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1 Introduction

1.1 Background

On December 16, 2020, pursuant to the 2000 Consent Decree (CD) for the GE Pittsfield/Housatonic
River Site (EPA and GE 2000), the U.S. Environmental Protection Agency (EPA) issued to the General
Electric Company (GE) a final revised modification of GE's Resource Conservation and Recovery Act
(RCRA) Corrective Action Permit (Revised Final Permit) for the Housatonic Rest of River (ROR;

EPA 2020). The ROR is defined as that portion of the Housatonic River and its backwaters and
floodplain (excluding Actual/Potential Lawns as defined in the CD) located downstream of the
confluence of the East and West Branches of the Housatonic River (the Confluence). The Revised
Final Permit set forth a Remedial Action selected by EPA to address polychlorinated biphenyls (PCBs)
in the ROR.

The Revised Final Permit required GE to develop and submit a Statement of Work specifying the
deliverables and activities that GE will conduct to design and implement the ROR Remedial Action. In
accordance with that requirement, after receipt of EPA's comments on an earlier version, GE
submitted a Final Revised Rest of River Statement of Work on September 14, 2021 (Final Revised
SOW; Anchor QEA et al. 2021), and EPA approved it on September 16, 2021. The Revised Final Permit
also required GE, in Section Il.H.2, to develop and submit an Overall Strategy and Schedule
document to present its overall strategy for implementing the ROR Remedial Action. In response,

GE submitted its Final Revised Overall Strategy and Schedule for Implementation of the Corrective
Measures on July 5, 2022 (Final Revised OSS; Anchor QEA 2022a), and EPA approved it on July 6, 2022.
As described in Section 3.2 of that document, the ROR has been segmented into six separate
Remediation Units (RUs) to manage workflow and schedule for the ROR Remedial Action. Reach 5A
is the first RU to be addressed because it is the most upstream reach in the ROR.

Remediation in Reach 5A will include removal and capping of sediments in the riverbed and
remediation of associated backwaters, riverbank soils, and floodplain soils (including those at
residential properties, non-residential floodplain areas, and vernal pools) to the extent required by
the applicable Performance Standards in the Revised Final Permit. Soil and sediment excavated from
the remediation areas will be subject to disposal at an on-site Upland Disposal Facility (UDF) or at an
off-site disposal facility, consistent with the requirements specified in Attachment E to the Revised
Final Permit.

Section I1.H.6 of the Revised Final Permit and Section 4.3.3.1 of the Final Revised SOW require GE to
prepare a Conceptual Remedial Design/Remedial Action (RD/RA) Work Plan following completion of
pre-design investigation (PDI) activities and related reporting for each RU. The Final Revised OSS
established that this Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
(Conceptual RD/RA Work Plan) would be submitted concurrently with submittal of the last PDI

Conceptual RD/RA Work Plan for Reach 5A 1 September 2023



Summary Report for Reach 5A. PDI activities for Reach 5A were conducted in three parts—floodplain

residential properties, floodplain non-residential Exposure Areas (EAs), and sediments and riverbanks.

The following is a summary of those PDI activities:

A PDI work plan for residential properties within the Reach 5A floodplain was first submitted
to EPA on August 15, 2018, and conditionally approval by EPA on June 9, 2020. A revised PDI
work plan for residential properties (Anchor QEA 2020) was submitted on July 9, 2020, and
conditionally approved on July 23, 2020. GE then conducted the soil sampling described in
that work plan. Following receipt of those analytical results, GE determined that additional
pre-design sampling was necessary at a subset of properties. As a result, an addendum to the
PDI work plan for residential properties (Anchor QEA 2021a) was submitted on March 31, 2021,
and conditionally approved on April 20, 2021. Following completion of that supplemental
sampling, GE prepared and submitted a Pre-Design Investigation Summary Report for

Reach 5A Floodplain Residential Properties (PDI Summary Report for Floodplain Residential
Properties) on December 22, 2021 (Anchor QEA 2021b). That PDI summary report was
conditionally approved by EPA on February 14, 2022.

A PDI work plan for non-residential EAs in Reach 5A was first submitted on October 6, 2017,
and conditionally approved by EPA in various parts on January 25, 2018; March 28, 2018; and
April 26, 2021. The portions of that work plan relating to the identification of vernal pools in
Reach 5A, and the assessment of the accessibility of the various habitats within that reach of
floodplain were previously implemented and reports on these activities were submitted in
2020 and 2021 (AECOM 2020; AECOM and Anchor QEA 2020; GE 2021). On June 25, 2021, a
revised PDI work plan for the non-residential EAs (in the Reach 5A floodplain, including
sampling for PCBs at the identified vernal pools) was submitted and was conditionally
approved on October 6, 2021. Pursuant to that conditional approval, the Second Revised
Pre-Design Investigation Work Plan for Reach 5A Non-Residential Floodplain Exposure Areas
(Second Revised PDI Work Plan for Non-Residential Floodplain EAs; Anchor QEA 2021c) was
submitted on November 19, 2021, and subsequently approved on December 13, 2021.

GE then conducted the soil sampling described in that work plan. Following receipt of those
analytical results, GE determined that additional pre-design sampling was necessary for a subset
of EAs. An addendum to the PDI work plan for non-residential floodplain EAs (Anchor QEA and
Arcadis 2023a) was submitted on January 19, 2023, and conditionally approved on

February 27, 2023. GE conducted the additional soil sampling pursuant to that addendum in
April 2023. GE has prepared a Pre-Design Investigation Summary Report for Reach 5A
Non-Residential Floodplain Exposure Areas (PDI Summary Report for Non-Residential
Floodplain EAs; Anchor QEA and Arcadis 2023b) that summarizes all data collected at the
Reach 5A non-residential floodplain EAs under the PDI. That PDI summary report is being
submitted concurrently with this Conceptual RD/RA Work Plan.
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e A PDI work plan for sediments and riverbanks in Reach 5A was first submitted on
September 27, 2021. In a letter dated November 24, 2021, EPA conditionally approved
portions of that work plan that contained time-critical, seasonal dependent work. EPA
conditionally approved the remainder of the work plan in a letter dated March 17, 2022,
requiring GE to submit a revision to that plan. A revised PDI work plan for sediments and
riverbanks (Anchor QEA and AECOM 2022) was submitted on May 2, 2022, and conditionally
approved on June 1, 2022. As of July 2023, GE has completed most of the PDI activities
described in that work plan; some activities are either ongoing or have not yet been
completed. GE has prepared a Pre-Design Investigation Summary Report for Reach 5A
Sediment and Riverbanks (PDI Summary Report for Sediment and Riverbanks; Anchor QEA and
AECOM 2023a) to summarize those activities. That PDI summary report is being submitted
concurrently with this Conceptual RD/RA Work Plan.

1.2 Purpose and Scope of the Reach 5A Conceptual RD/RA Work Plan
This Conceptual RD/RA Work Plan presents preliminary design information for the remediation of in-
river sediment, backwater sediment, sediment in certain other waterbodies, riverbank soil, floodplain
soil, and vernal pools within Reach 5A of the ROR. This work plan evaluates data collected during the
Reach 5A PDI (and relevant historical data) and presents preliminary remediation areas for each of
those media in accordance with the Performance Standards and other requirements specified in the
Revised Final Permit. Details of these evaluations are presented in the remainder of this work plan.

This Conceptual RD/RA Work Plan was prepared in accordance with the requirements presented in
the Revised Final Permit and in Section 4.3.3.1 of the Final Revised SOW. Specifically, this work plan,
including its appendices, present the following information:

e Adescription of the characteristics of Reach 5A and a summary of existing data, including the
results of pre-design studies/investigations for Reach 5A;

e An evaluation of the areas and, in some cases, depths subject to remediation in Reach 5A to
meet the applicable PCB-related Performance Standards;

¢ An evaluation of issues that may affect the type and extent of remediation activities;
e Preliminary remediation plans;

e A summary of preliminary remediation quantities for Reach 5A, including estimated
sediment/soil removal volumes and capping areas/backfill volumes;

e Design assumptions and parameters, including preliminary cap design evaluations for
Reach 5A;

e Results of an in-river hydraulic analysis conducted in support of the design for Reach 5A;
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e A preliminary evaluation of where the dredged/excavated materials from Reach 5A will be
disposed (i.e., in the UDF versus in off-site disposal facilities);

¢ An identification of applicable or relevant and appropriate requirements (ARARs) for the
remediation and restoration work in Reach 5A;

e A discussion of sustainability considerations for the Reach 5A remediation;
e A summary of the status of the water withdrawals and uses evaluation for Reach 5A;

e A description of supplemental engineering data collection activities to be conducted in
Reach 5A prior to final design, including a Supplemental Data Collection Work Plan for
Reach 5A (SDC Work Plan, provided in Appendix I);

o A Treatability Study Work Plan for Reach 5A (provided in Appendix H) to describe proposed
treatability testing to support the final design for Reach 5A; and

e A schedule for completion of the remedial design for the Reach 5A remediation.

Section 4.3.3.1 of the Final Revised SOW states that the Conceptual RD/RA Work Plan would also
include a description of preliminary area-specific measures to address the quality of life (QOL)
standards and potential impacts on the public. However, as described in Section 7 of this Conceptual
RD/RA Work Plan, GE is developing a separate QOL Compliance Plan in accordance with the Final
Revised SOW that will describe the proposed QOL standards to be applied during remediation. As
approved by EPA, the QOL Compliance Plan is scheduled for submittal to EPA on December 20, 2023.
Thus, a description of Reach 5A-specific measures to address the QOL standards and potential
impacts on the public has been deferred until after development and EPA review of the QOL
Compliance Plan and will be included in the Final RD/RA Work Plan for Reach 5A.

The conceptual design information presented herein is preliminary and represents an approximate
30% design. As such, the estimated removal and disposal quantities presented herein are likewise
preliminary and may be adjusted after further evaluation during final design. As described in the
following sections of this Conceptual RD/RA Work Plan, supplemental data collection, treatability
testing, additional habitat assessment activities, cultural resources investigations, and additional
design evaluations are necessary and will be conducted as part of the final design process. Once
these activities are complete, GE will submit a Final RD/RA Work Plan that includes a detailed
description of the design and implementation of the proposed remedial activities for Reach 5A along
with updated removal and disposal quantity estimates, where applicable."

' This Conceptual RD/RA Work Plan does not present conceptual design details for the UDF, which were presented in
GE's December 2022 UDF Conceptual Design Plan (Arcadis 2022). The UDF Final Design Plan will be submitted within
60 days after EPA approval of the Final Upland Disposal Facility Pre-Design Investigation Summary Report for Upland

Disposal Facility Area (Arcadis 2023), which was submitted to EPA on August 7, 2023.
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1.3 Description of Reach 5A

As noted in Section 1.1, the ROR consists of that portion of the Housatonic River and its backwaters
and floodplain (excluding Actual/Potential Lawns as defined in the CD) located downstream of the
Confluence. Within Reaches 5 and 6, which constitute the portion of the ROR between the
Confluence and Woods Pond Dam and is also known as the Primary Study Area (PSA), the CD defines
the ROR site boundary as the floodplain area extending laterally to the 1 milligram per kilogram
(mg/kg) PCB isopleth, which corresponds approximately to the 10-year floodplain.

Reach 5A (shown on Figure 1-1) encompasses approximately the first five miles of the ROR,
extending from the Confluence to the Pittsfield Wastewater Treatment Plant (WWTP) discharge
location. The river channel in this reach is free flowing, contains numerous meanders, and has
riverbanks that are subject to erosion in places. As described in GE's July 16, 2020 Final Morphology
and Accessibility Survey Report (AECOM and Anchor QEA 2020), Reach 5A also contains six backwater
areas (shown on Figure 1-2), defined as quiescent areas adjacent and hydraulically connected to the
main channel of the river. River stations were established for Reach 5A during the PDI for sediments
and riverbanks to provide a locational reference to support the PDI, remedial design, and
construction.? The stationing begins with Station 0+00 at the Confluence and extends to the
downstream end of Reach 5A at Station 245+00 (located 24,500 feet from Station 0+00 or
approximately 4.6 miles). River stations were established every approximately 100 feet along the
approximate centerline of the river (as also shown on Figure 1-2).

The floodplain in Reach 5A covers approximately 325 acres and ranges in width from 100 feet at

its narrowest point to approximately 2,500 feet at its widest point (BBL and QEA 2003). EPA's
Human Health Risk Assessment (HHRA; EPA 2005a) divided the ROR floodplain into 90 EAs for the
assessment of direct human contact with floodplain soils. Of those 90 EAs, 38 are located within
Reach 5A, as shown on Figure 1-3. Several properties that comprise six of those EAs (EAs 3, 9, 23, 25,
28, and 30) within the Reach 5A floodplain are subject to the Residential Performance Standards in
the Revised Final Permit.? The remaining 32 EAs within the Reach 5A floodplain are subject to the
non-residential Performance Standards and are referred to herein as "non-residential EAs.”

In addition, in the Housatonic River — Rest of River, Revised Corrective Measures Study Report (RCMS;

2 Each river station is approximately 100 feet apart along the centerline of the main river channel and has been
assigned a number (e.g., Station 49+50). For each river station, the value to the left of the plus symbol in the number
is in hundreds of feet from the first station, and the value to the right of the plus symbol is in feet. In Reach 5A, the
first (i.e,, farthest upstream) station is identified as 0+00, and the next station is identified as 1+00, which is 100 feet
downstream along the channel centerline. As a further example, Station 49+50 is located approximately 4,950 feet
downstream of Station 0+00 along the river centerline.

3 Those properties are Tax Parcels 16-1-42 (EA 3); J6-2-3 (EA 9), J3-1-11, -12, -13, and -14 (EA 23); J3-2-2, -3, -4, -5,
and -6 (EA 25); K3-1-2 (EA 28); and K2-1-10 (EA 30). The need for remediation at these properties is governed by the
Residential Performance Standards in Table 3 of the Revised Final Permit rather than the non-residential
Performance Standards in Tables 1 and 2.
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Arcadis et al. 2010), GE identified "heavily used subareas” within EAs that were identified as
“frequently used” in the Housatonic River — Rest of River, Corrective Measures Study Proposal
(Arcadis BBL and QEA 2007). These heavily used subareas are referred to as “Frequently Used
Subareas” in the Revised Final Permit and in this Conceptual RD/RA Work Plan. The Frequently Used
Subareas in Reach 5A include portions of EAs 4, 12, 26, and 61.

Reach 5A also contains numerous vernal pools. GE completed an identification and evaluation of
vernal pools in the Reach 5A floodplain in 2018 and 2019, with some follow-up surveys into 2020.
Those investigations were conducted to identify pools that met both the biological and physical
criteria for certification of vernal pools based on criteria established by the Massachusetts Natural
Heritage and Endangered Species Program (MNHESP). Findings were presented in GE's Final Report
on Potential Veernal Pool Investigations (AECOM 2020). After receipt of comments from MNHESP,
GE finalized its determination of areas meeting the applicable vernal pool criteria in a February 4,
2021, letter to EPA, resulting in 59 identified vernal pools in the Reach 5A floodplain (GE 2021).

EPA approved that determination on March 9, 2021. The 59 confirmed vernal pools in Reach 5A are
shown on Figure 1-4.

1.4 Work Plan Organization

The remainder of this Conceptual RD/RA Work Plan is organized into the following sections:

e Section 2 presents a summary of the Performance Standards and other requirements
applicable to the Reach 5A Remedial Action.

e Section 3 summarizes existing conditions and data applicable to the remediation of Reach 5A
based on applicable historical data and pre-design studies/investigations.

e Section 4 presents a summary of the evaluations conducted to determine the preliminary
sediment, riverbank, and floodplain remedial areas required to achieve the Performance
Standards summarized in Section 2.

e Section 5 presents conceptual design details for the main elements of the Reach 5A design.

e Section 6 presents a discussion of ARARs associated with remedial action for Reach 5A at the

conceptual design phase.

e Section 7 discusses the QOL Compliance Plan that will be prepared to describe the proposed
QOL standards to be applied during remediation and other factors involving the community.

4 EPA subsequently directed GE to investigate one additional certified vernal pool located east of 5A-VP-24A and
outside of but near the floodplain boundary (identified as 5A-VP-24B). That pool is also shown on Figure 1-4.
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e Section 8 describes presents a preliminary vulnerability assessment for Reach 5A and
describes the methodology for how greenhouse gas (GHG) emissions will be evaluated as part
of final design.

e Section 9 presents a summary of water withdrawal and uses outreach activities performed to
date for Reach 5A and a preliminary evaluation of potential impacts to identified water users.

e Section 10 summarizes the proposed supplemental data collection activities and treatability
testing to be conducted prior to final design (with details presented in attached work plans).

e Section 11 presents a schedule for the remaining design activities for Reach 5A.

e Section 12 lists the references cited in this Conceptual RD/RA Work Plan.

The discussions in Sections 2 through 11 are supported by various tables, figures, and appendices
included in this Conceptual RD/RA Work Plan.
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2 Reach 5A Performance Standards and Corrective Measures

This section summarizes the Performance Standards and Corrective Measures in the Revised Final
Permit that are applicable to the design and construction of remedial activities in Reach 5A.

2.1 General Performance Standards

Section 11.B.1 of the Revised Final Permit established general Performance Standards that are
applicable to the entire ROR remedy (including Reach 5A). The Downstream Transport Performance
Standard (Section 2.1.1) and the Biota Performance Standard (Section 2.1.2) include standards that
will not be evaluated until several years after the Reach 5A remedial construction (and remediation in
other RUs) is complete.

2.1.1  Downstream Transport Performance Standard

Section 11.B.1.a of the Revised Final Permit lists the first of three general performance standards—
Downstream Transport of PCBs. That standard specifies the future allowable PCB load passing
Woods Pond Dam and Rising Pond Dam, as summarized in Table 2-1.

Table 2-1
Downstream Transport Performance Standard
Woods Pond Rising Pond
Average Daily Flow at Woods Average Annual Average Daily Flow at Great Average Annual
Pond Dam Gage (cfs)’ PCB Load (kg/year) | Barrington USGS Gage (cfs)! | PCB Load (kg/year)
<325 2.2 <485 1.9
>325 <395 2.8 >485 <600 24
>395 <1,450 33 >600 <2,670 4.0
>1,450 NA >2,670 NA

Note:
1. The calculated arithmetic average of the average daily flows on days when samples are collected will determine the flow bin for a
given year.

An exceedance of this standard would occur if the annual average PCB load exceeds the standard for
the corresponding river flow bin at either location in three or more years within any five-year period
following completion of the ROR remediation activities. Details regarding measurement of compliance
with the Downstream Transport Performance Standards are provided in Sections 11.B.1.a.(2)(a) through (g)
of the Revised Final Permit.
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2.1.2 Biota Performance Standards

Section 11.B.1.b of the Revised Final Permit specifies both short-term and long-term biota standards
as follows:

e The Short-Term Biota Performance Standard is an average total PCB concentration of
1.5 mg/kg wet weight, skin off, in fish fillets in each reach of the river and backwaters.> This
standard is to be achieved within 15 years of completion of construction-related activities for
that reach (or if the reach is subject to monitored natural recovery upon completion of the
closest upstream reach subject to active remediation). An exceedance of this standard would
occur in the event that the standard is exceeded in any two consecutive monitoring periods
after the 15-year period.

e The Long-Term Biota Monitoring Performance Standard is to continue to monitor (even after
the Short-Term Biota Performance Standard has been attained) the expected reduction in
biota PCB concentrations and the progress toward achieving average total PCB
concentrations of 0.064 mg/kg wet weight, skin off, in fish fillets in each reach of the river and
associated backwaters in Massachusetts;® 0.00018 mg/kg wet weight, skin off, in fish fillets in
each reach of the river in Connecticut;” and 0.075 mg/kg in duck breast tissue in all areas
along the river.®

2.1.3  Restoration of Areas Disturbed by Remediation Activities

As provided in Section 11.B.1.c.(1) of the Revised Final Permit, the Performance Standards for
restoration of disturbed areas require GE to do the following: (1) implement a comprehensive
program of restoration measures to address the impacts of the remediation on affected ecological
resources, species, and habitats, including, but not limited to, riverbanks, riverbed, floodplain,
wetland habitat, and the occurrence of threatened, endangered, or other state-listed species and
their habitats; and (2) return areas disturbed by remediation activities to pre-remediation conditions
(e.g., the functions, values, characteristics, vegetation, habitat, species use, and other attributes) to
the extent feasible and consistent with the remediation requirements.

> This standard was based on the estimate, in EPA’s probabilistic risk assessment of fish consumption by humans, of
the PCB concentration corresponding to a non-cancer HI of 1 for the Central Tendency Exposure of adults to PCBs in
fish fillets.

6 This criterion was based on the estimate, in EPA's probabilistic risk assessment of fish consumption by humans, of
the PCB concentration associated with an excess cancer risk of 1x107 for the RME of both young children and adults
to PCBs in fish fillets.

7 This criterion was developed by the State of Connecticut.

8 This criterion was based on the estimate, in EPA's probabilistic risk assessment of waterfowl consumption by
humans, of the PCB concentration associated with an excess cancer risk of 1x10- for the RME exposure of both
young children and adults to PCBs in duck breast consumed.
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2.2 Sediment

2.2.1 River Sediment

Section 11.B.2.a of the Revised Final Permit provides that riverbed sediment throughout Reach 5A will
be removed and that an engineered cap (Section 2.2.4) will be placed over the entire riverbed such
that the final grade is generally consistent with the original grade or with modifications, as approved
by EPA, considering the principles of Natural Channel Design. Removal and capping activities must
generally use engineering methods employed from within the river channel or other methods
approved by EPA.

2.2.2 Backwaters

The Performance Standards for backwaters are specified in Section 11.B.2.d of the Revised Final
Permit. These Performance Standards have separate requirements for portions of backwaters located
within and outside of Core Area 1 Priority Habitat® and for surface (top one foot) and subsurface
sediments, as follows:

e Portions of Backwaters Located Outside Core Area 1 Habitat: For surface sediments in areas
located outside Core Area 1 habitat, sufficient sediment will be removed, including any
sediment in areas with total PCB concentrations greater than or equal to 50 mg/kg, and
replaced with a contiguous engineered cap to achieve a spatially weighted average
concentration of 1 mg/kg total PCBs in each averaging area. When calculating
post-remediation spatially weighted average concentrations, a PCB concentration equal to
1% of the existing average surficial PCB concentration within a given backwater area will be
used as the PCB concentration in capped areas.

For subsurface sediments, additional sediment will be removed as needed to achieve a
spatially weighted average concentration of 1 mg/kg total PCBs in each averaging area and
depth interval in areas outside the footprint of the engineered cap necessary to meet the
requirements for surface sediments described previously. As with surface sediments, when
calculating post-remediation spatially weighted average concentrations, a PCB concentration
equal to 1% of the existing average surficial PCB concentration within a given backwater area
will be used as the PCB concentration in capped areas.

In lieu of engineered capping for the surface and subsurface sediment remediation described
previously, the Revised Final Permit allows for the placement of backfill in areas where sediment
was removed; however, the backfill cannot be factored into the spatial weighting calculations.

9 As defined in the Revised Final Permit, Core Area 1 habitat consists of areas identified by the Massachusetts Division
of Fisheries and Wildlife as areas with “the highest quality habitat for species that are most likely to be adversely
impacted by PCB remediation activities,” most of which species are plants because they are not mobile (Attachment B
to Revised Final Permit).

Conceptual RD/RA Work Plan for Reach 5A 10 September 2023



e Portions of Backwaters Located Within Core Area 1 Habitat: For areas within Core Area 1
habitat where discrete total PCB concentrations in surface sediment are greater than or equal
to 50 mg/kg, GE will remove those sediments and then place an engineered cap to original
grade. In areas where surface sediment total PCB concentrations are between 1 and 50 mg/kg,
an amendment (e.g., activated carbon [AC] or other comparable amendments) will be placed
to reduce bioavailability.

Delineation of remediation areas needed to achieve the concentration criteria for backwaters is to be
determined based on Thiessen polygons developed using data collected during pre-design
sampling.

2.2.3 Other Waterbodies

In addition to the sediment-containing areas discussed above, there are certain other hydrographic
features within Reach 5A that do not constitute backwaters and are not addressed in the Revised
Final Permit and that EPA has directed GE to evaluate. There are five such areas in Reach 5A,
including the outlet from Morewood Lake (known as Wampenum Brook), two streams flowing from
east to west into the Housatonic River on and just south of the Massachusetts Audubon parcel

(i.e., portions of Sackett Brook and Sykes Brook), West Pond, and the intermittently flowing side
channel located east of the Confluence (referred to herein as the Intermittent Side Channel). These
areas are shown on Figure 1-2 and were designated as “Other Waterbodies in Reach 5A Containing
Sediment” in GE's revised PDI work plan for sediments and riverbanks (and are hereafter referred to
as "Other Waterbodies"). Given that the Revised Final Permit did not establish specific Performance
Standards or other requirements for these areas, GE has elected to evaluate them against the
Performance Standards for backwaters described in Section 2.2.2 because they are separate from,
but hydraulically connected to, the main river channel.

2.24 Engineered Caps

The Performance Standards for engineered caps are described in Section 11.B.2.i of the Revised Final
Permit, which states that all engineered caps constructed for the ROR will include the following layers
or functions:

e A Mixing Layer to prevent contamination of the overlying chemical isolation layer due to
mixing with underlying contaminated sediment during cap placement, taking into account
geotechnical considerations, placement techniques, and other factors as appropriate;

¢ A Chemical Isolation Layer sufficient to minimize (reduce by 99%) the flux of PCB
concentrations through the isolation layer;

e An Erosion Protection Layer to prevent erosion in accordance with federal and state requirements
and consistent with pertinent EPA or U.S. Army Corps of Engineers (USACE) guidance;
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A Geotechnical Filter Layer, as needed based on the design evaluation, to prevent mixing
between the chemical isolation and erosion protection layers;

A Bioturbation Layer to prevent bioturbation from impacting underlying layers; and

A Habitat Layer to provide functions and values equivalent to the pre-existing surficial
sediment substrate.

