of restored ecosystems. Technical publication is
normally the way that an evaluation is presented. To satisfy the requirements of scientific
rigor that some journals expect, this evaluation may require more documentation of site
conditions than those that are available from monitoring data. For that reason, an
ecological investigation is apropos for all completed restoration projects. Some
restoration projects are conducted by enduring institutions that have the capacity for
follow-up investigations to provide a conservation perspective on the valued ecosystems
after they have undergone restoration. To facilitate this possibility, care should be given
to use inventory protocols that can be readily repeated for comparative purposes.
50.
Determine whether cultural project goals were met. These goals were
specified in Guideline #5.
51.
Publicize and prepare written accounts of the completed restoration project.
All too often, project personnel walk away from a completed project to begin another
without stopping to consider the magnitude of their work and its benefits to the public
and the environment. Sometimes a final report is required by contract or as a permit
condition. Even if it is not, preparation of a final report is warranted to serve as an
archival record of the project. The public deserves to be informed of a completed project
and the benefits that accrue from it. News releases, media events, and public celebrations
are all in order. Popular articles for public consumption can be prepared in non-technical
language. Such publicity keeps ecological restoration in the public eye. If policy makers
and politicians are aware of successfully completed projects, they will be more inclined
to promote and fund new projects. Technical accounts of the project are equally
important. Case histories become a treasure trove of information for all restoration
practitioners who want to improve their professional proficiency. Case histories can be
published in technical journals, trade journals, and posted on internet sites. Papers and
posters can be presented at conferences.
[1]

A. F. Clewell, Inc., 5351 Gulf Drive #5, Holmes Beach, FL 34217, USA. clewell@verizon.net

[2]

Program/Project Management Division, California Department of Transportation, P.O. Box 85406,
San Diego, CA 92186-5406, USA. mfpjrieger@cox.net

[3]

Munro Ecological Services, Inc., 900 Old Sumneytown Pike, Harleysville, PA 19438 USA.
munroeco@verizon.net
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May 20, 2008
Ms. Susan Svirsky
Rest of River Project Manager
U.S. Environmental Protection Agency
10 Lyman Street
Pittsfield, MA 01201
Re: Comments on General Electric Corrective Measures Study
for Housatonic “Rest of River”
Dear Ms. Svirsky:
Berkshire Natural Resources Council is writing to encourage the EPA to require substantial
revision and improvement of the Housatonic River “Rest of River” Corrective Measures Study.
The study includes numerous shortcomings. It fails to provide for an effective adaptive
management process. It fails to incorporate the cost and standards of restoration, or to
convincingly explore alternative remediation technologies. The process as currently defined
does not provide a meaningful role for the Commonwealth and important stakeholders in the
decision making process. Most importantly, the CMS fails to establish a plan that will lead to a
clean-up resulting in a clean, fishable, swimable, and naturally functional river.
Adaptive Management
The Housatonic River is a complex system and any intervention requires an adaptive
management approach. A successful approach will provide a) benchmark goals for success, b)
stepwise evaluation management strategy and outcomes to inform improvement of the strategy,
and c) meaningful stakeholder involvement. Benchmarks should provide criteria to evaluate the
success of removing PCBs as well as reclamation and restoration performance standards.
Benchmarks should be quantifiable for monitoring and evaluation and should also provide GE
with clear expectations for performance and potential liability. At each step there should be a
meaningful dialogue among important stakeholders considering results of prior management and
changes necessary to ensure future success.
There is an understandable desire shared by most stakeholders for an expedient clean-up.
However, the natural and human environment will be better served by a careful and stepwise
process executed over a number of years. Stepwise, as each reach or even each mile is cleaned
and restored or reclaimed, valuable experience will be gained to inform the clean-up of the next
mile. A slower progression will allow trees along the river bank to grow and provide shade for
the fishery before large areas downstream are opened to the daylight. During a deliberate

stepwise progression natural communities will have more time to disperse and re-colonize
disturbed sites and the human community will be less impacted and be better able to manage the
complexity of the system at hand. Granted, any cleanup will not be fast, but taking deliberate
pauses between short stretches of river will lessen the impacts and improve the over all cleanup.
Restoration Standards
Any cleanup will require some level of restoration. The standard for the clean-up and restoration
should be nothing short of a fully functional ecosystem, defined by site specific reference
ecosystems identified and characterized prior to the disturbance, and consistent with the Society
for Ecological Restoration’s Attributes of Restored Ecosystems (see attached excerpt from SER).
Certain remediation options presented in the CMS necessitate permanently impairing the natural
function of the river through methods including permanent riverbank stabilization, bank
armoring, long term chanellization and management, and removal of coarse woody debris inputs.
Such remedies must be considered as reclamation or ecological engineering, not ecological
restoration. This is an important distinction: Restoration of a fully functional river should be
considered the only strategy sufficient to avoid mitigation for resource damages. Without
exploring the implications of each alternative on the potential for, and projected costs of,
ecological restoration, the cost-effectiveness of each alternative cannot be completely evaluated.
Approval by the EPA of a revised CMS should be dependent on incorporation into the CMS of
reclamation and ecological restoration standards and cost estimates associated with various
alternatives.
Alternative Remediation Technologies
All eyes are on the cleanup of the Housatonic. The standard we set may be repeated around the
country as may be our successes and shortcomings. While we might not achieve a perfect
cleanup, we should learn as much as possible in the process to inform future cleanups. The CMS
employs basic and ancient technologies of “dig and bury,” and we believe it does not adequately
or convincingly evaluate alternative technologies. While proven alternative remediation
technologies may not be readily available today, the limits of our knowledge in 2008 should not
preclude options for effective remediation in the future. Furthermore, if such a precious and
complex natural resource as the Housatonic River must be first degraded by contamination and
then fall under the excavator, such intrusion should be balanced with a sincere effort to study,
learn and advance the science of remediation as much as possible in the process. We strongly
believe that pilot studies on the feasibility and efficacy of alternative remediation technologies
should be conducted at each stage of the clean-up. These studies can inform cleanup decisions
on the next section of river as well as make a positive impact on future remediation projects
around the country. The legacy of the Housatonic and its cleanup can and should be one that
the community and the country can be proud of.
Stakeholder Involvement
The lack of involvement of stakeholders in the decision making process is a great failing of the
CMS and perhaps the Consent Decree itself. While it is understood that GE and EPA will be
working with individual landowners regarding implementation and reclamation or restoration

planning, decisions made as EPA approves or rejects the CMS have the potential to drastically
limit the available future options. When considering the importance and complexity of the
resource at hand, the Commonwealth and other important stakeholders must be at the table for
important decision making.
Conclusion
While the alternatives, process, and evaluation in the CMS may be flawed, it is telling that it also
leaves the question as to whether the most extensive cleanup considered will truly return the
river to an unconditionally fishable and swimable recreational resource free of institutional
controls, and to its standing as a wild river that is free of permanent engineering solutions. These
should be the goals and standards for the cleanup of the Housatonic: fishable and swimable is
the national goal for all rivers and waterways, and a wild river is our reasonable hope and
expectation for our river resource. The CMS as constructed does not evaluate what is necessary
to clean the river to this standard – it limits itself to balancing the cost and outcomes of a series
of failed solutions. The alternatives as defined leave the river subject to potential future inputs of
PCBs, and mandate permanent engineering and management of the river. BNRC advocates for a
cleanup that will return the Housatonic to a fishable and swimable river that is free of permanent
engineering and channel management.
Thank you for your consideration of these issues. We look forward to working with you further
as the process continues.
Sincerely,

