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1. Introduction  

This document is a work plan for the evaluation of certain additional remedial alternatives 
for the Rest of River portion of the Housatonic River and floodplain that were not evaluated 
in the Corrective Measures Study (CMS) Report submitted by the General Electric 
Company (GE) in March 2008 (ARCADIS and QEA, 2008).  This work plan is submitted as 
an addendum to the CMS Proposal submitted by GE in February 2007 (ARCADIS BBL and 
QEA, 2007) and in accordance with correspondence from the U.S. Environmental 
Protection Agency (EPA).  One additional alternative to be evaluated is the Ecologically 
Sensitive Alternative (ESA), which consists of a combination of sediment and floodplain soil 
removal from approximately 65 acres of river and pond bottom and floodplain and is 
designed to avoid or minimize the harm that the sediment and floodplain soil removal 
alternatives evaluated in the CMS Report would cause to the ecology of the Rest of River 
area.  The other additional alternatives were identified by EPA and include both an 
additional sediment remedial alternative and an additional alternative for remediating 
floodplain soil.  

On March 21, 2008, GE submitted to EPA the CMS Report evaluating potential corrective 
measures (remedial actions) to address polychlorinated biphenyls (PCBs) in the Rest of 
River portion of the GE-Pittsfield/Housatonic River Site (the Site).  The Rest of River is the 
portion of the Housatonic River and its floodplain located downstream of the confluence of 
the East and West Branches of the River (the Confluence) to which releases of hazardous 
substances from the former GE facility in Pittsfield, Massachusetts have migrated.   

The CMS Report was submitted pursuant to Special Condition II.G of a permit issued by 
EPA to GE under the corrective action provisions of the Resource Conservation and 
Recovery Act (RCRA) on July 18, 2000, and reissued on December 5, 2007 to extend its 
expiration date (the Permit) – which Permit is part of the comprehensive settlement 
embodied in the Consent Decree (CD) for the Site.  The CMS Report evaluated a number 
of remedial alternatives for the Rest of River, including eight alternatives for addressing 
sediments, seven alternatives for addressing floodplain soil, and five alternatives for 
treatment and/or disposition of sediments and soils that may be removed from the River 
and floodplain.  These alternatives were evaluated under nine criteria specified in the 
Permit, consisting of three General Standards and six Selection Decision Factors.  These 
evaluations utilized a PCB fate, transport, and bioaccumulation model developed by EPA; 
the Interim Media Protection Goals (IMPGs) required by EPA based on EPA’s human 
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health and ecological risk assessments; and various other inputs and procedures that EPA 
directed GE to use in the CMS.1   

On September 9, 2008, EPA provided 166 comments on the CMS Report.  In its letter 
transmitting the comments, EPA wrote: 

“An overriding concern with the CMS is that it failed to recognize the unique 
character of the Housatonic River below the confluence of the East and West 
Branches. . . . The analysis of alternatives in the CMS 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. . . .  Until 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’s September 9, 2008 comments requested that GE provide substantial additional 
information and analyses regarding the alternatives evaluated in the CMS Report.  Upon 
receiving those comments, GE began extensive additional evaluations of the alternatives 
discussed in the CMS Report, and it also began work on development of the ESA.   

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, after further discussions, GE should 
develop and submit to EPA for approval a work plan for evaluation of the ESA, and that 
following EPA approval of that work plan, GE should evaluate the ESA and compare it to 
the existing alternatives and submit a revised CMS Report integrating the ESA and other 
necessary revisions to the CMS.  On February 25, 2009, GE confirmed that it would, by 
March 9, provide an interim response to EPA’s September 9 comments that would “not 
include responses to some comments or portions of comments that would be affected by 
the further definition of remedial alternatives, including the ESA, or that require additional 
time to complete.” 

                                                      

1  The CMS Report noted, however, that GE disagrees with, and reserves 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.    
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On March 6, 2009, GE submitted a two-volume Response to EPA’s Interim Comments on 
CMS Report (Interim Response), which responded to almost all of EPA’s September 9, 
2008 comments related to the remedial alternatives evaluated in the CMS Report.   

On March 30, 2009, the Commonwealth’s Secretary of Energy and Environmental Affairs 
designated the Upper Housatonic River as an Area of Critical Environmental Concern 
(ACEC).  The ACEC includes the river and floodplain of the Primary Study Area (PSA), 
which extends from the Confluence to Woods Pond Dam. 

In correspondence to GE dated April 1 and April 14, 2009, EPA requested that the work 
plan for the evaluation of the ESA also 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.  EPA 
indicated that the ESA and the new EPA sediment remediation alternative 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, including how GE would perform 
the comparative analyses of alternatives.  Further, EPA asked GE to propose in the work 
plan a date for submittal, prior to the submittal of the revised CMS Report, of an in-depth 
evaluation requested by EPA and the Commonwealth of six example areas that EPA had 
previously identified in an October 30, 2008 letter. 

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.  In those comments, EPA provided further details 
on the new sediment remediation alternative that EPA requested be evaluated (designated 
SED 9), and also described a new floodplain remedial alternative (designated FP 8) that 
EPA also wanted GE to include in the final work plan.  EPA also provided comments to GE 
on the comparative analysis of alternatives.  GE agreed to submit a final work plan for the 
evaluation of the additional remedial alternatives and the completion of a revised CMS 
Report by September 1, 2009.  

In accordance with the above-mentioned correspondence and discussions, this document 
constitutes GE’s final Work Plan for the Evaluation of Additional Remedial Alternatives 
(Work Plan).  The format of this Work Plan is as follows:  

• Section 2 provides a description of the additional alternatives to be evaluated.  
Specifically, Section 2.1 describes the underlying rationale and principles for the ESA, 
the elements of the ESA (including both the sediment and the floodplain components of 
that alternative), the criteria used to select locations for sediment and soil removal and 
supporting facilities (access roads and staging areas) in the ESA and how those criteria 
led to the selected locations, and the general remedial approach to be used in 
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implementing the ESA.  Section 2.2 covers the new alternatives identified by EPA – 
SED 9 and FP 8 – and describes for each the elements of the alternative and the 
general remedial approach. 

• Section 3 describes the methodology that GE will use in evaluating these alternatives, 
as well as in its revised evaluation of the previously identified alternatives, under the 
Permit criteria.   It discusses the application of the CMS evaluation procedures and 
Permit criteria to each separate sediment and floodplain alternative, including the 
sediment and floodplain components of the ESA.  In addition, it describes the 
comparative evaluations that GE will make among a number of selected combinations 
of sediment and floodplain alternatives, including the ESA and the combination of SED 
9 and FP 8. 

• Section 4 provides details on the upcoming in-depth evaluation of six example areas 
that was previously requested by EPA, including a description of the methodology that 
will be used in evaluating those areas and a schedule for submission of a Supplement 
to the Interim Response presenting that evaluation. 

• Section 5 describes the planned reporting of the revised and expanded evaluations of 
alternatives, as well as other relevant information, in the revised CMS Report.  It also 
presents a proposed schedule for the development and submission of the revised CMS 
Report. 

• Supporting information for this Work Plan is provided in appendices.  
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2. Description of Additional Remedial Alternatives   

2.1 Description of Ecologically Sensitive Alternative  

2.1.1 Underlying Rationale and Principles 

From a human health standpoint, the ESA has been developed to ensure that, even under 
EPA’s assumptions in its Human Health Risk Assessment (HHRA), PCB concentrations in 
sediments and floodplain soils are, or will be, at levels that are within EPA’s acceptable 
cancer risk range and below those associated with a non-cancer Hazard Index of 1, both for 
direct contact with sediments and soils and for consumption of agricultural products from 
the floodplain.  With respect to human consumption of fish, as previously discussed in the 
CMS Report and the Interim Response, no removal alternative would achieve PCB levels in 
fish in Massachusetts that EPA would consider protective against cancer and non-cancer 
effects for unrestricted consumption of Housatonic River fish.   Consequently, under the 
ESA, as under the other alternatives, human consumption of fish from the Housatonic River 
would be addressed by the continuation of fish consumption advisories.   

From an environmental standpoint, the ESA has been developed based on the following 
principles: 

• The PSA contains a wide distribution of habitats for animal and plant species of 
concern that would be adversely affected by remediation activities.  These include 
Priority Habitats for a large number of State-listed threatened, endangered, and special 
concern species (collectively referred to as rare species).  The affected habitats also 
include a number of significant habitats for species with strong site fidelities – such as 
vernal pools (relied upon by various amphibian species such as the wood frog, spotted 
salamander, and Jefferson salamander) (Homan et al., 2004; Brown and Jung, 2005; 
deMaynadier and Houlahan, 2008; Julian et al., in review); vertical riverbanks (relied 
upon by species such as the belted kingfisher, bank swallow, and wood turtle) (Brooks 
and Davis, 1987); and marshes (relied upon by avian species such as bitterns and the 
common moorhen).  Remediation activities would disrupt these species’ abilities to 
continue to return to and use these habitats (see, e.g., Brooks et al., 2005; Cushman, 
2006; Kihslinger, 2008).  
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• The forested riparian corridor in the PSA is relatively well preserved.  To the extent 
possible, it is critical to avoid materially impacting the spatial integrity of the forested 
riparian corridor and thus adversely affecting the wide-ranging species (e.g. top 
carnivores and migratory and resident birds) dependent on that corridor (see, e.g., 
Croonquist and Brooks, 1991, 1993; Forman, 1995; Prosser and Brooks, 1998; 
Bennett, 2003; Hadda et al., 2003; Turner, 2005). 