Section 11.B.2.i.(2) of the Revised Final Permit provides details related to design and construction

requirements for each of the cap layers described previously. These requirements are summarized as

follows:

Mixing Layer: The composition and thickness of the Mixing Layer will be evaluated and
designed to prevent contamination of the overlying chemical isolation layer due to mixing
with underlying contaminated sediment during cap placement.

Chemical Isolation Layer: Modeling of the Chemical Isolation Layer will be performed using
site-specific data collected during the design process, as appropriate, and in general
accordance with the EPA’s Contaminated Sediment Remediation Guidance for Hazardous
Waste Sites (EPA 2005b) and Guidance for In-Situ Subaqueous Capping of Contaminated
Sediments (Subaqueous Capping Guidance; Palermo et al. 1998). The model will consider the
processes of advection, diffusion, sorption, bioturbation, surface water exchange, and
sediment deposition, and will be used to determine the thickness and composition (i.e., the
amount of AC/total organic carbon [TOC] or equivalent sorptive amendment) required to
reduce the flux of PCB concentrations through the Chemical Isolation Layer by 99%.

Erosion Protection Layer: The design flow event for the Erosion Protection Layer, which is a
flow event up to and including the applicable return interval event (e.g., 100-year or 500-year
flow event), will be calculated using up-to-date flow data, with additional considerations for
the potential impacts of climate change on cap performance and appropriate measures to
mitigate them. Site-specific data and modeling will be used to determine design velocities
and associated bed shear stresses associated with various flow events. Other potential
erosional forces (e.g., bioturbation, wind-generated waves, debris, motorboat wakes, and ice)
will also be considered, as appropriate. The stable particle sizes necessary to resist the erosive
forces in Reach 5A will be computed in accordance with federal and state requirements and
consistent with pertinent EPA and USACE guidance such as EPA’s Contaminated Sediment
Remediation Guidance for Hazardous Waste Sites (EPA 2005b) and Subaqueous Capping
Guidance (Palermo et al. 1998).

Geotechnical Filter Layer: The use of a Geotechnical Filter Layer between the Chemical Isolation
Layer material and Erosion Protection Layer material will be evaluated and may be necessary for
those areas requiring cobble or larger-sized material in the Erosion Protection Layer.
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e Bioturbation Layer: The assemblage of species, bioturbation depth profile, and abundances of
dominant organisms will be evaluated to determine the need for and thickness of a
bioturbation layer.

e Habitat Layer: The Habitat Layer will be designed such that it provides functions and values
equivalent to the pre-existing surficial sediment substrate.

The Revised Final Permit also provides that under some circumstances, a single layer of material may
serve more than one of the functions listed previously. The design of the engineered cap is also
required to consider other factors, such as geotechnical stability and the need for over-placement
allowances with additional excavation for each layer. Further, installation of the cap cannot result in a
loss of flood storage capacity or an increase in water surface elevations.

The constructed Engineered Cap is required to be inspected, monitored, and maintained to ensure
long-term protectiveness and to ensure that it continues to function as designed.

2.3 Riverbanks

Section I1.B.2.a requires the removal of contaminated soil from erodible riverbanks in Reach 5A based
on the following definitions:

¢ A bankis considered contaminated if it contains discrete total PCB concentrations greater
than or equal to 5 mg/kg in the surficial one foot of soil. Delineation of bank areas exceeding
this criterion is to be determined based on data to be collected during pre-design activities
pursuant to the sampling requirements in Section I1.B.2.a.(2) of the Revised Final Permit.

e A bank is considered erodible if the Bank Erosion Hazard Index (BEHI) and Near Bank Stress
(NBS) rating is classified as "Moderate-High” or greater using the Bank Assessment for
Non-point source Consequences of Sediment (BANCS) model.

Under the Revised Final Permit, riverbank areas in Reach 5A meeting both of the previously
described conditions are subject to removal and restoration. Specifically, excavated riverbanks will be
reconstructed to minimize erosion, considering the principles of Natural Channel Design, and to
result in a channel that is in dynamic equilibrium, balances flow and sediment loads, and reduces
erosive forces.

In addition, Revised Final Permit Section 11.B.2.a.(2)(c) provides that, for Reach 5A banks that do not
require remediation based on the criteria described above, GE will evaluate the PCB data, erosion
potential, adjacent floodplain removal (if any), constructability issues, and likelihood of future
downstream transport at such concentrations should such banks erode and, based on these factors,
will consider supplemental riverbank removal and propose any further action consistent with its
evaluation.
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2.4 Floodplains

2.4.1 Non-Residential Floodplain Exposure Areas

Section 11.B.3.a of the Revised Final Permit describes the Performance Standards associated with
floodplain soils. For each of the floodplain EAs shown on Figures 3, 3A, and 4 in the Revised Final
Permit,'® the top one foot of soil will be excavated (and backfilled to grade) to achieve either the
Primary or Secondary Floodplain Performance Standards applicable to each EA, as listed in Table 1 of
the Revised Final Permit."" In general, this remediation will be designed to meet the Primary
Floodplain Performance Standards, except that in certain Core Area habitats, the remediation will
achieve, at a minimum, the Secondary Floodplain Performance Standards, as discussed further below.

In addition, for each of the Frequently Used Subareas within the EAs, as shown in Figure 5 of the
Revised Final Permit,'? the top three feet of soil will be excavated (and backfilled to grade) to achieve
the relevant Performance Standards for those areas, as listed in Table 2 of the Revised Final Permit.

Excavation in Core Area 1 habitat (other than in Frequently Used Subareas) will be avoided, except in
limited areas where necessary to meet the Secondary Floodplain Performance Standards. Further,
GE will minimize impacts from remediation to the extent practicable in Core Areas 2 and 3 habitat
shown in Attachment B to the Revised Final Permit); however, at a minimum, Secondary Floodplain
Performance Standards will be attained in those areas.

2.4.2 Residential Properties

Section 11.B.3.a.(1)(d) of the Revised Final Permit requires that soil from 22 floodplain residential properties
in Reach 5A (identified in Table 5 of the Revised Final Permit) be removed and replaced as necessary to
meet the Residential Performance Standards set forth in Table 3 of the Revised Final Permit.’

0 These EAs consist of the 90 direct-contact EAs that EPA identified in its HHRA (EPA 2005), with the modification
that, as provided in Section 1.0 of the Settlement Agreement, EA 10 has been expanded as shown in Figure 3A of the
Revised Final Permit.

" Table 1 lists the Primary and Secondary Performance Standards for each EA based on exposure scenarios determined
by EPA. The Primary Performance Standards are floodplain soil PCB concentrations associated with a residual 1x10-
cancer risk or a non-cancer HI of 1 (as calculated by EPA based on assumed direct contact with soil), whichever is lower.
The Secondary Performance Standards are floodplain soil PCB concentrations associated with a residual 1x10* cancer
risk or a non-cancer HI of 1 (as calculated by EPA based on assumed direct contact), whichever is lower.

12 Frequently Used Subareas are portions of the EAs that are more heavily used than other areas. Those subareas were
originally defined in GE's RCMS and are generally shown in Figure 5 of the Revised Final Permit but are subject to
modification, with EPA approval, based on current conditions pertaining to potential use.

13 There are five additional residential parcels that were not included in the Revised Final Permit (and were not
addressed previously as part of the Floodplain Current Residential Properties Downstream of the Confluence -
Actual/Potential Lawns) and where EPA directed GE (or GE agreed) to conduct additional sampling to confirm that
PCB concentrations in soil were below the Residential Performance Standards. Therefore, there were a total of

27 residential properties required to be evaluated in Reach 5A.
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For floodplain soils within residential properties adjacent to Reaches 5 through 8, the Performance
Standards applicable to the PCBs in soil are set forth in Table 3 of the Revised Final Permit. As
provided in Table 3 of the Revised Final Permit, the applicable Residential Performance Standards are
an average PCB concentration of 2 mg/kg in the top foot of soil and in the 1- to X-foot depth
increment (where X equals the depth at which PCBs are detected at 2 mg/kg or greater, up to a
maximum depth of 15 feet), with no discrete PCB concentration in the top foot of soil exceeding

10 mg/kg (the not-to-exceed [NTE] level) for parcels exceeding 0.25 acre in size.

2.4.3 Vernal Pools

Section 11.B.3.b of the Revised Final Permit requires that, in addition to any remediation of vernal
pools necessary to meet the Floodplain Performance Standards discussed in the previous two
subsections, any such pool that contains sediment/soil exceeding a spatially weighted average PCB
concentration of 3.3 mg/kg must be remediated. To implement this requirement, GE is to submit a
plan for, and upon EPA approval, conduct a pilot study on no more than 10 vernal pools (none in
Core Area 1 habitat) using either traditional excavation and restoration techniques or amendments
such as AC.™ Based on the results of the pilot study, after an appropriate monitoring period
determined by EPA, EPA will determine, and GE will implement, the appropriate remediation of the
vernal pools as necessary to meet the Performance Standards specified in Section 11.B.3.b.(1) of the
Revised Final Permit, which require either achievement of a spatially weighted average total PCB
concentration in soil of 3.3 mg/kg in the pool or an equivalent reduction in PCB bioavailability. This
can be achieved through removal and replacement of soil or reduction in the bioavailability of PCBs
in the pool through placement of amendments.

2.5 Inspection Monitoring and Maintenance Before and During
Construction

In accordance with Section 11.B.4 of the Revised Final Permit, GE will implement both a baseline and a
construction monitoring program. The baseline monitoring program will include collection of PCB
data in surface water, sediment, and biota (and other data) prior to the commencement of
construction activities to serve as a baseline for the evaluation of the potential impacts of the
remediation.™

The construction monitoring program will include similar types of data collection and will focus on
monitoring for potential adverse impacts due to construction activities (e.g., resuspension). It will

4 An initial Vernal Pool Pilot Study Work Plan (Anchor QEA and AECOM 2023b) was submitted to EPA on June 8, 2023,
and conditionally approved by EPA on September 12, 2023. As described in that plan, of the 59 vernal pools in Reach 5A
that will require remediation, 10 were selected for the pilot study.

15 GE submitted a Second Revised Baseline Monitoring Plan on January 30, 2023, which was subsequently approved by
EPA on February 16, 2023.
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include the following: (1) measures to assess these impacts (e.g., establishing notification and
action levels for PCBs measured in surface water); (2) a monitoring plan to collect these data; and
(3) establishment of response actions (e.g., slowdown and evaluation of operations, stop work and
modification of operations).

2.6 Disposal of Contaminated Sediment and Soil (Including Upland
Disposal Facility and Off-Site Disposal)

As described in Sections I1.B.5 and 11.B.6 of the Revised Final Permit, the ROR Remedial Action will use
a hybrid disposal approach that includes a combination of disposal at a UDF and off-site disposal.
This section summarizes the criteria and methods for determining whether material excavated during
the ROR Remedial Action may be disposed of in the UDF, as provided in Attachment E to the Revised
Final Permit.'® Those requirements are as follows:

e Sediments: Sediments to be disposed of in the UDF must have a volume-weighted average
PCB concentration of less than or equal to 25 mg/kg within a reach or subreach (in this case,
Reach 5A). If the volume-weighted average PCB concentration of sediments to be removed
from Reach 5A exceeds 25 mg/kg, sediments with the highest PCB concentrations will be
segregated for off-site disposal until the average concentration of the remaining sediments to
be removed decreases to less than 25 mg/kg for subsequent disposal at the UDF. In addition,
any sediment represented by a three-dimensional polygon associated with a single vertical
core that has an average PCB concentration greater than or equal to 100 mg/kg will be
segregated for off-site disposal.

e Floodplain Soils: Floodplain soil to be disposed of in the UDF must have a volume-weighted
average PCB concentration of less than 50 mg/kg for each EA. If the volume-weighted
average PCB concentration in the soil to be removed from a given EA equals or exceeds
50 mg/kg, the soils with the highest PCB concentrations in the EA will be segregated for
off-site disposal until the average concentration of the remainder of the soil to be removed in
the EA decreases to less than 50 mg/kg for subsequent disposal at the UDF.

e Riverbanks Soils: For Reach 5A riverbanks, soil to be disposed of in the UDF must have a
volume-weighted average PCB concentration of less than 50 mg/kg. If the volume-weighted
average PCB concentration of riverbank soils to be removed from Reach 5A equals or exceeds
50 mg/kg, soil with the highest PCB concentrations will be segregated for off-site disposal
until the average concentration of the remaining soil to be removed decreases to less than
50 mg/kg for subsequent disposal at the UDF.

16 The specific design Performance Standards for the UDF are provided in Section 11.B.5.a.(2) of the Revised Final
Permit and summarized in Section 2.1 of GE's December 2022 UDF Conceptual Design Plan (Arcadis 2022); those
requirements are not presented herein.

Conceptual RD/RA Work Plan for Reach 5A 16 September 2023



The UDF will be used only for disposal of sediments and soils that were generated as part of the ROR
Remedial Action and only of those sediments and soils that meet the acceptance criteria summarized
above. The Revised Final Permit also prohibits the disposal of certain types of waste in the UDF—
e.g., free liquids, free product, or wastes that meet the federal criteria for RCRA hazardous waste.

In addition, no material from the ROR Remedial Action may be disposed of at any other location in
Berkshire County (apart from the UDF), and no material from any portion of the GE-Pittsfield/
Housatonic River Site other than the ROR or from other response actions under the CD may be
disposed of at the UDF.

2.7 Water Withdrawals and Uses

In accordance with Section 11.B.8 of the Revised Final Permit, GE will minimize and/or mitigate
impacts during implementation of the Remedial Action to withdrawals and/or uses of water from the
ROR by any entity. GE will achieve this Performance Standard by doing the following: (1) identifying
all industrial, commercial, private, or other withdrawals and/or uses of water from the ROR; (2) identifying
requirements associated with these uses (including water quality and quantity) that may be affected
by implementation of the Remedial Action; and (3) proposing methods to minimize/mitigate impacts
during implementation of the Remedial Action."

7 GE submitted a Revised Water Withdrawal and Uses Plan on April 3, 2023, and it was approved by EPA on May 10, 2023.
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3 Reach 5A Characteristics and Existing Data

3.1 Overview

Numerous pre-design investigations and other studies have been conducted (beginning in
approximately 2018) to provide data that are needed to support remedial design and engineering
evaluations for Reach 5A. These investigations were performed in accordance with EPA-approved PDI
work plans (described in Section 1.1), and EPA representatives provided oversight during those
activities. These activities include, but are not limited to, extensive PCB characterization sampling of
in-river sediments, riverbanks, and floodplain soils (including residential properties and non-residential
EAs and vernal pools), topographic and bathymetric field surveys, riverbank erodibility surveys, a
baseline habitat assessment, surveys of river hydraulic characteristics, initial geotechnical
characterization sampling, groundwater seepage evaluations, surveys of shoreline structures and
utilities, and a cultural resource assessment (CRA). This information, combined with relevant historical
data, has been used to summarize existing data and conditions in Reach 5A provided in this section.

3.2 PCB Data

3.2.1 Sediment

Sediment PCB sampling was conducted in the main river channel, backwaters, and Other
Waterbodies as part of the Reach 5A PDI activities conducted in 2022 and 2023. The sampling in
these areas was designed to support several objectives, including assessment of the extent of
removal and capping or backfill required to achieve the Performance Standards described in Section 2
and assessment of disposal requirements for sediments that will be removed from these areas.

A comprehensive summary of the PDI sediment sampling activities and results is provided in GE's
PDI Summary Report for Sediment and Riverbanks (Anchor QEA and AECOM 2023a), which is being
submitted concurrently with this Conceptual RD/RA Work Plan. The Reach 5A PDI sediment sampling
program is briefly summarized in the following subsections.®

3.2.11 Main Channel Sediment

Sampling in the main channel of Reach 5A included collection of sediment core samples along transects
spaced approximately 250 linear feet apart, with three sediment cores per transect (i.e., cores located on
the east side, center, and west side of the channel). Sediment samples were collected at a total of

284 locations. The targeted depth of sampling was three feet (or to the depth of actual sediment
thickness based on probing if less than three feet). Sediment core recovery was generally in the range of

18 The sampling data discussed in this section do not include historical sediment data because those data were
collected nearly 25 years ago (or more); the PDI sediment data set provides a contemporary and comprehensive
characterization of sediment conditions in Reach 5A. Note also that the sample counts presented in this section do
not include EPA split samples.
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1.5 to 2.0 feet due to the coarse nature of the sediments in this reach. Because of this shorter recovery,
GE modified the sampling approach/methodology to obtain cores with a recovery of at least three feet to
better characterize PCB concentrations in the 2.0- to 3.0-foot depth interval and conducted a second
round of sampling. This resampling was conducted at a subset of the original sediment core locations:

30 cores (i.e,, 10 transects, with three locations per transect) distributed throughout Reach 5A using the
modified sampling approach.™ All cores were processed in six-inch intervals, resulting in a total of

1,191 samples for PCB characterization (including the resampled sediments). Evaluations of existing
sediment PCB conditions in the main channel are provided in Section 4.2.1.

3.21.2  Backwater Sediment

Sampling of the six backwaters in Reach 5A (BW5A-1 through BW5A-6, as shown on Figure 1-2)
included collection of sediments on approximate 50-foot grids. In BW5A-1 (the only Reach 5A
backwater located within Core Area 1 habitat), sediment sampling was limited to a depth of one foot
based on the specific requirements for backwaters located within Core Area 1 habitat under the
Revised Final Permit. In the other five backwater areas (all located outside Core Area 1 habitat),
sediment sampling was performed to a depth of five feet. Each sediment core was segmented into a

0- to 1-foot interval and six-inch intervals between one and five feet (or to the bottom of the core if
recovery depth was less than five feet). A total of 461 sediment samples were collected for PCB
characterization from 127 locations in these six backwaters located within Reach 5A. Evaluations of
existing sediment PCB conditions in backwaters are provided in Section 4.2.2.

3.2.1.3  Other Waterbodies Containing Sediment

Sediment sampling was performed in the five Other Waterbodies described in Section 2.2.3—i.e., the
outlet from Morewood Lake, the Intermittent Side Channel, portions of Sackett Brook and Sykes
Brook, and West Pond. West Pond was sampled on an approximate 50-foot grid to a depth of three
feet. The other four areas were sampled to a depth of two feet at locations spaced approximately
100 feet apart. All cores were processed in six-inch intervals resulting in a total of 268 samples
collected for PCB characterization from 75 locations. Evaluations of existing sediment PCB conditions
in these Other Waterbodies are provided in Section 4.2.3.

3.2.2 Riverbank Soil

Riverbank soil PCB sampling was conducted as part of the Reach 5A PDI activities conducted in 2022
and 2023 to characterize the extent of riverbank soils having PCB concentrations greater than or
equal to 5 mg/kg in the top one foot of soil and to support assessment of disposal requirements for
riverbank soils to be removed. Surficial (0- to 12-inch) riverbank soil samples were collected at the
toe, midpoint, and top-of-bank along transects spaced approximately 25 feet apart. The three

19 These resampled sediments were also used to perform initial testing of sediments for waste characterization,
utilizing the Toxicity Characteristic Leaching Procedure (TCLP), as described further in Section 3.3.
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samples collected at the toe, midpoint, and top-of-bank locations at each transect were composited
into a single sample for PCB analysis. A total of 1,992 composite samples were collected for PCB
characterization. A comprehensive summary of PDI riverbank soil sampling activities and results is
provided in GE's PDI Summary Report for Sediment and Riverbanks. Evaluations of existing riverbank
soil PCB conditions, based on the PDI data, are provided in Section 4.3.

3.2.3 Floodplain Soll

3.2.3.1  Residential Properties

Floodplain soil PCB sampling has been performed historically and during the Reach 5A PDI at (or
near) each of the 27 residential properties located within Reach 5A (described in Section 2.4.2). This
sampling included the following: (1) historical floodplain soil investigations performed by GE
between 1992 and 1998; (2) floodplain soil sampling performed by EPA as part of its Supplemental
Investigation (SI) between 1998 and 2002; (3) floodplain soil PCB sampling conducted by GE during
PDlIs of residential properties included in the separate Removal Action Area for Floodplain Current
Residential Properties Downstream of the Confluence—Actual/Potential Lawns (hereafter referred to
as A/P Lawn Properties); and (4) Reach 5A residential floodplain property PDIs conducted by GE in
2020 and 2021. Sample counts for the various programs are summarized in Table 3-1. A summary of
the most recent sampling conducted as part of the 2020/2021 Reach 5A PDI is provided in GE's PDI
Summary Report for Floodplain Residential Properties (Anchor QEA 2021b). Evaluations of existing
residential floodplain soil PCB conditions are provided in Section 4.4.1.

Table 3-1
Residential Sample Program Summary
Sampling Program Number of Samples in Reach 5A"
Historical GE/EPA 332
A/P Lawn Properties 230
202072021 PDI 351

Note:
1. Counts do not include EPA split samples.

3.2.3.2 Non-Residential Floodplain Exposure Areas
Several floodplain soil PCB investigations have been conducted since the late 1980s to characterize
soil PCB concentrations in the non-residential floodplain EAs. These studies include the following:

e Floodplain soil PCB data collected historically by GE between 1988 and 1998;
e Floodplain soil PCB data collected by EPA during the SI (1998 to 2002);
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e Soil PCB data collected by GE in 2005 to further characterize the extent of PCBs in certain
portions of the floodplain;

e Soil PCB data collected by GE between 2013 and 2015 in the PDI for A/P Lawn Properties;

e Soil PCB samples collected by GE during PDIs conducted on Reach 5A residential properties in
2020/2021 (described above in Section 3.2.3.1) given that many of the residential properties
overlap with non-residential EAs; and

e Soil PCB samples collected by GE during the Reach 5A PDI conducted in 2022 and 2023.

GE performed two rounds of soil sampling in non-residential floodplain EAs during the PDI in 2022
and 2023 to further characterize floodplain soil PCB concentrations and better define and confirm
the location of the 1 mg/kg PCB isopleth. A total of 2,549 samples were analyzed for PCBs from core
locations within the 32 non-residential EAs discussed in Section 1.3.2° Cores were collected at all the
locations to a total depth of one foot below ground surface (bgs) and processed into 0.5-foot
intervals. Additionally, cores were collected from one to three feet bgs at a subset of 89 locations
within the Frequently Used Subareas (Figure 1-3) and processed into one-foot intervals. A
comprehensive summary of the Reach 5A non-residential floodplain soil PDI sampling is provided in GE's
PDI Summary Report for Non-Residential Floodplain EAs. Sample counts within the 32 non-residential
floodplain EAs in Reach 5A for each sampling program are summarized in Table 3-2. Evaluations of
existing floodplain soil PCB conditions in the non-residential floodplain EAs are provided in Section 4.4.2.

Table 3-2

PCB Sample Counts within the 32 Non-Residential Floodplain EAs in Reach 5A

Number of Samples’
Program Lead Entity 0-1 Foot 1-3 Feet?

1998-2002 EPA Supplemental Investigation EPA 1,048 —
1988-1998 and 2005 GE Investigation GE 99 —
2013-2015 PDI Actual/Potential Lawn Properties GE 2 —
2020-2021 PDI Reach 5A Residential Floodplain Properties GE 31 22
2022-2023 PDI Reach 5A Non-Residential Floodplain EAs GE 2,449 100
Total 3,629 122

Notes:

1. Counts represent samples within the 1 mg/kg PCB isopleth and do not include EPA split samples. Duplicate samples were
excluded from the summary.

2. Only includes samples within the Frequently Used Subareas.

20 This sample count represents samples collected within the 1 mg/kg PCB isopleth. Duplicate samples were not
included.
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3.2.3.3 Vernal Pools

As noted in Section 1.3, there are 59 confirmed vernal pools in the floodplain in Reach 5A. As part of
Reach 5A non-residential floodplain PDI sampling conducted in 2022 (described in Section 3.2.3.2),
GE sampled those vernal pools.?' Specifically, GE collected 371 soil cores, yielding a total of

646 samples in either 0- to 0.5-foot or 0.5- to 1-foot depth intervals. These samples are generally
positioned within an approximate 50-foot grid for pools greater than approximately 0.1 acre in size,
except in one large pool (5A-VP-77), where samples were positioned within an approximate 100-foot
grid. For pools less than 0.1 acre, a minimum of three cores were collected and analyzed. The

Reach 5A PDI dataset is supplemented by samples that were collected in vernal pools as part of the
same historical floodplain soil sampling programs described in Section 3.2.3.2. The PCB sample
counts in the Reach 5A vernal pools from these programs are shown in Table 3-3.

Table 3-3
Summary of Total PCB Sample Counts in Reach 5A Vernal Pools
Number of Samples
Program Lead Entity in 0-1 Foot!
1990-1992 Massachusetts Contingency Plan Phase Il Investigation GE 4
1998-2002 EPA Supplemental Investigation EPA 155
2013-2015 PDI (Actual/Potential Lawn Properties) GE 5
2020-2021 PDI (Reach 5A Residential Floodplain Properties) GE 6
2022 PDI (Reach 5A Non-Residential Floodplain EAs) GE 646
Total 816

Note:
1. Vernal pool samples were also included in the sample counts for non-residential floodplain EAs shown in Table 3-2. Sample
counts do not include EPA split samples.