Theodore H. Ames
President
cc: Jeff Porter, Mintz, Levin, Cohn, Ferris, Glovsky and Popeo, P.C. (for General Electric)
Kevin Mooney, Remediation Project Manager, General Electric
Mary Griffin, Commissioner, Massachusetts Department of Fish and Game
Laurie Burt, Commissioner, Department of Environmental Protection
Wayne F. MacCallum, Director, Massachusetts Division of Fisheries and Wildlife
Susan Steenstrup, DEP WERO
Congressman John Olver
Senator Benjamin B. Downing
Representative Christopher Speranzo
Representative Denis E. Guyer
Representative William Smitty Pignatelli
Berkshire Environmental Action Team
Housatonic River Initiative
Housatonic Valley Association
Massachusetts Audubon Society
The Trustees of Reservations

The following excerpt is taken from The SER International Primer on Ecological
Restoration.
Section 3. Attributes of Restored Ecosystems
This section addresses the question of what is meant by "recovery" in ecological
restoration. An ecosystem has recovered - and is restored - when it contains sufficient
biotic and abiotic resources to continue its development without further assistance or
subsidy. It will sustain itself structurally and functionally. It will demonstrate resilience to
normal ranges of environmental stress and disturbance. It will interact with contiguous
ecosystems in terms of biotic and abiotic flows and cultural interactions.
The nine attributes listed below provide a basis for determining when restoration has
been accomplished. The full expression of all of these attributes is not essential to
demonstrate restoration. Instead, it is only necessary for these attributes to demonstrate an
appropriate trajectory of ecosystem development towards the intended goals or reference.
Some attributes are readily measured. Others must be assessed indirectly, including most
ecosystem functions, which cannot be ascertained without research efforts that exceed the
capabilities and budgets of most restoration projects.
1. The restored ecosystem contains a characteristic assemblage of the species that occur
in the reference ecosystem and that provide appropriate community structure.
2. The restored ecosystem consists of indigenous species to the greatest practicable
extent. In restored cultural ecosystems, allowances can be made for exotic domesticated
species and for non-invasive ruderal and segetal species that presumably co-evolved with
them. Ruderals are plants that colonize disturbed sites, whereas segetals typically grow
intermixed with crop species.
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.
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.
5. The restored ecosystem apparently functions normally for its ecological stage of
development, and signs of dysfunction are absent.
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.
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.

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.
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 attributes of a restored
ecosystem may evolve as environmental conditions change.
Other attributes gain relevance and should be added to this list if they are identified as
goals of the restoration project. For example, one of the goals of restoration might be to
provide specified natural goods and services for social benefit in a sustainable manner. In
this respect, the restored ecosystem serves as natural capital for the accrual of these goods
and services. Another goal might be for the restored ecosystem to provide habitat for rare
species or to harbor a diverse genepool for selected species. Other possible goals of
restoration might include the provision of aesthetic amenities or the accommodation of
activities of social consequence, such as the strengthening of a community through the
participation of individuals in a restoration project
Society for Ecological Restoration International Science & Policy Working Group. 2004.
The SER International Primer on Ecological Restoration. www.ser.org & Tucson:
Society for Ecological Restoration International.
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Tuesday, May 20, 2008
Susan Svirsky
Rest of River Project Manager
United States Environmental Protection Agency
c/o Weston Solutions
10 Lyman Street
Pittsfield, MA 01201
Sent via email to: <svirsky.susan@epamail.epa.gov>
RE: EPA GE-Housatonic River Site, Corrective Measures Study (CMS), Informal
Public Comments
Dear Susan,
Please accept the following comments on behalf of HEAL's board of directors and its
members. HEAL is a 501(c)(3) grassroots organization which has a broad-based
membership of individual and organizational stakeholders throughout the tri-state
Housatonic River watershed. We have been actively involved with this EPA hybrid
Superfund site since 1995. We are an all-volunteer organization with no paid staff, and
are one of the primary NGOs at the site. One of our primary goals is to attempt to keep
our members, other stakeholders, citizens, elected officials and governmental agencies
updated on the current events of Housatonic PCB-containment.
As we have historically, upon release of the CMS, HEAL requested an extension of the
public comment period and encouraged others to do the same. The CMS and its
corresponding documents are over 500 pages and were years in the making. The
informal public comment period was extended to May 20th....an addition of a mere 30days to the original 30-day published period. It appears that from the front of the CMS
Fact Sheet, a request for an extension may have already been anticipated by EPA and
built into the process. This site has a committed and actively involved stakeholder base,
with people who do read these documents. Sixty days is not even sufficient for some of
the technical experts to read, analyze and comment on the larger documents.
Furthermore, it is most difficult with the time EPA allots, for the various NGOs to 1)
adequately disseminate the information to stakeholders throughout the watershed, and 2)
to then expect citizens in any numbers to provide meaningful comments. Please review
EPA's practices at this site for public comment periods and consider allowing adequate

time, particularly on large and important documents.
HEAL, as a member of the newly formed Housatonic Clean River Coalition (HCRC),
helped to draft, and is a signatory to, their CMS comment letter. We support and endorse
every point and principle included in the HCRC comments. With the CMS in its current
form, we see no other choice but for EPA to "unconditionally disapprove" General
Electric's various recommendations for remedying their multi-generational
contamination throughout Rest of River.
Dr. Peter deFur of Environmental Stewardship Concepts is the technical expert to the
Housatonic River Initiative. HRI is the single EPA-chosen recipient of their Technical
Assistance Grant (TAG). From the EPA website: "The TAG provides money for
activities that helps the community participate in decision making at this eligible
Superfund site." It is usually awarded to an actively involved NGO who demonstrates
broad stakeholder support and the trust of the community. Dr. deFur's professional fees
are paid for with TAG funds.
HEAL supports and endorses Dr. deFur's comments on the CMS.
We look forward to EPA generating a thoughtful "adaptive management" (AM)
approach to Rest of River to include PCB-destruction technologies, pilot studies in MA
and CT, phased remediation, indefinite monitoring, contingency plans and enhanced
public outreach and participation in MA and CT.
We appreciate the 60-day opportunity to participate (albeit informally) during this stage
of the CMS.