• The natural hydrologic processes that are active in the upper reaches of the PSA are 
responsible for creating the abundance and diversity of stream, floodplain and wetland 
features that are so important to faunal and floral species of concern.  The remediation 
and stabilization of riverbanks (even with bioengineering) would end these critical 
processes, reducing the heterogeneous mix of bank types (see, e.g., NRC, 2002; 
ASFM, 2008). 

• Replacement of the vernal pools, riverbanks, groundwater-supported wetlands, and 
mature forests in the PSA that would be severely impacted by most of the sediment and 
soil removal alternatives evaluated in the CMS is not practicable (see, e.g., Zedler, 
2000; Lichko and Calhoun, 2003; Brooks et al., 2005; Kihslinger, 2008).  

• Exposure to PCBs in sediment and floodplain soil should be reduced if necessary to 
ensure the protection of local populations and communities of animals and plants 
except where the remedial action to reduce exposure would cause significant harm to 
those local populations or communities.  

2.1.2 Description of Elements of ESA 

The ESA is based on the rationale and principles discussed above.  The ESA involves the 
removal of certain sediments from Reach 5A, removal and stabilization of certain erodible 
riverbanks in Reaches 5A and 5B, sediment removal from Woods Pond (as well as 
deepening of the pond), and soil removal from selected floodplain locations, as described 
below.  In total, the ESA would involve  the removal of approximately 265,000 cubic yards 
(cy) of sediment, bank soil, and floodplain soil from approximately 20 acres of river bottom 
in the upper portion of the PSA, 42 acres of Woods Pond, 1.5 linear miles of riverbank (in 
connection with the stabilization of those banks), and 14 acres of floodplain.  Figures 2-1a, 
2-1b, and 2-1c depict the areas in which sediments, bank soils, and floodplain soils would 
be removed, as well as the locations that GE has preliminarily selected for the construction 
of access roads and temporary staging areas to support the implementation of the ESA.  

The locations from which sediment or soil would be removed and the locations of related 
access roads and staging areas were selected based on the following criteria: 
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• Target areas with a high concentration of PCBs in sediment or soil for removal; 

• For human health, meet EPA’s acceptable cancer risk range and a non-cancer Hazard 
Index of 1 for direct contact with sediments and soils in all sediment and floodplain 
exposure areas and all heavily used floodplain sub-areas, and for consumption of 
agricultural products in all farm areas evaluated for such consumption;  

• Avoid areas with a high density of faunal and floral species of concern (see, e.g., 
Brooks et al., 2005; Cushman, 2006; Kihslinger, 2008; Fahrig, 2003; Hadda et al., 
2003); 

• Avoid or minimize the disturbance of remaining vertical riverbanks and the application 
of engineered stabilization techniques to riverbanks (see, e.g., NRC, 2002; ASFM, 
2008);  

• Maintain a forested riparian corridor width of at least 1,000 feet, to the maximum extent 
practicable (see, e.g., Bierregaard et al., 1992; Croonquist and Brooks, 1993; 
Environmental Law Institute, 2003; Semlitsch and Bodie, 2003);  

• Avoid habitat fragmentation by soil removal, access roads, or staging areas in currently 
intact floodplain areas, to the maximum extent practicable (see, e.g., Forman, 1995; 
Bennett, 2003; Environmental Law Institute, 2003); and 

• Otherwise minimize and mitigate the effect of removal-related activities. 

Based on consideration of these criteria specified above, the ESA includes the following 
elements:  

In Reach 5A, sediments would be removed to a depth of two feet in selected areas of the 
river channel based on application of the criteria described above.  This would involve 
removal of approximately 66,000 cy of sediment over an area of approximately 20 acres of 
the river channel.  Following sediment removal, a two-foot engineered cap would be placed 
in the excavated areas.  On eroding riverbanks adjacent to the sediment removal areas in 
Reach 5A, bank soil would be removed and the banks would be stabilized except where 
such stabilization activities would conflict with the application of the criteria described 
above.  In addition, removal of bank soil and bank stabilization would be performed on 
select eroding riverbanks in Reach 5B.  These activities would involve the removal of 
approximately 3,400 cy of bank soil and stabilization of about 1.5 miles of selected 
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riverbank.2  Discussion of how the criteria led to selection of the removal and supporting 
facility locations is provided in Appendix A. 

In Woods Pond, the sediments in the top 2.5 feet in portions of the Pond that have been 
shown by the sampling data to contain PCB concentrations generally greater than 13 mg/kg 
in the top 6 inches would be removed.  This would involve the removal of approximately 
169,000 cy of sediment from an area of approximately 42 acres within Woods Pond.  To 
allow an increase in the water depth in these areas of the Pond, no cap or backfill materials 
would be placed in the removal area.  

In the floodplain, soil would be removed and replaced as necessary to ensure that health-
based IMPGs for Reasonable Maximum Exposure (RME) associated with cancer risks 
within EPA’s risk range of 1x10-6 to 1x10-4 and non-cancer impacts at or below a Hazard 
Index (HI) of 1 are achieved in all human use exposure areas.  These include the 120 
exposure areas and subareas (jointly referred to as EAs) for human direct contact with 
floodplain soils, the 14 farm areas for assessment of consumption of agricultural products, 
and also, to a depth of 3 feet, the 12 Heavily Used Subareas identified in the CMS Report 
(Section 5.2.1) as modified in GE’s Interim Response (Response to Specific Comment 95).  
This would result in the removal of approximately 26,000 cy of soil from approximately 14 
acres of the floodplain, followed by backfilling with clean soil. 

To determine the locations of such soil removal, GE has identified the exposure areas 
where such removal would be necessary to meet the above criteria.  As summarized in the 
Interim Response, human health IMPGs are already met in many of these exposure areas 
under current conditions (see summary of IMPG attainment for FP 1 on tables generated for 
Response to General Comment 13).  Specifically, current floodplain soil PCB levels in the 
top foot achieve the RME IMPGs associated with a 10-4 cancer risk level in all 120 direct 
contact EAs, and achieve the non-cancer RME IMPGs in 96 of those 120 EAs.  The current 
floodplain soil PCB levels also achieve those criteria in all 14 farm areas evaluated for 
agricultural products consumption; and the current average soil PCB levels in the top 3 feet 
achieve the RME IMPGs associated with a 10-4 cancer risk and a non-cancer HI of 1 in 11 
and 7 of the 12 Heavily Used Subareas, respectively.  (In addition, current floodplain soil 
levels achieve more stringent IMPGs in many areas; for example, they achieve the RME 
IMPGs associated with a 10-5 cancer risk level in 66 of the 120 direct contact EAs, 6 of the 
12 Heavily Use Subareas, and all 14 farm areas.)  To achieve the design criteria discussed 

                                                      

2  The volume of bank soil to be removed in Reaches 5A and 5B (3,400 cy) was calculated using the 
same methodology used during the CMS, as described in GE’s Interim Response (Response to Specific 
Comment 72).  As discussed further below, GE is evaluating the suitability of various bank stabilization 
techniques.  These techniques will be discussed further in the in-depth evaluation of the six example 
areas in the Supplement to the Interim Response, and in the Revised CMS.   



 

 2-5  

 

Work Plan for 
Additional 
Alternatives  

Housatonic River – 
Rest of River

above, the ESA would require removal in the 24 EAs that do not currently meet the non-
cancer RME IMPGs and in the 5 Heavily Used Subareas that do not currently meet those 
IMPGs or the IMPGs associated with a 10-4 cancer risk.      

Monitored natural recovery (MNR) would be implemented in the portions of the Rest of 
River not identified for removal.  The ESA would also include institutional controls.  These 
would include the continued maintenance of biota consumption advisories as appropriate 
and the use of deed restrictions and Conditional Solutions where appropriate.  

Based on review of the removal areas and application of the criteria listed above, GE has 
preliminarily selected locations for the construction of access roads and temporary staging 
areas to support the implementation of the ESA, as shown on Figures 2-1a, 2-1b, and 2-1c.  
In addition, as discussed below, although the ESA was developed as a combined sediment 
and floodplain remedial alternative, GE has agreed, at EPA’s request, to provide separate 
evaluations of the sediment and floodplain components of the ESA (sometimes referred to 
as SED 10 and FP 9).  For that purpose, preliminary locations for access roads and 
temporary staging areas have also been developed for those sediment and floodplain 
components considered independently, as shown on Figures 2-2a and 2-2b (for SED 10) 
and Figures 2-3a, 2-3b, and 2-3c (for FP 9), even though it is not contemplated that those 
configurations would ever be used.  Further evaluations of locations for access roads and 
staging areas would be conducted during the upcoming supplemental CMS assessments 
(and again during design) in a further effort to avoid sensitive habitats and minimize adverse 
impacts to the extent practicable.  

2.1.3 General Remedial Approach 

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of the ESA.  It is estimated that the ESA would require 
approximately 7 years to complete, based on the same production rates used in the CMS 
Report.  It should be noted that the specific methods for implementation of this or any 
selected remedy would be determined during design based on engineering considerations 
and site conditions.  