3.3 Waste Characterization

As described in Section 3.2.1.1, a subset of sediment samples collected in 2023 from the main
channel during the Reach 5A PDI were used to perform initial toxicity characteristic leaching
procedure (TCLP) testing for disposal characterization. For this analysis, one composite sample was
generated from sediments collected at 10 transects (distributed throughout Reach 5A) by
homogenizing sediments from three discrete cores collected along each transect. The composite
sample was a full-depth (0- to 3-feet) composite of all three cores along the transect. Those

21 As noted in Section 1.3, EPA also directed GE to investigate one additional certified vernal pool located east of
5A-VP-24A and outside of the floodplain boundary (identified as 5A-VP-24B). As a result, that pool was included in
the PCB sampling of vernal pools in 2022. That sampling showed the concentration of PCBs within that vernal pool to
be well below 1 mg/kg (spatial average concentration of 0.08 mg/kg). Therefore, this vernal pool has not been
evaluated further.
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10 samples were analyzed for TCLP metals, volatile organic compounds, semi-volatile organic
compounds, pesticides, and herbicides. The analytical results of the TCLP sampling are presented in
the PDI Summary Report for Sediment and Riverbanks. Those results indicate that none of the TCLP
parameters were detected above the RCRA hazardous waste toxicity characteristic regulatory levels in
40 Code of Federal Regulations (CFR) 261.24.

3.4 Sediment Characteristics

The river channel in Reach 5A is free flowing, contains numerous meanders, and has riverbanks that
are subject to erosion in places. The width of the river in Reach 5A ranges from approximately 40 to
120 feet, and riverbank heights in Reach 5A generally range from three to seven feet, with some
higher banks of 10 feet or more in several areas, based on observations made in 2022 during the bank
erosion studies discussed in Section 3.7.

Sediment deposit reconnaissance and probing activities conducted historically identified the
following three general types of sediment deposits in Reach 5A: (1) channel deposits (deposits that
typically occur in parts of the riverbed that are permanently inundated during low-to-moderate flow
conditions); (2) aggrading bars (small islands or mounds that are typically composed of
coarse-grained material and usually occur along the convex sides of channel curves); and (3) terrace
deposits (deposits that occur in parts of the riverbed that are usually inundated during high-flow
conditions but are exposed during low-to-moderate flows). More than half (60%) of the sediment
deposits identified historically in Reach 5A were characterized as terrace deposits, 30% were channel
deposits, and 10% were aggrading bars. Surveys of channel features in Reach 5A conducted in 2022
documented the presence of 24 point bars, 17 side bars, and 11 mid-channel bars. While some of the
mid-channel and side bars are indicators of an overwide channel, several of these features are also
created by large log jams (piles of woody debris) and may be transient as the debris is dispersed and
moved downstream during periods of high flow.

Geotechnical data collected historically indicate that the sediment bed in Reach 5A consists
predominantly of coarse-to-fine sands with approximately 10% to 15% silt and clay (BBL and QEA
2003). This is generally consistent with sediment geotechnical data collected in 2022 and 2023 as
part of the Reach 5A PDI (see Table 3-4 below). As presented in the PDI Summary Report for
Sediment and Riverbanks, a total of 69 sediment samples were collected in 2022 and 2023 from the
riverbed (50 samples) and backwater areas (19 samples) in and along Reach 5A for testing of grain
size and moisture content, and subset of those samples were analyzed for dry bulk density and
specific gravity. In addition to in-situ sediment strength testing in backwater areas, laboratory testing
was conducted on selected riverbed and backwater area samples for seepage-induced consolidation
testing. A summary of index testing results is provided in Table 3-4. Main channel sediment samples
in the Reach 5A PDI dataset consisted predominantly of sand (84% on average), with smaller
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fractions of gravel (9%) and fines (7%). In the backwaters, there is a higher proportion of fines
(43% on average), but the majority is primarily sand (54%).

The geotechnical moisture content (i.e., ratio of water contained in the pore spaces of the sample to
the solid mass of particles) was measured for both main channel and backwater sediments. The
average moisture content for main channel sediment samples was 26%. Moisture content is higher in
backwater sediments (87% on average) with a much wider range than main channel sediments.

Table 3-4
Summary of Geotechnical Index Parameter Testing Results (Sediment)
Dry Bulk Density Moisture Grain Size (% by weight)
Geotechnical Analyses (Ib/ft3) Content (%) Gravel ‘ Sand ‘ Total Fines
Number of Samples 7 45 50
Main Channel Minimum 57 13 0.0 1.6 1.1
Sediment Average 87 26 8.7 84 6.5
Maximum 110 49 49 99 98
Number of Samples 1 14 19
Backwater Minimum 35 28 0.0 22 3.0
Sediment Average 35 87 3.0 54 43
Maximum 35 237 23 96 78

Atterberg limit testing was also conducted to evaluate the relationship between moisture content
and behavior type (state) for a given fine-grained soil. Testing was completed on all 69 PDI sediment
samples (50 main channel samples and 19 backwater samples), all of which were found to be
non-plastic.

3.5 River Hydraulic Characteristics

The U.S. Geological Survey (USGS) maintains two flow-monitoring stations along the Housatonic River
that are close to Reach 5A. One gage is located along the East Branch of the Housatonic River in
Coltsville, Massachusetts (Station 01197000 — East Branch Housatonic River at Coltsville,
Massachusetts); this gage is located approximately 5.5 miles upstream of the Confluence and has a
long period of record from 1936 to present. A second gage was installed by USGS in September 2022
(in coordination with EPA and GE) along the Housatonic River in the vicinity of Woods Pond Dam
(Station 01197145 — Housatonic River at Lenoxdale, Massachusetts); the short period of record at this
location precludes use for evaluation of long-term flow statistics. Table 3-5 summarizes monthly
average flow rates at the Coltsville gage, and Figure 3-1 provides cumulative frequency distribution
plots of the record of daily average flow rates for each month.
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Table 3-5
Average Monthly Flow at USGS Coltsville Gage (1936 - 2022)

Month Average Flow (cfs)
January 103
February 100
March 183
April 252
May 133
June 88
July 57
August 51
September 58
October 80
November 99
December 114
Annual Average 110

As described in Section 5.2, a hydrologic evaluation was used to calculate the recurrence intervals of
various flow events. A common goal of this analysis is to specify the 1% annual chance discharge,
commonly referred to as the 100-year event, or base flood. This event has a 1% chance of occurring
in any given year and is the standard regulatory event used by the Federal Emergency Management
Agency (FEMA) for flood mapping. The hydrologic analysis also provides information on smaller and
larger events that may be of interest to stream evaluations and remedial design. Table 3-6
summarizes the results of this hydrologic analysis—specifically, this table provides estimated flow
rates within the main channel of the Housatonic River at Coltsville and at various locations
throughout Reaches 5 and 6 for various recurrence intervals (see Figure 3-2 for locations).

Table 3-6
Estimated Flow Values in the Housatonic River for Specified Recurrence Intervals in Reaches 5
and 6

Flow in Housatonic River (cfs) at Various Flow Input Locations

Return USGS Mill/ Woods

Annual Period | Coltsville| West Branch | Wampenum Sackett/ Roaring | Yokun Pond

% Chance | (Years) Gage Confluence Brook Sykes Brook | Brook Brook | Headwaters

0.20% 500 10,934 20,119 20,665 22,743 25,039 | 26,351 27,554
0.5% 200 8,721 16,047 16,482 18,140 19,971 21,018 21,977
1% 100 7,277 13,390 13,754 15,136 16,664 17,538 18,338
2% 50 6,003 11,046 11,346 12,486 13,747 14,467 15,128

5% 25 4,547 8,366 8,594 9,458 10,413 10,958 11,458
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Flow in Housatonic River (cfs) at Various Flow Input Locations
Return USGS Mill/ Woods
Annual | Period | Coltsville| West Branch | Wampenum Sackett/ Roaring | Yokun Pond
% Chance | (Years) Gage Confluence Brook Sykes Brook | Brook Brook | Headwaters
10% 10 3,591 6,607 6,787 7,469 8,223 8,654 9,049
20% 5 2,734 5,031 5167 5,687 6,261 6,589 6,890
50% 2 1,688 3,106 3,190 3,511 3,866 4,068 4,254
99% 1 575 1,058 1,087 1,196 1,317 1,386 1,449

During the Reach 5A PDI, river-current velocities were measured at three cross-sectional sites within
Reach 5A using an acoustic Doppler current profiler (ADCP), including a location at Holmes Road
Bridge, one adjacent to Joseph Drive, and one near the Pittsfield WWTP. Water surface elevation and
current-velocity profile measurements were collected at each location under three different flow
conditions—low, moderate, and high flow. For the purposes of this survey, low, moderate, and high
flows were defined as less than 100 cubic feet per second (cfs), between 100 and 300 cfs, and greater
than 300 cfs, respectively, as measured at the USGS Coltsville gage. Table 3-7 summarizes the survey
dates corresponding to each of the target flow ranges, and the daily average flow rate observed
during each event at Coltsville and at the USGS gage at Lenoxdale.

Table 3-7
Dates of ADCP Sampling Events and Corresponding Flows at Nearby USGS Gages
Observed Daily Average Flow (cfs)!
Target Flow Range at Survey Survey Coltsville Gage Lenoxdale Gage
Event Coltsville Gage (cfs) Start Date End Date (01197000) (01197145)
Low <100 10/25/2022 10/27/2022 63 232
Moderate 100 to 300 4/11/2023 4/12/2023 169 504
High >300 5/1/2023 5/2/2023 420 759
Note:

1. Values represent averages over survey dates. USGS flow values are provisional.

The ADCP measurements showed a range of current velocities during these events. Under low-flow
conditions, current velocities at all Reach 5A cross-sections (Sites 1 through 3) ranged from
approximately 1.1 to 1.8 feet per second (fps). Under moderate-flow conditions, velocities increased
to approximately 1.9 to 2.7 fps, and velocities under high-flow conditions generally ranged from
approximately 2.8 to 3.1 fps. The upper portion of Reach 5A (Holmes Road Bridge location) tended
to have the highest velocities of the three monitoring locations in Reach 5A.

Figure 3-3 shows estimated water surface elevations throughout Reach 5A for the same low-,
moderate-, and high-flow conditions based on output from the USACE Hydrologic Engineering
Center — River Analysis System (HEC-RAS) model (Section 5.2). Based on the bathymetric surface data
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collected in 2022 and the water surface elevations predicted by the HEC-RAS model, Figures 3-4a
through 3-4i show the estimated water depths in Reach 5A based on a 150-cfs flow rate at the
USGS Coltsville gage.?

3.6 Definition of Riverbanks

A critical element of the remedial design is to define the extent of riverbanks (i.e., toe and top-of-bank) so
that the bank areas can be differentiated from the adjoining river channel sediment and adjacent
floodplain. Once established, the top-of-bank boundary defines the interface between the riverbank
and the floodplain (i.e., the floodplain-riverbank interface), which will be used to define the
horizontal extent of remediation in the floodplain (discussed in Section 4.4). Similarly, the toe (or
bottom) of the bank boundary will define the interface between the riverbank and the sediment

(i.e., the sediment-riverbank interface), which will be used as the horizontal extent of sediment
removal and capping within the river (discussed in Sections 4.2.1 and 5.3, respectively).

For purposes of determining riverbank soil sampling locations for the PDI, the Revised Pre-Design
Investigation Work Plan for Reach 5A Sediment and Riverbanks (Revised Sediment/Bank PDI Work
Plan; Anchor QEA and AECOM 2022) presented a definition of the top-of-bank based on the
Massachusetts Wetlands Protection Act regulations (310 Code of Massachusetts Regulations [CMR]
10.54(2)(c)), which state that “[t]he upper boundary of a Bank is the first observable break in the
slope or the mean annual flood level, whichever is lower.” Generally consistent with that definition,
for the Reach 5A PDI riverbank sampling, the top-of-bank was set as the first observable break in
slope based on comprehensive aerial and mobile Light Detection and Ranging (LiDAR) topographic
survey data collected in 2021 and 2022 (described in the PDI Summary Report for Sediment and
Riverbanks), but no higher than the elevation of the adjacent 1 mg/kg PCB isopleth (which
corresponds approximately to the 10-year floodplain elevation). The conceptual design for Reach 5A
uses the same limits for the top-of-bank boundary that were used to guide the sampling in the
Reach 5A PDI.

For the final remedial design, the elevation of the mean annual flood level (i.e., estimated river flow
rate with a return frequency of one year) will be modeled using the HEC-RAS model (see Section 5.2)
to determine whether predicted water surface elevations are lower than the current top-of-bank
boundary. Adjustments to the top-of-bank boundary will be considered on a case-by-case basis,
depending on how any adjustment would affect the remedial evaluations (Section 4). Any changes to
the top-of-bank boundary would move the line towards the river. After this evaluation (and any
adjustments), additional field surveys will be performed as part of the supplemental data collection
program (Section 10.2) to stake the current top-of-bank line at adjacent riverbank and floodplain

22 A flow rate of 150 cfs was used for these figures because it represents the approximate upper limit of the flow used
to establish the limits for the toe-of-bank boundary for the Reach 5A PDI and the conceptual design, as described in
Section 3.6.
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remediation areas or where river sediment dredge cut slope stability may be a concern. Then, a joint
field review will be conducted by GE and EPA representatives to review and make field adjustments,
if needed, based on location-specific observations.

During the PDI sampling, the toe of the bank was defined based on the water surface elevation
observed during the April 2022 topographic survey, which was conducted during a period when river
flow rates generally ranged between 130 and 150 cfs. This definition was used to guide placement of
the toe-of-bank riverbank soil sampling locations instead of using the definition in the
Massachusetts Wetlands Protection Act regulations (310 CMR 10.54(2)(c)), which state that “[t]he
lower boundary of a Bank is the mean annual low flow level.” Using the mean annual low flow rate
(i.e., approximately 15 cfs at the Coltsville gage) to define the sediment-riverbank interface would
have reduced the river remediation extent by more than 60%, including point, side-channel, and
mid-channel sand bars, as well as portions of the riverbed that are dry under low-flow conditions. For
the same reason, the same toe-of-bank boundary limits used for the Reach 5A PDI have been used
for the conceptual design. For the final remedial design, a field survey and geomorphologic survey
will be conducted as part of the supplemental data collection program (Section 10.2) to determine
whether any adjustments to the toe-of-bank boundary are warranted based on location-specific field
conditions (e.g., point bars within the transitional zone between the river and the banks may be
characteristic of a riverbank in some areas) and provide important habitat functions for a variety of
species. Once the toe-of-bank boundary is staked as part of these surveys, a joint field review will be
held by GE and EPA representatives during low-flow conditions (i.e., flows less than 100 cfs at the
USGS Coltsville gage) to review and make field adjustments, if needed, to the toe-of-bank boundary.

3.7 Riverbank Conditions

A field assessment of BEHI and NBS was performed in 2022 as part of the Reach 5A PDI to evaluate
the erodibility of the riverbanks relative to the Performance Standards summarized in Section 2.3.%
The BEHI is a method that evaluates a stream bank’s susceptibility to erosion from erosional
processes based on the physical characteristics of the bank. This method integrates multiple
variables that relate to combined erosional processes leading to annual erosion rates. Erosion risk is
then established for a variety of BEHI variables that are then totaled to obtain an overall BEHI risk
score (Total Score). The BEHI Total Score is converted to a qualitative rating descriptive of the bank
erosion risk. NBS is the evaluation of potential disproportionate energy distribution of the river flow
in the near-bank region (one-third of channel cross section) associated with the bank being
evaluated. Increases in NBS can accelerate stream bank erosion. Three methods were used to
determine NBS ratings for each study bank segment in Reach 5A based on the Watershed

2 |n addition, a BANCS model will be developed and calibrated for Reach 5A following the methodology outlined in
Watershed Assessment of River Stability and Sediment Supply (Rosgen 2006). Data collection for this model is still in
progress, so it has not been considered in this Conceptual RD/RA Work Plan.
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Assessment of River Stability and Sediment Supply (Rosgen 2006). A summary of the field

investigations, including the resulting BEHI and NBS ratings for each study bank segment, is presented
in GE's PDI Summary Report for Sediment and Riverbanks.

A total of 50,033 linear feet of riverbank in Reach 5A was assessed for BEHI and NBS. The lengths of
riverbank for each combination of BEHI and NBS are summarized in Table 3-8.

Table 3-8

Summary of BEHI and NBS Assessment

BEHI (Length of Bank in Feet)
NBS Low Moderate High Very High | Extreme Not Rated' Total
Low 7,544 20,666 6,657 376 0 96 ?’(3'_]?;2)9
Moderate 477 2,231 1,131 0 175 0 4(8.;))4
High 0 448 949 325 0 0 1('370/20)2
xf;z 323 2,093 1377 0 0 75 3(;;2?
Extreme 1,236 1,761 1,485 408 0 200 (51'8;3
Note:

1. The 2022 riverbank field assessments were conducted throughout Reach 5A except for the portion of the western riverbank
downstream of BW5A-6 (approximately Station 244+00). Additional assessments are ongoing to determine the erodibility rating
for the portion of the western riverbank between Stations 244+00 and 245+00 (i.e., the downstream limit of Reach 5A). Also,
certain riverbanks were not rated because they contained riprap (for which BEHI analysis is not applicable).

The predominant BEHI ratings on the Reach 5A banks were Low or Moderate (jointly covering 73% of
the total length). Nearly 25% of the banks in Reach 5A had a High BEHI rating. Several factors
resulted in banks being assigned a High BEHI rating. These banks typically lacked woody vegetation
and the associated root mass that goes along with that vegetation. These banks also often had sandy
substrate, although steeper banks with more of a silt/clay substrate were also assigned a High BEHI
rating. Banks that received a BEHI rating of Very High or Extreme were characterized by being vertical

and typically sandy. The differentiating factor between these two categories was the presence or

absence of vegetation; a vertical sandy bank was rated Very High if it had some herbaceous

vegetation and Extreme if it lacked significant vegetation).

NBS ratings in Reach 5A range from Low to Extreme. The predominant NBS rating was Low (71% of
the riverbank length). The remaining banks were distributed among ratings of Moderate (8%), High
(3%), Very High (8%), and Extreme (10%). Riverbanks with higher NBS ratings were those occurring
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on the outside of meander bends and reaches where the river thalweg is flowing along the near
bank. Additionally, for several short reaches, ratings of Very High and Extreme were caused by
transverse riffles directing flow towards a bank or by mid-channel bars forcing flow against a bank.

As noted in Section 2.3, the Revised Final Permit specifies that banks are considered erodible if they
have BEHI and NBS ratings of “Moderate-High” or greater. However, in Rosgen (2006), there is no
such rating for BEHI or NBS; ratings are either Moderate or High. The BEHI Total score for the
Moderate category ranges from 20 to 30. For present purposes, GE is considering a BEHI score of 27
to be the lower bound for the Moderate-High range. This is consistent with EPA’s prior (2009)
analysis of the banks, in which the six conventional adjective BEHI ratings were subdivided into

16 adjective ratings, and BEHI scores of 27 to 29 were indicated to be “Moderate-High” (EPA 2009).
This increased subdivision of BEHI ratings was also used by Weston Solutions, Inc. (2014), in its
estimates of bank removal volumes. The NBS range for Moderate can vary depending upon the
method; therefore, GE is conservatively considering all banks with an NBS score of Moderate or
greater to meet the definition of erodible. Based on this definition, a total of 9,471 feet of riverbank
in Reach 5A (19% of the total length of riverbanks) is classified as erodible. Additional information on
the bank erodibility assessment is provided in Section 4.3.

In addition to the assessments of erodibility, an analysis of geotechnical index parameters was
performed on a subset of the Reach 5A riverbank soil samples collected during the Reach 5A PDI in
2022 and 2023, as also discussed in the PDI Summary Report for Sediment and Riverbanks. On
average, riverbank soil samples consisted predominantly of sand (68%) and fines (31%), with a small
fraction of gravel. Moisture content and bulk density in riverbank soil samples averaged
approximately 45% and 53 Ib/ft?, respectively.

3.8 Baseline Restoration Assessment

Section 11.B.1.c.(2)(a) of the Revised Final Permit required GE to conduct a Baseline Restoration
Assessment (BRA) of areas that will be affected by the ROR Remedial Action. On August 25, 2023,
GE submitted a Housatonic River Reach 5A Baseline Restoration Assessment Report (Reach 5A BRA
Report; AECOM 2023a), which provides a description and assessment of the pre-remediation
conditions, functions, and values of river bottom, riverbank, backwater, floodplain, impoundment,
and vernal pool habitats, as well as the identified habitats of federal or state-listed threatened or
endangered species or state-listed species of special concern and any invasive species in the areas
affected by the remediation. This assessment was based on data collection performed during 2022
and 2023 pursuant to GE's Revised Reach 5A Baseline Restoration Assessment Work Plan (AECOM
2022), which was approved by EPA on July 18, 2022. The Reach 5A BRA also incorporated results
from previous investigations that included information on ecological conditions in Reach 5A
(including surveys of vernal pools conducted from 2018 to 2020), as well as updated information
provided by the MNHESP on mapped state-listed rare species habitats.
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Based upon the BRA data collection described previously, Reach 5A is composed of the following
habitat types: 45 acres of riverine habitat®* and 50,000 linear feet of riverbanks associated with the
Housatonic River; three acres of other stream habitat (e.g., Sykes Brook and Sackett Brook); four
acres of backwater habitat; 302 acres of floodplain wetland habitat (including vernal pools); and

55 acres of upland floodplain habitat, of which approximately 31 acres are managed/disturbed
habitat (i.e., agriculture and cultural grasslands). These areas total 409 acres within the 1 mg/kg PCB
isopleth. Reach 5A also contains habitat for 21 state-listed rare species (one of which is also federally
listed), based upon mapping provided by the MNHESP. Brief summaries of each of the main habitat
types and their characteristics and functions are provided in the following subsections.

3.8.1 Riverine Habitat

Reach 5A includes two primary flowing water habitat designations: Medium-Gradient Stream (MGS)
and Low-Gradient Stream (LGS). Total riverine habitat covers approximately 45 acres over a distance
of approximately 4.6 river miles. Approximately 29 of the 45 acres of riverine habitat is MGS; the
remaining 16 acres are LGS. Stream substrate, which is the foundation of riverine habitat, is closely
related to these flow regimes, with the following proportions identified during the Reach 5A field
studies: Sand 42%, Gravel 21%, Silt 20%, Clay 7%, Cobble 7%, and Boulder 2%.2°> Other important
habitat features within the riverine system in Reach 5A include the presence of riffle/pool/run
habitats, point bars, and accumulations of large woody debris. Habitat conditions and functions are
strongly tied to the hydrologic/hydraulic characteristics, which in turn influence the stream
geomorphology and ultimately the habitat characteristics. Submerged aquatic vegetation is sparse in
Reach 5A (covering less than 5% of the riverine area); invasive curly-leaf pondweed is the most
common vascular plant species, and periphyton algae is the most common cover type.

The river channel in Reach 5A provides diverse habitat for aquatic organisms. Due to the range of
substrate types, vegetative cover, and depth features, this area provides a range of functional uses
for many fish and invertebrate species, including several freshwater mussel species. Benthic
macroinvertebrate surveys conducted in 2022 noted a relatively high species richness. The most
abundant fish species in Reach 5A is the white sucker, but other commonly occurring species are
largemouth and rock bass, yellow perch, and various minnow species (Cyprinidae). Also, there are at
least 10 state-listed species that have mapped habitat areas that overlap with the river and have
habitat requirements at some life stages that include the identified riverine habitat conditions. The

24 Note that riverine habitat acreage estimates include both river bottom and portions of the riverbank (which
otherwise is only expressed as a measurement in linear feet).

2> These data reflect field observational estimates of river substrate at 18 locations throughout Reach 5A; these
percentages are not based on laboratory grain-size data collected during the Reach 5A PDI.
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state-listed species include several species of dragonflies, which rely on foraging, shelter, and
emergence habitat provided by the river.

3.8.2 Riverbank Habitat

As noted in Section 3.4, riverbanks in Reach 5A generally range in height from three to seven feet
(average of 6.2 feet among the surveyed stations), with areas of higher vertical banks ranging from
eight to 12 feet.?® Although the overall character of the Reach 5A riverbanks is primarily mature
woodland, specific vegetative composition varies considerably based on factors such as location
across the bank section (e.g., bank toe versus top of bank), hydrology, bank slope, and substrate. In
general, the upper portions of the Reach 5A banks consist predominantly of trees, with interspersed
sections being a shrub-dominated mix of trees, vines, and herbaceous growth. As noted in the
riverine habitat, point bars are transitional areas between the river and the banks and provide
important habitat functions for a variety of species. Large woody debris is also a common and
important habitat feature along the banks.

The field estimates of Reach 5A riverbank substrate indicate a relatively equal percentage of silts and
sands with a range of physical attributes, including sloped and vegetated banks, vertical and exposed
banks, erosional banks with slumping, and erosional but vegetated banks. Vertical and exposed
banks generally lack vegetative cover but provide habitat functions. Undercut banks are prevalent in
Reach 5A, occurring in 97% of the surveyed bank stations. Mature trees overhanging the river, and
dense herbaceous and shrub communities are also prevalent on the banks in Reach 5A and provide
shading to the river and foraging opportunities for wildlife. At least 13 state-listed species have
mapped habitat areas that overlap with the river and have habitat requirements at some life stages
that include the identified riverbank habitat conditions.

3.8.3 Backwater Habitat

As noted in Section 1.3, Reach 5A contains six designated backwaters covering a total area of

4.3 acres. All six backwaters have surface water that is in direct hydraulic connection with the main
channel; however, most of these surface water connections run dry during low-flow periods in the
summer. This characteristic allows fish to move into the backwaters during spring flooding periods;
however, they may be trapped there and subject to draw-down. The six backwaters in Reach 5A
consist generally of deep marsh habitat occurring on saturated, mucky mineral soils that are
seasonally inundated and permanently saturated. The substrate is flooded by waters that are not
subject to significant wave action, with water depths ranging from six inches to six feet. Water levels
fluctuate seasonally, but the substrate is rarely dry, and there is usually some standing water
throughout the year. The emergent vegetation in these deep marshes is quite variable, with a total of

26 This is based on field observational estimates at 34 riverbank stations in Reach 5A where habitat data were
obtained.
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55 plant species (including seven invasive and one non-native plant) observed and documented
within these six backwaters.