Respectfully submitted,
Judy Herkimer
healct@snet.net

Tuesday, May 20, 2008
Susan Svirsky
Rest of River Project Manager
United States Environmental Protection Agency
c/o Weston Solutions
10 Lyman Street
Pittsfield, MA 01201
Sent via email to: Svirsky.Susan@epamail.epa.gov

RE: EPA GE-HOUSATONIC RIVER SITE, CORRECTIVE MEASURES STUDY PUBLIC
COMMENTS

Dear Ms. Svirsky,
We the undersigned urge the Environmental Protection Agency to reject the recommendations of
General Electric’s Housatonic River “Rest of River” Corrective Measures Study. Instead, we ask that
the EPA require GE to follow a process that takes full advantage of new science and technology,
includes meaningful community input throughout the cleanup process, and truly addresses the entire
“rest of the river,” from the sources of its ongoing PCB contamination in Berkshire County to its outlet
in the Long Island Sound. We represent a broad coalition of environmentalists, sportsmen, municipal
and other agencies, and ordinary families who work, play, and live along the river. While we are
motivated by a wide range of interests and concerns, we are united in the principles set forth in this
letter.
Our goal is simple: We want GE to return the river largely to the condition it was in before they
polluted it. We want our families to be able to swim and fish in the river, as they once did, without fear
of contamination. We want mink and otter and eagle to live and thrive on the river as they once did. We
want the PCBs that GE left behind—which will not break down naturally in our lifetimes—to be
permanently neutralized as threats to our communities and our environment. And we don’t want all the
trees cut down and the river bank turned into a construction site in the process.
WHY GE’S PROPOSAL IS UNACCEPTABLE

We recognize that the economic and technological challenges to achieving this goal are significant. We
are not demanding a perfect solution irrespective of practicality and cost. However, GE’s proposal will
not meet the goal of undoing the damage they have done. Their “solution” is to dig up or cover over
large swaths of the Housatonic and dump the highly persistent and highly dangerous contaminants in
our communities and along the river itself, using the same techniques that would have been used when
Love Canal was a new crisis. Meanwhile, the proposal ignores more than a hundred miles of
contaminated river south of Woods Pond and does not eliminate the remaining sources of
contamination that continue to release toxins into the river. And after the digging is completed, GE
does not provide a credible plan to restore what will be left of the river.
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GE’s proposal relies heavily on the same methods that were employed 10 or even 20 years ago. It
ignores current data and ongoing research supporting the creative use of new technologies. It also
ignores the need for further study of the health impacts of the contaminants on the people who have
been exposed to them in Massachusetts, Connecticut, and New York. We want to work with GE, and
we don’t expect miracles. But the current proposal can only be characterized as a failure of
“ecomagination.”
We are also skeptical that GE’s proposal makes sense from a purely economic perspective. GE has not
convinced us that dredging the river and moving thousands of tons of contaminated mud will be less
expensive than employing new technologies that could potentially treat the PCBs in place. We also
aren’t convinced that monitoring and maintaining large landfills containing the contaminants for fifty
years or more will be cheaper than technologies that may be more expensive at first but don’t require
the monitoring of toxic waste sites for decades. And we’re skeptical that GE’s cost estimates fully
cover the potential expense and legal liability of leakage from those landfills. In addition to being a
bad deal for the people of Massachusetts and Connecticut, the “Rest of River” proposal may very well
be a bad deal for GE. We believe that the company could get better results for the community at lower
cost if a more creative approach were taken.
WHAT SHOULD BE DONE INSTEAD

GE’s proposal extends out fifty years, at the end of which the river will not be fully restored under any
of the options that they provide. But we will learn a lot over the course of those fifty years that nobody
could plan for today. Scientists will improve upon the new technologies that are becoming available
for destroying PCBs, making them cheaper and more effective. We will also learn more about the
details of the contamination and the river itself as the cleanup progresses. Even the very best engineers,
scientists and computer modelers could not possibly create a plan for this cleanup today that will make
sense even fifteen or twenty years from now.
There is a better way. The EPA can mandate a phased process that addresses the clean-up a few
problem spots at a time. Each phase would include pilot testing of new technologies. At the end of
each phase, the EPA and the community would evaluate the results of the experiments together, along
with any other new developments, and adjust plans for the next phase. By requiring such a plan, the
Agency would be honoring the commitment it made to the community eight years ago as part of the
agreement that enabled the original consent decree to go forward. At a press conference in April 2000,
Region One Director Mindy Luber explicitly acknowledged that the agreement “includes EPAs
commitment to identify and potentially test new and innovative treatment technologies.”
We urge the Agency to honor that commitment. Enclosed is a set of principles that we believe could be
the basis for a productive and cooperative relationship with GE that would produce better results for
the community while improving GE’s brand and protecting its bottom line. We hope that the Agency
will consider these principles as the foundations for any plan going forward.
Respectfully submitted,
Berkshire County League of Sportsmen - Mark Jester
Berkshire Environmental Action Team - Jane Winn
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Berkshire Environmental Education Network - Jane S. Burke
Berkshire Natural Resource Council - Bryan Emmett
Berkshire Regional Planning Commission - Nat Karns
Berkshire-Litchfield Environmental Council - Star Childs
Citizens for PCB Removal - Charlie and Barbara Cianfarini
Community Development Corporation, South Berkshire - Tim Geller
Green Berkshires Inc, - Eleanor Tillinghast
Housatonic Environmental Action League - Audrey Cole, President
Housatonic River Commission - William Tingley, President
Housatonic River Initiative, Housatonic Riverkeeper - Timothy Gray
Lee Land Trust - Jan Kegler
Town of Lenox, Board of Health
Town of Lenox, Planning Board
Northwest Conservation District - Jean Cronauer, Executive Director
Stratford Action for the Environment - Charles Perez, President
Taconic Chapter of Trout Unlimited - Gene Chague
Town of Sheffield, Board of Selectmen
Rene Wendell, Conservation Ranger, Bartholomew’s Cobble
Dr. Don Roeder, Berkshire Environmental Research Center
Jay Baver
Olga Weiss
Lynn Fowler
Woods and Mary Lou Sinclair
Sarah Flynn
Valerie Andersen
Michael Feldstein

May 22, 2008
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Kathy Kessler
Richard T. Delmastro
Barbara Kellogg
David Martindale
Edward Jordon and Family
Al and Nancy Bertelli
Alan Silverstein
Mary Berle

Enclosures (1)

May 22, 2008

–5–

May 22, 2008

T EN P RINCIPLES FOR A B ETTER R IVER C LEANUP
The Housatonic Clean River Coalition (HCRC) proposes that GE, the EPA, and the
communities in the contaminated areas work together through a cleanup process that
would benefit everyone by following these basic principles:
1. Long-term health and environmental goals for the project should be described
clearly and simply at the beginning of the clean-up.
2. Areas of contamination should be attacked a few at a time in phases rather than
all at once.
3. Each phase should include pilot projects to test new technologies.
4. Plans should be reviewed and revised at the end of each phase.
5. The community should have a formal and substantial role in planning each new
phase.
6. Planning for each phase should be guided by limits on environmental disruption
and cost established at the beginning of the process.
7. A comprehensive health study should be conducted by an independent body, and
the results of that study should influence planning and priorities.
8. The entire river, including areas downstream in Connecticut, should be evaluated
for remediation in each phase.
9. Sources of continuing contamination of the river should be identified, evaluated,
and remediated.
10.

If the EPA mandates dredging, lined, upland landfills should be utilized only as
purely temporary measures.

