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1. Introduction 

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

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

1.1 Background 

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

                                                      

1  Under the Permit as reissued on December 5, 2007, the expiration date of the Permit was extended to 
December 5, 2017.  No other changes were made to the Permit.  



 

 1-2 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Investigation Report, EPA Risk Assessments, and EPA Model 

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

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

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

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

                                                      

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

CMS Proposal and Supplements 

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

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

                                                      

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

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

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

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

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

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

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

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

                                                      

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

CMS Report 

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

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

Comments on CMS Report and Responses to Them 

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

                                                      

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

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

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

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

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

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

Work Plan for Evaluation of Additional Remedial Alternatives 

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

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

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

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

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

Evaluation of Six Example Areas  

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

• An overview of the example area; 

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

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

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

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

1.2 Purpose and Scope 

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

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

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

                                                      

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

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

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

                                                      

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

1.3 Report Organization 

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

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

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

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

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

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

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

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

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

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

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

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

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

1.4 Site Description 

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

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

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

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

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

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

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

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

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

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

• Reach 6, Woods Pond. 

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

• Reach 8, Rising Pond. 

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

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

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

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

1.5 Remedial Action Objectives 

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

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

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

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

                                                      

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

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

1.6 Summary of Retained Technologies and Process Options 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

• No action – No active remediation. 

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

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

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

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

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

• No action – No active remediation. 

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

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

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

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

                                                      

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

                                                      

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

1.7 Summary of Approved Alternatives for Detailed Evaluation 

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

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

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

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

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

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

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

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

                                                      

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

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

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

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

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

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

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

• Combination of SED 3 and FP 3; 

• Combination of SED 5 and FP 4;  

• Combination of SED 6 and FP 4; 

• Combination of SED 8 and FP 7; 

• Combination of SED 9 and FP 8; and 

• Combination of SED 10 and FP 9.  

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

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

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

Banks 
Reach 5C 

Reach 5 

Backwaters 

Reach 6 

(Woods Pond) 

Reach 7 
Impoundments 

Reach 7 

Channel 

Reach 8 

(Rising Pond) 

Reaches 9 - 16 

 

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

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

SED 3 2-foot removal 
with capping 

MNR Stabilization/ 
bank soil 
removal 

Combination of thin-
layer capping and 

MNR 

MNR Thin-layer capping MNR MNR MNR MNR 

SED 4 2-foot removal 
with capping 

Combination of 
2-foot removal 

with capping and 
thin-layer 

capping (dep. on 
depth & velocity) 

Stabilization/ 
bank soil 
removal 

Combination of thin-
layer capping (in 

shallow and 
depositional areas) 

and capping (in 
deeper areas) 

Combination  of thin-
layer capping  and 

MNR 

Combination of 1.5-
foot removal with 

capping in shallow 
areas and thin-layer 

capping in deep 
area 

MNR MNR MNR MNR 

SED 5 2-foot removal 
with capping 

2-foot removal 
with capping 

Stabilization/ 
bank soil 
removal 

Combination of 2-
foot removal with 

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

Combination  of thin-
layer capping  and 

MNR 

Combination of 1.5-
foot removal with 

capping in shallow 
areas and capping 

in deep area 

MNR MNR Thin-layer capping MNR 

SED 6 2-foot removal 
with capping 

 2-foot removal 
with capping 

Stabilization/ 
bank soil 
removal 

2-foot removal with 
capping 

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

(with capping
2
); thin-

layer capping for 
remainder >1 mg/kg 

Combination of 1.5-
foot removal with 

capping in shallow 
areas and capping 

in deep area 

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

and capping in deep 
areas 

MNR 

SED 7 3- to 3.5-foot  
removal with 

backfill 

2.5-foot removal 
with backfill 

Stabilization/ 
bank soil 
removal 

2-foot removal with 
capping 

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

(with capping
2
); thin-

layer capping for 
remainder >1 mg/kg 

Combination of  
2.5-foot removal 
with capping in 

shallow areas and 
capping in deep 

area 

Removal of higher 
PCB levels  

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

capping
2
); thin-layer 

capping for 
remainder >1 mg/kg 

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

2
) & thin-

layer capping in shallow 
areas and capping in 

deep areas 

MNR 

SED 8 

 