The Reach 5A backwaters and associated deep emergent marshes are used by a range of bird,
mammal, amphibian, and reptile species that rely on these areas for foraging, shelter, and breeding.
These backwaters and marshes provide nesting and foraging habitat for a variety of bird species.
There are 11 state-listed plant and animal species that have MNHESP-mapped Species Habitat within
the Reach 5A backwaters that could use those habitats based upon habitat requirements of each
species and the backwater habitat conditions documented to occur there.

3.84 Other Waterbodies Habitats

As discussed in Section 2.3.3, Reach 5A contains five Other Waterbodies that do not constitute
backwaters. Although they were not discussed in detail in the Reach 5A BRA Report, their current
habitats can be generally summarized as follows:

e The outlet from Morewood Lake (known as Wampenum Brook) flows into the Housatonic
River for approximately 500 feet within the Reach 5A limits. This stream is six to eight feet
wide and has a typical average depth of six inches. The substrate within the stream channel is
composed of 80% sand/gravel and 20% silt. The banks range from one to two feet in height
and contain small animal burrows and woody debris.

e Sackett Brook flows east to west through Canoe Meadows and discharges into the Housatonic
River near the southwestern end of Canoe Meadows. Within Canoe Meadows there are
several beaver dams which have impounded the brook in several places. The lower portion of
Sackett Brook is free flowing and approximately eight to 10 feet wide, with water depths
typically in the range of one to two feet. The substrate is predominantly coarse sand and
gravel, with some small point bar development and woody debris accumulations present,
often at bends in the brook. The banks range in height from two to three feet.

e Sykes Brook feeds into Reach 5A on the eastern side of the river at the southern end of Canoe
Meadows. The brook is approximately eight to 10 feet wide with depths typically in the range
of one foot and with coarse sand and gravel substrate.

e The Intermittent Side Channel extends off the main channel just below the Confluence and
runs along the eastern side of the Housatonic River. This is largely a non-vegetated channel
scoured through the floodplain by overbank flooding, with various sediment deposition

zones.

e West Pond is situated in the northern end of Canoe Meadows and is a shallow pond with
outflow to both the west (via a small tributary flowing directly to the Housatonic River just
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downstream of the Holmes Road bridge) and the south (via surface flow that drains to Sackett
Brook). Beaver impoundments have affected flows in both directions.

3.85 Floodplain Wetland and Upland Habitats

Reach 5A includes approximately 365 acres of floodplain habitat, defined by the area between the
top-of-bank (defined in Section 3.6) and the 1 mg/kg PCB isopleth. Most of this area (308 acres)
consists of wetland community types (wet meadow, shallow and deep marshes, shrub swamp, and
several forested wetland types). The forested wetland habitats comprise slightly more than half the
floodplain cover types (160 acres, or 52%), with the subcategory of transitional floodplain forest the
most prevalent of these forested wetland habitats (142 acres, or 39%). Upland community types
account for 31 acres of the floodplain, mostly along the outer perimeter of the 10-year floodplain;
cultural grassland (upland fields that are periodically mowed) are the most prevalent upland cover
(26 acres). The floodplain habitat also includes a small area (8.5 acres) of ponded open water.

The assessment of floodplain wetland and upland functions indicate that numerous ecological
functions are provided by the Reach 5A wetlands, including flood storage, groundwater
recharge/discharge, water quality improvement, and wildlife habitat. A total of 21 state-listed plant
and animal species have mapped habitat areas that encompass the floodplain habitats in Reach 5A
and could be found in those habitats based upon habitat requirements.

3.8.6 Vernal Pool Habitats

As described in Section 1.3, the Reach 5A floodplain contains 59 seasonally wet depressions that
meet the MNHESP criteria for certification as vernal pools. A total of 45 of these vernal pools are
mapped as isolated depressions in the floodplain, with the remaining 14 pools being part of a larger
wetland system. The vernal pools in Reach 5A consist of depressions that are capable of holding
standing water through at least a portion of the amphibian breeding season. These depressions
function as vernal pool breeding habitat for obligate vernal pool species, such as wood frog, spotted
salamander, and fairy shrimp, as well as breeding, foraging, and rehydration/thermoregulation
habitat for other amphibians and reptiles A total of 12 state-listed plant and animal species have
mapped habitat areas that encompass the vernal pools in Reach 5A and may be found in those
vernal pool habitats based upon habitat requirements.

3.8.7 Rare Species Habitats

Based upon information provided by MNHESP in October 2022, a total of 21 state-listed plant and
animal species have mapped habitat areas that encompass the various habitats in Reach 5A; one of
these species (the northern long-eared bat) is also federally listed. There is also one candidate
species for federal listing (the monarch butterfly). Included in the list of state-listed species are

10 plants, seven invertebrates, two birds, one reptile, and one mammal. In addition to the species
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habitat mapping of these 21 species, MNHESP has also identified several Core Area habitats within
Reach 5A intended to indicate the "habitats and species that might be particularly sensitive to
impacts from PCB remediation activities” (MDFW 2012).

3.9 Cultural Resources Assessment

On March 10, 2023, GE submitted a Revised Supplemental Phase IA Cultural Resources Assessment
Report (Revised Phase IA CRA Report; AECOM 2023b) for the overall ROR area; that report was
approved by EPA on March 27, 2023.2” The Revised Phase IA CRA Report described the process and
activities that GE conducted to identify potentially affected areas that contain known cultural
resources or have a high potential to contain such resources. That report also described upland areas
with known or suspected historic structures that might be indirectly affected by project activities.

The floodplain in Reach 5A has many areas of high potential for containing pre-contact
archaeological sites.?® There are extensive well-drained floodplain terraces, and the background data
document multiple previously recorded archaeological sites, such as Native American campsites,
villages, and cemeteries in the area. The areas around the Confluence and the mouth of Sackett Brook
have some of the highest densities of previously recorded pre-contact sites in the region.

Areas of post-contact archaeological site sensitivity in Reach 5A are more limited due to the setting
on the margins of the main area of post-contact settlement in Pittsfield, Massachusetts. Exceptions
to this include an area around the Holmes Road bridge crossing, which is an old road that has been
in this general alignment since the late 18th century. Preliminary field reconnaissance of the river
channel within Reach 5A noted several old bridge abutments, as well as multiple locations where
rock mounds and alignments can be seen within the channel. These could be post-contact features
or possibly remnants of Native American fish weirs.

The Phase | CRA noted that there is an area of historic structures concentration located along
Holmes Road west of the floodplain and south of where Holmes Road crosses the river in Reach 5A.
The estate of Oliver Wendell Holmes is located on a hill overlooking the floodplain, and the campus
of Miss Hall's School is located across the road from the Holmes property. Both properties are
included in the Massachusetts Historical Commission (MHC) inventory, as are three other nearby
residential properties, but none of the five has yet been evaluated for National Register of Historic
Places (NRHP) eligibility. In addition, author Herman Melville's home, Arrowhead, is located a short
distance south at 780 Holmes Road, situated on a hillside that overlooks the Housatonic River

27 A public release version of this report was submitted on March 14, 2023. The term “Phase IA CRA" is appropriate
under the federal program governing the Revised Final Permit activities, but it is not recognized terminology by the
Commonwealth of Massachusetts. Using the terminology of the MHC, the Phase IA CRA Report was comparable to a
reconnaissance survey report under 950 CMR 70.04 and 70.14.

28 "Pre-contact” refers to Native American occupations prior to contact with European explorers and settlers.
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floodplain from the west. This property has been designated as a National Historic Landmark and is
operated as a museum by the Berkshire County Historic Society.

The Revised Phase IA CRA Report stated that the next step in the process will be to conduct a

Phase IB Cultural Resources Survey (CRS) of portions of Reach 5A that will be affected by
remediation activities or support activities such as access roads and staging areas (a Phase IB study is
equivalent to an intensive archaeological survey as defined by MHC guidelines). The additional
investigations will be conducted to evaluate whether the remediation and support activities for
Reach 5A will impact any potentially significant cultural resources. Details on research methods and
proposed areas of investigation are described in a Phase IB Cultural Resources Survey Work Plan for
Reach 5A (Phase IB CRS Work Plan; AECOM 2023c), which is being submitted concurrently with this
Conceptual RD/RA Work Plan and is discussed in Section 5.13.

3.10 Riparian Property Ownership

Figures 3-5a through 3-5e provides an overview of property ownership along Reach 5A. In this reach,
property ownership can be summarized in six general categories—specifically, properties owned by
the Massachusetts Audubon, the City of Pittsfield, the Commonwealth of Massachusetts, GE, private
residential owners, and private non-residential owners. The identification of property ownership
along the river shoreline and adjacent floodplain is needed to understand who will be potentially
impacted by remediation activities. This is also an important consideration during design when
selecting locations for temporary staging/support areas and access roads.

3.11 Infrastructure and Obstructions

The presence of utilities, structures, or other infrastructure/obstructions will need to be considered
during remedial design and construction. Overhanging trees, shoreline vegetation, and debris within
the river will also need to be addressed to allow the remediation work to be completed.

3.11.1 Utilities and Structures

Utility clearance efforts (using Massachusetts Dig Safe Inc. or 811) conducted prior to PDI sampling
activities in Reach 5A and field reconnaissance conducted during the PDI identified the presence of
several structures and utilities along the Reach 5A river channel. The PDI Summary Report for
Sediment and Riverbanks provides details regarding the locations, types, and dimensions of these
features. In summary, the utilities and structures identified along the Reach 5A river channel include
the following:

e Bridges, including the Pomeroy Avenue Bridge and the Holmes Road Bridge;

e Subsurface utility crossings below the river, including a natural gas pipeline and two sewer

crossings;
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e Overhead utility crossings, including overhead power lines and overhead sewer and natural
gas piping within the substructures of the bridge crossings;

e Storm water outfalls, including associated headwalls and in-river riprap scour protection;
e Adischarge channel for the City of Pittsfield publicly owned treatment works; and

e Concrete and stone remnants associated with a former bridge crossing.

No residential structures (e.g., housing, garages, retaining walls, or sheds) were observed
immediately on or adjacent to the riverbank.

In addition to the structures observed along the river, several utilities and other possible obstructions
were noted within the floodplain. These features were identified but not specifically surveyed during
the PDI because remedial footprints and associated support areas had not been identified at that
time. Additional field survey and outreach efforts for these features will be conducted as part of the
supplemental data collection program described in Section 10.2.

3.11.2 Shoreline Vegetation and In-River Debris

Certain segments of the river channel contain a considerable amount of woody debris, such as
downed trees and driftwood, rocks, and, to a lesser extent, consumer debris (i.e., trash). It is expected
that buried debris (i.e., buried logs and large rocks) may also be present within the river. In addition,
shoreline trees or other vegetation extend over the river at numerous locations. The debris and
overhanging trees/vegetation can limit access, and submerged or buried debris can have an adverse
impact on production rates, cause project standby periods, or affect the ability to achieve sediment

removal to required elevations.

3.12 Seasonal Considerations

Seasonal factors such as rainfall, snow, river flows, and air temperatures could affect project
implementation by restricting the seasonal work schedule, reducing production rates, or
necessitating temporary operational shutdown. These factors will need to be considered during
remedial construction planning to protect worker safety, construction equipment, and completed
work, and when developing production rate estimates and project schedules. Due to variable
weather and river flow conditions, the actual in-river construction period may vary from year to year.

For example, as described in Section 3.5, river flows are variable from month to month and over
shorter durations because they are highly dependent on precipitation and snow melt events. As such,
river flows are typically higher in the spring (i.e., March through May) and lowest during summer and
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early fall (i.e., June through October),? although runoff from large storms in the summer or fall can
cause river flows and stage heights to increase rapidly (Table 3-5 and Figure 3-1).

Local historical meteorological data are available from the National Weather Service for the Pittsfield
Municipal Airport.®° Table 3-9 summarizes monthly air temperature and precipitation data over the
last 30 years.

Table 3-9
Mean Monthly Air Temperatures and Precipitation at Pittsfield Municipal Airport (1991-2020)
Average
Monthly Average Number
Precipitation | Mean Minimum Mean Average Mean Maximum of Freezing-
Month (inches) Temperature (°F) | Temperature (°F) | Temperature (°F) Degree Days'
January 2.67 13.9 22.0 30.1 25
February 2.52 15.0 24.1 33.1 22
March 3.08 23.1 324 417 15
April 3.38 338 44.5 55.2 2
May 3.79 444 55.7 67.0 0
June 458 53.1 63.9 74.6 0
July 4.18 58.0 68.7 79.3 0
August 3.82 56.5 67.1 776 0
September 4.50 48.9 59.7 70.4 0
October 4.56 385 484 58.3 1
November 3.52 29.2 37.9 46.6 7
December 3.63 20.9 28.2 355 21

Note:
1. Freezing-degree days refers to days when the mean average temperature was 32°F or below.

29 Although the average monthly precipitation rates (Table 3-9) are higher between June and October than between
March and May, average river flows are typically higher between March and May (Table 3-5) due to snow melt and
because tree transpiration is limited before full leaf growth.

30 These data are available at: https://www.weather.gov/wrh/Climate?wfo=aly.
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4 Preliminary PCB Evaluations

41 Overview

This section presents a summary of the evaluations performed to delineate the preliminary sediment,
riverbank, and floodplain remediation areas needed to achieve the Performance Standards
summarized in Section 2. For each medium, this section summarizes existing conditions, a
preliminary remediation plan including remedial footprint and volume, and an evaluation of the
segregation of material for on-site versus off-site disposal. The final horizontal and vertical extents of
remediation will be determined during the final design process and will be presented in the Final
RD/RA Work Plan for Reach 5A.

4.2 Sediment Evaluations

4.2.1 Main Channel Sediment

4.2.1.1 Data Evaluation (Existing Conditions)

As summarized in Section 3.2.1.1, extensive sediment sampling was conducted in the Reach 5A main
channel during the PDI (1,191 samples from 284 locations). These data were collected to support the
cap design process to achieve the applicable cap Performance Standards described in Section 2 and
to evaluate on-site versus off-site disposal requirements for sediments to be removed from the river.
Figure 4-1 shows cumulative frequency distributions of total PCB concentrations (top panel) and
summary statistics of PCB concentrations (average, median, and statistical range based on two
standard errors; bottom panel) by depth for each six-inch depth interval down to a total depth of
three feet. This figure illustrates that PCB concentrations throughout Reach 5A in all sampled depth
intervals are highly variable, ranging from non-detect to over 1,000 mg/kg overall and from
non-detect to over 100 mg/kg in each sampled depth interval. Overall, PCB concentrations in the top
three feet of sediment in the main channel average approximately 8.7 mg/kg. On average, the highest
PCB concentrations are observed in the 1- to 1.5-foot and 1.5- to 2-foot intervals (approximately

11 and 14 mg/kg, respectively); however, the higher average concentrations for these intervals are
influenced by a limited number of samples greater than 500 mg/kg. The large degree of variability
within each interval means that the distributions of PCB concentrations are very similar across each
depth (as evidenced by the overlapping error bars in the bottom panel of the figure). Median PCB
concentrations are highest in the surficial 0- to 0.5-foot and 0.5- to 1-foot intervals (1.7 mg/kg and

1.6 mg/kg, respectively).

Figure 4-2a shows a spatial profile of main channel sediment PCB concentrations for each six-inch
depth interval. This graphic illustrates that sediment PCB concentrations throughout Reach 5A are
heterogeneous at all depths. PCB concentrations in samples that are relatively close together can
range by two to three orders of magnitude, meaning that there are no apparent “hot spots.”
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Figure 4-2b compares the spatial profile of sediment PCB concentrations for cores collected from the
east, center, and west sides of the channel. Similar to Figure 4-2a, this graphic illustrates that
sediment PCB concentrations throughout Reach 5A are laterally heterogeneous.

4212 Proposed Remediation Plan

As described in Section 2.2.1, the Performance Standard for the Reach 5A main channel is the
removal of riverbed sediment and placement of an engineered cap over the entire riverbed. The
extent of the area subject to removal/capping is dependent on mapping of the extent of sediment
defined by the sediment-riverbank interface. As described in Section 3.6, for the conceptual design,
this interface is being defined based on the water surface elevation observed during the April 2022
topographic survey, which was conducted during a period when river flow generally ranged between
130 and 150 cfs. This results in an assumed area of approximately 41 acres in the main channel
subject to removal and capping.

The volume of sediments to be removed from the main channel is primarily dependent on the
thickness of the engineered cap, which will be variable throughout Reach 5A. As described in

Section 5.3, three different cap types are anticipated to be placed over the main channel sediment.!
The conceptual design thicknesses for the different cap types vary as summarized in Section 5.3 and
described more fully in Appendix A. Based on that design, the corresponding “neat” volume of
sediment removal is estimated to be approximately 87,600 cubic yards (cy) to meet the minimum cap
thicknesses. As described in Section 5.3.6, some cap over-placement allowance will need to be
included in the final sediment removal design. In addition, the final sediment removal volume will be
dependent on several other factors that will be evaluated during final design, such as uncertainties
related to the design bathymetry surface (e.g., interpolation between single-beam transects),
changes that could occur in the sediment bed before the start of remediation, removal prism design
adjustments to account for slope stability (if necessary), the presence of existing channel features
that may not be reconstructed (e.g., point bars and mid-channel bars), and the fact that the final
channel that may have a different geometry in some areas based on the application of Natural
Channel Design principles.3? These factors influence the overall sediment removal volume and will be
subject to evaluation during final design. Due to these uncertainties at this conceptual stage, it is
currently assumed that the additional sediment removal could be 10% higher than the estimated
“neat” volume. Therefore, for the purpose of this conceptual design, the sediment removal volume is
assumed to be approximately 96,400 cy. This assumed volume is subject to change during final
design.

31 A fourth cap type is anticipated for backwater areas and certain Other Waterbodies, as described in Section 5.3.

32 Natural Channel Design principles are described briefly in Section 5.4.2.
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4213 Disposal Evaluation

As described in Section 2.6, off-site disposal is required for any sediment that is represented by a
three-dimensional polygon associated with a single vertical core that has an average PCB
concentration greater than or equal to 100 mg/kg. This criterion is evaluated as the depth-weighted
average PCB concentration for each location, which is calculated using the depth intervals that
correspond to the targeted depth of removal associated with each core location. In addition, as
described in Section 2.6, the Revised Final Permit states that Reach 5A sediments to be disposed of in
the UDF must have a volume-weighted average PCB concentration of less than or equal to 25 mg/kg.

Thiessen polygons were generated for each sampled location and depth. The sizes and shapes of the
Thiessen polygons vary based on data availability for each sample location and depth interval.
Thiessen polygon extents are generated for each depth interval using only locations where data are
available at that depth. A series of figures was developed to show the Thiessen polygons and
detected PCB concentrations throughout the river for each 0.5-foot depth interval (i.e., 0- to 0.5-foot,
0.5- to 1.0-foot, 1.0- to 1.5-foot, 1.5- to 2.0-foot, 2.0- to 2.5-foot, 2.5- to 3.0-foot). These figures are
presented as Figures B-1 through B-6 in Appendix B. Because fewer cores had less recovery at
deeper depths, the Thiessen polygons at the deeper depth intervals are larger than the Thiessen
polygons for the shallower intervals.

Depth-weighted average PCB concentrations were calculated for each PDI sediment core in the main
channel based on the minimum design cap thickness (Table B-1 in Appendix B) and, for conservative
estimating purposes, additional depth intervals to account for uncertainty (Table B-2 in Appendix B).
Based on these separate calculations, the maximum depth-weighted average PCB concentration for
each core location is summarized in Table B-3 (Appendix B) and shown on Figures 4-3a through 4-3i.
Based on the PDI data and these assumptions, there are four core locations that have depth-
weighted average PCB concentrations that exceed 100 mg/kg (SE-030-61-W, SE-080-85-E,
SE-217-93-E, and SE-230-73-C, shown on Figures 4-3b, 4-3d, and 4-3i). Thus, the sediments removed
from these four locations will be subject to off-site disposal. Those sediments are preliminarily
estimated to amount to a collective volume of 1,650 cy (including an assumed uncertainty factor of
10% of the estimated “neat” volume).3

Based on the volume-weighted average PCB concentration calculations presented in Table B-1 in
Appendix B, the estimated volume-weighted average PCB concentration of the remaining sediments
(which have a preliminary estimated volume of approximately 94,750 cy) is approximately 6 mg/kg,
which satisfies the 25 mg/kg criterion for disposal in the UDF as described in Section 2.6.

33 Additional sampling is being proposed as part of the supplemental data collection program to further delineate the
areas of sediment that would be subject to off-site disposal (see Section 10.2 and Appendix ).
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4.2.2 Backwaters

As summarized in Section 3.2.1.2, extensive sediment PCB sampling was conducted (on a 50-foot
grid) in the six backwaters located in Reach 5A during the PDI (461 samples from 127 locations). One
of those six backwaters (BW5A-1) is located in Core Area 1 habitat; the other five backwaters (BW5A-2
through BW5A-6) are located in areas outside Core Area 1 habitat. This section presents the results
of the PCB evaluations that were performed for each of these six backwater areas. Maps of PCB
concentrations (Thiessen polygons) and targeted remediation areas are shown on Figures 4-4a
through 4-4f.

4.2.2.1 Backwater Located in Core Area 1 Habitat (BW5A-1)

As described in Section 2.2.2, the Performance Standard for backwaters located within Core Area 1
habitat is to remove (and cap) discrete total PCB concentrations greater than or equal to 50 mg/kg in
surficial (0- to 1-foot) sediment and place an amendment in areas where total PCB concentrations
are between 1 and 50 mg/kg in surficial (0-to 1-foot) sediment to reduce bioavailability.

4.2.2.1.1  Data Evaluation (Existing Conditions)

Figure 4-4a shows Thiessen polygons of 0- to 1-foot PCB concentrations in backwater BW5A-1, and
Table C-1 in Appendix C summarizes the PCB concentrations for each Thiessen polygon in that
backwater. There are three discrete polygons in this backwater with total PCB concentrations greater
than or equal to 50 mg/kg. These cover a total of only 0.09 acre. PCB concentrations in the remaining
polygons (totaling 1.7 acres) in this backwater are all between 1 and 50 mg/kg.

4.22.1.2 Proposed Remediation Plan

As shown on Figure 4-4a, sediments will be removed from the upper one foot within the three
Thiessen polygons in backwater BW5A-1 with total PCB concentrations greater than 50 mg/kg
followed by placement of an engineered cap. The estimated volume of sediments greater than or
equal to 50 mg/kg to be removed from BW5A-1 is approximately 150 cy. The design of the
replacement cap in the backwater areas subject to excavation is summarized in Section 5.3 and
described more fully in Appendix A.

An amendment will be placed over the remaining 1.7 acres of this backwater to reduce bioavailability
at sediment sample locations with PCB concentrations between 1 and 50 mg/kg. Details related to
the placement of amendments in BW5A-1 are provided in Section 5.8.
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4222 Backwaters Outside Core Area 1 Habitat (BW5A-2 through BW5A-6)

As described in Section 2.2.2, an evaluation of both the surface (0 to 1 foot) and subsurface®*
sediment is necessary to define extent of remediation in these backwaters. The Performance
Standard for surface sediments in backwaters located outside Core Area 1 habitat is to remove
sufficient sediment, including any sediment in areas with total PCB concentrations greater than or
equal to 50 mg/kg, and replace them with a contiguous engineered cap to achieve a spatially
weighted average concentration of 1 mg/kg total PCBs in each backwater (assuming a replacement
value of 1% of the pre-remediation surface sediment PCB concentration in capped areas of a given
backwater). For subsurface sediments, the Performance Standard is to remove additional sediment as
needed to achieve a spatially weighted average concentration of 1 mg/kg total PCBs in each
backwater in areas outside the footprint of the engineered cap necessary to meet the requirements
for surface sediments described above (assuming a replacement value of 1% of the pre-remediation
surface sediment PCB concentration in capped areas of a given backwater).?®

4.2.22.1 Data Evaluation (Existing Conditions)

Figures 4-4b through 4-4f show Thiessen polygons of PCB concentrations for each depth interval in
backwaters BW5A-2 through BW5A-6, respectively. Using these polygons, spatially weighted average
PCB concentrations were calculated for each backwater for the surface (0- to 1-foot) and subsurface
intervals. These concentrations are shown in Table 4-1. Detailed summaries of the spatially weighted
average PCB concentration calculations for each backwater area are provided in Tables C-3 to C-6 in
Appendix C. The spatially weighted average PCB concentrations in the surface and subsurface
intervals for each of these five backwaters exceed 1 mg/kg under existing conditions and, therefore,
require remediation.

34 The total depth of sampling in these backwaters was five feet; however, the vertical extent of the subsurface for
each backwater area is dependent on the depth of sample recovery listed in Table 4-1.

35 As noted in Section 2.2.2, in lieu of engineered capping for the surface and subsurface sediment remediation
described above, the Revised Final Permit allows for the placement of backfill in areas where sediment was removed,
provided that the backfill cannot be factored into the spatial weighting calculations. GE has elected not to use that
approach, but to use the dredge and cap approach for these backwaters.
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Table 4-1
Existing Spatially Weighted Average Total PCB Concentrations (BW5A-2 through BW5A-6)

Subsurface
Existing Average Surface (0-1 foot) Existing Average Total PCB
Area ID Total PCB Concentration (mg/kg) Evaluation Depth (feet) Concentration (mg/kg)
BW5A-2 11.5 1to 3.5 19.4
BW5A-3 111 1to4 447
BW5A-4 17.2 1to4 14.1
BW5A-5 9.25 1to5 2.87
BW5A-6 10.4 1to5 21.7

Note:
Subsurface PCB values represent the spatially weighted average for all subsurface intervals based on the evaluation depth.