Comments on
Housatonic River
Corrective Measures Study Report
Prepared by
Environmental Stewardship Concepts
On Behalf of
The Housatonic River Initiative
May 19, 2008
Issues/Recommendations
•
•
•
•
•

Contrary to GE’s claims, PCBs in and around the Housatonic River
present a major threat to humans and wildlife
Monitored natural recovery (MNR) is not an effective approach to
dealing with persistent pollutants like PCBs in or out of the river
Technologies such as phytoremediation and sediment washing are
viable alternatives to placing contamination in landfills and can
reduce PCB concentrations to safe levels
Under the approach selected by GE, the Housatonic River would
remain a catch and release fishery indefinitely
EPA should force GE to take a more aggressive approach that uses
new technologies and will reduce PCB contamination in the
environment and wildlife to safe levels

General Comments
The Corrective Measures Study, or CMS, presents a series of options for how
GE might cleanup the PCB contamination from the Housatonic River. EPA has
published a summary of the CMS and explains each method. The remedies
selected by GE are not effective and they fail to properly evaluate other
alternatives.
This document should be viewed with extreme skepticism. Based on GE’s
previous actions and their own statements, they obviously have no intention of
implementing an effective cleanup. The CMS makes a point to note GE’s
disagreements with both the EPA and the scientific community regarding the
risks from PCBs. GE argues that PCBs pose no human health or ecological risks,
even though there is overwhelming evidence to the contrary (ATSDR, Rice et al.
2003). Reviewers should not forget that this is the second attempt GE has made
to create an acceptable CMS- the first was judged so unsuitable by EPA that
they demanded it be significantly revised.
There are several reasons to believe that little has changed with this new draft.
An excellent example is GE’s gross misrepresentation of the Biogenesis
sediment washing technology (TD 4). GE’s evaluation of the process both
overestimated costs and underestimated effectiveness. GE also assigned risks
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like spills during transport to this remediatial option that were not considered for
other alternatives like upland disposal in a landfill that would have an equal or
greater chance of these accidents happening. GE was clearly biased against the
use of this technology, even though it demonstrated tremendous potential for the
cleanup of the Housatonic River.
The CMS is generally deficient in not considering any new methods or
approaches. There is no in-depth consideration of in place treatment of PCBs
using bacteria, plants, or animal extracts. Nor is there any money set aside to
develop new treatments. If GE and EPA had devoted more money in the year
2000, then the past 8 years may have yielded some innovative methods.
Potentially effective alternative technologies were never investigated.
Phytoremediation has shown some promise for removing PCBs from
contaminated soils at other sites. One study performed by Kelly Hurt at a
Mississippi scrap yard took PCB concentrations down from the hundreds of parts
per million down to approximately 1 ppm (Hurt 2008). An evaluation of this
approach should be included in the CMS.
The cleanup remedies selected by GE (SED 3, FP 3, and TD 3) do not
significantly reduce risk, and what reductions that do occur will not be realized for
several decades. GE estimates the PCB levels in fish under various cleanup
options, described as options Sed 1-8 for the river, as FP 1-5 for the floodplain
and T 1-3 for the treatments. The fish tissue levels under sediment treatment
options are presented in a number of figures, using the EPA model for the river.
Note that under SED 3, the option desired by GE, tissue levels do not decline for
many decades.
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The figures above below are taken from the CMS. These figures show the rate at
which PCBs decline in fish in the Housatonic over the course of the 60 years
after the cleanup. The figure below indicates that the two unrealistic options will
do little or nothing for cleanup. The option GE selected, SED 3, will result in fish
tissue PCBs at levels above the health consumption advisory- in other words, GE
has admitted that the Housatonic will forever be a catch and release fishery.