Site Preparation:  Prior to implementation of remedial activities, access roads and material 
and equipment staging areas would be constructed to support implementation of the ESA.  
The conceptual plans developed for this evaluation indicate that 10 staging areas and 
approximately 9 miles of access roads would be constructed between the Confluence and 
Woods Pond Dam to support implementation of the ESA, as shown on Figures 2-1a and 2-
1b, with approximately 0.5 mile of access roads and an additional staging area near the 
Glendale Dam impoundment, as shown on Figure 2-1c.  Grubbing and clearing of 
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vegetation would be necessary, and appropriate erosion and sedimentation controls would 
be put in place prior to construction.    

Sediment Removal:  In Reach 5A, 66,000 cy of sediment covering an area of approximately 
20 acres would be removed to a depth of 2 feet, followed by placement of a 2-foot cap over 
the removal areas (Figure 2-1a).  This excavation would be performed in the dry with 
conventional mechanical excavation equipment.  Sheetpiled cells would be established in 
the River to facilitate removal activities and limit downstream transport of sediment.  A water 
treatment system would be used to treat water pumped from the excavation areas.  In 
Woods Pond, approximately 169,000 cy of sediment would be removed to a depth of 2.5 
feet.  This removal would be performed in the wet, likely using barge-mounted clamshell 
excavators, with silt curtains placed around the excavation areas.  

Cap Placement:  The cap installed in Reach 5A would be placed in the dry following 
excavation.  It will be assumed that the cap would contain 12 inches of sand (which may be 
amended with organic material to increase the total organic carbon content) placed over the 
excavated riverbed, followed by 12 inches of armor stone over the sand.  The composition 
and size of the sand and armor stone would be selected during design.  No cap or backfill 
would be placed in the excavated area of Woods Pond. 

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary in the staging areas.  The addition of stabilization agents (e.g., other dry 
sediments, excavated soil, Portland cement) may be necessary prior to treatment and/or 
disposal.  A water treatment system would be used to treat water pumped from the 
excavation areas, as well as any decant water collected from excavated materials in the 
staging areas.   

Bank Soil Removal and Stabilization:  As noted above, the ESA would involve soil removal 
and bank stabilization on certain erodible banks in Reaches 5A and 5B, as shown on 
Figures 2-1a and 2-1b.   With respect to bank stabilization techniques, in response to 
comments from EPA, GE is re-evaluating the bank stabilization techniques described for 
SED 3 through SED 8 in the CMS Report, as discussed further below.  In conjunction with 
that overall re-evaluation, GE will evaluate the bank stabilization techniques that might be 
used in the ESA.  That evaluation will include an assessment of the riverbank areas subject 
to remediation in the ESA, the fluvial geomorphological considerations in those areas (given 
the associated sediment remediation), and the potential stabilization techniques applicable 
to such areas.  A range of potential stabilization techniques will be considered, including 
traditional hardening techniques (e.g., concrete, riprap, gabion baskets) and numerous 
bioengineering techniques (e.g., live stakes, live fascines, vegetated geogrid, live cribwalls, 
joint planting, brushmattresses, tree and rootwad revetments, constructed bankfull benches, 
pre-planted coir pillows, etc.).     
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Based on consideration of the slope and characteristics of each bank area subject to 
remediation in the ESA, the erosion potential and sheer stress of the area, 
geomorphological factors affecting the area (e.g., channel geometry and velocity, sediment 
transport, hydrodynamics), the impacts of the associated sediment remediation in the area 
(if any) on the banks, and the ecological impacts of the various stabilization techniques, a 
stabilization technique or combination of techniques will be selected for each riverbank area 
subject to remediation.  Although any of these stabilization techniques will have some long-
term adverse ecological impacts (as discussed in the Responses to General Comments 6 
and 10 in GE’s Interim Response), the objectives of this process will be to select bank 
stabilization techniques that would provide effective reduction in bank soil erosion while at 
the same time attempting to reduce the adverse ecological impacts where practical.  More 
information on the selection of bank stabilization techniques will be provided in GE’s 
upcoming evaluation of the six example areas (discussed in Section 4 below), as well as in 
the revised CMS Report.  However, if the ESA is selected, the actual bank stabilization 
techniques to be used would be developed during design. 

Floodplain Soil Removal and Backfilling:  Floodplain soil excavation would be conducted 
using conventional backhoes or similar construction equipment.  Following excavation, 
excavated areas would be backfilled to the pre-existing grade with clean soils and would 
then be re-planted or re-seeded.  As with the other floodplain removal alternatives, Best 
Management Practices (BMPs) would be designed and implemented to minimize, to the 
extent practicable, the effect of stormwater flows on nearby wetlands (e.g., use of hay or 
straw bales, silt fences).  Following removal, excavated soils would be loaded into lined 
trucks and transported to temporary staging areas.  The material would then be treated 
and/or disposed of based on the selected treatment/disposition alternative.     

Restoration:  For purposes of evaluation, it will be assumed that the ESA would include 
activities to restore areas that are directly impacted by the sediment and soil removal 
activities, the bank removal/stabilization activities, and ancillary construction activities.  
These activities will generally include:  (a) reestablishment of the existing bathymetry in the 
portions of the river bottom in Reach 5A affected by sediment removal; (b) implementation 
of the selected bank stabilization techniques and associated plantings, as discussed above; 
(c) re-grading of the floodplain areas from which soil is removed, re-planting or re-seeding 
those areas with vegetation typical of what was present in those areas before remediation, 
and placing woody debris and other appropriate habitat features in the affected areas; and 
(d) removal of the temporary access roads and staging areas and re-vegetating those 
disturbed areas as appropriate. Restoration activities would be conducted following 
completion of the remedial action within successive reaches of the River as appropriate.   

More information on restoration methods was provided in the Response to General 
Comment 10 in GE’s Interim Response, and further information will be provided in GE’s 
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upcoming in-depth evaluation of the six example areas (see Section 4).  This and other 
relevant information will be considered in identifying the restoration methods that would be 
assumed to be used as part of the ESA.  It should be noted, however, that the description of 
such methods for purposes of the revised CMS evaluations will be made without the benefit 
of the detailed baseline data collection activities and design plans that would be part of an 
actual restoration program.  As a result, the description of the restoration methods for the 
ESA will necessarily be conceptual and general (although the evaluation of the six example 
areas will provide some illustrative discussion of the specific application of those methods).  
If this alternative is selected, actual restoration methods would be determined during 
design. 

Post-Construction and Long-Term Monitoring and Maintenance:  In accordance with EPA’s 
General Comments 11 and 12 in its September 9, 2008 comments, it will be assumed that 
the ESA would include a 5-year post-construction monitoring program for restoration 
activities in each restored area and a long-term (100-year) monitoring and maintenance 
program for the overall remediation.  The former program would include the elements 
described in the Response to General Comment 11 in GE’s Interim Response, to the extent 
relevant to the ESA.  The latter program would be consistent with the Response to General 
Comment 12 in the Interim Response and would include:  

• Visual observations of the cap over the restored Reach 5A riverbed, supplemented with 
probing in areas not visually observable to confirm the presence of the cap materials;  

• Visual observations of the Reach 5 riverbanks to monitor for potential erosion and to 
assess riverbank stability; 

• Long-term monitoring of the water column, fish, and sediments, including sediment 
monitoring in capped areas, areas subject to removal without capping or backfill, and 
MNR areas; and 

• Long-term maintenance and outreach efforts related to the biota consumption 
advisories. 

2.2 Description of Alternatives Requested by EPA  

In addition to evaluating the ESA, GE will, at EPA’s request, evaluate two other remedial 
alternatives not considered in the CMS Report – one addressing the sediments and 
riverbanks (SED 9) and one addressing the floodplain soil (FP 8).  These alternatives are 
described in the following sections. 
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2.2.1 SED 9 

2.2.1.1 Elements of Alternative 

SED 9 would involve the removal of approximately 859,000 to 922,000 cy of sediments over 
333 acres.3  In addition, like SED 3 through SED 8, SED 9 would involve remediation of all 
the riverbanks in Reaches 5A and 5B.  Bank remediation would include removal of erodible 
soil (up to approximately 33,000 cy) and bank stabilization in those reaches.  Thus, SED 9 
would result in a total removal volume of up to approximately 892,000 to 955,000 cy.  A 
total of 336 acres would be capped (333 acres after removal and 3 acres without removal).  
Specifically, the elements of SED 9 include the following: 

• In Reaches 5A and 5B, sediments would be removed to a depth of 2 feet using wet 
excavation techniques operating from the River – specifically, using conventional 
excavation equipment operating from the channel bottom in Reach 5A and barge-
mounted mechanical dredging equipment in Reach 5B.  This would involve removal of 
approximately 134,000 cy of sediment over an area of approximately 42 acres of the 
river channel in Reach 5A, and approximately 88,000 cy of sediment over 27 acres in 
Reach 5B.  Following sediment removal, a 2-foot engineered cap would be placed in 
the excavated areas.  

• All riverbanks in Reaches 5A and 5B would be remediated.  This would involve removal 
of erodible riverbank soil (up to approximately 33,000 cy, depending on the methods 
used to address erosion) and stabilization of the banks in those reaches.  The selection 
of stabilization techniques is discussed below in Section 2.2.1.2.      

• In Reach 5C, sediments would be removed to a depth of 2 feet in shallow areas and 1.5 
feet in deeper areas.  This would involve removal of approximately 156,000 cy of 
sediment over an area of approximately 57 acres of the river channel.  An engineered 
cap would be installed to grade in the excavated areas. 