42222 Proposed Remediation Plan

The remediation footprint required to achieve a spatially weighted average PCB concentration in the
surficial 0- to 1-foot of sediment was delineated through a “hill topping” exercise—i.e., “removal” of
Thiessen polygons sequentially from high to low concentration (with the original concentration value
replaced with a concentration equal to 1% of the existing average surface sediment PCB
concentration for the given backwater), until an average PCB concentration of 1 mg/kg in surface
sediments was achieved.

For the subsurface depth interval, the average PCB concentration was calculated by applying a
concentration equal to 1% of the existing average surface sediment PCB concentration to subsurface
polygons located beneath the surface cap. If the subsurface PCB concentration still exceeded

1 mg/kg, then the cap area was increased until a subsurface average PCB concentration of 1 mg/kg
was achieved. Detailed summaries of the post-cap spatially weighted average PCB concentration
calculations are provided in Tables C-2 to C-6 in Appendix C. In these tables, orange-highlighted
cells indicate locations and depth intervals where surficial remediation (i.e., removal of the top foot of
sediment followed by cap placement) is required to achieve the 1 mg/kg spatial average criterion,
and yellow-highlighted cells indicate the locations and depth intervals where remediation is required
to achieve the subsurface criterion. Cells with blue-gray shading indicate locations where no surface
remediation is required.

Figures 4-4b through 4-4f show the limits of the removal and cap area required to achieve the

1 mg/kg spatial average criteria in surface sediment, including any additional cap area required for
subsurface sediments. Table 4-2 summarizes the removal areas and volumes for each backwater area
based on a removal depth of one foot. The estimated volume of sediments to be removed from
these five backwaters is approximately 2,900 cy. The conceptual design of the engineered cap in the
backwater areas is summarized in Section 5.3 and described more fully in Appendix A.
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Table 4-2

Remedial Extents and Preliminary Volume Estimates (BW5A-2 through BW5A-6)

Area (acres) Post-Remediation
Surface Spatially
Remedial % Area to Weighted Average Estimated Removal
Area ID Total Extent Remediate Total PCB (mg/kg) Volume (cy)?
BW5A-2 0.31 0.31 100% 0.12 490
BW5A-3 0.21 0.21 100% 1117 340
BW5A-4 0.07 0.07 100% 0.17 110
BW5A-5 1.57 0.96 61% 0.98 1,570
BW5A-6 0.36 0.25 70% 0.88 390
Total 2.51 1.79 71% — 2,900
Notes:

1. Although the entire footprint of BW5A-3 will be remediated (i.e., surface sediment removal followed by engineered cap
placement), the post-remediation concentration in BW5A-3 is shown as greater than 1 mg/kg because the Revised Final Permit
requires that the post-remediation surface spatially weighted average be calculated by assuming that the PCB concentration in
areas subject to removal/capping be assumed to equal 1% of the existing average surface sediment PCB concentration of the

backwater (which is 152 mg/kg for BW5A-3).

2. The estimated removal volumes presented in this table are based on a one-foot removal in the backwater areas and are rounded.

4223

Disposal Evaluation (All Reach 5A Backwaters)

As described in Section 2.6, off-site disposal is required for sediment that is represented by a

three-dimensional polygon associated with a single vertical core that has an average PCB

concentration greater than or equal to 100 mg/kg. To meet this requirement, the depth-weighted

average PCB concentrations for the PDI backwater sediment cores were calculated based on a total

removal depth of one foot. Three backwater core locations have depth-weighted average PCB

concentrations that exceed 100 mg/kg (two cores in BW5A-3, and one core in BW5A-6%¢). The

Theissen polygons associated with these core locations are shown on Figures 4-4c and 4-4f and

represent an area of 0.1 acre. The sediments removed from these three locations—which are

preliminarily estimated to constitute 170 cy—uwill be subject to off-site disposal.

The Revised Final Permit (Attachment E) also requires that sediments to be disposed of in the UDF have
a volume-weighted average PCB concentration of less than or equal to 25 mg/kg. The volume-weighted
average of the remaining 2,880 cy of sediments to be removed from backwaters is approximately

16 mg/kg, which meets the UDF disposal criterion in the Revised Final Permit. Table C-7 in Appendix C
provides a detailed summary of the estimated disposal volumes and volume-weighted average PCB
calculations for the sediments to be removed from the backwater areas.

36 To be conservative, core SE-BW5A-6-A-B-5-6 was identified as having a potential depth-weighted average PCB
concentration exceeding 100 mg/kg based on the 0-to-1.5-foot average PCB (103 mg/kg).
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4.2.3 Other Waterbodies

As described in Section 2.2.3, although the Revised Final Permit does not address the Other
Waterbodies in Reach 5A, GE has elected to evaluate them against the Performance Standards for
backwaters, given that they are separate from, but hydraulically connected to, the main river channel.
As such, the evaluations for these five areas were performed in the same way as the backwaters
described in Section 4.2.2 (with the exception that the depth of the subsurface interval in these areas
was generally limited to two feet).

Figures 4-5a through 4-5e show Thiessen polygons of PCB concentrations for each depth interval in
these five areas, and Table 4-3 summarizes existing spatially weighted average total PCB
concentrations in each area. Detailed summaries of the spatially weighted average PCB concentration
calculations are provided in Tables C-8 to C-12 in Appendix C. Two of the five areas (outlet from
Morewood Lake and Lower Sackett Brook) have existing spatial average PCB concentrations less than
1 mg/kg and, therefore, require no remediation. The remaining three areas have spatial average PCB

concentrations that exceed 1 mg/kg (i.e., the Intermittent Side Channel, West Pond, and Lower Sykes
Brook).

Table 4-3
Existing Spatially Weighted Average Total PCB Concentrations in Other Waterbodies
Existing Average Surface Subsurface Sediment
Sediment (0-1 foot) Existing Average
Total PCB Concentration Evaluation Total PCB Concentration
Area ID Area Description (mg/kg) Depth (feet) (mg/kg)
E-OWB1 Intermittent Side 56 1to 2 58
Channel
Outlet from
W-OWB1 Morewood Lake 04 Tto2 0.04
OWB-WP West Pond 4.4 1to25 1.8
E-OWB2 Lower Sackett Brook 03 Tto2 0.2
E-OWB3 Lower Sykes Brook 8.6 1to 2 431

Consistent with the approach applied to the backwater areas, the top one foot of sediment will be
removed to accommodate the placement of an engineered cap in the Intermittent Side Channel and
Lower Sykes Brook. The limits of the removal and cap area necessary to achieve a spatial average
PCB concentration of 1 mg/kg in surface sediment in these two areas are shown on Figures 4-5a and
4-5e, respectively. In West Pond, surface and sub-surface removal to a depth of two feet will be
performed, followed by backfill placement to achieve a spatial average PCB concentration of

1 mg/kg. The limits of the removal and backfill extent for West Pond are shown on Figure 4-5c.
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Detailed summaries of the post-cap and post-backfill spatially weighted average PCB concentration
calculations are provided in Tables C-8, C-10, and C-12 in Appendix C. In Tables C-8 and C-12,
orange-highlighted cells indicate locations and depth intervals where surficial remediation

(i.e., removal of the top foot of sediment followed by cap placement) is necessary to achieve the

1 mg/kg spatial average criterion in surface sediments. In Table C-10, green-highlighted cells
indicate locations and depth intervals in West Pond where surface and subsurface removal followed
by backfill placement is necessary to achieve the 1 mg/kg spatial average criterion in surface and
subsurface sediments. In Tables C-8 through C-12, the locations and depth intervals where no
remediation is necessary are shaded blue-gray. Table 4-4 summarizes the removal areas and volumes
for each of the three Other Waterbodies subject to remediation. The total estimated volume of
sediments to be removed from these three areas is approximately 4,150 cy.

As with the backwaters, depth-weighted average PCB concentrations were calculated based on the
total removal depths in each of the Other Waterbodies subject to remediation to evaluate off-site
disposal requirements (i.e., to determine whether any single vertical core has an average PCB
concentration greater than or equal to 100 mg/kg). None of the core locations in the Other
Waterbodies has a depth-weighted average PCB concentration that exceeds 100 mg/kg. In addition,
the volume-weighted average of the sediments to be excavated from the Other Waterbodies is
approximately 6.4 mg/kg, which is less than the 25 mg/kg criterion for sediment disposal in the UDF.
Thus, all sediments to be removed from the Other Waterbodies meet the criteria for disposal in the
UDF. Table C-13 in Appendix C summarizes the estimated disposal volumes and volume-weighted
average PCB calculations for the Other Waterbodies. The design of the replacement cap in the two
Other Waterbodies subject to capping (i.e., the Intermittent Side Channel and Lower Sykes Brook) is
summarized in Section 5.3 and described more fully in Appendix A.

Table 4-4
Remedial Extents and Preliminary Volume Estimates in Other Waterbodies
Area (acres) Post-Remediation
Surface Spatially Estimated
Remedial % Area to Weighted Average Removal
Area ID | Remedial Approach | Total Extent Remediate Total PCB (mg/kg) Volume (cy)'
E-OWB1 Dredge and cap 0.16 0.10 63% 0.96 160
OWB-WP | Dredge and backfill 2.50 1.77 1% 0.98 3,840
E-OWB3 Dredge and cap 0.19 0.09 47% 03 150
Total — 2.85 1.94 68% — 4,150

Note:

1. The estimated removal volumes presented in this table are based on a one-foot removal in the Intermittent Side Channel and
Lower Sykes Brook and up to two feet of removal in West Pond.
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4.3 Riverbank Soil Evaluation

4.3.1 Data Evaluation (Existing Conditions)

As described in Section 3.2.2, extensive sampling of riverbank soils was conducted (1,987 locations)
to characterize the extent of riverbank soils having PCB concentrations greater than or equal to

5 mg/kg in the top one foot of soil and to support assessment of on-site versus off-site disposal
requirements for riverbank soils to be removed. Riverbank PCB concentrations in Reach 5A average
approximately 8 mg/kg and range from non-detect to 236 mg/kg.

The results of the bank erodibility assessment based on the BEHI and NBS ratings designated during
the PDI field investigations were presented in Section 3.7. As discussed there, although the Revised
Final Permit provides that a bank is considered to be erodible if the BEHI and NBS rating is classified
as "Moderate-High" or greater, there is no such rating for BEHI or NBS. As a result, as discussed in
Section 3.7, given that the BEHI Total score for the Moderate category ranges from 20 to 30 and
based on previous EPA analyses (EPA 2009), GE is considering a BEHI score of 27 to be the lower
bound for the Moderate-High range; and it is conservatively considering all banks with an NBS score
of Moderate or greater to meet the definition of erodible. As described in Section 3.7, a total of
9,471 feet of riverbank in Reach 5A are classified as erodible.

Riverbank PCB concentrations and erodibility information (BEHI/NBS scores) for each bank segment
are shown on Figures 4-6a through 4-6i. Using the above definition of erodible, a summary of
lengths of erodible banks binned by PCB concentration is provided in Table 4-5.

Table 4-5
Lengths of Erodible Banks Binned by PCB Concentration
Total PCB L
(mg/kg) Length of Erodible Bank (linear feet) % of Erodible Bank
<1 1,819 19.2%
1-5 2,244 23.7%
Total (<5) 4,063 43%
5-10 2,697 28.5%
10-25 2,117 22.4%
25-50 447 4.7%
50-100 98 1.0%
>100 50 0.5%
Total (25) 5,409 57%
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4.3.2 Proposed Remediation Plan

Based on the evaluation described in the previous section, there are approximately 5,400 linear feet
of riverbank that are considered erodible with PCB concentrations exceeding 5 mg/kg and, therefore,
require remediation (i.e., approximately 11% of the total 50,000 linear feet of riverbanks in Reach 5A).
The bank segments requiring remediation are shown in red on Figures 4-6a through 4-6i.

In addition to the bank areas where remediation is required (described above), the Revised Final Permit
requires that GE evaluate the PCB data, erosion potential, adjacent floodplain removal (if any), and
constructability issues at other banks and, based on these factors, consider supplemental riverbank
removal. GE has conducted that review and selected additional bank segments for supplemental
remediation based on constructability considerations (e.g., small sections of bank that do not require
remediation but are situated between banks where remediation is required) and banks where the
erosion potential is relatively high based on either the BEHI or NBS rating and the adjacent floodplain
PCB concentrations are elevated. Based on that evaluation, GE has selected an additional approximately
6,900 linear feet of banks for supplemental remediation (i.e., approximately 14% of the total 50,000
linear feet of riverbanks in Reach 5A). These supplemental remediation areas are shown in yellow on
Figures 4-6a through 4-6i.

The total length of bank proposed for remediation is approximately 12,300 feet (approximately

25% of the riverbanks in Reach 5A). The removal volume associated with remediation of these banks
is estimated to be between 14,000 and 21,000 cy. This is a preliminary assessment based upon the
existing riverbank topography data and assumed location-specific sloping considerations for higher
and steeper riverbanks. This preliminary volume estimate range was developed to provide an
order-of-magnitude estimate for the riverbank soil removal. It was developed using a two-dimensional
evaluation that assumed post-excavation slopes varying between 3 horizontal to 1 vertical (3H:1V)
and 1H:1V depending on the existing cross-sectional bank height and slope of individual riverbank
segments. As described in Section 5.5, the final post-remediation riverbank slopes will be dependent
on numerous factors. During final design, three-dimensional grading and geotechnical analysis may
be needed to evaluate the bank sections in consideration of localized riverbank conditions and
principles of Natural Channel Design.

4.3.3 Disposal Evaluation

The Revised Final Permit requires that soils with high PCB concentrations be segregated and disposed of
off site so that the remaining soil to be disposed of in the UDF has a volume-weighted average PCB of
less than 50 mg/kg. For the purpose of this conceptual design, due to uncertainties in the volume
estimate per riverbank sample location, a length-weighted average PCB concentration was calculated
for the soils to be removed from riverbanks.3’” The length-weighted average PCB concentration of the

37 The length-weighting is based on the length between riverbank PCB transects.
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soils associated with the 12,300 linear feet of riverbanks subject to remediation (based on 0- to 1-foot
riverbank soil PCB data) is approximately 11 mg/kg. This satisfies the 50 mg/kg average criterion for
disposal in the UDF. Details associated with calculation of the volume-weighted average PCB
concentrations are provided in Appendix D (Table D-1).

As details related to riverbank excavation design are developed during final design (as described in
Section 5.5), further evaluation of the volume-weighted average PCB concentration will be performed
to verify compliance with the disposal requirements for the riverbank soils.

4.4 Floodplain Soil Evaluations

4.4.1 Residential Properties

As described in Section 2.4.2, there are a total of 27 residential floodplain properties that were
evaluated as part of the PDI for Reach 5A floodplain residential properties. These include 22 current
residential properties identified in the Revised Final Permit and five additional residential parcels that
were not included in the list of parcels in the Revised Final Permit and were not addressed previously
as part of the A/P Lawn Properties, but for which EPA directed GE (or GE agreed) to conduct
additional limited sampling to confirm that PCB concentrations in soil are less than the Residential
Performance Standards.

As provided in Table 3 of the Revised Final Permit, the applicable Residential Performance Standards
are an average PCB concentration of 2 mg/kg in the top foot of soil and in the 1- to X-foot depth
increment (where X equals the depth to which PCBs are detected at concentrations of 2 mg/kg or
greater, up to a maximum depth of 15 feet), with no discrete PCB concentration in the top foot of
soil exceeding 10 mg/kg (the NTE level) for parcels exceeding 0.25 acre in size.

4411  Overview of Prior and Updated Evaluations

A preliminary evaluation of these 27 residential parcels was conducted previously and summarized in
GE's PDI Summary Report for Floodplain Residential Properties (Anchor QEA 2021b), approved by
EPA on February 14, 2022. That report concluded that the Residential Performance Standards were
met at 15 of the 27 properties, with no remediation required in those properties. Those preliminary
evaluations also indicated that the Residential Performance Standards are likely not met under
existing conditions at the remaining 12 properties and that soil removal activities to address PCBs
will thus be needed at each of these properties.

Updated evaluations of current conditions and the extent of remediation required to achieve the
Residential Performance Standards on these 12 properties were completed for this Conceptual RD/RA
Work Plan. Details of that assessment are provided in Appendix E, and the results are summarized in
the subsections that follow. This Conceptual RD/RA Work Plan also includes an updated evaluation for
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one additional residential property that was evaluated previously under the A/P Lawn program

(Parcel J6-3-1), where remediation was proposed but deferred by the property owner (see Anchor QEA

2019; EPA 2019a). This results in a total of 13 residential properties requiring remediation.

4.41.2 Data Evaluation (Existing Conditions)

Appendix E provides updated PCB evaluations (Thiessen polygon maps and tables) for the 13

residential properties that require remediation to meet the Residential Performance Standards.

Thiessen polygons were generated based on usable PCB data within each property, including data
collected by GE and EPA prior to 2020, as well as data collected during 2020 and 2021 as part of the
residential floodplain PDI. Table 4-6 summarizes the maximum PCB concentration and the spatially

weighted average PCB concentration in the top one foot of soil on each property. In addition, this table

includes the spatially weighted average PCB concentration calculated for subsurface soils on each

property (where applicable), using the “X" depth value specified in the PDI Summary Report for

Floodplain Residential Properties to represent the subsurface depth to be used during future remedial

design evaluations. As shown in Table 4-6, seven of the 13 properties requiring removal to satisfy the

Residential Performance Standards have a subsurface “X" depth. At the remaining six properties, all

samples below a depth of one foot had non-detected PCBs or PCB concentrations less than 2 mg/kg,

and thus the evaluation was limited to the top foot.

Table 4-6

Existing PCB Concentrations in Residential Properties

Maximum PCB Existing 0-1 feet Existing 1-X feet

Parcel ID “X"” Depth (feet) (0-1 feet; mg/kg) PCB SWAC (mg/kg) PCB SWAC (mg/kg)
16-3-13 6 140 12 16
J3-1-11 None' 31 0.99 —
J3-1-12 None' 26 1.1 —
J3-1-13 None' 17 04 —

J3-2-2 2 94 5.7 2.5

J3-2-3 3 94 2.9 0.56

J3-2-4 3 23 1.3 1.4

J3-2-5 None' 37 1.1 —

J3-2-6 None' 11 0.20 —

J6-2-3 2 40 0.72 1.3

J6-3-1 10 70 1.8 2.5
K2-1-10 4 100 2.1 1.2

K3-1-2 63 2.1 0.94

Note:

1. All samples below a depth of one foot had non-detected PCBs or PCB less than 2 mg/kg, and thus the evaluation was limited to

the top foot.
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4413 Proposed Remediation Plan

Appendix E provides details associated with the evaluation of removal areas and volumes required to
achieve the Residential Performance Standards. Soil removal polygons are shown in Appendix E.
Figure 4-7 shows the remedial extents for residential floodplain properties in Reach 5A. Table 4-7
summarizes the estimated soil removal volume for each residential floodplain property (surface and
subsurface). As shown, remediation of the Reach 5A Floodplain Residential Properties (including the
deferred Parcel J6-3-1) will involve excavation of a total of approximately 4,500 cy of soil. Table 4-8
summarizes the post-remediation PCB concentrations for each such property, including the
maximum surface PCB concentration, the spatially weighted average surface PCB concentration, and
the spatially weighted average PCB concentration calculated for subsurface soils (where applicable)
using the “X" depth value. As shown in that table, the remediation will achieve the Residential
Performance Standards in the Revised Final Permit at each property.

Table 4-7
Residential Property Remediation Areas and Volumes
Parcel ID Removal Depth Interval (feet) Removal Surface Area (acre) | Removal Volume (cy)
0-1 840
16-3-13 0.52
1-6 2,240
J3-1-11 0-1 0.0078 13
J3-1-12 0-1 0.0073 5.9
J3-1-13 0-1 0.010 16
0-1 190
J3-2-2 0.12
1-2 49
J3-2-3 0-1 0.15 240
J3-2-4 0-1 0.041 67
J3-2-5 0-1 0.020 32
J3-2-6 0-1 0.000069 0.12
J6-2-3 0-1 0.033 54
0-1 230
J6-3-1 0.14
1-6 320
K2-1-10 0-1 0.087 140
K3-1-2 0-1 0.039 63
Total 1.2 4,500

Note:

1. The removal associated with this residential parcel was originally 51 cy. This removal was reduced by approximately 45 cy because
it overlaps with remediation that will be performed separately in backwater BW5A-3 as described in Section 4.2.2.2.
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Table 4-8
Post-Remediation PCB Concentrations in Residential Properties

Maximum PCB 0-1 feet PCB SWAC 1-X feet PCB SWAC
Parcel ID “X"” Depth (feet) (0-1 feet; mg/kg) (mg/kg) (mg/kg)
16-3-13 6 9.8 1.2 2
J3-1-11 None' 46 0.77 --
J3-1-12 None' 0.50 0.24 --
J3-1-13 None' 83 0.17 --
J3-2-2 2 8.5 0.32 0.52
J3-2-3 3 93 044 --
J3-2-4 3 0.19 0.12 --
J3-2-5 None' 2.8 0.13 --
J3-2-6 None' 7.1 0.19 --
J6-2-3 2 6.3 0.21 --
J6-3-1 10 9.9 0.82 2
K2-1-10 4 5.7 0.22 --
K3-1-2 2 83 0.73 --

Note:
1. All samples below a depth of one foot had non-detected PCBs or PCB concentrations less than 2 mg/kg, and thus the evaluation
was limited to the top foot.

4.4.2 Non-Residential Exposure Areas

As discussed in Section 1.3, EPA's HHRA divided the ROR floodplain into 90 non-residential EAs for
the assessment of human direct contact with floodplain soils. Of those 90 EAs, 38 are located within
Reach 5A. The properties that comprise six of those EAs (EAs 3, 9, 23, 25, 28, and 30) within the
Reach 5A floodplain are residential properties that are subject to the Residential Performance
Standards; therefore, those properties were addressed as part of the residential property assessment
described in Section 4.4.1. That leaves 32 remaining non-residential EAs, although some of them
include portions of residential properties that are subject to non-residential Performance Standards.
Several of those non-residential EAs contain overlying direct contact subareas, which are typically
characterized by a different and/or more frequent exposure scenario. This section provides an
evaluation of these 32 non-residential EAs. Specifically, this section summarizes existing PCB
conditions for each EA and a summary of proposed removal areas and volumes for each EA having
soil PCB concentrations that exceed the applicable Performance Standards described in Section 2.4.1.
Details associated with this assessment are provided in Appendix F.

4421 PCB Evaluation (Existing Conditions)
GE provided an updated evaluation of current exposure point concentrations (EPCs) at each of the
32 non-residential EAs in its PDI Summary Report for Non-Residential Floodplain EAs (Anchor QEA and
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Arcadis 2023b), which is being submitted concurrently with this Conceptual RD/RA Work Plan. Details
associated with these updated calculations are also provided for completeness in Appendix F. These

updated EPCs formed the primary basis (along with other relevant factors) for determining the need for

soil remediation at these EAs to achieve the Performance Standards described in Section 2.4.1.

Table 4-9 summarizes the updated floodplain soil EPCs (0- to 1-foot) calculated for each of the
32 non-residential EAs (and subareas) in Reach 5A, and Table 4-10 provides 0- to 3-foot EPCs for
each of the three Frequently Used Subareas in Reach 5A. These tables also show the following:

(1) the exposure scenario and receptors assigned to each EA/subarea in EPA’'s HHRA; (2) whether

each EA intersects with Core Area 1 habitat; and (3) the corresponding Primary and, where relevant,

Secondary Performance Standards that apply to each exposure scenario under Tables 1 and 2 of the

Revised Final Permit.3® EPCs that exceed the applicable Primary Performance Standard are

highlighted in gray in Tables 4-9 and 4-10.