The cleanup will take a long time under any scenario, whether there is dredging,
capping, or no action taken. Of course, if nothing is done (options 1 and 2) then
PCBs will forever remain at concentrations unacceptably high for humans and
wildlife.
The spatial analysis of contamination levels in and around the Housatonic River
does not have enough resolution to result in an effective cleanup. Some of the
spatial bins used in the evaluations were over a half mile in length. To achieve
the proper level of resolution, GE needs to be able to estimate sediment and soil
concentrations in 50m intervals. Doing so would actually save GE money by
preventing the unnecessary dredging or capping of areas with little to no
contamination while simultaneously ensuring that “hotspots” of high levels of
PCBs are adequately addressed. GE has the means to effectively model
contamination at this resolution and future versions of the CMS should include
this level of modeling.
The alternatives selected by GE are unlikely to result in an effective cleanup.
They will leave dangerous concentrations of PCBs both within the Housatonic
River as well as in the floodplain that will continue to exert their toxic effects on
wildlife and eventually humans. Monitored natural recovery is essentially the
same as “no action,” and capping only isolates the contamination (which will not
degrade significantly) until the cap’s eventual failure. Neither of these
approaches have been documented to be effective over the long term (20+
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years), and in the case of monitored natural recovery the evidence indicates that
it is in fact not effective (see below).
The options selected by GE are not the only ones that EPA can and will consider.
EPA can take different combinations of methods that GE did not put together in
any of their options. Under such a case, EPA would have to tell GE to modify the
CMS and do something that they have already chosen to not do or to reject. EPA
said at the public meetings that there are 3 options: accept the CMS as is (and
accept GE’s selected options); make modifications to the CMS and send to GE;
or take over the CMS from GE and then invoice them and let the lawyers and
courts determine the costs and responsibility.
The first option is completely unacceptable because the CMS does not
adequately address contamination and what little is done will take much longer to
achieve than other alternatives. If the third option is selected, the cleanup could
be delayed and hampered indefinitely as the legal battles play out slowly in court,
and as a result we would prefer this option remain one of last resort. However,
given GE’s poor response to EPA’s previous call for revisions, EPA should be
prepared to move quickly to take over the cleanup if GE is unwilling to take
responsibility and clean the river up to appropriate standards.
Review of Remedial Alternatives
Below is a summary of the various remedial options evaluated in the CMS either
individually or in combination with one another throughout the river.
Riverbed Remediation:
No Action (SED 1): This option would leave existing contaminated sediments in
place with no monitoring or follow up actions. Contrary to GE’s claims, this option
presents tremendous risks to both human health and wildlife. Contamination will
remain in place forever and continue to impact human and ecological health.
Monitored Natural Recovery (MNR) (SED 2-8): This option is essentially the
same as “No Action,” except that GE and regulatory agencies would measure
PCBs that will continue to impact human health and the environment. There is no
evidence that PCBs break down or can be isolated from the environment using
MNR (more detail below).
Thin Layer Capping (SED 3-7): A thin layer of sediment to be placed over PCBs
in the riverbed would not provide the protection needed to isolate PCBs in the
long-term. Erosion and scour from significant rain events would quickly remove
this thin layer and allow for the continuing PCB exposures. We are opposed to
any remedy that utilizes this approach.
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Capping (SED 4-7): Simply covering up the PCB problem in the Housatonic River
is not acceptable. There is no evidence that this approach can work in the longterm. Even “armored” caps can fail under the stresses caused by major storms
like noreasters and hurricanes. Under caps, PCBs will not degrade to any
significant degree- ever. Therefore, any cap would have to maintain its integrity
forever. There is no evidence that any cap design can achieve this. For a
comparable cost, PCBs can be removed and treated to eliminate these risks
permanently, and much better alternatives are available.
Dredging/Sediment Removal (SED 3-8): Physically removing contaminated
sediments is a known method to reduce PCBs in fish and lower exposures. PCBs
do not break down in any appreciable way naturally. Great care must be taken
when dredging to make sure that contaminated sediments are not released into
the water column and spread to other parts of the river. Once sediments have
been removed, they are still contaminated and treating them is the best
alternative for their disposal.
Rechannelization (limited unspecified areas): Altering the course of the river is
not practical and is really just a more extreme version of capping. The PCBs that
remain in the original riverbed can still be transported during major flood events,
and will continue to contaminate the river. This approach could have a number of
unintended consequences since it would affect the normal path of water drainage
in the area. Altering the path of the Housatonic River is inadvisable at a time
when the Army Corps of Engineers is actively working to undo channel
alterations all over the United States because of these risks.
Floodplain Remedial Options
The following approaches are proposed either individually or in combination with
each other at various points along the river.
Armor/Stone: Armoring the riverbanks changes the natural flow patterns of the
river and would actually increase scouring on the river bottom. Natural runoff
would also carry PCBs from the floodplain into the river, simply going around the
armor in many places. The creation of these structures would not only be
unsightly but also disrupt the natural flow of the river.
Access Restrictions: Restrictions only keep some residents, not all, out of
contaminated areas. Wildlife will still be exposed and PCBs will remain in the soil
where they will be transported into the river. It is the same as “No Action.”
Activity and Use Restrictions: This option presents the same problems as
“Access Restrictions,” and again does not address the real problem that PCBs
remain in the floodplain and continue to be transported into the river.
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Conditional Solutions: This approach assumes that the properties will continue to
be used in the same fashion in the future, placing a burden on communities in
how they plan and develop their own land. These controls restrict how they will
develop based on GE’s desire to save money and not clean areas to standards,
punishing communities for GE’s actions.
Consumption Advisories: Advisories are another form of use restriction, and
cannot be adequately enforced. Subsistence fishing is common in many areas,
and advisories do not help the most vulnerable to the effects of PCBs. Since
actual contamination is not addressed, advisories will remain indefinitely (see
figures above).
Mechanical Extraction and Replacement: Removing contaminated soils is the
next best option to treating them in place. Contrary to GE’s claims, if done at a
reasonable pace and combined with vegetation restoration there is no reason
why this approach would not work. If undertaken, these efforts should be
performed prior to any in-stream sediment removal to ensure that any
contaminated runoff is captured and removed.
Covers: Plain soil covers will not contribute to the break down of PCBs, and will
eventually wash away. Once this happens, the situation will be the same as if no
action were ever taken since PCBs will not degrade under the cover.
Engineered Barriers: This solution has the same problem as regular covers, but
could be potentially even worse. Erosion around the cover would eventually
compromise it. Paved covers destroy valuable habitat and may still suffer the
same fate as other forms of engineered covers.
Soil and Sediment Treatment Technologies:
Off-Site Disposal (TD 1): Landfills are not the best option for the disposal of PCB
contaminated sediments, since the PCBs will remain active and toxic indefinitely.
Considering the very limited landfill space available and public opposition to any
new landfills, treatment is a far more preferable option.
Disposal in a Confined Disposal Facility (TD 2): Confined disposal facilities
(CDFs) have a notoriously bad track record for containing contaminated
materials, and still leave PCBs close to the water. This option contains many of
the flaws of landfilling while adding even more risk by surrounding them by water
and increasing the chances for leakage in comparison to landills.
Upland Disposal (TD 3): While preferable to disposal in a CDF, landfills do not
eliminate harmful PCBs and risk spreading them during transport. Creating a
landfill on-site to dispose of these soils and sediments has been soundly rejected
by communities, environmental groups, and local officials. Even if this were a
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more preferable option to treatment (which it is not), it is completely infeasible
due to its strong public opposition.
Chemical Extraction (TD 4): This method is by far the best option for treating
dredged contaminated soils and sediments. It is the only option that actually
destroys PCBs permanently and prevents the possibility of future exposures.
Please refer to the General Comments section above for more information.
Thermal Desorption (TD 5): One of the main problems with this treatment is that
the high temperatures required for the process create even more toxic dioxins
out of the PCBs it is intended to treat. Dioxins are then released in the emissions
of the facility and spread even more dangerous pollutants over a much broader
area. If this approach can be implemented in a way that eliminates dioxin
production, then it could be viable.

The Toxicity of Polychlorinated Biphenyls
The extreme toxicity and the effects of PCBs have been well documented by
both the scientific community and regulatory agencies. However, GE continues to
insist that these compounds have little to no toxicity. To quote:
“GE believes, based on the weight of scientific evidence from human studies, that PCBs have not
been shown to cause cancer in humans or adverse non-cancer effects in humans at
environmental levels. Further, GE does not believe that the evidence reveals significant adverse
effects of PCBs on the Rest of River ecosystem; indeed, field surveys by both EPA and GE
contractors have demonstrated abundant, diverse, and thriving fish and wildlife populations and
communities in the Rest of River area despite decades of exposure to PCBs.”