• In Reach 5 backwaters, areas with PCB concentrations greater than 1 mg/kg would be 
remediated as follows:  (a) where the water depth is greater than 4 feet, a cap would be 
installed without removal; and (b) where the water depth is less than 4 feet, sediments 
would be removed to a depth of 1 foot and a 1-foot cap would be placed to grade.  For 

                                                      

3  Removal volumes for SED 9 are currently presented as a range due to uncertainty regarding the 
depth of removal in the Reach 7 impoundments and Reach 8, which (as defined by EPA) depends on 
shear stress, as described below.  Areas of high and low shear stress will be delineated during the 
upcoming CMS evaluations, so that the final estimated removal volumes for SED 9 can be more 
precisely estimated in the revised CMS Report.  
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purposes of evaluation, in both of these cases, the cap will be assumed to consist of 6 
inches of an active, or sorptive, layer and a 6-inch habitat/bioturbation layer.  Available 
water depth data will be used to delineate the removal/capping locations in backwaters; 
in areas where water depth information is unavailable, it will be assumed that water 
depths are less than 4 feet.  Based on a preliminary evaluation of these data, this 
alternative would involve removal of approximately 109,000 cy of sediment over an 
area of approximately 68 acres, and approximately 3 additional acres would be capped 
without any prior removal. 

• In Reach 6 (Woods Pond), sediments would be removed in shallow areas of the pond 
to a depth of 3.5 feet and a 1-foot cap would be installed in those areas such that an 
increase in water depth of 2.5 feet is achieved after the placement of the cap.  In deep 
areas of the pond, sediments would be removed to a depth of 1 foot and a 1-foot cap 
would be installed to grade.  For purposes of evaluation, in both cases, the cap will be 
assumed to consist of 6 inches of an active, or sorptive, layer and a 6-inch 
habitat/bioturbation layer.  This remediation would involve removal of approximately 
244,000 cy of sediment over an area of approximately 60 acres, which would 
subsequently be capped. 

• In the Reach 7 impoundments (Reaches 7B, 7C, 7E, 7G), in areas of higher bottom 
shear stress, 1.5 feet of sediment would be removed and a cap would be placed to 
grade; and in areas of lower shear stress, 1 foot of sediment would be removed and a 
cap placed to grade.  For purposes of evaluation, the cap in the areas of lower shear 
stress will be assumed to consist of 6 inches of an active, or sorptive, layer and a 6-inch 
habitat/bioturbation layer; and the cap in the areas of higher shear stress will be 
assumed to consist of a 6-inch active, or sorptive, layer, a 6-inch sand layer, and a 6-
inch armor stone layer.  Areas of high and low shear stress will be delineated based on 
model predictions within these impoundments.  Based on that delineation, a single 
removal volume estimate will be developed, which will be within the range of 61,000 to 
91,000 cy (depending on the extent of areas of high and low shear stress).  This 
removal would be performed over an area of approximately 38 acres, which would 
subsequently be capped.  

• In the channel portions of Reach 7, as well as the river stretches downstream of Reach 
8, MNR would be implemented. 

• In Reach 8 (Rising Pond), in areas of higher bottom shear stress, 1.5 feet of sediment 
would be removed and a cap would be placed to grade; and in areas of lower shear 
stress, 1 foot of sediment would be removed and a cap placed to grade.  For purposes 
of this evaluation, the cap in the areas of lower shear stress will be assumed to consist 
of 6 inches of an active, or sorptive, layer and a 6-inch habitat/bioturbation layer; and 



 

 2-11  

 

Work Plan for 
Additional 
Alternatives  

Housatonic River – 
Rest of River

the cap in the areas of higher shear stress will be assumed to consist of a 6-inch active, 
or sorptive, layer, a 6-inch sand layer, and a 6-inch armor stone layer.  Again, too, 
areas of high and low shear stress will be delineated based on model predictions; and 
based on that delineation, a single removal volume estimate will be developed, which 
will be within the range of 67,000 to 100,000 cy (depending on the extent of areas of 
high and low shear stress).  This removal would be performed over an area of 
approximately 41 acres, which would subsequently be capped.  

• This alternative would also include the continued maintenance of biota consumption 
advisories, as appropriate, to limit the public’s consumption of fish and other biota from 
the River. 

Figures 2-4a, 2-4b, and 2-4c show the areas of sediment removal and capping under SED 
9, as well as preliminarily selected locations for the access roads and staging areas that 
would be needed to support this alternative.  Further evaluation of the locations for access 
roads and staging areas would be performed during the upcoming supplemental CMS 
assessments, and then would be performed again during design, taking into account the 
selected floodplain remedial alternative as well as SED 9. 

2.2.1.2 General Remedial Approach 

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 9.  It is estimated that SED 9 would require approximately 
27 years to complete, based on the assumed production rates described in this Work Plan 
(see Section 3.1 and Appendix C).4  It should be noted that the specific methods for 
implementation of this or any selected remedy would be determined during design based on 
engineering considerations and site conditions. 

Site Preparation:  Prior to implementation of remedial activities, access roads and material 
and equipment staging areas would be constructed to support implementation of SED 9.    
The conceptual plans developed for this evaluation indicate that 19 staging areas and 
approximately 4 miles of access roads would be constructed to support implementation of 
SED 9, as shown on Figures 2-4a, 2-4b, and 2-4c.  Grubbing and clearing of vegetation 
would be necessary, and appropriate erosion and sedimentation controls would be put in 
place prior to construction.    

                                                      

4 This estimate does not include any effort to avoid or minimize adverse ecological impacts to the PSA 
and the species, including state-listed rare species that inhabit it. 
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Sediment Removal:  Sediment removal would be performed throughout the reaches of the 
River as presented below.  

 Removal Depth (feet) Removal Volume 
 (cy) 

Acreage 

Reach 5A: 2 134,000 42 

Reach 5B: 2 88,000 27 

Reach 5C: 1.5 – 2 156,000 57 

Reach 5 backwaters: 0 – 1 109,000 68 

Reach 6 (Woods Pond): 1 – 3.5 244,000 60 

Reach 7 impoundments: 1 - 1.5 61,000 – 91,000 38 

Reach 8 (Rising Pond): 1 - 1.5 67,000 – 100,000 41 

Totals:  859,000 – 922,000 333 

 

Engineered caps would be placed following excavation in all reaches, as described further 
below.  The areas over which removal would be conducted for the reaches listed above are 
shown on Figures 2-4a, 2-4b, and 2-4c. 

Sediment excavation in Reaches 5A and 5B would be performed in the wet with 
conventional mechanical excavation equipment.  At EPA’s request, it will be assumed that 
this removal would be performed from within the channel to minimize the need for access 
roads along the riverbanks.  Average water depths in Reach 5A (i.e., typically less than 3 to 
4 feet) make the use of barges infeasible.  Therefore, it will be assumed that sediment 
excavation in this reach would be performed using conventional equipment (e.g., 
excavators, articulated off-road trucks) operating from the channel bottom.  GE has not yet 
determined the feasibility of this approach.  However, if such methods are feasible, access 
ramps providing stable entry to the channel would be constructed.  In addition, as 
necessary to minimize disturbance to the channel bottom and allow for operation in deeper 
areas, temporary roads would be constructed along the channel bottom.   Such temporary 
roads could consist of gravel placed on the channel bottom, or a series of swamp mats or 
modular platforms, over which heavy equipment could travel.  Water depths in Reach 5B 
(i.e., typically greater than 5 feet) are sufficient to allow for the use of barge-mounted 
conventional equipment.  In both cases, silt curtains would be placed downstream of 
excavation activities to limit transport of suspended sediment.   

Sediment removal downstream of Reach 5B, would be performed using barges and either 
hydraulic or mechanical dredging techniques, depending on the sediment volumes, 
composition, and water depths.  For the purposes of this assessment, it will be assumed 
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that the removal in Reaches 5C, 5 backwaters, 6, and 8 would be performed using 
hydraulic dredging, and that removal in the Reach 7 impoundments would be excavated in 
the wet using barge-mounted mechanical clamshell excavators.  In these areas, debris 
removal would be conducted prior to dredging, and silt curtains would be placed 
downstream of excavation activities to limit transport of suspended sediment.   

Periodic water column and air monitoring would be performed during all removal operations 
to monitor potential releases.   

Cap Design and Placement:  Caps would be installed following excavation in Reaches 5A, 
5B, 5C and in certain areas in Reach 5 backwaters, Woods Pond, Reach 7 impoundments, 
and Rising Pond (see Figures 2-4a, 2-4b, and 2-4c).  Caps would also be installed in the 
deeper portions of the Reach 5 backwaters without prior sediment excavation.  Removal of 
significant debris would be conducted prior to cap material placement.  Cap material would 
be placed through the water column.  Cap materials would be transferred to the River using 
conventional earth-moving equipment.   

It will be assumed that the caps to be placed following removal in Reaches 5A, 5B, and 5C 
would consist of 12 inches of sand (which may be amended by organic material to increase 
the TOC content), overlain by an armor stone layer of 6 to 12 inches, to bring the riverbed to 
the pre-removal elevation.  In the backwaters, Woods Pond, the Reach 7 impoundments, 
and Rising Pond, at EPA’s request, it will be assumed that the caps would consist of 6 
inches of an active, or sorptive, layer (e.g., granular activated carbon) and a 6-inch 
habitat/bioturbation layer – with the modification that, in areas of high shear stress in the 
Reach 7 impoundments and Rising Pond, the cap would consist of a 6-inch active layer, a 
6-inch sand layer, and a 6-inch armor stone layer.  The composition and size of the 
materials used would be selected during design to limit the potential for migration of PCBs 
from the underlying sediments through the cap and, where armor stone is applied, to 
preclude the movement of cap materials during high flow events.  Silt curtains would be 
used during capping activities through the water column to mitigate the potential for 
downstream transport of materials, and water column monitoring would be performed to 
monitor potential releases. 