Table 4-9
Calculated 0- to 1-Foot EPCs for Reach 5A Non-Residential Exposure Areas and Subareas
Performance Standards
Includes Primary | Secondary | 0-to 1-foot
EA Size | Core Area 1 (RME 103/ | (RME 10'%/ EPC
EA ID (acres)’ Habitat? Exposure Scenario/Receptor HI = 1) HI = 1) (mg/kg)?
1 14 Medium-use general recreation, adult/older child 21 N/R 16
2 31 High-use general recreation, adult/older child 14 N/R 18
2a 2.2 Low-use general recreation, older child 80 N/R 74
2b 2.0 High-use general recreation, older child 27 N/R 94
3 0.35 High-use general recreation, adult N/A
4 33 High-use general recreation, adult/older child 14 N/R 20
5 2.4 High-use general recreation, adult/older child 14 N/R 59
6 33 Low-use general recreation, adult 43 N/R 25
7 6.1 High-use general recreation, adult/older child 14 N/R 20
8 0.54 Recreational canoeist 12 N/R 31
9 0.03 Low-use general recreation, older child N/A
10 60 Yes High-use general recreation, young child (high use) 4.6 6.9 13
10a 0.5 Yes High-use general recreation, young child (high use) 4.6 4.6 27
10b 9.1 High-use general recreation, young child (high use) 4.6 N/R 6.8
11 19 High-use general recreation, adult 14 N/R 15
12 3.8 Yes High-use general recreation, adult/older child 14 27 3.6
13 6.1 High-use general recreation, adult 14 N/R 8.1
14 3.8 High-use general recreation, adult 14 N/R 0.85
15 0.88 High-use general recreation, adult 14 N/R 17

38 |n accordance with the Revised Final Permit, the Secondary Performance Standards are relevant only in EAs that
contain Core Area 1 habitat.
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Performance Standards
Includes Primary | Secondary | 0-to 1-foot
EA Size | Core Area 1 (RME 103/ | (RME 10'%/ EPC
EA ID (acres)’ Habitat? Exposure Scenario/Receptor HI = 1) HI = 1) (mg/kg)?
16 2.7 High-use general recreation, adult 14 N/R 34
17 8.1 Yes High-use general recreation, adult 14 38 13
18 17 Yes Medium-use general recreation, adult 21 58 32
19 35 Yes High-use general recreation, adult 14 38 22
20 8.9 Yes High-use general recreation, adult 14 38 27
21 2.9 High-use general recreation, adult/older child 14 N/R 33
22 19 High-use general recreation, adult/older child 14 N/R 16
22a 1.8 Dirt biking/ATVing 14 N/R 29
23 0.14 Medium-use general recreation, older child N/A
24 10 High-use general recreation, adult 14 N/R 18
25 0.41 High-use general recreation, older child N/A
26a 47 Yes High-use general recreation, adult/older child 14 27 3.1
26b 7.6 Agricultural use (based on direct contact by farmer) 12 N/R 0.79
26_F 55 Yes High-use general recreation, adult/older child 14 27 27
27 6.5 High-use general recreation, adult/older child 14 N/R 4.0
27a 0.42 Dirt biking/ATVing 14 N/R 9.2
28 0.16 High-use general recreation, adult/older child N/A
28a 0.05 Dirt biking/ATVing N/A
29 0.35 Low-use general recreation, adult/older child 43 N/R 16
30 0.19 High-use general recreation, adult/older child N/A
31 5.0 High-use general recreation, adult/older child 14 N/R 11
31a 0.63 High-use general recreation, adult/older child 14 N/R 53
32 7.0 High-use general recreation, adult 14 N/R 11
33 30 High-use general recreation, adult 14 N/R 15
34 7.3 Medium-use general recreation, adult 21 N/R 22
61 33 Utility worker 169 N/R 35
62 1.5 Yes Utility worker 169 242 93
63 0.66 Yes Utility worker 169 242 61
64 0.63 Utility worker 169 N/R 53
Notes:

1. Represents the area within the 1 mg/kg PCB isopleth.

2. EPCs that exceed the applicable Primary Performance Standard are highlighted in gray.

N/A: The non-residential Performance Standards and EPC calculations are not applicable to this EA because the EA contains
residential properties subject to the Residential Performance Standards.
N/R: Not relevant; the Secondary Performance Standards are relevant only in EAs that contain Core Area 1 habitat.
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Table 4-10
Calculated 0- to 3-Foot EPCs for Frequently Used Subareas

Frequently Performance Standards
Used Includes Primary | Secondary | 0-to 3-foot

Subarea Size | Core Area 1 (RME 10/ | (RME 10%/ EPC

EA ID (acres)' Habitat? Exposure Scenario/Receptor Hl =1) HI=1) (mg/kg)?
4/61 0.21 General Recreation, Adult/older child (high use) 14 N/R 20
12 1.8 Yes General Recreation, Adult/older child (high use) 14 27 1.5
26a 0.28 General Recreation, Adult/older child (high use) 14 N/R 0.09

Notes:

1. Represents the area of the Frequently Used Subarea within the EA boundary.
2. EPCs that exceed the applicable Primary Performance Standard are highlighted in gray.

N/R: Not relevant; the Secondary Performance Standards are relevant only in EAs that contain Core Area 1 habitat.

As shown in Table 4-9, current 0- to 1-foot EPCs in the Reach 5A EAs and subareas range from less
than 1 mg/kg to 93 mg/kg. A total of 19 areas (EAs and subareas combined) have 0- to 1-foot EPCs
that exceed the applicable Primary Performance Standards. Five of these 19 areas (EAs 10, 10a, 18,
19, and 20) overlap with Core Area 1 habitat and, therefore, have been evaluated against the
applicable Secondary Performance Standard (which, for EAs 10 and 10a, is the same as the Primary
Performance Standard). Calculated 0- to 3-foot EPCs for each of the three Frequently Used Subareas
in Reach 5A range from less than 1 mg/kg to 19 mg/kg, with only one area (EA 4/61) exceeding its
Primary Performance Standard.

4422 Proposed Remediation Plan

The EPCs provided in Section 4.4.2.1 formed the primary basis (along with other relevant factors) for
determining which EAs/subareas required soil remediation to achieve the relevant Performance
Standards. As noted, there are 19 EAs/subareas that require remediation in the 0- to 1-foot depth
interval to achieve the relevant Performance Standards; these are EAs 2, 4, 5, 7, 8, 10 (including
subareas 10a and 10b), 11, 16, 18, 19, 20, 22 (including subarea 22a), 24, subarea 31a, 33, and 34.
One Frequently Used Subarea (EA 4/61) requires remediation in the 0- to 3-foot interval to achieve
its Performance Standard. A description of the methods for determining the removal areas and
volumes was provided previously in Appendix A to GE's Second Revised PDI Work Plan for
Non-Residential Floodplain EAs. Details associated with these methods are also provided for
completeness in Appendix F. That appendix also provides a detailed discussion of the results for each
EA/subarea, including any adjustments made to removal footprints based on habitat and
constructability considerations or potential overlap with other remediation areas.

A summary of proposed removal areas and volumes for the 20 non-residential floodplain
EAs/subareas requiring remediation is provided in Table 4-11. Maps showing 0- to 1-foot soil PCB
concentrations and proposed remediation areas for each EA/subarea are shown on Figures 4-8a to
4-8q. For those areas where an adjustment was made to the base remedial footprint using the
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methodology described in Appendix F (i.e., based on habitat and constructability considerations or

potential overlap with other remediation areas), Figures 4-8a through 4-8qg show both the base and

adjusted remedial footprints. Remediation of the non-residential floodplain EAs results in a total

estimated removal volume of approximately 8,230 cy of soil.

Table 4-11
Removal Area and Volume Estimates and Post-Remediation EPCs for Non-Residential
Floodplain EAs and Subareas Requiring Remediation

Performance Standards

Includes Pre- Post-
Depth Core Primary | Secondary | Remediation | Remediation | Removal | Removal | Adjustment
Interval | Area1 | (RME 10/ | (RME 10'%/ EPC EPC Area Volume to Base
EA ID (feet) Habitat? HI = 1) HI = 1) (mg/kg) (mg/kg)’ (acre) (cy) Footprint?
2 0-1 14 N/R 18 13.9 0.79 1,270 Yes
4 0-1 14 N/R 20 13.9 0.20 320 Yes
4/61 0-3 14 N/R 20 13.6 0.08 400
5 0-1 14 N/R 59 133 0.10 160
7 0-1 14 N/R 20 13.9 0.07 120 Yes
8 0-1 12 N/R 31 11.9 0.12 190
10 0-1 Yes 4.6 6.9 13 6.6 0.36 580
10a 0-1 Yes 4.6 4.6 27 3.2 0.17 270
10b 0-1 4.6 N/R 6.9 4.59 0.46 740 Yes
11 0-1 14 N/R 15 13.9 0.04 60
16 0-1 14 N/R 34 11.5 0.41 660
18 0-1 Yes 21 58 32 19.9 0.04 60
19 0-1 Yes 14 38 22 224 0.01 20
20 0-1 Yes 14 38 27 22.1 0.84 1,360
22 0-1 14 N/R 16 13.9 0.39 630
22a 0-1 14 N/R 29 13.8 0.07 110
24 0-1 14 N/R 18 13.9 0.47 750 Yes
31a 0-1 14 N/R 53 13.2 0.09 150
33 0-1 14 N/R 15 13.9 0.17 280
34 0-1 21 N/R 22 20.9 0.06 100
Total 4.94 8,230
Notes:

1. The post-remediation EPCs are truncated and generally shown to one decimal place to demonstrate achievement of the
applicable Performance Standards.
2. Indicates EAs/subareas where an adjustment was made to the base remedial footprint based on habitat and constructability
considerations or potential overlap with other remediation areas.

N/R: Not relevant; the Secondary Performance Standards are not relevant in EAs that do not include Core Area 1 habitat.
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4.4.3 Disposal Evaluation

As described in Section 2.6, if the volume-weighted average PCB concentration in the soil to be removed
from a non-residential EA equals or exceeds 50 mg/kg, the soil with the highest PCB concentrations
within the EA will be separated out for off-site disposal until the average concentration of the remaining
soil to be removed in the EA decreases to less than 50 mg/kg for subsequent disposal at the UDF.
Because the residential properties generally overlap with non-residential EAs, the entire volume within the
boundary of an individual EA (non-residential and residential) was combined for this assessment.>® The
estimated volumes for disposal in the UDF and off-site disposal are summarized in Table 4-12.

Table 4-12
Floodplain Soil — Estimated Disposal Volumes Summary
UDF Disposal Off-Site Disposal
Volume Weighted Volume Weighted
Average PCB Volume Average PCB Volume Total
EA Residential Parcel(s) ID Concentration (mg/kg) (cy) Concentration (mg/kg) (cy) Volume
2 — — — 103 1,270 1,270
4 — 40 720 — — 720
5 — — — 127 160 160
7 16-3-13 49 2,710 216 490 3,200
8 — 27 190 — — 190
9 J6-2-3 16 54 — — 54
10 — 32 1,230 139 360 1,590
11 — 40 60 — — 60
16 — 40 660 — — 660
18 — — — 247 60 60
19 — — — 473 18 18
20 — — — 65 1,360 1,360
22 — — — 73 740 740
23 J3-1-11,J3-1-12, J3-1-13 18 35 — — 35
24 — 49 400 60 350 750
25 | J3-2-2,J3-2-3,)3-2-4,)3-2-5,)3-2-6 23 580 — — 580
28 K3-1-2 24 63 — — 63
30 K2-1-10 35 140 — — 140
31a — 44 150 — — 150
33 — — — 144 280 280
34 — — — 87 100 100
— J6-3-1 45 420 150 130 550
Volume Totals 7,410 5,320 12,730

39 Residential Parcel J6-3-1 (an A/P Lawn property where remediation was deferred) is the one property that does not
overlap with an EA and, therefore, it was evaluated individually.
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4.5 Vernal Pools

4.5.1 Data Evaluation (Existing Conditions)

Spatially weighted average PCB concentrations were calculated for the 0- to 1-foot depth interval in

each of the 59 vernal pools within Reach 5A following the methodology described in Appendix A to

GE's approved Second Revised PDI Work Plan for Non-Residential Floodplain EAs. These values

(summarized in Table 4-13) were previously provided in GE's Vernal Pool Pilot Study Work Plan
(Anchor QEA and AECOM 2023b), submitted on June 8, 2023, and conditionally approved by EPA on
September 12, 2023, and are also provided in GE's PDI Summary Report for Non-Residential

Floodplain EAs, being submitted concurrently with this Conceptual RD/RA Work Plan. These values

are also provided in Table 4-13 below for completeness. Vernal pools that have a spatially weighted

average PCB concentration that exceeds the vernal pool Performance Standard of 3.3 mg/kg are
highlighted in gray in Table 4-13.

Table 4-13
Summary of 0- to 1-Foot Spatially Weighted Average PCB Concentrations in Vernal Pools
PCB SWAC
Exposure Area Vernal Pool ID Area (acres) (0-1 foot; mg/kg)’
S5A-VP-1 0.82 6.4
5A-VP-1A 0.15 0.59
1 S5A-VP-1B 0.13 29
S5A-VP-2 0.23 35
5A-VP-3 0.39 18
5A-VP-4 0.23 14
5A-VP-5 0.33 2.6
5A-VP-6 0.05 4.6
2 5A-VP-7 0.41 33
5A-VP-8 0.07 12
5A-VP-9 0.60 44
5A-VP-10 0.17 6.2
6 S5A-VP-12 0.27 25
5A-VP-13 0.40 24
5A-VP-14 0.03 8.6
5A-VP-15 0.37 28
7 5A-VP-15A 0.04 20
5A-VP-16 0.04 7.1
5A-VP-18 0.15 0.52
5A-VP-18A 0.04 29
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Exposure Area

Vernal Pool ID

Area (acres)

PCB SWAC
(0-1 foot; mg/kg)’

5A-VP-19 0.14 53
10 5A-VP-24 0.10 0.13
13 5A-VP-22 0.82 6.1
14 5A-VP-21 1.65 31
15 5A-VP-20 0.33 4.5
5A-VP-26 0.08 34
10 5A-VP-27 0.08 7.6
17 5A-VP-28A 0.03 31
5A-VP-32 0.08 34
5A-VP-33 0.53 45
5A-VP-35 0.30 67
" 5A-VP-36 0.30 12
5A-VP-40 0.12 74
5A-VP-42 0.13 32
5A-VP-49A 0.03 10
22 5A-VP-50 0.06 49
5A-VP-59A 0.06 13
5A-VP-52 0.06 40
5A-VP-54 0.09 42
5A-VP-55 0.25 25
o4 5A-VP-57 0.49 30
5A-VP-64 1.00 28
5A-VP-65 0.11 27
5A-VP-60 0.08 4.6
5A-VP-61 0.26 2.2
5A-VP-62 0.22 13
5A-VP-63 0.09 2.6
5A-VP-69 0.34 0.11
26a 5A-VP-70 0.78 0.12
5A-VP-71 0.47 6.6
5A-VP-72 1.26 5.9
5A-VP-73 0.48 19
5A-VP-73A 0.15 8.5
5A-VP-74 0.26 9.7
32 5A-VP-77 3.93 6.0
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PCB SWAC
Exposure Area Vernal Pool ID Area (acres) (0-1 foot; mg/kg)’
5A-VP-79 0.08 5.2
33 S5A-VP-80 0.83 36
5A-VP-81 0.09 77
34 5A-VP-83 0.05 24
Note:

1. PCB SWACs that exceed the vernal pool Performance Standard are highlighted in gray.

As shown in this table, average PCB concentrations in these vernal pools range from less than
1 mg/kg to 77 mg/kg. A total of 48 (of the 59) vernal pools in Reach 5A have a spatially weighted
average PCB concentration that exceeds the vernal pool Performance Standard of 3.3 mg/kg.*°

4.5.2 Proposed Remediation Plan

Section 4.2.4 of the Final Revised SOW requires GE to conduct a pilot study to evaluate the use of
both traditional excavation/restoration techniques and amendments, such as AC, for the remediation
of vernal pools. GE's June 8, 2023, Vernal Pool Pilot Study Work Plan proposed 10 pools requiring
remediation for inclusion in the pilot study—five pools for amendment-based treatment (5A-VP-9,
5A-VP-12, 5A-VP-15, 5A-VP-22, and 5A-VP-27), and five pools for removal-based treatment (5A-VP-4,
5A-VP-7, 5A-VP-16, 5A-VP-52, and 5A-VP-57), shown on Figure 4-9—as well as several vernal pools
that do not require remediation to serve as field controls.*’ For the five pools selected for excavation,
the specific remediation areas in each pool have been derived using a hill-topping approach,
consistent with the method described in Appendix A to GE's Second Revised PDI Work Plan for
Non-Residential Floodplain EAs. The removal areas delineated from the hill-topping analysis in two
of the five pools (5A-VP-4 and 5A-VP-57) were further optimized to provide a more contiguous
remedial footprint; specifically, areas with somewhat lower PCB concentrations were targeted for
removal in the interest of generating a more contiguous removal footprint. The total estimated
removal volume for these five vernal pools is 1,357 cy; a breakdown of the estimated removal
volumes and areas for each of these five pools is provided in Table 4-14.

40 The Vernal Pool Pilot Study Work Plan reported that there are 47 vernal pools in Reach 5A that require remediation.
That count inadvertently omitted one pool that requires remediation. The correct count is 48.

4T EPA's September 12, 2023, conditional approval letter for that work plan did not change the selection of the
10 pools requiring remediation for the pilot study.
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Table 4-14
Removal Areas and Volume Estimates for Vernal Pools Selected for Removal-Based Pilot Study

Pre-Remediation Total Removal Removal Post-Remediation
Vernal Pool PCB SWACs Area Area Volume PCB SWACs
ID (mg/kg) (acres) (acres) (cy) (mg/kg)’
5A-VP-4 14 0.23 0.16 250 3.29
5A-VP-7 33 0.41 0.29 466 3.29
5A-VP-16 7.1 0.04 0.018 30 3.27
5A-VP-52 40 0.06 0.050 81 3.29
5A-VP-57 30 049 0.33 530 3.29
Total 0.85 1,357

Note:
1. These SWACs are shown to two decimal places to demonstrate achievement of the vernal pool Performance Standard of 3.3
mg/kg.

For the five pools selected for amendment-based treatment, details related to the specific
amendment types, doses, and application methods will be evaluated as part of bench-scale testing
to be performed as part of the pilot study. Results of this testing will be presented in a Final Revised
Vernal Pool Pilot Study Work Plan, which will provide a final design of the pilot study implementation
for both the amendment-based and removal-based alternatives.

A decision regarding the type of remediation to be performed in the remaining 38 vernal pools with
spatially averaged PCB concentrations exceeding the Performance Standard of 3.3 mg/kg will be
deferred until after completion of the pilot study.

4.5.3 Disposal Evaluation

As noted in GE's June 2023 Vernal Pool Pilot Study Work Plan, the schedule for implementation of
the vernal pool pilot study (i.e., excavation activities and placement of amendments) will be
dependent on the schedule for completing baseline (pre-study) sampling and monitoring and
bench-scale testing and on the timing of EPA approval of the subsequent Final Revised Vernal Pool
Pilot Work Plan. The disposal location for vernal pool soils excavated as part of the pilot study

(i.e., UDF or off-site) will depend on the schedule for implementation of the pilot study relative to
other construction activities in Reach 5A and on the timing of completion of construction of the UDF.
Given these considerations, it is possible that all vernal pool pilot study soils excavated as part of the
pilot study (i.e., an estimated 1,357 cy) could be disposed of off-site. However, the actual disposition
of these soils will be determined later and presented in the Final Revised Vernal Pool Pilot Work Plan
and the Final RD/RA Work Plan for 5A.
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4.6 Summary

Based on the evaluations described in Sections 4.2 through 4.5, preliminary sediment, riverbank, and
floodplain (residential, non-residential, and vernal pool) remediation areas have been developed for
this conceptual design. Figures 4-10a through 4-10e show the preliminary remediation areas for all
of these media. These figures also show vernal pools in Reach 5A that exceed the vernal pool
Performance Standard of 3.3 mg/kg but were not included in the pilot study (i.e., those pools where
remediation is required, but a decision regarding the type of remediation will be deferred until after
completion of the pilot study). As described in Section 10.2, supplemental data collection activities
will be performed to further delineate certain remediation areas and to refine the extent of removal
in some areas that would be subject to off-site disposal. The final horizontal and vertical extents of
remediation will be determined during the final design process and will be presented in the

Final RD/RA Work Plan for Reach 5A.

Table 4-15 provides an overall summary of the conceptual removal area and volume estimates for
each media along with preliminary estimated volumes for off-site disposal and disposal in the UDF.

Table 4-15
Summary of Conceptual Design Removal Areas and Estimated Removal Volumes for Reach 5A"
Preliminary Preliminary
Remediation Estimated UDF Estimated Off- Total Estimated
Media Area? Volume (cy) Site Volume (cy) Volume (cy)
Main Channel Sediment? 41.4 acres 94,750 1,650 96,400
Backwater Sediment 1.9 acres 2,880 170 3,050
Other Waterbodies Sediment 1.9 acres 4,150 0 4,150
Riverbank Soil 12,300 linear feet 21,000 0 21,000
Floodplain Soil* 6.1 acres 7,410 5,320 12,730
Vernal Pools (pilot study only)® 2.99 acres 08 1,360° 1,360
Total 130,190° 8,500° 138,690

Notes:

1. All quantities are preliminary estimates, are rounded, and may be subject to change during final design. Volumes represent
in-place quantities.

2. Remediation areas are presented in acres for all media, except for riverbanks, which are presented in linear feet.

3. The main channel sediment removal volumes presented in this table assume an increase of 10% over the estimated "neat”
volume to account for the various uncertainties described in Section 4.2.1.2.

4. The floodplain soil removal volumes presented in this table include residential and non-residential removal volumes combined.

5. The remediation area for vernal pools includes the entire surface area of the five pilot pools subject to amendment-based
treatment and the removal footprint in the five pools subject to excavation. Volumes represent volume of removal only in the
five pilot study pools subject to excavation as part of the pilot study.

6. For the conceptual design, it has been assumed that all soil excavated as part of the vernal pool pilot study could be disposed of
at an off-site disposal facility. However, as described in Section 4.5.3, the actual disposition of vernal pool pilot study soils in the
UDF or off-site is dependent on a number of factors and will be determined later.
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5 Remedial Design Process and Considerations

5.1 Overview

This section summarizes completed evaluations that support key aspects of the conceptual design
for the Reach 5A remediation. These include the development of a hydraulic model used to support
various components of the design and evaluations performed to develop conceptual design details
for the engineered cap to be placed in the river channel and backwaters. In addition, this section
summarizes the conceptual design approach for various aspects of the Reach 5A remedy, including
sediment, riverbank, and floodplain soil removal and transport methods; material handling and
staging; waste transport and disposal; and restoration of impacted habitats.

5.2 Hydraulic Modeling

A one-dimensional hydraulic model was developed to evaluate flow conditions in Reaches 5 and 6
using the USACE HEC-RAS version 6.3.1 modeling software (USACE 2022). The model domain
included all of Reaches 5 and 6,% and inputs to that model were based on a hydrologic analysis
conducted using data from multiple sources, including USGS flow data collected at the Coltsville
gage through 2023. The model terrain was specified using detailed topographic LiDAR surveys of the
riverbanks and floodplain, bathymetric surveys of the river channel, and survey data for bridge
crossings obtained during the Reach 5A PDI (described in the PDI Summary Report for Sediment and
Riverbanks); topographic information was supplemented using additional LiDAR data collected
within the study area in 2015 (Quantum Spatial 2016). Calibration of the model was achieved
through comparison of model predictions to field measurements of water surface elevations and
current velocities at known flow rates.

Once calibrated, the model was used to simulate flows associated with various recurrence intervals,
including 1-, 2-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year return periods (as determined by the
updated hydrologic analysis). Output from these model simulations, including water surface
elevations, water depths, average current velocities, and inundation extents, were used to support
several aspects of the conceptual design, including sizing of armor material for the erosion protection
layer of the engineered cap (described in Section 5.3.1), definition of the sediment-riverbank interface
(described in Section 3.6), and evaluation of anticipated seasonal river conditions during remedy
implementation (including the Reach 5A hydraulic characteristics summarized in Section 3.5).

It is anticipated that the hydraulic model will be used to support additional evaluations during final
design. Specifically, the model will be used to determine the channel and bank reconstruction design

42 While the current remedial design work is being performed for Reach 5A, the first hydraulic control point
downstream of Reach 5A is Woods Pond Dam; therefore, the hydrologic analysis and hydraulic modeling included all
of Reaches 5 and 6.
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requirements following sediment and riverbank soil removal and capping. Under those post-remediation
conditions, the cross-sectional geometry of the river channel and banks will be different from current
conditions, and there will likely be changes to the channel bottom roughness. These changes
between pre- and post-remediation conditions could affect hydraulic characteristics in the river.
Therefore, additional hydraulic modeling will be performed during final design to incorporate post-
construction design conditions, verify the predicted model output used for the cap erosion
protection design, and verify that post-construction conditions do not result in a loss of flood
storage capacity and no increase in water surface elevations where the engineered caps are installed.

A one-dimensional model provides valuable information related to water surface elevations and
stream velocities that have been used to support this conceptual design. However, because of the
complex geometry of the stream channel and floodplain throughout Reaches 5 and 6, the
one-dimensional model will be expanded to a two-dimensional model to support the final design for
Reach 5A. A two-dimensional model will more effectively evaluate flow patterns and current
velocities at locations with complex stream and floodplain geometry.

Details regarding the hydrologic analysis and hydraulic model development and calibration are
provided in Appendix G (Hydrologic/Hydraulic Analysis and Modeling of Reaches 5 and 6).

5.3 Engineered Cap

The Performance Standards for riverbed and backwater sediments summarized in Sections 2.2.1 and
2.2.2 require that an engineered cap be placed over the entire riverbed in Reach 5A and in portions
of backwater areas requiring removal to achieve PCB concentration requirements in those areas.
Section 4.2.2 presents an evaluation of the PCB data in each of the six backwaters in Reach 5A

(i.e., BW5A-1 through BW5A-6) and identifies the required extent of removal and capping in these
areas. In addition, as described in Section 4.2.3, engineered caps will be placed in two Other
Waterbodies in Reach 5A, including the intermittently flowing side channel near the Confluence and
a portion of Sykes Brook.*?

As stated in the Revised Final Permit, the engineered caps are required to be designed “to physically
isolate contaminated sediments from potential ecological and human receptors, and minimize the
transport of PCBs from the sediment beneath the caps to the bioavailable surface layer and the water
column.” The conceptual designs for the engineered caps in the main river channel, backwaters, and
Other Waterbodies were designed in accordance with guidance set forth in EPA’s Contaminated
Sediment Remediation Guidance for Hazardous Waste Sites (EPA 2005b), Subaqueous Capping
Guidance (Palermo et al. 1998), and the Interstate Technology and Regulatory Council (ITRC)
Contaminated Sediments Remediation: Remedy Selection for Contaminated Sediments (ITRC 2014).

43 As discussed in Sections 2.2.3 and 4.2.3, given that the Revised Final Permit did not specifically address these areas,
GE has elected to evaluate the five Other Waterbodies in Reach 5A against the Performance Standards for backwaters.
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As described in Section 2.2.4, the Performance Standards for engineered caps require that all
engineered caps constructed for the ROR include the following layers or functions: a mixing layer, a
chemical isolation layer, an erosion protection layer, a geotechnical filter layer, a bioturbation layer,
and a habitat layer (left side of Figure 5-1). The Revised Final Permit indicates that a single layer may
serve multiple functions, which is consistent with EPA’s Subaqueous Capping Guidance (Palermo et
al. 1998). For example, depending on the size of material used to construct an erosion protection
layer, the erosion protection layer may also serve as a habitat layer and bioturbation layer. Thus, a
single erosion protection layer can serve three functions. That is the approach that has been taken
for the Reach 5A caps.