GE’s statements simply do not match with reality. GE has been incredibly
reluctant to acknowledge these realities and is one reason why they were
required to revise the original CMS. However, GE has not changed its position,
and therefore a review of the toxicology of PCBs in both humans and wildlife is
required.
PCB toxicity has been documented in a number of different wildlife species, and
many of the species in the Housatonic watershed are particularly sensitive. The
long term effects of PCBs on wildlife do not manifest themselves as steep
population declines in most instances, so population levels measures such as
abundance or diversity are not appropriate endpoints to measure or consider.
The cumulative effects of stress have lead to sudden and sharp declines in
animal populations after a certain threshold is crossed (deFur et al. 2007,
supplemental material).
A reproducing population is not healthy if the individual members of the
population are unhealthy, despite their reproductive capability. According to the
Guidelines for Ecological Risk Assessment, EPA protects at the level of the
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population (EPA, 1998), not at the level of the individual. Carried to the extreme,
this position will allow a population of animals to suffer any range of ill effects so
long as enough animals reproduce and the next generations continue as before,
regardless of the health of the individuals or the population age structure.
This problem of protecting the population and allowing the individuals within the
population to remain or become unhealthy, poorly functioning, etc., is
unacceptable. This issue is not new and is described in some detail by Van Veld
and Nacci (2003) for several sites. One of the most well known sites that has
this same problem is the Elizabeth River in Virginia that is contaminated with
PAH’s. Mummichog populations in the Elizabeth River are severely affected by
the PAH contamination – all the fish in the population develop liver cancer and
die, but not before reproducing. The result is a sustaining population of sick,
cancerous fish. This outcome is not the sign of a healthy population or healthy
ecosystem.
Nor is the Elizabeth River in Virginia the only case of such responses of
individuals to persistent contamination by highly toxic contaminants, PCB’s
especially. The literature contains documentation of the responses of other
species to chronic PCB exposure, with metabolic effects on liver function
especially.
Chronic exposure to PCBs has been documented to adversely affect fish,
particularly cold water species such as trout that can be found in the Housatonic
River (Rice et al. 2003). Trout with PCB body burdens of as little as 0.33 mg/kg
produce eggs with significantly higher rates of fry mortality and deformations
(Eisler 1986). Adverse effects on the reproductive success of individuals such as
these are of particular concern when evaluating population level risks and
vulnerabilities (Newman 2008).
Reproductive and developmental problems in response to PCBs are well
documented in a wide variety of species, including humans. Laboratory
experiments birds have demonstrated reductions in hatching rates and
decreases in survival rates of hatchlings after females were exposed to as little
as 10 µg/kg in their food prior to egg laying (Britton and Huston 1973,). Low
levels of PCBs in eggs (23 ng/g fresh weight) were found to cause beak
deformations in the American Kestrel, considered a substitute for evaluating the
bald eagle (Hoffman et al. 1996). Young mink fed 24 ng/g of PCBs in their diet
developed jaw deformities within 31 to 69 days (Render et al. 2000). Mink reared
from females exposed to 0.5 µg/g had higher rates of mortality and lower body
weights than control animals (Restum et al. 1998).
Similar trends have been identified in humans their laboratory animal surrogates.
EPA considers PCBs to be “probable human carcinogens” based on
occupational studies and a wealth of data from laboratory experiments (EPA
1997). Children are particularly sensitive, and alterations in reproductive organs
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can be expected as a result of PCB exposure to this age group (ATSDR 2000).
PCBs have also been linked to neurological problems (Schantz et al. 2003),
reduced immune function (Selgrade 2007), and increases in cancer later in life
(Martinez et al. 2005).
Contrary to GE’s assertions, the weight of evidence in the scientific literature
clearly points to significant PCB toxicity in both humans and wildlife. EPA has
performed admirably in resisting GE’s continuous claims of reduced toxicity, and
should continue to do so in the future. GE clearly isn’t interested in an objective
examination of these topics. EPA has a responsibility to push back strongly
against such assertions, if only to prevent wilder and more ridiculous claims from
being raised by other potentially responsible parties across the nation.

Monitored Natural Recovery
GE has proposed the use of MNR over large stretches of contamination as a
method for reducing risks to humans and wildlife from PCBs. MNR does
essentially nothing to address these risks, and takes decades to achieve it.
Despite GE’s heavy reliance on this option in its final remedy, the CMS lacks any
data that demonstrate its effectiveness over time.
MNR is based on the depositional nature of larger waterways. Over time,
sediments from upstream are deposited in contaminated locations, theoretically
isolating the pollutants on the stream or river bottom from the water column and
wildlife over time (EPA 2005). Once isolated, the pollutants can then begin to
degrade. Regulatory officials evaluate on a site specific basis the amount of time
that it takes for the pollutants to break down depends on a number of variables
such as sediment chemistry (% organic carbon, etc.), the constituents and
concentrations of the chemical mixture in question, and temperature. Often, the
timeframe selected is greater than 20 years. Currently, there are no sites where
MNR is in use that have implemented the remedy for the requisite amount of
time.
Mechanisms of the Breakdown of POPs
The breakdown of toxic compounds is generally defined as any transformation
that reduces the toxicity of the pollutant. For most POPs (or persistent organic
pollutants) such as PCBs and dioxins, this is accomplished through the removal
of the chlorine atoms bound to the molecule that give them their toxicity.
Unfortunately, this is much easier said than done and a whole industry has been
created trying to create new and innovative ways to accomplish this reaction. To
date, these efforts have been met with limited success.
POPs, as their name implies, are incredibly long-lived in the environment. They
resist biological breakdown by bacteria and other microbes, and were often
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created and used because of their stability and lack of reactivity with other
compounds. Many are also quite resistant to thermal breakdown, with some
congeners of dioxins requiring temperatures in excess of 700°C (1,292°F) for
decomposition (Rice et al 2003). When POPs enter aquatic systems such as
streams and rivers, they become even more stable and difficult to break down.
The two most effective processes for the natural degradation of POPs like
dioxins and PCBs are exposure to sunlight and decomposition by some
anaerobic bacteria. Anaerobic (no oxygen) metabolism by microbes has been
shown to have a limited ability to dechlorinate toxic POPs (Adriaens et al 1995,
Ballerstedt et al 1997, Barkovskii and Adriaens 1996, Bedard et al 2007).
Unfortunately, when the compounds are bound to sediments this ability is greatly
reduced (Albrecht et al 1999).
Light does not have the opportunity to act on PCBs during MNR since the
principle behind the approach requires that contaminated sediments be buried
and isolated from the environment over time. However, when the sediments are
isolated in this fashion it prevents sunlight from reaching and breaking down
contaminants. Therefore, once POPs are bound to sediment and subsequently
buried, they are effectively isolated from any natural processes that work to break
them down.
The Interplay of Water and Sediments in Aquatic Systems
Even though POPs bind tightly with sediments and are not soluble in water, they
are not completely immobile in aquatic systems even once they are buried
beneath layers of sediment. Many aquatic environments, particularly streams and
rivers, are quite dynamic. Conditions vary significantly over both temporal and
spatial scales, and can have significant effects on sediments within the water
body. These changes are critical in understanding the spatial distribution and
concentrations of POPs within these systems.
Conditions change substantially the further one goes upstream in a river system.
Large rivers are mostly depositional, murky with sediments that have runoff from
its watershed. This turbidity acts to substantially limit the penetration of light into
the river, and prevents submerged plant communities from becoming
established. As one goes upstream, erosion becomes more significant than
deposition (Paul and Meyer 2001). Flash flooding becomes more common
because streambeds are smaller and have a reduced capacity to accept runoff.
There are significant and regular interactions between the floodplain and the
stream in these smaller systems. Scouring of the streambed is common in these
streams, particularly in highly developed areas accepting large amounts of
sediments. These low order streams are much more dynamic than large rivers,
and conditions change constantly.
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This is not to say that large rivers are static. Large flooding events can move
significant amounts of sediment downstream and bring large debris into the river
that can cause significant scouring of the riverbed. One flood in the Colorado
River increased the stream bed by nearly five feet (Leopold 1962). In colder
climates, ice can also disturb the bottom of even large rivers. In the lower Fox
River in WI, ice scours as much as four feet deep have been recorded (WDNR
2006). The creation of frazil ice, or ice crystals that are formed within the water
column in turbulent waters at very cold temperatures can also cause significant
scouring of sediments.
Rivers and watersheds are the primary pathways of sediment transport in most
areas. Events both large and small have the potential to disturb streambed
sediments. Most of these events happen with enough frequency that it is not so
much a matter of if but when they will occur.
Long-Term Effectiveness
There is little information on the long-term effectiveness of MNR. Preliminary
data indicate that these techniques may not be as effective as predicted. One
example is the James River in Richmond, VA. Illegal dumping of the pesticide
Kepone contaminated the river and resulted in a ban on fishing in 1975. The
pesticide is incredibly toxic and also stable in the environment in ways similar to
PCBs and dioxins. The ban was replaced in 1988 with a fish consumption
advisory which remains in place to this day. While the average concentration of
Kepone in James River fish have declined to below FDA action levels, the
pesticide is still regularly detected in fish tissue at levels high enough to warrant
continuing the advisory. Tissue concentrations have remained approximately
constant since the fishing ban was lifted in 1988 (VA DEQ Fish Data, 19882004). It can reasonably be concluded that over 30 years after the initial
contamination, natural depositional processes have not isolated Kepone enough
to prevent fish in the James River from being exposed to significant
concentrations.
This should not be surprising given the extreme persistence in the environment
of many of these compounds. The same processes that isolate contaminated
sediments from aquatic organisms also serve to prevent or inhibit natural
recovery mechanisms. Considering that many POPs have the potential to remain
in sediment for over 100 years, it is almost a statistical certainty that a significant
scouring event (such as a 100 year flood event) will occur during the timeframe
required for MNR to run its course. These events redistribute the essentially
undegraded POPs and make them readily accessible to aquatic organisms such
as fish where they can enter and accumulate in the food chain. The long-term
effectiveness of MNR is countered by many of the same natural processes that it
wishes to exploit. In most cases MNR is not a desirable remedial option,
particularly if the objective is to reduce fish tissue concentrations below levels
that require consumption advisories.
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION
May 20,2008