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
in the staging areas.  The addition of stabilization agents (e.g., other dry sediments, 
excavated soil, Portland cement) may be necessary prior to treatment and/or disposal.  A 
water treatment system would be used to treat any decant water collected from excavated 
materials in the staging areas.     

Bank Soil Removal and Stabilization:  SED 9 would include remediation of all the riverbanks 
in Reaches 5A and 5B, as in SED 3 through SED 8.  This remediation would include 
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removal of erodible soil and bank stabilization.  In response to comments from EPA, GE is 
re-evaluating the bank stabilization techniques described for SED 3 through SED 8 in the 
CMS Report, and will include SED 9 in that re-evaluation.  

That re-evaluation will include an assessment of the riverbank areas and associated fluvial 
geomorphological considerations in Reaches 5A and 5B (given the associated sediment 
remediation) and the potential stabilization techniques applicable to such areas.  As 
previously discussed with respect to the ESA, a range of potential stabilization techniques 
will be considered, including traditional hardening techniques (e.g., concrete, riprap, gabion 
baskets) and numerous bioengineering techniques (e.g., live stakes, live fascines, 
vegetated geogrid, live cribwalls, joint planting, brushmattresses, tree and rootwad 
revetments, constructed bankfull benches, pre-planted coir pillows, etc.).     

Based on consideration of the slope and characteristics of each bank area in Reaches 5A 
and 5B, the erosion potential and sheer stress of the area, geomorphological factors 
affecting the area (e.g., channel geometry and velocity, sediment transport, 
hydrodynamics), the impacts of the associated sediment remediation on the banks, and the 
ecological impacts of the various stabilization techniques, a conceptual stabilization 
technique or combination of techniques will be selected for each portion of the riverbanks in 
Reaches 5A and 5B under SED 3 through SED 9.  Although any of these stabilization 
techniques will have long-term adverse ecological impacts (as discussed in the Responses 
to General Comments 6 and 10 in GE’s Interim Response), the objectives of this process 
will be to select a suite of bank stabilization techniques for these alternatives that would 
provide effective reduction in bank soil erosion while at the same time attempting to reduce 
the adverse ecological impacts where practical given the long expanse of riverbank subject 
to remediation and stabilization.  It should be also noted that, in this detailed re-evaluation, 
as indicated in GE’s Response to Specific Comment 72 in the Interim Response, it may be 
determined that soil removal may not be needed in some bank areas (e.g., depositional 
areas) to effectively address erosion, and thus the total estimated volume of bank soil 
removal may differ from the volume of 33,000 cy estimated in the CMS Report.  More 
information on the selection of bank stabilization techniques for these alternatives will be 
provided in GE’s upcoming evaluation of the six example areas (discussed in Section 4 
below), as well as in the revised CMS Report.  However, once an alternative is selected, the 
specific banks needing stabilization and the actual bank stabilization techniques to be used 
would be developed during design. 

Restoration:  For purposes of evaluation, it will be assumed that SED 9 would include 
activities to restore areas that are directly impacted by the sediment removal/capping 
activities, the bank removal/stabilization activities, and ancillary construction activities.  
These activities will generally include:  (a) reestablishment of the existing bathymetry by 
capping after dredging in Reaches 5A, 5B, and 5C; (b) placing cap material to the depths 
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specified above in the Reach 5 backwaters, Woods Pond, the Reach 7 impoundments, and 
Rising Pond, using a 1-foot cap that includes an upper 6-inch habitat layer; (c) 
implementation of the selected bank stabilization techniques and associated plantings (as 
described above); and (d) removal of the temporary access roads and staging areas and re-
vegetating those disturbed areas as appropriate.  Restoration activities would be conducted 
following completion of the remedial action within successive reaches of the River as 
appropriate.   

More information on restoration methods for aquatic riverine, riverbank, and impoundment 
habitats was provided in the Response to General Comment 10 in GE’s Interim Response, 
and additional information will be provided in GE’s upcoming in-depth evaluation of the six 
example areas (see Section 4).  This and other relevant information will be considered in 
identifying the restoration methods that would be assumed to be used as part of SED 9.  
However, as previously noted for the ESA, the description of such methods for purposes of 
the revised CMS evaluations will be made without the benefit of the detailed baseline data 
collection activities and design plans that would be part of an actual restoration program.  
As such, the description of the restoration methods for SED 9 will necessarily be conceptual 
and general (although the evaluation of the six example areas will provide some illustrative 
discussion of the specific application of those methods).5 Again, the actual restoration 
methods for a selected remedy would be determined during design.   

Post-Construction and Long-Term Monitoring and Maintenance: In accordance with EPA’s 
General Comments 11 and 12 in its September 9, 2008 comments, it will be assumed that 
SED 9 would include a 5-year post-construction monitoring program for restoration activities 
in each restored area and a long-term (100-year) monitoring and maintenance program for 
the overall remediation.  The 5-year program would include the elements described in the 
Response to General Comment 11 in GE’s Interim Response, to the extent relevant to SED 
9.  The long-term program would be consistent with the Response to General Comment 12 
in the Interim Response and would include:  

• Visual observations of the caps over the restored riverbed, supplemented with probing 
in areas not visually observable to confirm the presence of the cap materials;  

• Visual observations of the riverbanks in Reaches 5A and 5B to monitor for potential 
erosion and to assess riverbank stability; 

                                                      

5  In addition, as noted in the Response to General Comment 29 in the Interim Response, GE believes, 
as a legal matter, that certain substantive restoration requirements relating to restoration of affected 
resources would exceed EPA’s remedial authority, given the settlement of the natural resource damage 
claims in this case.  For these reasons, the discussion of restoration methods for this or any other 
remedial alternative should not be regarded as a commitment to implement those methods. 
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• Long-term monitoring of the water column, fish, and sediments, including sediment 
monitoring in capped areas and MNR areas; and 

• Long-term maintenance and outreach efforts related to the biota consumption 
advisories. 

2.2.2 FP 8 

2.2.2.1 Elements of Alternative 

As described by EPA, FP 8 would involve the following elements: 

• Floodplain soil would be removed and replaced with backfill as necessary to achieve 
the RME IMPGs for human health protection based on a 10-5 cancer risk or a non-
cancer HI of 1 (whichever is lower) in all human use exposure areas for direct contact 
with floodplain soil and for consumption of agricultural products from the floodplain.  
These areas include, to a depth of one foot, the 120 exposure areas and subareas for 
human direct contact with floodplain soils and the 14 farm areas for assessment of 
consumption of agricultural products, and also, to a depth of 3 feet, the 12 Heavily Used 
Subareas identified in the CMS Report (Section 5.2.1) as modified in GE’s Interim 
Response (Response to Specific Comment 95).  

• The sediments or soils of vernal pools in the PSA would be removed and replaced with 
backfill as necessary to achieve, to a depth of one foot in each vernal pool, the lower-
bound IMPG for amphibians, which is 3.27 mg/kg. 

• In addition, all remaining floodplain soil with PCB concentrations at or above 50 mg/kg 
in the top foot of soil would be removed and replaced with backfill. 

• FP 8 would also include the use of deed restrictions and Conditional Solutions where 
appropriate.   

It is estimated that application of the FP 8 criteria would require the removal of 
approximately 177,000 cy of floodplain soil from approximately 108 acres of the floodplain, 
followed by backfilling with clean soil.  This would include the removal and replacement of 
29,000 cy of soil from 18 acres of vernal pools, including portions of 61 of the 66 vernal 
pools in the PSA.   

As with the floodplain component of the ESA, to determine the locations of floodplain soil 
removal in FP 8, GE has identified the exposure areas where such removal would be 
necessary to met the above criteria.  As summarized in the Interim Response (see IMPG 
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attainment for FP 1 on tables generated for Response to General Comment 13), current 
floodplain soil PCB levels achieve the RME IMPGs associated with a 10-5 cancer risk level 
in 66 of the 120 direct contact EAs, 6 of the 12 Heavily Used Subareas, and all 14 farm 
areas evaluated for agricultural products consumption; and they achieve the non-cancer 
RME IMPGs in 96 of the 120 EAs, 7 Heavily Used Subareas, and all 14 farm areas.  In 
addition, existing PCB concentrations in the top foot of the vernal pools in the PSA achieve 
the lower-bound IMPG for amphibians in 5 of the 66 vernal pools.  To meet the design 
criteria for FP 8, GE first identified for removal the 54 direct contact EAs and 6 Heavily Used 
Subareas that do not meet the IMPGs associated with a 10-5 cancer risk and/or a non-
cancer HI of 1, and the 61 vernal pools that do not meet the lower-bound amphibian IMPG.  
Then, any additional floodplain areas that would still have soil PCB concentrations at or 
above 50 mg/kg in the top foot were identified for removal. 