With respect to a bioturbation layer, EPA Subaqueous Capping Guidance (Palermo et al. 1998)
discusses bioturbation layers as a separate layer to be included in caps in cases in which the erosion
protection layer may consist of a relatively thin layer of finer-grained materials (like sands) to make
sure organisms could not burrow down through the chemical isolation layer and come into contact
with the underlying sediment. However, for the Reach 5A engineered caps described herein, the
combined thickness of the erosion protection and chemical isolation layers is sufficiently thick that it
exceeds the depth of bioturbation for the types of organisms present in Reach 5A. Additionally, the
chemical transport model used to design the chemical isolation explicitly represents the contaminant
mixing effects of bioturbation at the cap’s surface. More details on these points are provided in the
subsections that follow and in Appendix A (Engineered Cap Modeling and Design Evaluations).

With respect to a habitat layer, it is expected that varying thicknesses of native sandy sediment will
deposit above the erosion protection layer (i.e., filling voids and covering that layer) such that the
resulting substrate will be similar to the current substrate and will provide equivalent habitat
functions and values (as has been observed upstream in the East Branch in areas remediated by GE
and EPA). This is discussed further at the end of Section 5.3.1 and in Appendix A.

With respect to a mixing layer, at this conceptual stage of design, it has been determined that a
separate mixing layer is not necessary for the following reasons. The coarse nature of the native
sediment bed (i.e., coarse sands and gravels) does not present a mixing challenge for placement of
granular cap materials, given experience from other capping sites indicating that mixing of cap
materials and sediments is mainly a concern for fine unconsolidated sediments. The mixing potential
is reduced further because the existing sediment surface will be excavated to facilitate placement of
the cap. As described in Section 5.4, the conceptual design approach for sediment removal and
capping contemplates placement of the cap in dry (i.e., dewatered) conditions that would allow for
more precise placement techniques that will mitigate potential mixing.

The right side of Figure 5-1 represents the cap design for Reach 5A and shows a cap configuration
that consists of two distinct layers—a chemical isolation layer and an erosion protection layer—with

Conceptual RD/RA Work Plan for Reach 5A 66 September 2023



a geotechnical filter layer between these two layers in areas requiring cobble or larger-sized material
in the erosion protection layer.

Sections 5.3.1 and 5.3.2 summarize the preliminary design evaluations and modeling performed to
evaluate chemical isolation and erosion protection for the Reach 5A cap, respectively. Also included
is an evaluation of the need for filtering between those two layers. Details of the design evaluation
and modeling are presented in Appendix A.

5.3.1 Erosion Protection Layer

As described in the Revised Final Permit, the engineered caps will include an erosion protection layer
to prevent erosion in accordance with federal and state requirements and consistent with pertinent
EPA or USACE guidance. EPA’s Subaqueous Capping Guidance states the following (on page 31):

The cap component for stabilization/erosion protection has a dual function. On the
one hand, this component of the cap is intended to stabilize the contaminated
sediments being capped, and prevent them from being resuspended and transported
offsite. The other function of this component is to make the cap itself resistant to
erosion. These functions may be accomplished by a single component, or may
require two separate components in an in-situ cap. (Palermo et al. 1998)

The erosion protection layer (often referred to as an armor layer) will be placed above the chemical
isolation layer and will be designed to protect it from erosional processes in the river.

Because Reach 5A is not used for navigation, the river currents and flood flows are the dominant
factors contributing to potential erosion; effects from vessel wakes and propellor wash, which are
often important considerations for cap design, are not relevant in Reach 5A. River currents,
particularly during high-flow events, can result in elevated current velocities and bed shear stresses
and have the potential to erode or resuspend sediment or cap material. As described in the Revised
Final Permit, the design flow event for the erosion protection layer is a flow event up to and
including the applicable return interval event, which shall be calculated using up-to-date flow data,
with additional considerations for the potential impacts of climate change on cap performance and
appropriate measures to mitigate them. EPA’'s Contaminated Sediment Remediation Guidance for
Hazardous Waste Sites (EPA 2005b) states the following (on pages 5 to 9):

The design of the erosion protection features of an in-situ cap (i.e., armor layers)
should be based on the magnitude and probability of occurrence of relatively
extreme erosive forces estimated at the capping site. Generally, in-situ caps should
be designed to withstand forces with a probability of 0.01 per year, for example, the
100-year storm.
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The conceptual design of the erosion protection layer was initially developed using a design flow
rate with a 100-year return period based on up-to-date flow information (i.e., through 2022) from the
USGS Coltsville gage (see Section 3.5). However, a wide range of flows was evaluated to understand
velocities in the river channel under various conditions, including higher flows that were evaluated to
assess the potential impacts of climate change on cap performance. Because the updated 100-year
return period flow (i.e., 13,390 cfs, based on the period from 1936 to 2023) at the Confluence has
increased by 8.1% from the value calculated by FEMA in 1987 (12,386 cfs),** the 200-year return
period flow of 16,400 cfs at the Confluence was used to account for the potential impacts of climate
change. This flow represents an approximately 23% increase relative to the current 100-year return
period flow estimate.

The stable particle size (e.g., expressed as median diameter [Dso]) required to resist the current
velocity and related bed shear stress was calculated in accordance with Appendix A to EPA’s
Subaqueous Capping Guidance (Palermo et al. 1998). The method is based on the USACE’s
Hydraulic Design of Flood Control Channels (USACE 1994). This method uses velocity and flow depth
to determine the stable median armor stone size (Dso).

Site-specific data and the one-dimensional HEC-RAS model (described in Section 5.2) were used to
calculate the design velocities associated with various flow events. The model was used to simulate
flows with various recurrence intervals, including 1-, 2-, 5-, 10-, 25-, 50-, 100-, and 200-year return
periods. Stable particles sizes for each flow event were computed throughout Reach 5A using the
hydraulic model output. Figure 5-2 shows a comparison of the calculated median stable particle size
(Dso) at each of the hydraulic model transects in Reach 5A for flows up to a 200-year return period.
The results of this evaluation indicate that a coarse gravel erosion protection layer would be
sufficient to protect the chemical isolation layer material from erosive forces throughout most

(i.e., more than 80%) of Reach 5A. Between Stations 30+00 and 63+00, river current velocities are
calculated to be higher because flows are generally confined to the river channel due to higher
riverbanks in this area, a sharp bend in the river, and flow constrictions created by the bridge
abutments at Pomeroy Avenue and Holmes Road. Therefore, larger materials such as cobble- or
boulder-sized materials are required for erosion protection in this area. In addition, the hydraulic
model predicts increased current velocities between Stations 187+00 and 199+00 that require
cobble-sized materials for erosion protection.

Once the erosion protection material sizing (Dso) is estimated, Maynord (1998) recommends that the
thickness of the erosion protection layer be twice the median particle diameter (i.e., 2xDso) or

44 As described in Appendix G, the 1987 100-year flow value (12,386 cfs) is from FEMA's FIS report (FEMA 1987), and
the updated value (13,390 cfs) is based on return period analysis of long-term data from the USGS Coltsville gage
using USACE HEC-SSP (Bartles et al. 2022; England et al. 2019) and the flow increment values presented in Appendix G.
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1.5 times the maximum particle diameter (i.e., 1.5xD100), whichever is greater.*> These calculations,
together with evaluations for filtering requirements (Section 5.3.2) and chemical isolation
(Section 5.3.3), were used to develop the conceptual cap design types described in Section 5.3.5.

As noted in Section 5.3, it is anticipated that the erosion protection layer will also serve the function
of the habitat layer in Reach 5A. Remediation conducted previously in the upper two miles of the
East Branch (where large armor stone was placed as erosion protection throughout the entire reach)
has demonstrated that sediment transport and deposition will naturally return the surface of the cap
to a condition that is consistent with the native riverbed over time (i.e., composed primarily of sands
and gravels in Reach 5A) (GE 2012). As such, the conceptual cap design for Reach 5A does not
require a separate habitat layer.

Details related to the evaluations performed to develop the conceptual design for the erosion
protection layer are presented in Appendix A.

5.3.2 Geotechnical Filter Layer

As described in the Revised Final Permit, “[t]he use of a geotechnical filter layer between the
chemical isolation layer material and erosion protection layer material shall be evaluated and may be
necessary for those areas requiring cobble or larger sized material in the erosion protection layer.”

Where needed, a filter layer provides an interface between the erosion protection layer and the
protected material and is an essential element for protecting contaminated sediments (Maynord 1998).
The filter prevents migration of one granular material through another (often referred to as “piping”),
distributes the weight of overlying armor units to provide more uniform settlement, and permits
relief of hydrostatic pressures within the soils. A filter layer is often required when using larger-diameter
material for the erosion protection layer of an engineered cap. The same armor-to-filter relationships
are used to assess the potential for piping between the filter layer and chemical isolation layer and
may be used to evaluate the gradations for the chemical isolation material as well (i.e., to prevent
piping of underlying sediment into the chemical isolation layer).

Standard geotechnical filter criteria include recommended particle size ratios between base and
overlying materials (e.g., sand chemical isolation and overlying erosion protection materials). The
primary filter criteria particle size relationship applicable to subaqueous capping materials is the ratio
of D15 of the armor stone to Dss of the underlying base layer. This relationship relates to the ability of
the base layer material (e.g., sand) to pass through the void spaces in the overlying larger material
(e.g., erosion protection armor stone). Compliance with the recommended filter criteria minimizes
the potential for wash out of the base material by the creation of internal filters in the armor stone

4> As described in Section 5.3.4, the final material specifications, including the maximum particle diameter (D10o), will
be made during final design.
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voids. The potential for piping can be minimized by using well-graded gradations for the two

materials.

For the conceptual design, it was assumed that a gravel filter will be required for the caps with
cobble- and boulder-sized erosion protection layers. Where required, the gravel filter layer will be
placed between the erosion protection layer and chemical isolation layer.

The geotechnical filter layer, including the gradation of the filter layer, will be evaluated and
designed for compatibility with the armor layer and the underlying chemical isolation layer of the
engineered cap as part of final design.

5.3.3 Chemical Isolation Layer

As described in the Revised Final Permit, the chemical isolation layer will be “sufficient to minimize
(reduce by 99%) the flux of PCB concentrations through the isolation layer.” In backwater areas,
removal and capping will be performed to achieve a spatially weighted average concentration of

1 mg/kg total PCB in each averaging area, for which the calculation assumes a "PCB concentration
equal to 1% of the existing average surficial concentration shall be used as the PCB concentration in
capped areas.” As stated above, engineered caps will also be placed in two of the Other
Waterbodies.

To meet the requirements for engineered caps in the Revised Final Permit, the chemical isolation
layer in the main river channel, backwaters, and Other Waterbodies was designed to meet the

following criteria:
e For the main channel:

- Achieve 99% reduction in PCB mass flux across the chemical isolation layer throughout
a 100-year timeframe based on model calculations.

e For the backwaters and Other Waterbodies:

- Achieve 99% reduction in PCB mass flux across the chemical isolation layer within a
100-year timeframe based on model calculations; and

- Concentrations within the surficial six inches of the cap should remain less than 1% of
the existing average surficial concentration (i.e., that used as the replacement value in
the evaluation to identify areas requiring capping within the backwater area).

Model simulations were performed using CapSim model (Reible 2017; Shen et al. 2018) to identify
the chemical isolation layer thickness and composition (i.e., amendment) needed to meet the
Performance Standards. CapSim is a one-dimensional model of chemical transport within sediment
caps. The model simulates the transport of contaminants resulting from various transport processes,
including groundwater advection, diffusion/dispersion, bioturbation/bioirrigation, and exchange with
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the overlying surface water, consistent with the requirements of the Revised Final Permit (see
Section 2.2.4). The cap model predicts PCB mass flux and concentrations (for both porewater and
sorbed phase) throughout the cap over time.

To optimize the chemical isolation layer design, Reach 5A was subdivided into seven unique cap
areas based on the following factors: (1) observed differences in groundwater seepage rates;

(2) differences in waterbody type (i.e., main channel, backwaters, and Other Waterbodies);

(3) observed differences in porewater concentrations beneath the cap; and (4) constructability
considerations.

Figure 5-3 shows the seven unique cap areas (called subareas) that were simulated with the model
(differentiated by color). They are as follows:

e Upper portion of Reach 5A main channel and the Intermittent Side Channel (E-OWB1);

e Middle portion of Reach 5A main channel and lower portion of Sykes Brook (E-OWB3);

e Lower portion of Reach 5A main channel;

e BW5A-1;

e BW5A-2, BW5A-4, and BW5A-5;

e BWH5A-3; and

e BWH5A-6.

Reach 5A and associated backwaters and Other Waterbodies were first subdivided by observed
spatial differences in groundwater seepage rates. Shades of blue on Figure 5-3 represent areas in the
upper portion of Reach 5A (main channel and backwaters), where mid-range seepage rates were
observed (specified to be 1 centimeter per day [cm/day] in modeling). Shades of green on Figure 5-3
represent the middle portion of Reach 5A, where seepage rates were measured to be negative, which
is indicative of a downward movement of water from the river into the sediments (specified to be

0 cm/day in modeling). Yellow and orange shading on Figure 5-3 represents the lower portion of
Reach 5A, where the highest observed seepage rates were observed (specified to be 5 cm/day in
modeling).*

Within each of these subareas, the main channel and Other Waterbodies were modeled separately
from the backwaters due to differences in expected bioturbation depths (i.e., bioturbation is

46 Because model results are sensitive to seepage rates, a range of values was evaluated as part of a sensitivity analysis
conducted with the model (see Appendix A). These sensitivity analyses consisted of running the model with higher
and lower values for groundwater seepage rate (based on variability in the data) and comparing the predicted cap
performance to that of the base case. The results from this analysis were considered in determining the
recommended chemical isolation layer configuration (i.e., thickness and amendment content). See also Appendix A.
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expected to be deeper in the backwaters based on the presence of finer substrate and concomitant
differences in infauna) and TOC content of the existing surface sediments (i.e., TOC is generally
higher in the backwaters). Differences in porewater PCB concentrations were also considered in the
subareas. For example, in the middle portion of Reach 5A (green shading on Figure 5-3), porewater
concentrations in backwaters BW5A-2, BW5A-4, and BW5A-5 were within the same order of
magnitude; therefore, BW5A-2 was conservatively selected to represent the conditions of those three
backwaters in the modeling. Porewater concentrations in backwater BW5A-3 were an order of
magnitude greater than the other three backwaters in this subarea; therefore, BW5A-3 was evaluated
separately during the modeling.

Constructability was also taken into consideration in the subareas. In the upper portion of Reach 5A
(blue shading on Figure 5-3), the Intermittent Side Channel is relatively small and in close proximity
to the main channel. Porewater concentrations are lower in the Intermittent Side Channel compared
to the main channel; therefore, a cap that meets the Performance Standards in the main channel will
also be effective in the Intermittent Side Channel. Thus, the cap for the Intermittent Side Channel was
specified to be the same as that for the main channel in this area. For similar reasons, the cap
configuration in the middle portion of the main channel (green area in Figure 5-3) is expected to be
effective in the lower portion of Sykes Brook; therefore, the cap for Sykes Brook was specified to be
the same as that for the main channel in this middle portion of Reach 5A.

In each of the seven subareas that were modeled, the transport of PCBs was simulated for each of
the 10 PCB homolog groups (mono- through decachlorobiphenyl) to account for the differences in
mobility among the various homologs. Model-predicted mass flux and concentration for each
homolog were summed to calculate the total PCB mass flux throughout the chemical isolation layer
and the total PCB concentration within the surface of the cap. PCB mass fluxes predicted by the
model at the sediment-cap interface and the interface between the chemical isolation layer and
erosion protection layer were used to calculate percent reduction in mass flux across the chemical
isolation layer throughout the course of 100-year simulations.

Initially, a cap consisting of a six-inch sand chemical isolation layer overlain by a six-inch
gravel/cobble erosion protection layer was evaluated with the model. The model was then run
iteratively by adjusting the amendment content and/or thickness of the chemical isolation layer as
needed to result in predicted reductions in the PCB mass flux across the chemical isolation layer of
99% throughout the 100-year simulation. In the backwaters and Other Waterbodies, if a 99%
reduction in PCB mass flux across the chemical isolation layer was achieved, but the solid phase total
PCB concentration predicted in the surface of the cap was greater than 1% of the existing average
surficial concentration of that backwater at the end of the 100 year simulation, additional model
simulations were conducted with higher amendment content and/or increased thickness of the
chemical isolation layer until both criteria were satisfied. For the purposes of this conceptual design,
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TOC was assumed for the sorptive amendment. Assuming TOC at this stage in the design provides
flexibility to select the appropriate amendment(s) during the final design. For example, literature
suggests that AC is 10 to 100 times more sorptive than TOC (Arp et al. 2009; Hale et al. 2010;
McDonough et al. 2008); therefore, a TOC of 50% by weight determined through the iterative
modeling process described above could be achieved using a dose of AC of 5% by weight.

The chemical isolation layer modeling results show that a six-inch chemical isolation layer consisting
of sand with a carbon-based sorptive amendment is sufficient to meet the applicable Performance
Standards (i.e., to reduce the flux of PCB concentrations through that layer by 99% and, in
backwaters, to achieve total PCB concentrations within the surficial six inches of the cap that are less
than 1% of the existing average surficial concentration) in each of the seven cap areas. Table 5-1
summarizes the chemical isolation layer thickness and amendment requirements recommended for
each area based on the modeling, including a recommended AC amendment dose. These
amendment doses were determined based on model results, including the sensitivity analysis noted
previously, as well as conservatism considerations and constructability factors. As additional data
become available and the design is refined, the final recommended amendment type(s) and
dosage(s) will be refined during final design. In particular, an evaluation of carbon-based sorptive
amendment types and doses to be used for the chemical isolation layer will be conducted as part of
the treatability studies described in Section 10.3. Details related to the chemical isolation layer
modeling approach, inputs, development, and results are provided in Appendix A.
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Table 5-1
Recommended Chemical Isolation Layer Amendment Dose

TOC Identified from
Area Base Case Groundwater | Chemical Isolation Chemical Isolation Recommended TOC | Recommended AC
Area (acres) | Seepage Rate (cm/day) Layer Thickness Layer Modeling (% by weight) (% by weight)’
Main Channel 5A-1 15.3
1 6 inches 1. 4% 2% to 3% 1%
Intermittent Side Channel 0.1
BW5A-1 0.1 1 6 inches 1.9% 3% to 5% 1%
Main Channel 5A-2 18.9
0 6 inches 0.1% 1% 1%
Sykes Brook 0.1
BW5A-2 03
BW5A-4 0.1 0 6 inches 0.1% 2% to 3% 1%
BW5A-5 0.8
BW5A-3 0.2 0 6 inches 0.1% 2% to 3% 1%
Main Channel 5A-3 13.6 5 6 inches 50% 50% to 100% 7%
BW5A-6 03 5 6 inches 60% 50% to 100% 7%

Notes:

Areas in bold font are the seven areas that were explicitly evaluated with the model; the cap configuration identified to meet the Performance Standards in those areas is considered

representative of conditions in the corresponding areas that are not shown in bold font.

1. Literature suggests that AC is 10 to 100 times more sorptive than TOC; thus, for purposes of this conceptual design, it was conservatively assumed that AC is 10 times more sorptive
than TOC. For constructability reasons, the recommended AC application is no less than 1% by weight.

Conceptual RD/RA Work Plan for Reach 5A 74 September 2023



534 Cap Material Selection

The engineering analyses completed at this conceptual level of design included the initial estimation
of stable particle sizes for the erosion protection layer (Dso: diameter at which 50 percent by weight is
finer) required by the design. These initial design requirements are narrowly focused on the material
type or Dso particle size and do not include a complete gradation specification. During final design, a
number of factors (including site-specific factors) will be considered in developing the complete
material specifications, including the following:

e local availability of materials: The local availability of cap materials will be considered to
minimize transport distances and associated environmental impacts, to the extent practicable.
Though not a driver for cap design, locally available materials will be considered when
developing gradations.

e Material processing effort required to meet specifications: Cap material specifications will be
aimed at minimizing the level of effort required to produce the materials, as well as
minimizing the amount of byproduct generated by the processing that would not otherwise
be used for the project.

e Habitat considerations: The potential for cap materials to provide suitable habitat functionality
will also be considered during material specification development.

e Constructability considerations: These considerations will consider cap material placement
equipment and limitations.

e Required quantities: Required quantities of material will be reviewed to evaluate the feasibility
of minimizing the total number of material types required. By evaluating the quantity of
materials involved at different design sizes, it may be possible to reduce the total number of
specified material types by combining several required sizes under one specified material.

e Fines content relative to water quality (turbidity): The fines content (percent passing the
U.S. No. 200 sieve) of each material type will be considered to minimize the potential for
turbidity to impact water quality during material placement if not performed under dewatered
(i.e., dry) conditions.

5.3.5 Engineered Cap Types

Based on the results of the evaluations presented in Sections 5.3.1 through 5.3.3, the conceptual cap
design resulted in the designation of four cap types for Reach 5A. They are summarized in Table 5-2.
Figure 5-4 shows the extents of where these different cap types will be applied in Reach 5A, and
Figure 5-5 shows schematic cross sections of each cap type. The Final RD/RA Work Plan will present
updated evaluations and final cap details, including final material and placement specifications and
cross sections.
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Table 5-2
Conceptual Engineered Cap Types

Cap Type Conceptual Design

e Chemical Isolation Layer: Minimum 6-inch-thick layer of sand with a sorptive carbon-based
Type A amendment!

e Erosion Protection Layer: Minimum 6-inch-thick layer of coarse gravel

e Chemical Isolation Layer: Minimum 6-inch-thick layer sand with a sorptive carbon-based
amendment!

Type B e Geotechnical Filter Layer: Minimum 6-inch-thick layer of gravel

e Erosion Protection Layer: Minimum 18-inch-thick layer of cobble

e Chemical Isolation Layer: Minimum 6-inch-thick layer sand with a sorptive carbon-based
amendment!

Type € o Geotechnical Filter Layer: Minimum 12-inch-thick layer of gravel

o Erosion Protection Layer: 2 to 3 feet of riprap?

e Chemical Isolation Layer: Minimum 6-inch-thick layer of sand with a sorptive carbon-based
Type D amendment’

e Erosion Protection Layer: Minimum 6-inch-thick layer of coarse sand?

Notes:

1. The amendment dose will vary by location in accordance with Table 5-1. The type(s) and dosage(s) for the carbon-based
amendment will be determined during final design.

2. During final design, an alternate engineered cap may be evaluated for Cap Type C (e.g., articulated concrete mats, marine
armored mattress).

3. The conceptual design assumes that the erosion protection layer for the backwater areas and Other Waterbodies will consist of a
coarse sand material due to the low-flow characteristics associated with these areas. Final details of the erosion protection layer
for these areas will be determined during final design.

5.3.6  Other Design Considerations

In accordance with the Revised Final Permit, the final design of the engineered caps will consider the
need for over-placement allowances, with additional sediment removal, for each layer. Over-placement
allowances are highly dependent on the cap placement approach (e.g., placement under dewatered
conditions or placement through a water column) and based on the final material specifications for
each cap layer. Details for the over-placement allowances will be determined during final design
based on final erosion protection layer evaluations that include two-dimensional hydraulic modeling,
the final cap material specifications, and the construction approach once finalized.

As required by the Revised Final Permit, the final design will also include an evaluation of
geotechnical stability based on geotechnical data to be collected as part of the supplemental data
collection program described in Section 10.2.

After the final channel and bank reconstruction designs are developed, the two-dimensional
hydraulic model (see Section 5.2) will be used to verify that post-construction conditions do not
result in a loss of flood storage capacity and that there is no increase in water surface elevations as a
result of the placement of the engineered caps.

Conceptual RD/RA Work Plan for Reach 5A 76 September 2023



54 Sediment Remediation

As described in Section 4.2, sediment remediation in Reach 5A will include sediment removal in the
main channel, certain portions of six backwater areas (BW5A-1 through BW5A-6), and certain
portions of three Other Waterbodies (i.e., West Pond, Lower Sykes Brook, and the Intermittent Side
Channel). Following sediment removal, an engineered cap (described in Section 5.3) will be placed to
physically isolate the underlying contaminated sediments in these areas (except for West Pond,
where sediment removal will be followed by placement of backfill). The proposed sediment
remediation extents and preliminary quantity estimates for these areas are summarized in Section 4.2,
and Figures 4-10a through 4-10e show the preliminary sediment remediation areas throughout
Reach 5A. The remainder of this section provides a description of the potential methods that will be
employed to conduct the sediment remediation activities in the river channel, backwaters, and Other
Waterbodies in Reach 5A.

54.1 Conceptual Sediment Remediation Approach

Section 11.B.2.a.(2)(a) of the Revised Final Permit states that the Reach 5A sediment removal and
capping “shall generally use engineering methods employed from within the river channel or other
methods approved by EPA.” The characteristics of Reach 5A present numerous challenges to the
implementation of the sediment remediation. For example, access to the river is limited by factors
such as high steep banks in several areas, two vehicular bridges, residential parcels in some locations,
and the presence of various floodplain wetland habitat areas (i.e., wet meadow, shallow and deep
marshes, shrub swamp, and several forested wetland types), which collectively comprise a large
majority of the adjacent floodplain. In addition, shallow water depths during the summer
construction season limit the ability to use barges within much of Reach 5A, yet water depths can be
too deep for conventional excavation equipment. Also, variable flow conditions can cause river flows
and stage heights to increase rapidly in response to precipitation events over short periods.

During the conceptual design process, several methods for performing the in-water sediment
remedial construction were evaluated. The following key factors were considered during the review
of potential implementation options for Reach 5A:

e Ability to meet Performance Standards specified in the Revised Final Permit;
e Use of removal and capping methods employed from within the river channel;
e Access to the river;

e Access to nearby properties to site support areas for sediment dewatering, material
segregation, and material staging;

¢ Ability to achieve sediment removal and cap placement to the required elevations and within
acceptable tolerances;
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e The need to segregate excavated material for disposal at the UDF or for off-site disposal;
e Ability to remove and handle large woody debris from the river channel;

e The need to reconstruct the river channel and banks after sediment removal (considering
Natural Channel Design);

e Adaptability to variable water depths and river flow conditions;

e Achievement of production rates consistent with the timeframe contemplated in the Revised
Final Permit;

e The need to minimize disturbance to private residential properties;

e The need to minimize impacts to Core Area 1 and 3 habitat for construction of staging areas
and access roads;*’ and

e The ability to minimize downstream transport of suspended sediment or turbidity from cap
material placement to the extent practicable.