Removal to 1 
mg/kg depth 
horizon with 

backfill 

Removal to 1 
mg/kg depth 
horizon with 

backfill 

Stabilization/ 
bank soil 
removal 

Removal to 1 mg/kg 
depth horizon with 

backfill 

Removal to 1 mg/kg 
depth horizon with 

backfill 

Removal to 1 
mg/kg depth 
horizon with 

Backfill 

Removal to 1 mg/kg 
depth horizon with 

backfill 

MNR Removal to 1 mg/kg 
depth horizon with 

backfill 

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

Banks 
Reach 5C 

Reach 5 

Backwaters 

Reach 6 

(Woods Pond) 

Reach 7 
Impoundments 

Reach 7 

Channel 

Reach 8 

(Rising Pond) 

Reaches 9 - 16 

 

SED 9 2-foot removal 
with capping  

2-foot removal 
with capping 

Stabilization/ 
bank soil 
removal 

Combination of 2-
foot removal with 

capping (in shallow 
areas) and 1.5-foot 

removal with capping 
(in deeper areas) 

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

capping w/o removal 
(areas with water > 4 

feet)  

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

removal with 
capping to grade in 

deep area 

Combination of 1.5-
foot removal with 

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

removal with capping 
(in areas of low 

bottom shear stress) 

MNR Combination of 1.5-foot 
removal with capping (in 

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

areas of low bottom 
shear stress 

MNR 

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

MNR in 
remaining areas 

MNR Stabilization/ 
bank soil 

removal in 
select areas 

MNR MNR 2.5-foot removal 
where sediments 

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

remainder 

MNR MNR MNR MNR 

Notes: 

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

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

MNR = Monitored Natural Recovery 

mg/kg = milligram per kilogram 
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Alternative Description 

FP 1 No action 

FP 2 Remediation to Health-Based IMPGs within EPA Risk Range:  Removal and backfilling of floodplain soils as necessary to achieve the 
health-based RME IMPGs based on a 10

-4
 cancer risk or a non-cancer HI of 1 (whichever is lower) in all exposure areas.  

FP 3 Remediation to Combination of Upper-Bound and Mid-Range IMPGs:  Same as FP 2 except: (a) in certain frequently used areas (e.g., 
trails, access points, known recreational areas, and farm areas evaluated for agricultural products consumption), removal and backfilling of 
soils to achieve the health-based RME IMPGs based on a 10

-5
 cancer risk or a non-cancer HI of 1 (whichever is lower); and (b) supplemental 

remediation as necessary to achieve upper-bound IMPGs for ecological receptors.  

FP 4 Remediation to Mid-Range IMPGs:  Removal and backfilling of floodplain soils as necessary to achieve the health-based RME IMPGs 
based on a 10

-5
 cancer risk or a non-cancer HI of 1 (whichever is lower) in all exposure areas.  Supplemental remediation as necessary to 

achieve upper-bound IMPGs for ecological receptors. 

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

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

FP 7 Remediation to Lower-Bound IMPGs:  Removal and backfilling of floodplain soils as necessary to achieve the health-based RME IMPGs 
based on a 10

-6
 cancer risk in all exposure areas, but no lower than 2 mg/kg for direct human contact, since the Consent Decree specifies that 

level as the standard for residential use.  Supplemental remediation as necessary to achieve lower-bound IMPGs for ecological receptors. 

FP 8 Remediation to Mid-Range IMPGs and Lower-Bound Amphibian IMPG Plus Removal of Soils with PCBs ≥ 50 mg/kg:  Removal and 
backfilling of floodplain soils as necessary to achieve the health-based RME IMPGs based on a 10

-5
 cancer risk or a non-cancer HI of 1 

(whichever is lower) in all exposure areas.  Supplemental removal and backfilling of soils in vernal pools to achieve the lower-bound IMPG for 
amphibians.  Additional removal, with backfilling, of all remaining floodplain soils that contain PCB concentrations of 50 mg/kg or greater. 

FP 9 Remediation to Health-Based IMPGs within EPA Risk Range:  Same as FP 2 with additional removal and backfilling of floodplain soils as 
necessary to achieve the health-based RME IMPGs based on a 10

-4
 cancer risk or a non-cancer HI of 1 (whichever is lower) in top 3 feet in 

certain heavily used subareas. 

See notes on Page 2 
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Notes: 

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

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

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

4. IMPGs = Interim Media Protection Goals 

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

6. HI = Hazard Index 

7. mg/kg = milligram per kilogram 
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Alternative Description 

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

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

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

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

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

 
Notes: 

TSCA = Toxic Substances Control Act 

CDF = Confined Disposal Facility 
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