Figures 2-5a, 2-5b, and 2-5c depict the areas in which floodplain soils would be removed 
under FP 8.  They also depict the locations that GE has preliminarily selected for the 
construction of access roads and temporary staging areas to support the implementation of 
FP 8.  Further evaluation of the locations for access roads and staging areas would be 
performed during the upcoming supplemental CMS assessments, and then would be 
performed again during design, taking into account the selected sediment remedial 
alternative as well as FP 8.   

2.2.2.2 General Remedial Approach 

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of FP 8.  It is estimated that FP 8 would require approximately 6.7 
years to complete if implemented independently from other River-related activities.  
However, it is likely that floodplain remediation would be coordinated with sediment 
remediation, in which case the time to complete FP 8 would be different than if conducted 
independently. 

Site Preparation:  Prior to implementation of excavation activities, access roads and 
material and equipment staging areas would be constructed to support implementation of 
FP 8.  The conceptual plans developed for this evaluation indicate that 24 staging areas 
and nearly 9 miles of access roads would be constructed to support implementation of FP 
8, as shown on Figures 2-5a, 2-5b, and 2-5c.  Grubbing and clearing of vegetation would be 
necessary, and appropriate erosion controls would be put in place prior to construction. 

Floodplain Soil Removal and Backfilling:  Floodplain soil excavation would be conducted 
using conventional backhoes or similar construction equipment.  Following excavation, 
excavated areas would be backfilled to the pre-existing grade with clean soils and would 
then be re-planted or re-seeded.  Some specialized construction equipment, materials, and 
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specific engineering practices (e.g., use of low ground pressure excavation equipment) 
would be utilized as necessary in and around wetland areas and vernal pools.  As with the 
other floodplain removal alternatives, BMPs would be designed and implemented to 
minimize, to the extent practicable, the effect of stormwater flows on nearby wetlands (e.g., 
use of hay or straw bales, silt fences). 

Following removal, excavated soils would be loaded into lined trucks and transported to 
temporary staging areas.  The material would then be treated and/or disposed of based on 
the selected treatment/disposition alternative.   

Restoration:  For purposes of evaluation, it will be assumed that FP 8 would include 
activities to restore areas that are directly impacted by the floodplain soil removal activities 
and ancillary construction activities.  These activities will generally include:  (a) re-grading of 
the floodplain areas from which soil is removed; (b) re-planting or re-seeding those areas 
with vegetation typical of what was present in those areas before remediation; (c) placing 
woody debris and other appropriate habitat features in the areas; and (d) removal of the 
temporary access roads and staging areas and re-vegetating those disturbed areas as 
appropriate.  Restoration activities would be conducted following completion of the remedial 
action within successive reaches of the River as appropriate.   

More information on restoration methods for the types of habitats that would be impacted by 
FP 8, including forested wetlands, shrub and emergent wetlands, and vernal pools, was 
provided in the Response to General Comment 10 in GE’s Interim Response; and 
additional information will be provided in GE’s upcoming in-depth evaluation of the six 
example areas (see Section 4).  This and other relevant information will be considered in 
identifying the restoration methods that would be assumed to be used as part of FP 8.  
Again, however, since the description of such methods for purposes of the revised CMS 
evaluations will be made without the benefit of the detailed baseline data collection activities 
and design plans that would be part of an actual restoration program, it will necessarily be 
conceptual and general (although the evaluation of the six example areas will provide some 
illustrative discussion of the specific application of those methods).  Again, the actual 
restoration methods for a selected remedy would be determined during design.  

Post-Construction and Long-Term Monitoring and Maintenance: In accordance with EPA’s 
General Comment 11 in its September 9, 2008 comments, it will be assumed that FP 8 
would include a 5-year post-construction monitoring program for restoration activities in 
each restored area.  The program would include the elements described in the Response to 
General Comment 11 in GE’s Interim Response, to the extent relevant to FP 8.  
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3. Methodology for Evaluation  

To evaluate the ESA, SED 9, and FP 8, GE will apply the three “General Standards” and six 
“Selection Decision Factors” specified in the Permit (Special Permit Condition II.G) to each 
alternative.  The General Standards are:  (1) overall protection of human health and the 
environment; (2) control of sources of releases; and (3) compliance with federal and state 
applicable or relevant and appropriate requirements (ARARs) (or the basis for an ARAR 
waiver).  The Selection Decision Factors are:  (1) long-term reliability and effectiveness; (2) 
attainment of IMPGs; (3) reduction of toxicity, mobility, or volume of wastes; (4) short-term 
effectiveness; (5) implementability; and (6) cost.  A general description of the application of 
these criteria to the individual sediment and floodplain components of the additional 
alternatives, as well as the previously identified sediment and floodplain alternatives, is 
provided in Section 3.1.  More specific information regarding the application of the criteria to 
the newly identified alternatives is provided in Section 3.2.  A discussion of the comparative 
evaluations across combinations of alternatives based on these criteria is provided in 
Section 3.3.        

As in the CMS Report, the evaluations under these criteria will be based on application of 
EPA’s PCB fate, transport, and bioaccumulation model, the EPA-approved IMPGs, and the 
other assumptions and procedures used in the CMS Report.  Accordingly, these 
evaluations will be subject to the same qualifications and reservations presented in the 
CMS Report and GE’s Interim Response.  GE preserves its position that, in numerous 
respects, these EPA-required inputs to the evaluations are not scientifically supported; 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.  In addition, GE reserves all other rights 
noted in the Interim Response, as well as any other rights that GE has under the Permit, the 
CD, or applicable law. 

3.1 General Application of Permit’s Evaluation Criteria to Individual Sediment and 
Floodplain Alternatives  

In the revised CMS evaluations, the Permit criteria listed above will be applied separately to 
each individual sediment and floodplain alternative, including the sediment and floodplain 
components of the ESA (sometimes referred to as SED 10 and FP 9) as well as SED 9 and 
FP 8. 

Prior to these evaluations, the sediment and floodplain alternatives that were previously 
evaluated in the CMS Report and that involve some sediment or soil removal (i.e., SED 3 
through SED 8 and FP 2 through FP 7) will be reviewed and modified, where practical, to 
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avoid or minimize adverse ecological impacts.  As discussed above in Section 2.2.1, a 
detailed re-evaluation will be conducted of the bank stabilization techniques for all 
riverbanks in Reaches 5A and 5B under SED 3 through SED 8.  In addition, the previously 
identified locations and layouts for access roads and staging areas for these alternatives, as 
set forth in the CMS Report, will be re-evaluated to determine if there are other feasible 
options for locating such facilities that would avoid or minimize adverse ecological impacts.  
To the extent that there are such options, they will be evaluated, and revised locations for 
access roads and staging areas will be identified.  Any modifications to these alternatives to 
reflect revised bank stabilization techniques and/or revised locations for access roads and 
staging areas will be described and incorporated into the alternatives. 

All the individual sediment and floodplain alternatives – including the previously evaluated 
alternatives with any such modifications, SED 9, FP 8, and the sediment and floodplain 
components of the ESA (SED 10 and FP 9) – will then be evaluated under the General 
Standards and Selection Decision Factors specified in the Permit.  These evaluations will 
be performed and the Permit criteria will be applied in a manner that is generally consistent 
with the evaluation procedures and the descriptions of the criteria set out in the previously 
approved CMS Proposal and the way in which the alternatives were evaluated and the 
criteria were applied in the CMS Report.  However, these evaluations will also take into 
account EPA’s and the Commonwealth’s comments on the CMS Report, GE’s responses to 
those comments in the Interim Response, and comments by EPA and the Commonwealth 
on the Interim Response and this Work Plan.   

For example, the evaluation of long-term and short-term adverse impacts from the remedial 
alternatives, as well as potential measures to avoid, minimize, or mitigate such impacts, will 
take into account the information presented in the Response to General Comment 10 in the 
Interim Response, the information presented in Appendix B to the Interim Response 
regarding the numerous State-listed rare species with Priority Habitat in the PSA, and 
EPA’s and the Commonwealth’s comments on those responses.  In particular, for each 
remedial alternative, GE will:   

(a)  Identify the areas and habitat types that would be affected;  

(b)  Assess the extent and types of adverse impacts that the alternative would have on 
these areas and habitat types (considering the kinds of impacts discussed in the Interim 
Response);  

(c)  Evaluate potential methods to avoid or minimize those impacts (beyond the 
modifications discussed above);  
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(d)  Determine restoration methods that could potentially be used for the affected habitats; 
and  

(e)  Evaluate the likely post-restoration conditions in terms of whether and the extent to 
which the restoration methods could result in re-establishing pre-remediation conditions 
and functions of the affected habitats.   

The upcoming evaluation of the six example areas (described in Section 4 below) will 
provide an in-depth illustration of the application of this process to those specific areas.  In 
the revised CMS Report, GE will apply a more general version of this process in discussing 
the impacts from the remedial alternatives and potential restoration methods.  This 
discussion will necessarily be conceptual, as it will be based on existing data, without the 
detailed data collection activities that would be part of an actual impact evaluation and 
restoration program.   

Another example of taking into account the comments and other information that have 
become available since the original CMS Report relates to the analysis of ARARs for each 
of the alternatives.  GE will provide detailed ARARs tables for each individual remedial 
alternative.  Additionally, GE will evaluate in detail the issues under the Massachusetts 
Endangered Species Act (MESA), as it did for the prior alternatives in Appendix B to the 
Interim Response.  Further, as requested by EPA, in its analyses of ARARs, GE will take 
into account the implications of the Commonwealth’s designation of the Upper Housatonic 
River as an ACEC.  