Ms. Susan Svirsky
Rest of River Project Manager
c/o Weston Solutions
10 Lyman Street
Pittsfield, MA 01201

Dear Ms. Svirsky:
The Connecticut Department of Environmental Protection (CTDEP) appreciates
the opportunity to provide comments on the Corrective Measures Study for the
GE/Housatonic River Site; Rest of River dated March 2008. This report evaluates varmus
remedial alternatives and disposal options for sediment as well as riverbank and
floodplain soil and provides the General Electric Company with the opportunity to state a
preferred alternative. Selection of a final remedial alternative, to be made by EPA, based
on the CMS r6port and public comments received, is key to the successful remediation
and restoration of the Housatonic River, both in Massachusetts and Connecticut. The
Connecticut Department of Environmental Protection (CTDEP) looks forward to working
with EPA, trustee agencies, the State of Massachusetts and General Electric to establish a
remedial process that will lead to the eventual reduction of risks to human and ecological
communities and support full restoration of water quality and attainment of designated
uses for the river.
The Housatonic River is currently listed on Connecticut’s impaired waters list due
to impairments resulting from the presence of PCBs in the watershed. We are critically
interested in the selection of remedial actions for the river as we are relying on these
actions to provide for the eventual restoration of the river and attainment of water quality
standards, criteria and designated uses for the waterbody. The impaired waters listing
along with the conclusions of the human health and ecological risk assessment conducted
on the Rest of River por[ion of the Housatonic River by EPA, indicate that within our
state, remediation and restoration activities must primarily focus on activities that will
reduce the PCB body burden within fish populations in the river. Currently, consumption
of fish from the Connecticut portion of the river poses unacceptable risks to both people
as well as piscivorous wildlife: Additionally, we believe that the remedial process must
comprehensively address other ramifications from the presence of PCBs within sediments
in Connecticut, such as potential effects on the management or maintenauce of dams or
effects on other in-river projects within the Housatonic River.
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In order to provide for successful restoration of the fiver within Connecticut, we
believe that the final remedy selection must focus on the General Standards specified in
the RCRA permit for the GE facilities, part of the Consent Decree, in which the
development of the CMS document is required. These standards specify that the final
selected remedial alternative must be protective of human health and the environment,
control the sources and releases of PCBs to the river and comply with applicable federal
and state requirements.
For Connecticut, the most efficacious remedial alternative will be one that
eliminates or reduces to the greatest degree possible the level of contamination within the
Massachusetts portion of the fiver. PCB contamination exists within our state because of
the downstream transport ofPCBs frdm the GE facility in Pittsfield MA and the affected
portions of the river within Massachusetts. Without substantial remedial actions to
address these sources, it will not be possible to reduce the risks within Connecticut to an
acceptable level and restore the fiver. The proposal advanced by General Electric, SED3,
would only address a small portion of the total mass of PCBs within Massachusetts,
leaving large repositories of PCBs intact and available for continued transport
downstream to Connecticut. The SED3 option is unacceptable for it provides for either
superficial treatment or no remediation of the majority of the PCBs within the river
system. We have seen from past occurrences that the PCB contamination within
Massachusetts cannot be assumed to be static. Sediment moves. Dams fail. Such
occurrences have kept PCB concentrations at unacceptable levels in Cunnecticut or have
caused spikes in PCB concentrations within Connecticut biota. Leaving large amounts of
PCBs bedded in sediments upstream from our border will constantly expose aquatic
organisms in Connecticut to unacceptable PCBs concentrations and perpetuate the risks
to people and ecological populations. Additionally, it leaves our state vulnerable to
further contamination on a continual basis or potentially in catastrophic amounts in the
event of a dam failure or unintended mobilization of sediments within Massachusetts.
The final remedial alternative selected for the river must include active remediation to
address the PCBs within the river at a minimum down to mad including Reach 8, Rising
Pond. Such remediation should not include Thin Layer Capping, as we do not believe
that this technology will not provide a reliable and permanent sequestration of PCBs
within the fiver sediments.
Additionally, the CMS document neglects to include sufficient controls on the
release of PCBs from the GE facility in Pittsfield. While substantial remediation has
occurred at the facility and within adjacent portions of the Housatonic River, the facility
is still permitted to release significant quantities of PCBs under a NPDES permit. The
final remedial action plan for Rest of River must include a requirement for the
investigation and remediation of remaining sources of PCBs at the facility with the stated
requirement of eliminating further releases of PCBs from the facility.
Within Connecticut, the CMS proposes Monitored Natural Recovery. We concur
that this is a critical component of the remedial action plan. However, the proposed
monitoring included within the CMS document is insufficient to adequately monitor PCB
concentrations within ecological populations in Connecticut. It would not provide
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sufficient data to determine the efficacy of the remedial activities within Massachusetts as
related to the remediation and restoration of the river within Connecticut. Under previous
Cooperative Agreements, GE has conducted ambient monitoring activities within
Coimecticut. This monitoring has provided data to monitor the status of PCBs in fish in
Connecticut and support the evaluation by the Connecticut Department of Public Health
(CTDPH) for the need for fish consumption advisories. The monitoring currently
proposed within the CMS reduces the level of monitoring from that currently conducted
within the Cooperative Agreements. We propose that monitoring and other activities in
support of Monitored Natural Recovery include, at a minimum the following:
Sampling on a two-year cycle until 4 years after active remediation is
completed at which time the monitoring frequency could be reduced to a fouryear cycle. Such monitoring shall continue until the Connecticut portion of
the fiver is fully restored, including but not limited to the removal of any fish
consumption advisories, as determined by the Commissioner of CTDEP, in
conjunction with the Commissioner of the CTDPH.
GE shall continue to contract with the Academy of Natural Sciences of
Philadelphia (ANSP) or an equally qualified independent third party that is
acceptable to GE and CTDEP to conduct theses monitoring studies and
prepare associated reports. Any request to change contracting firms shall be
submitted to the Commissioner of CTDEP for review and written approval.
For all sampling programs, field sampling protocols and quality assurance
project plans shall be submitted for review and written approval by the
Commissioner of CTDEP. Any changes to these documents shall be
submitted for review and approval by the Commissioner of CTDEP. Such
changes are limited to changes in field collection methodology and shall not
propose a reduction in the scope of the monitoring required under the
approved CMS.
The benthic community shall be sampled during May or June of each
sampling year. Samples shall be collected from the established monitoring
station at West Cornwall and shall include collection of sufficient material to
allow for analysis for 2 composite samples each ofcaddisflies, dobsonflies,
and perlid stronefties. PCB results shall be reported on a percent lipid basis.
The fish communities shall be sampled during August or October of any
sampling year. Samples shall be collected from the following locations: Falls
Village, West Cornwall, Bulls Bridge, Candlewood Lake, Lake Lillinonah,
Lake Zoar and Lake Housatonic. Species to be sampled shall include, but not
be limited to smatlmouth bass, brown trout northern pike, bullheads, catfish,
white perch and large-mouth bass. Additional species may be added by
CTDEP in the future if there is evidence of increased importance or utilization
of other fish species within the river.
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Ten fish of each species shall be collected from each reach of the river to be
monitored, unless additional samples are requested to support CTDPH fish
consumption advisories. Weight, length and gender shall be measured and
reported for each fish. PCB results shall be reported for each individual fish
on a percent lipid basis for both edible fillets (skin-on) as well as whole body.
GE shall conduct creel and economic surveys every 5 years to evaluate usage
of aquatic resources within the river and determine whether additional fish
species should be collected. Such surveys shall be conducted in accordance
with the methodology used during the creel and economic survey conducted
by CTDEP for the Housatonic River in 1984. Additionally, the following
questions shall be added to the survey: Are you aware of the fish
consumption advisory that is in place for the Housatonic River? If so, do you
follow this advice?
GE shall maintain appropriate signage along the river and provide additional
public informational materials, including but not limited to pamphlets and
videos, in support of the fish consumption advisory established by the CTDEP
and CTDPH until such time as these agencies determine that the fish
consumption advisory is no longer required. Such signage and informational
materials shall be provided in multiple languages including English, Spanish,
Cambodian and Vietnamese. Signs shall be placed and maintained at the
locations specified by CTDEP. The Commissioner of CTDEP in consultation
with CTDPH shall approve all signs and other informational materials in
writing before such materials are deployed or distributed.