3.2 Specific Application of Permit’s Evaluation Criteria to the Additional Alternatives  

As discussed above, the General Standards and Selection Decision Factors specified in the 
Permit will be applied separately to the sediment and floodplain components of the ESA, as 
well as to SED 9 and FP 8.  This section describes certain specific aspects of the evaluation 
of these additional alternatives. 

In applying the EPA model to the sediment component of the ESA and to SED 9, the same 
methodology and inputs used in the CMS Report (described in Section 3.2 of that Report) 
will be used, with a few slight modifications that are necessary in the model simulations or 
inputs due to the nature and design of those alternatives.  For the ESA, modifications to the 
modeling methodology are necessary due to the fact that this alternative, unlike the 
previously evaluated alternatives: (a) includes alternating areas of removal and MNR within 
a single subreach (Reach 5A); and (b) includes in Woods Pond sediment removal without 
subsequent placement of backfill or a cap, as well as active remediation in only a portion of 
the Pond, with the remainder subject to MNR.  The modifications that GE proposes to make 
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in the model simulations of the ESA to address these differences are described in Appendix 
B.   

To evaluate SED 9, it will also be necessary to make a slight modification to the model to 
reflect the fact that, in shallow areas of Woods Pond, that alternative would involve 
sediment removal to a depth greater than the thickness of the cap (i.e., 3.5-foot removal 
followed by placement of a 1-foot cap).  The resulting in a change in the bathymetry of the 
pond requires a slight modification of the model.  In addition, to evaluate SED 9, it is 
necessary to specify production rates as well as other appropriate inputs to the model 
(notably, PCB release rates during dredging) considering that that alternative would involve 
mechanical dredging in the wet in reaches where that type of dredging would not be 
conducted under previously evaluated alternatives (i.e., in Reaches 5A and 5B) and would 
involve Reach 5A a removal technique not previously included in any alternative – i.e., 
dredging by equipment operating from the channel bottom.  GE’s proposed modifications to 
the model, the production rates, and the PCB resuspension rates for SED 9 are described 
in Appendix C.6    

For the floodplain component of the ESA and for FP 8, the approach and procedures to be 
used to estimate the areal extent and volume of floodplain soil removal will generally be the 
same as those used in the CMS Report (as described in Section 5.4 of that Report), with 
the modifications described in GE’s Response to Specific Comment 98 in the Interim 
Response.  However, as described above, FP 8 is the only floodplain alternative that 
combines IMPG-based removal with threshold-based removal in the same alternative.  For 
this alternative, the approach to estimating the areal extent and volume of floodplain soil 
removal will be modified to follow a two-step process, in which:  (a) the removals necessary 
to achieve the relevant IMPGs (i.e., those associated with a 10-5 cancer risk or a non-cancer 
HI of 1 [whichever is lower] and the lower-bound IMPG for amphibians) are determined first; 
and (b) the threshold-based removal criterion is then applied to identify for removal any 
remaining areas with PCBs at or above 50 mg/kg in the top foot of soil.   

                                                      

6  EPA’s specification of SED 9 includes placement of a cap consisting of a layer of active, or sorptive, 
material, covered by a habitat/bioturbation layer, in certain areas of the river.  With the exception of 
representing armor layers as being non-erodible, details of the various capping layers (i.e., isolation and 
habitat/bioturbation layers) were not considered in the modeling performed during the original CMS.  
Furthermore, the impacts of an active, or sorptive, layer on PCB transport within a cap would occur over 
timescales that are much longer than those simulated with the CMS model.  Therefore, no changes will 
be made to the model to simulate this type of cap in the revised CMS.  This approach is consistent with 
modeling team discussions during the original CMS, in which GE and EPA agreed that the sediment 
bed component of the EPA model was not an appropriate tool to evaluate various cap layer designs.  
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The approach used to estimate attainment of the IMPGs for these alternatives will be the 
same as described in the CMS Report (Section 5.2), with the modifications described in the 
Interim Response (e.g., Responses to Specific Comments 95, 112, 113, and 115).7   

3.3 Comparative Evaluation  

In addition to evaluating the individual sediment and floodplain alternatives as described 
above, comparative evaluations will be made using the same nine Permit criteria listed 
above.  Since any selected remedy for the Rest of River will involve both a 
sediment/riverbank remediation component and a floodplain remediation component, it 
makes the most sense to perform the comparative evaluations for combinations of sediment 
and floodplain alternatives, rather than performing separate comparative analyses for the 
sediment and floodplain alternatives (as in the CMS Report).  At the same time, it would not 
be feasible or useful to perform such comparative analyses for all possible combinations of 
sediment and floodplain alternatives, which would amount to 90 different combinations 
(including SED 9 and FP 8 and considering the sediment and floodplain components of the 
ESA as separate) – or 72 combinations excluding the “no action” alternatives.  Therefore, 
as suggested by GE and supplemented at EPA’s request, GE will perform comparative 
evaluations 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 alternatives SED 2 (MNR in all reaches) and FP 1 (no action); 

• Combination of alternatives SED 3 and FP 3; 

• Combination of alternatives SED 5 and FP 4;  

• Combination of alternatives SED 6 and FP 4; 

• Combination of alternatives SED 8 and FP 7; 

• Combination of new alternatives SED 9 and FP 8; and 

• The ESA (i.e., combination of SED 10 and FP 9). 

                                                      

7  The modifications to the floodplain evaluation procedures, as described in the Interim Response, will 
also be applied in the revised evaluations of the previously evaluated floodplain alternatives. 
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In a number of respects, these combinations of alternatives will differ from the sum of their 
sediment and floodplain components.  For example, the locations of access roads and 
staging areas for the individual sediment and floodplain alternatives that are part of a given 
combination may overlap and/or may not represent the optimal locations for the 
combination.  Accordingly, locations for the access roads and staging areas for the above 
combinations will need to be evaluated and selected separately from the selection of such 
locations for their sediment and floodplain components.  Further, due to these differences in 
locations, the extent of ecological impacts from the combinations may likewise differ 
somewhat from those of the individual sediment and floodplain components.  In addition, 
the costs and timing of the combinations will be less than the sum of those for their 
components, given the efficiencies in conducting the sediment and floodplain remedial 
activities in a coordinated way.  Accordingly, a separate set of estimates will be made of the 
costs and timing of the combinations.   

For these reasons, prior to performing the comparative evaluations of the above 
combinations, descriptions of the combinations will be provided to the extent necessary to 
allow the comparative evaluations to be made.  These descriptions will focus on the aspects 
of the combinations that differ from those of their sediment and floodplain components.     

The comparative analyses will then evaluate the relative performance of each of these 
combinations of alternatives, compared to the other combinations, under the Permit criteria. 
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4. Description of Upcoming Evaluation of Example Areas 

In its September 9, 2008 comments on the CMS Report, EPA requested that GE perform 
detailed in-depth evaluations of certain example areas to be identified by EPA.  Specifically, 
in General Comments 10 and 16 and Specific Comment 42, EPA indicated that GE should 
use those example areas to illustrate the process of identifying and documenting existing 
ecological conditions and functions of the Rest of River area; evaluating options to avoid, 
minimize, or mitigate the ecological impacts of remedial alternatives; and selecting and 
applying methods to restore the impacted habitats.  In a subsequent letter to GE dated 
October 30, 2008, EPA identified six example areas within the PSA and provided additional 
guidance to GE regarding its evaluation of those areas.  GE has agreed to complete the in-
depth evaluation of those six example areas and submit it as a Supplement to the Interim 
Response prior to completion of the revised CMS Report.     

The six example areas identified by EPA for in-depth evaluation include four in Reach 5A, 
one in Reach 5B, and one in Reach 5C.  These areas are shown on Figure 4-1.  This 
section describes the methodology that GE will use in evaluating those areas and proposes 
a schedule for submission of that evaluation prior to the revised CMS Report. 

4.1 Methodology for Evaluation 

The evaluation of the six example areas will begin with an introduction that provides some 
general information relevant to all those areas – e.g., a description of the types of habitats 
and natural communities present in these areas, an overview of the kinds of impacts that 
sediment and floodplain soil remediation would have on those habitats, and a description of 
the available restoration methods for those habitat types.  It will then present a detailed 
evaluation of each of the six example areas. 

The discussion of each area will begin with an overview of the area and will then present a 
detailed description of the location, size, and characteristics of existing natural communities 
present within the area and the functions they provide.  The description of the fish and 
wildlife habitat functions will include a detailed discussion of the fish and wildlife species 
present in or anticipated to use the area, including an identification of the State-listed rare 
species with Priority Habitat overlapping with the example area.  All these descriptions will 
be based on existing information and extensive visual observations of the example areas; in 
accordance with EPA’s October 30, 2008 letter, no additional field data will be collected in 
preparing these evaluations. 
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Next, the evaluation of each example area will describe the impacts of the various sediment 
and floodplain remedial alternatives on the habitats within the area.  This description will 
include an estimate of the approximate extent of impacts from each sediment and floodplain 
alternative on each natural community within the area (quantified by acreage or square 
footage, based on existing mapping) and a discussion of the impacts on the main habitat 
types.  It will specifically include a description of the impacts of the remedial alternatives on 
State-listed rare species or their habitats within the area.  An evaluation will then be 
presented of the available options to avoid or minimize adverse impacts from the remedial 
alternatives.  As discussed in Sections 2.1.3 and 2.2.1, a detailed re-evaluation will be 
made of potential bank stabilization techniques (including bioengineering as well as 
traditional hardening techniques) to identify potential techniques that could provide effective 
reduction in bank soil erosion while reducing the adverse ecological impacts of the 
stabilization to the extent practical.  This will include an in-depth evaluation of such 
techniques for each example area.  In addition, the evaluation of potential options to avoid 
or minimize adverse impacts for each example area will discuss options relating to the siting 
of support facilities (access roads and temporary staging areas), options relating to the 
timing or sequencing of the work, and use of BMPs.  To the extent that additional measures 
to avoid or minimize adverse impacts are identified (e.g., revised bank stabilization 
techniques, modification of the locations of access roads and/or staging areas), they will be 
incorporated into the remedial alternatives for purposes of further evaluation.  After this 
evaluation, a detailed assessment will be provided as to the specific impacts of each of the 
combinations of sediment and floodplain alternatives listed in Section 3.3 above on the 
example area.  This assessment will be area-specific, but will also take into consideration 
the impacts of those combinations on the surrounding areas, because the impacts of the 
alternatives on a given example area cannot be evaluated in isolation but must be assessed 
as part of the impacts on a broader area.  

The next section in the evaluation of each example area will involve a description of the 
potential restoration methods for each habitat type to address the impacts described in the 
preceding section, including how those methods would apply to the specific example area in 
question.  This will include a description of the potential restoration methods for the aquatic 
riverine habitat within the area, as well as a description of restoration methods for the 
riverbanks (where applicable) consistent with the re-evaluation of potential bank 
stabilization techniques, as discussed above.  In addition, potential restoration methods for 
the affected floodplain habitats, including forested wetlands, shrub and emergent wetlands, 
and vernal pools, will be described, with a discussion of how they would be applied to the 
example area involved.  This description of restoration methods will be based on existing 
information, including visual observations of the specific conditions within each area.  It will 
not include the kind of detailed baseline data collection activities and design plans that 
would be part of an actual restoration program, and will not constitute a restoration 
proposal. 
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Finally, the evaluation of each example area will include, for each of the sediment-floodplain 
remedial combinations listed in Section 3.3, an assessment of the likely post-restoration 
conditions and functions of the restored habitats within the example area involved, both in 
the years immediately after restoration and in the long term, relative to pre-existing 
conditions and functions.  This will provide information on the extent to which 
implementation of the above-described restoration methods would result in returning the 
area to its current conditions and level of functions, as well as the timing in which that might 
occur.  As with the discussion of impacts, this assessment will take into account the fact that 
remediation and restoration of a given example area would not be a stand-alone effort, but 
must be considered in the context of a broader remediation and restoration program over a 
larger area.     

4.2 Schedule 

GE has initiated the in-depth evaluations of the six example areas.  Due to their detailed 
nature, these evaluations have proved to be extremely time-consuming.  GE anticipates 
submitting a Supplement to the Interim Response presenting its evaluations of these 
example areas by December 31, 2009.  
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5. Preparation of Revised CMS Report and Schedule    

5.1 Revised CMS Report 

In accordance with EPA’s letter to GE of February 5, 2009 and other correspondence from 
EPA, the results of GE’s evaluation of the additional remedial alternatives described in this 
Work Plan, together with revised evaluations of the alternatives discussed in the CMS 
Report, the comparative evaluations discussed above, and other updated information, will 
be presented in a revised CMS Report.  The revised CMS Report will include: 

• Updated background information; 

• An updated description of the nine Permit evaluation criteria; 

• Revised descriptions of the approaches used in evaluating remedial alternatives for 
sediments (including erodible riverbanks) and floodplain soil, taking into account EPA’s 
September 9, 2008 comments on the CMS Report, GE’s Interim Response and 
Supplement to Interim Response, and the Commonwealth’s comments on the CMS 
Report and the Interim Response;  

• Detailed evaluations of each of the previously identified sediment alternatives plus SED 
9 and the sediment component of the ESA (SED 10) under the Permit criteria, taking 
into account EPA’s September 9, 2008 comments, GE’s Interim Response and 
Supplement to Interim Response, and the Commonwealth’s comments on the CMS 
Report and the Interim Response; 

• Detailed evaluations of each of the previously identified floodplain alternatives plus FP 8 
and the floodplain component of the ESA (FP 9) under the Permit criteria, taking into 
account EPA’s September 9, 2008 comments, GE’s Interim Response and Supplement 
to Interim Response; and the Commonwealth’s comments on the CMS Report and the 
Interim Response; 

• Comparative evaluations of a range of combinations of sediment and floodplain 
alternatives, as described in Section 3.3 above;  

• Detailed evaluation of each of the remedial alternatives for treatment/disposition of 
removed sediments and soils, including an identification of locations for a potential local 
Upland Disposal Facility, and a comparative evaluation of all those alternatives; 

• Revised ARARs tables for all sediment and floodplain alternatives, including the 
additional alternatives described in this Work Plan; 
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• ARARs tables for all the treatment/disposition alternatives, including separate tables for 
each identified location for a potential Upland Disposal Facility; 

• Updated combined cost estimates for the various sediment and floodplain alternatives,  
as well as the sediment/floodplain combinations listed in Section 3.3, with the 
treatment/disposition alternatives, taking into account EPA’s comments on the prior 
cost estimates.   

The revised CMS Report will also address the requirement specified in the Permit (Special 
Condition II.G.3) to reach a conclusion as to which alternative or combination of alternatives 
is “best suited to meet the [General Standards] in consideration of the [Selection Decision 
Factors], including a balancing of those factors against one another.”         

5.2 Schedule  

GE currently anticipates that it will be able to submit the revised CMS Report based on this 
Work Plan, as described above, within six months of the date of EPA’s approval of this 
Work Plan.8  If EPA should require any different or additional work, or if other factors should 
arise requiring additional time, GE will evaluate the time necessary to submit a revised CMS 
Report reflecting that additional work or time. 

                                                      

8  GE previously estimated that it could submit the revised CMS Report within five months of the date of 
EPA’s approval of the Work Plan.  Since that time, however, EPA has expanded the extent of 
remediation in new alternative SED 9, has requested that GE evaluate an additional alternative (FP 8) 
not previously identified, and has requested that GE add an additional combination of alternatives (SED 
6 and FP 4), beyond those suggested by GE, to the comparative evaluation of combinations.  These 
additional evaluations will take additional time. 
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Figure 2-1a
Ecologically Sensitive Alternative 
(ESA) in Reaches 5 and 6 
(Page 1 of 2).
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Figure 2-1b
Ecologically Sensitive Alternative 
(ESA) in Reaches 5 and 6
(Page 2 of 2).
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Figure 2-1c
Ecologically Sensitive Alternative (ESA) 
in Reaches 7 and 8.
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Figure 2-2a
ESA sediment component 
(SED 10) in Reaches 5 and 6 
(considered independently) 
(Page 1 of 2).
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NOTE:
This figure shows the removal
locations and the access roads
and staging areas for SED 10
considered independently from
floodplain removal-related
areas, even though the ESA is a
combined sediment and
floodplain remedial alternative.
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NOTE:
This figure shows the removal
locations and the access roads
and staging areas for SED 10
considered independently from
floodplain removal-related
areas, even though the ESA is a
combined sediment and
floodplain remedial alternative.
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Figure 2-2b
ESA sediment component 
(SED 10) in Reaches 5 and 6 
(considered independently) 
(Page 2 of 2).



Figure 2-3a
ESA floodplain component
(FP 9) in Reaches 5 and 6 
(considered independently)
(Page 1 of 2).
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NOTE:
This figure shows the removal
locations and the access roads
and staging areas for FP 9
considered independently from
sediment removal-related
areas, even though the ESA is a
combined sediment and
floodplain remedial alternative.
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Figure 2-3b
ESA floodplain component
(FP 9) in Reaches 5 and 6 
(considered independently)
(Page 2 of 2).
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NOTE:
This figure shows the removal
locations and the access roads
and staging areas for FP 9
considered independently from
sediment removal-related
areas, even though the ESA is a
combined sediment and
floodplain remedial alternative.
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Figure 2-3c
ESA floodplain component (FP 9) in Reaches 7 
and 8 (considered independently).
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NOTE:
This figure shows the removal locations and the
access roads and staging areas for FP 9 considered
independently from sediment removal-related
areas, even though the ESA is a combined sediment
and floodplain remedial alternative.
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Figure 2-4a
SED 9 in Reaches 5 and 6 
(Page 1 of 2).

NOTE:
SED 9 includes bank
removal/stabilization in
Reach 5A and Reach 5B.
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Figure 2-4b
SED 9 in Reaches 5 and 6 
(Page 2 of 2).

NOTE:
SED 9 includes bank
removal/stabilization in
Reach 5A and Reach 5B.
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Figure 2-4c
SED 9 in Reaches 7 and 8.

0 1 2
Miles

GENcms 230                                                                                            AUG 2009

LOCATOR MAP

LEGEND

SCALE



Figure 2-5a
FP 8 in Reaches 5 and 6 
(Page 1 of 2).
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Figure 2-5b
FP 8 in Reaches 5 and 6 
(Page 2 of 2).
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Figure 2-5c
FP 8 in Reaches 7 and 8.
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Figure 4-1.
EPA Example Area locations.
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