Waterfowl shall be sampled at 3-year intervals. Samples collected monthly
during November through January from three areas of Housatonic River in
Co~mecticut: 1) From Bull’s Bridge, north to the CT/MA border; 2) Lake
Zoar; and 3) Lake Lillinonaho Breast meat, including the skin and associated
fatty tissues, from common mergansers and mallards shall be collected and
analyzed for PCBs with data reported on a percent lipid basis. A minimum of
10 samples of each species shall be collected each month during the specified
sampling season. CTDEP Wildlife staff will assist GE with information about
contacting sportsmen who could contribute ducks for the analysis. The weight,
age and gender of each bird shall be determined and reported. GE may
request a reduction in the monitoring program for waterfowl after active
remediation of sediments in Massachusetts is completed if data consistently
shows concentrations that breast meat samples are below detection or do not
pose a risk for consumption. Such request shall be submitted to the CTDEP
for review and approval by the Commissioner after consultation with CTDPH.
A minimum of 5 samples of surface water and 10 samples of sediment must
be collected and analyzed from depositional areas within each impoundment
on the Housatonic River in Connecticut concurrent with sampling activities
for the biota monitoring program described above. Surface water samples
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shall be analyzed for total suspended solids in addition to PCBs. Sediment
samples shall also be analyzed for grain size and total organic carbon.
PCBs in all samples, including both biotic and abiotic media, shall be reported
on both a congener and total arochlor basis using methods sufficient to
achieve the lowest possible detection limit.
In addition to the remedial activities within Massachusetts and the monitoring
within Connecticut, the final remedial action plan must include provisions to address
sediments behind dams within Connecticut. Sediments are sequestered behind dams and
large deposits may accumulate over time, depending on the size and nature of the
structure. We know that PCBs are present in the sediments behind the dams within
Connecticut and that, in general, PCB concentrations are higher in the deeper sediments
in comparison to surficial sediments. It is also recognized that any action taken to
maintain or modify or remove a dam may result in the mobilization of the accumulated
sediments, which is unacceptable as it would add to the already unacceptable
concentrations of PCBs which are biologically available within the river. The final
remedial action plan must require General Electric to manage PCB concentrations in
sediments potentially affected by any activities plamaed for dams on the Connecticut
portion of the river. This includes the responsibility to conduct necessary samples,
sediment controls or removal as needed in support of actions to be taken at the dams.
General Electric should be required to submit and execute a plan for the coordination of
tl~e dam related activities to the Commissioner of CTDEP for review and approval. Such
plan shall include steps to coordinate with owners of the dams and with other appropriate
re, gulatory agencies, including but not limited to the Federal Energy Regulatory
~ommission.
Additionally, the decree of characterization of PCBs within sediments in
Connecticut was minimal and insufficient to comprehensively evaluate local
environmental conditions within discrete reaches of the river. This places an
unacceptable burden on members of the public who may wish to conduct permitted
activities within the river, such as installation of approved river structures. People or
groups wishing to conduct such projects within the river will need to understand the
nature and distribution of PCBs within their project area. In addition to the expense of
conducting the necessary characterization, the presence of PCBS may cause added project
expense with regard to measures needed to address the PCBs during the execution of the
project. General Electric should be required to develop and implement a protocol, after
review and approval by the Commissioner of CTDEP, to provide the necessary support
for PCB characterization and management during the planning and execution of these
permitted activities.
Finally, the table of Applicable or Relevant and Appropriate Requirements
(ARARs) included in the CMS omitted Connecticut Statutes addressing endangered and
threatened species which need to be included (CGS Section 26-303 through 26-316).
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The remediation and restoration of the Housatonic River is of paramount
importance to Connecticut. The CT DEP supports a more aggressive remediation of
PCBs within the river in Massachusetts and at the GE facility in Pittsfield as the primary
means to eliminate or reduce the continual transport of PCBs downstream to Cormecticut.
A combination of comprehensive monitoring of biota and active responsibility on GE’s
part to address sediments behind darts mad sediment disturbance associated with
permitted in-river activities within Connecticut is needed to fully address the PCBs
within the river. We appreciate the opportunity to provide comment on the Corrective
Measures Study prepared by GE and are ready to work with EPA, trustee agencies and
the State of Massachusetts to affect a comprehensive clean up and restoration of the
Housatonic River.

Bureau Chief
Water Protection and Land Reuse
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