Given the factors and constraints listed above, multiple methods will likely be used for sediment
removal and capping within the main river channel in Reach 5A. An adaptive approach may be
needed to effectively complete the remediation, in which lessons learned and experience working in
one section of Reach 5A are used to adjust the remedial design or construction methods for other
sections of the reach, to the extent practicable. Modifications to the remedial design or construction
methods will follow an adaptive management process that will be described in a forthcoming
Adaptive Management Plan (scheduled to be submitted to EPA in November 2023).48

The conceptual design approach for sediment removal and capping in Reach 5A is that this work will
generally be performed from upstream to downstream using mechanical excavation equipment
operated within dewatered (i.e., dry) diversion/containment cells or cofferdams (similar to the
approach that was successfully used for the Upper /2-Mile Reach Removal Action). Alternatively, if
geotechnical conditions limit the use of cofferdams or if other factors so warrant, the final design will
evaluate the implementation of an approach involving use of temporary dams and a gravity or
pumping bypass system to divert the entire river flow and allow work across the full river width
under dewatered conditions (similar to the approach that was used for approximately 2,900 feet of
the river channel in the 1'2-Mile Reach). Further, in portions of Reach 5A where water depths allow,

47 Although impacts to sensitive habitat areas will be minimized to the extent practicable, impacts to Core Area 2
habitats cannot be avoided for construction of staging areas and access roads given the widespread extent of
Core Area 2 in Reach 5A. As described in Section 5.9, no staging areas are proposed in Core Area 1 or 3 habitat areas.

48 In accordance with EPA's approval on June 5, 2023, of a May 19, 2023, request by GE to revise the schedule for
submission of several upcoming near-term deliverables, GE's Adaptive Management Plan is required to be submitted
by November 21, 2023.
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removal and capping activities in the river channel may be performed under wet conditions by
equipment operating directly on the river bottom under low-flow conditions (i.e., without a
containment cell). Under any of these approaches, excavators equipped with a mechanical bucket,
amphibious excavators, and/or other all-terrain equipment would operate directly on the river
bottom, using temporary roads constructed using aggregate materials or composite panels to
provide access to certain areas of the river. The actual excavation equipment would need to be sized
for the site-specific river conditions and may include the use of long-reach excavators, material
handlers, or other specialized equipment (e.g., amphibious equipment) to access the full extent of
the river.

Under the first of the conceptual approaches described above, work cells would be created by
constructing water diversion/containment areas (e.g., using steel sheet piles or other methods) to
split the river in half near the center of the channel, thereby diverting river flow around the work area
via open channel flow. The water diversion/containment structures (or other appropriate means)
would be designed to withstand the hydrostatic and hydrodynamic forces of the adjacent channel.
This approach assumes that the diversion/containment structures can be constructed using
equipment working from within the river channel. The work cells would be dewatered through
pumping. Initially, water pumped from the containment cell would be diverted directly to the flowing
river—as the water depth approaches the sediment bed, pumped water would be collected for
transport, or diverted, to a nearby water treatment system. The containment structure would be
allowed to overtop under higher flows at a frequency to be determined during final design.
Appropriately sized track-mounted excavators would work within the dewatered cells and load
off-road haul vehicles that would transport the material to a nearby staging area where the dredged
material would be processed and conditioned to meet requirements for transport and disposal to
either the UDF or an off-site disposal facility. The excavation and hauling equipment would need to
be capable of maneuvering in uneven terrain and in shallow water. Culverts (or other means) would
be constructed, where needed, to allow construction equipment to cross the diverted river channel
for transport material to or from the staging areas. Once sediment removal limits are confirmed, the
engineered cap would be constructed within the work cell. Off-road material transport units would
haul the cap material from a nearby staging area to the work cells, and placement of the cap material
would occur by excavators or other earth-moving equipment working within the dewatered cells.*

As noted above, another potential remediation approach would involve the use of temporary dams
to divert the entire river flow and allow work across the full river width under dewatered conditions.
This alternative would involve installation of cross-channel dams at the upstream and downstream
ends of a segment of river, using large-diameter pipes to bypass the river flow via gravity or

4% Ultimately, the remediation contractor(s) will be responsible for selection of equipment, means, and methods for
sediment removal and capping to be performed in the river channel. The equipment or methods used by the
contractor(s) could vary from those described herein.
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pumping, and dewatering the isolated section of river using pumps. Like the approach described
above for the partially diverted channel, water pumped from the containment cell would be initially
diverted directly to the river, and water would be collected for transport, or diverted, to a nearby
water treatment system as the water depth approaches the sediment bed. Track-mounted
excavators, material handlers, and off-road haul vehicles would work within the dewatered
containment area to complete the sediment removal and capping operations in a manner similar to
the approach described for the partially diverted channel. Details related to the sizing of the
containment areas and construction of temporary dams and a river bypass system would be
evaluated during final design if this approach is implemented.

Each of these conceptual approaches involves a number of uncertainties, and further data collection
and design evaluations are needed to assess their feasibility and effectiveness. In-river geotechnical
investigations are required to characterize subsurface geotechnical conditions within the river to
support design of the containment cells. Groundwater modeling evaluations will be needed to
evaluate potential containment cell dewatering rates. Additional hydraulic analysis is also needed to
determine a design flow for the top elevation of structures used to construct the containment cells
and to evaluate estimated current velocities and water surface elevations associated with a diverted
river channel approach. The geotechnical investigation and hydraulic analysis results can be used to
evaluate potential sheet pile lengths and the feasibility of installing piles from within the river
channel. For the partially diverted channel, the diversion/containment structure would need to be
designed to provide sufficient cross-sectional area for the river to bypass the work area without
significant increases in current velocity or water surface elevation, to provide a surface water/
groundwater infiltration barrier that would allow dewatering to suitably dry conditions, and to be
structurally stable.

54.2 Excavation and Capping Design Considerations

During final design, the preliminary sediment excavation areas and depths described in Section 4.2
may be adjusted based on the results of supplemental data collection activities (see Section 10.2) or
to accommodate adjustments made to the cap design, if any. The final excavation design will also be
dependent on the final channel elevations and grades that will be developed in consideration of
channel stability in accordance with Natural Channel Design principles, which will be evaluated in the
Final RD/RA Work Plan for Reach 5A.>° The final channel elevations and grades are not necessarily
expected to match the pre-remediation conditions in all areas of the river. For example, mid-channel
or side-channel depositional bars that have been created by fallen trees or other in-river woody

>0 Natural Channel Design is an approach to stream/river restoration and realignment which attempts to reconstruct
channels to emulate the natural physical form of the river or stream that would be appropriate for that location. The
Natural Channel Design approach incorporates a combination of analog, empirical, and analytical methods for
assessment and design (Rosgen 2011).
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debris will likely not be recreated as part of the river restoration design. As such, the final excavation
elevations may need to extend deeper than the established remedial limits in certain areas. Once the
final remedial limits and the final channel elevations and grades are known, a detailed prism will be
developed for the sediment removal areas to define the required dredge elevations and quantify the
final design volume to be removed. The final excavation limits and contours will be shown on
technical drawings that will be presented in the Final RD/RA Work Plan for Reach 5A.

Sediment Management Units (SMUs) will be developed to segregate the targeted sediment removal
areas into smaller units that will be used to verify that the required excavation elevations have been
achieved and the areas are ready for engineered cap placement. The sizing and layout of SMUs will
be determined prior to construction. If sediment removal and capping are performed within
containment cells, the individual containment cells would be designated as separate SMUs.

The sediment removal and capping operations will be required to comply with specific water quality
criteria to be defined in the Construction Monitoring Plan, which will be a component of the updated
Project Operations Plan (POP). To achieve this, the remediation contractor(s) will implement
operational controls and best management practices (BMPs) during dredging and capping to
maintain compliance with the water quality requirements. Details on the potential operational
controls and BMPs will be described in the Final RD/RA Work Plan for Reach 5A or in the subsequent
Supplemental Information Package (SIP) prepared by the remediation contractor.

In addition, performance-based technical specifications will be presented in the Final RD/RA Work
Plan. The technical specifications will describe the scope of work, material requirements, testing
requirements, post-dredge and post-cap verification requirements, and other requirements for
implementing work in accordance with the remedial design, but they will not define the specific
methods or equipment that the contractor will use to implement the work, which will be described in
the subsequent SIP.

5.4.3  Structures and Utilities

As described in Section 3.11.1, several structures and utilities were identified in Reach 5A. The final
design will evaluate whether the utilities and structures could impact remedy implementation and
whether there are potential risks to the integrity of the utilities and structures themselves. Specific
items that will be further evaluated include a natural gas pipeline crossing, underground sewer
crossings, and bridges that cross the river channel. The structures and utilities that could affect, or
that could be affected by, the remediation will be surveyed. In addition, owners of several utilities
and structures (i.e., property owners, local city building departments, utility companies, and county or
state transportation agencies) will be contacted to evaluate whether and how the structures and
utilities could impact remedy implementation. The additional survey and outreach efforts will be
conducted during the supplemental data collection program described in Section 10.2. The
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information gathered by these surveys and outreach will determine whether any offsets or setbacks
are needed from critical infrastructure or whether alternate remedial methods are needed.

5.4.4 Debris and Obstructions

As described in Section 3.11.2, certain segments of the river channel contain considerable amounts
of woody debris, such as downed trees and driftwood, rocks, and, to a lesser extent, consumer debris
(i.e., trash). It is expected that buried debris (i.e., buried logs and large rocks) are also present within
the river. In addition, shoreline trees and other vegetation extend over the river at numerous
locations.

Large debris will be removed in advance of or concurrently with sediment removal operations.
Smaller debris will be removed during the dredging operations. Mechanically removed debris will be
loaded into haul vehicles and transported to a nearby staging area for handling and appropriate
sizing. Large debris (i.e., fallen trees) will be cut into manageable sizes before being transported to
the staging area. If appropriate, some debris may be decontaminated and beneficially reused; for
instance, boulders could be power washed and reused for bank stabilization or channel reconstruction.

Trees and shoreline vegetation that overhang the sediment removal and capping areas (and are not
located in riverbank removal areas) will be pruned to the extent necessary to allow the safe and
effective implementation of in-river remediation. Where tree trimming or removal is necessary, the
trees will be cut above the trunk, and the root mass will be left in place where possible. Woody
debris that contacts river sediment will be transported to the UDF for disposal. Woody debris that
has not contacted river sediment will be segregated for reuse or disposal.

5.5 Riverbank Remediation/Stabilization

As described in Section 4.3, riverbank soil in Reach 5A will be removed, and the riverbank will be
reconstructed and stabilized to meet the Performance Standards summarized in Section 2.3. This will
include a combination of removal to address PCB-contaminated eroding riverbanks and
supplemental riverbank remediation based on constructability considerations. The latter, while not
required by the Revised Final Permit, will include remediation of small sections of bank that do not
require remediation but are situated between banks requiring remediation and of banks where the
erosion potential is relatively high and the adjacent floodplain PCB concentrations are elevated. The
supplemental riverbank remediation areas will be subject to either removal or stabilization as
determined based on further evaluation that will be conducted during final design, including
consideration of Natural Channel Design principles. The proposed riverbank remediation areas and
preliminary quantities are summarized in Section 4.3, and Figures 4-6a through 4-6i show the
preliminary riverbank remediation areas.
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Where riverbank soil removal is performed, the riverbank will be excavated to a minimum depth of
one foot. Additional excavation of riverbank soil will be performed (as needed) to create a stable
post-excavation slope. Because the riverbanks vary in height, soil types, and slope, the design for
riverbank excavation design will likely vary depending on location-specific characteristics. For
example, some riverbank soil removal areas may warrant a post-excavation slope of 3 horizontal to

1 vertical (3H:1V) whereas other areas may warrant a steeper slope due to soil types, erosion
potential, or the channel reconstruction approach. During final design, a slope stability evaluation will
be performed, and details related to riverbank excavation design will be provided. Additional
geotechnical data will be collected at certain riverbank remediation areas to support slope stability
evaluations as part of the supplemental data collection activities described in Section 10.2.

In general, the riverbank soil removal activities will be conducted concurrently with the adjacent
in-river sediment removal activities, although in areas where riverbanks are easily accessible from the
adjacent floodplain, they may be excavated from the top of bank.

Following excavation to the specified limits, the excavated riverbanks will be reconstructed to
minimize erosion considering the principles of Natural Channel Design, as appropriate. To the extent
practicable, this is intended to result in a channel that is in dynamic equilibrium, balances flow and
sediment loads, and reduces erosive forces. The design for reconstruction of the riverbanks will be
described in the Final RD/RA Work Plan for Reach 5A and may include revegetation, bioengineering,
or armoring based on location-specific conditions.

5.6 Floodplain Remediation

As described in Section 4.4, floodplain soil removal activities will be performed at residential
properties and non-residential floodplain EAs throughout Reach 5A. The proposed floodplain
remediation areas and preliminary quantities are summarized in Section 4.4 and shown on
Figures 4-7 and Figures 4-8a through 4-8q.

The floodplain removal activities will be conducted using standard mechanical excavation equipment
or other specialized equipment (e.g., an amphibious excavator) as needed based on field conditions.
In general, clearing of existing vegetation within the floodplain will be done only where necessary to
access and perform removal activities. Temporary roads needed to access remote floodplain removal
areas will be constructed using gravel or low-impact methods such as timber matting or composite
materials, as determined on a case-by-case basis. Some floodplain remediation areas may be
accessed from the river. In remediation areas where mature trees are present, these trees will be left
in place to the extent practicable, particularly on residential properties; and excavation in close
proximity to these trees will be performed by hand or using other methods that minimize
disturbance to the root system. However, trees located within or adjacent to excavations greater than
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a depth of one foot will be removed due to potential tree health and stability concerns associated
with deeper excavations, unless otherwise proposed by GE and approved by EPA.

During removal activities, field measurements will be made to verify that the target removal depths
and elevations have been achieved for each excavation area. It is anticipated that, in most cases, the
excavated soils will be loaded into haul trucks and transported to a nearby staging area before
transport to the UDF or to an off-site disposal facility, although, in some cases, materials may be
directly loaded for transport to the UDF or an off-site disposal facility.

Following removal, common backfill/topsoil material will be obtained from an off-site source and will
be placed and compacted to re-establish original grade. The imported backfill materials will either be
temporarily stockpiled at a nearby staging area before placement or, where appropriate, may be
transported directly to the excavation areas for placement. Detailed requirements and technical
specifications for the backfill and restoration will be presented in the Final RD/RA Work Plan for
Reach 5A.

5.7 Vernal Pool Remediation

As described in Section 4.5, there are 48 vernal pools in Reach 5A that require remediation (see
Table 4-12). Remediation of these vernal pools will include either traditional excavation and
restoration techniques or placement of amendments such as AC, depending on the results of the
pilot study being conducted on a subset of 10 of the 48 pools (see Section 4.5.2). Details related to
the design of the pilot study were provided in GE's June 2023 Vernal Pool Pilot Study Work Plan. In
summary, that plan outlined the performance criteria, described the process for selecting the
amendment(s) and application requirements, identified the anticipated footprint for removal and
amendment application, and described the metrics and monitoring (before, during, and after
remediation) to evaluate the effectiveness of the remediation approach used. It also provided the
experimental design of bench-scale testing to be conducted to evaluate various amendment types,
doses, and application methods. In accordance with EPA’s September 12, 2023, conditional approval
letter for that work plan, the work plan will be revised to reflect the conditions in EPA's letter.

Following the bench-scale testing, GE will present the final design of the pilot study implementation
for both the amendment-based and removal-based alternatives, including final plans, specifications,
sequencing, and schedule in a Final Revised Vernal Pool Pilot Study Work Plan. Depending on the
timing of EPA approval of that final plan, GE anticipates that implementation of the vernal pool pilot
study (i.e., excavation activities and placement of amendments in the 10 pilot pools) will be
conducted prior to initiation of other construction activities in Reach 5A. Excavation of soils from the
pools identified for removal is anticipated to be performed using similar methods and equipment to
those described in Section 5.6 for floodplain soils. As part of the pilot study, as described in GE's June
2023 Vernal Pool Pilot Study Work Plan, GE will conduct post-remediation monitoring of the pilot
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study vernal pools for a period of three years, which is anticipated to be ongoing while remediation
is occurring in other areas of Reach 5A. Following that monitoring period, GE will submit an
addendum to the Final RD/RA Work Plan for Reach 5A that will provide remedial design details for
the remaining 38 vernal pools to be remediated in Reach 5A.

5.8 Placement of Amendment in BW5A-1

Backwater BW5A-1 is the only backwater in Reach 5A located in Core Area 1 habitat. As summarized
in Section 2.2.2, the Revised Final Permit states that portions of backwater areas located within

Core Area 1 habitat that have discrete total PCB concentrations between 1 and 50 mg/kg in surficial
sediment shall receive placement of an amendment (AC and/or other comparable amendment) to
reduce PCB bioavailability. As discussed in Section 4.2.2.1, approximately 1.7 acres of BW5A-1 have
surface sediment (0- to 1-foot) PCB concentrations between 1 and 50 mg/kg.>! Figure 4-4a shows
the portion of BW5A-1 that will receive amendment.

AC is an amendment that has been successfully demonstrated to reduce the bioavailability of
PCB-contaminated sediments, and it has been applied in riverine and lake settings across the country,
such as the Grasse River, the Spokane River, and Onondaga Lake among others (Patmont et al. 2014).
Site-specific sediment PCB partitioning data collected historically from Reach 5A suggest that the
bioavailability of PCBs in this system is within the typical range for sediments (Weston 2002; BBL and
QEA 2003). However, site-specific testing of the effectiveness of AC to reduce PCB bioavailability in
Reach 5A sediments has not been conducted. GE's Vernal Pool Pilot Study Work Plan presents a
framework for bench-scale testing of floodplain vernal pool soils to evaluate the effectiveness of
various amendment types (specifically, powdered activated carbon [PAC], granular activated carbon
[GAC], and biochar) and doses in reducing (bioavailable) porewater PCB concentrations. Similar
testing of sediments from backwater BW5A-1 will be performed at the same time as the vernal pool
pilot study bench-scale testing. Details on testing methods and backwater sediment collection are
provided in the Treatability Study Work Plan for Reach 5A, which is provided in Appendix H and
summarized in Section 10.3. Results from the bench-scale testing will be used to determine the
appropriate AC type and dose for application within BW5A-1.

AC applications typically result in bioavailability reductions of 70% to 99% in PCB-impacted sediment
(Patmont et al. 2014). Therefore, the AC type and dose will be selected to achieve that typical range
of performance. Because this backwater is located in an area of sensitive habitat, it is anticipated that
the AC will be placed in such a way that minimizes habitat impacts—e.g., by broadcasting the AC as a
thin layer on top of the sediments and allowing natural processes (i.e., bioturbation) to mix the

>1 As described in Section 4.2.2.1, the remediation of BW5A-1 will also include sediment removal and engineered cap
placement in an approximately 0.09-acre portion of that backwater at three discrete polygons with total PCB
concentrations greater than or equal to 50 mg/kg in surface sediment.
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amendment into the sediments. This method of application will be evaluated further during final
design.

5.9 Material Handling and Staging Areas and Access Roads

Figures 5-6a through 5-6e show areas that have been conceptually identified as material handling
and staging areas (hereafter referred to as staging areas). The staging area locations were selected
based on the following considerations:

¢ Available or likely available access to land, approximately two to three acres in size, with
relatively short and/or simple egress to public roads;

¢ Avoiding or minimizing impacts to Core Area 1 and 3 habitat areas and other sensitive habitat
areas, to the extent practicable;*

¢ Minimizing disturbance to residential and other non-GE owned private properties;

e Proximity to the sediment, riverbank, floodplain, and vernal pool remediation areas defined in
Section 4, with spacing across the entire length of Reach 5A to facilitate ingress and egress to
the remediation areas; and

e Prioritizing use of disturbed or degraded habitat areas, where practicable (e.g., utility
corridors, open fields or other open areas, existing paths, areas with a strong dominance of
invasive plant species, and areas impacted by historical man-made disturbances).*

Figures 5-6a through 5-6e also show approximate locations for temporary roads to access the
staging areas and remediation areas. Like the staging areas, the routes for the temporary access
roads were selected to prioritize use of disturbed or degraded habitat areas, where practicable

(e.g., utility corridors, existing paths, and other disturbed areas). The temporary access roads are
designated as either primary or secondary access roads. At this conceptual design phase, it is
anticipated that the primary access roads will consist of temporary gravel roadways to support the
weight of trucks necessary to haul away the excavated materials for disposal and to haul imported
cap and backfill materials to the staging areas or remediation areas before placement. The secondary
access roads that provide access to isolated remediation areas in the floodplain will be constructed
using gravel or low-impact construction methods (e.g., timber matting, composite material) and/or

32 As noted above, no staging areas are proposed in Core Area 1 or 3 habitat areas; impacts to Core Area 2 habitat
cannot be avoided given the widespread extent of Core Area 2 in Reach 5A.

53 Such disturbed or degraded areas were identified during the Baseline Restoration Assessment (BRA) of Reach 5A
and were described and shown in Section 10.1 and Figures 10-1a through 10-1e of the Reach 5A BRA Report
submitted on August 25, 2023. Those areas were considered in selecting preliminary staging area locations, as well as
access roads (discussed below).
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may be traversed using other low-ground pressure equipment if location-specific conditions are
appropriate.

The staging area locations were selected to support the material handling, dewatering, and
segregation for nearby remediation areas. For example, Staging Area 1 (Figure 5-6b) is intended to
support the remediation of floodplain soil, riverbank soil, vernal pools, and main channel sediment
between the Confluence and the Pomeroy Avenue Bridge (i.e., between River Stations 0+00 and
48+50), and Staging Area 2 (Figure 5-6¢) is intended to support remediation between the

Pomeroy Avenue Bridge and the Holmes Road Bridge (i.e., between River Stations 48+50 and
57+00). Because the Reach 5A remedial construction will take multiple years to complete,
construction of individual staging areas and associated access roads will not occur until they are
needed to support the remediation in the applicable section of the river or floodplain. For example,
because the remediation will occur from upstream to downstream, Staging Area 1 will be
constructed to support remediation during the first construction season, and the staging areas at the
downstream end of Reach 5A will not be constructed until the work advances downstream (i.e., multiple
years after remediation begins at the Confluence).

The final locations of the staging areas will be subject to potential modification based on the final
remediation areas, GE's ability to obtain access agreements for the properties where the staging
areas and temporary access roads will be constructed, and selection of a remediation contractor and
sediment removal methods. Details regarding the design of the temporary staging areas and access
roads will be presented in the Final RD/RA Work Plan for Reach 5A after EPA approval of the
proposed remediation areas that are described in Section 4.

Site-related material handling activities will be performed consistent with the updated POP, which is
scheduled be submitted to EPA in early 2024.>* If departure from the protocols specified in the final
POP become necessary, alternate protocols will be discussed with EPA prior to implementation. The
conceptual approach for handling removed sediments, soils, and debris has been developed in
consideration of the following: (1) the nature and characteristics of the materials to be removed;

(2) on-site processes needed to prepare the materials for temporary staging and subsequent
disposition (e.g., dewatering of materials containing excessive water); and (3) the overall sequence
and schedule of the removal activities. Based on these considerations, several handling-related
activities will be performed after the sediments, soils, and debris are removed and before they are
transported for final disposition at the UDF or an off-site disposal facility.

This conceptual design anticipates that the areas to be used for material handling and temporary
staging of excavated and imported materials will consist of outdoor areas that will not be subject to

>4 In accordance with EPA’s approval of GE's May 2023 request to revise the schedule for submission of several
deliverables, the updated POP is required to be submitted by January 25, 2024.
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future remedial excavation. Appropriate run-off and run-on controls will be in place prior to
placement of excavated material at the temporary staging areas. The staging and material handling
areas, as well as any associated erosion and sedimentation controls, will be inspected regularly, and
any noted deficiencies will be promptly addressed. Temporary stockpiles will be constructed on
bermed areas lined with an impermeable liner.

The removed sediments, soils, and debris will be transported to nearby staging areas before
transport to the UDF or to an off-site disposal facility, or the materials may be directly transported to
the UDF or off-site disposal facility. At the staging areas, removed sediments, soils, and debris will be
segregated into appropriate stockpiles, with separate stockpiles for materials that will be subject to
disposal at the UDF and those to be sent to an off-site disposal facility(ies). Debris encountered
during sediment and soil removal will be segregated for disposal based on the designation of the
surrounding sediment or soil. As necessary, large debris items will be cut to size at the staging areas
to facilitate transport and to meet the requirements of the disposal destination. If appropriate, some
debris may be decontaminated and beneficially reused; for instance, boulders could be power
washed and reused for bank stabilization or channel reconstruction.

To the extent practicable, removed sediment, soil, and debris will be directly loaded into sealed
vehicles for transport to the staging areas for temporary stockpiling and management

(e.g., dewatering) prior to transport and disposal at the UDF or transport to an approved off-site
disposal facility, or they may be directly transported to the UDF or off-site disposal facility. Where
saturated soils and sediments are encountered, they will be allowed to drain within the excavation
limits by being placed in small piles for gravity dewatering or by draining directly from the excavator
bucket suspended over the excavation area prior to being loaded into sealed vehicles for transport.

Where excavated materials are transported to staging areas, they will be staged and managed at the
staging areas until they have been sufficiently dewatered by gravity to pass the Paint Filter Liquids
Test (SW846 Test Method 9095B). For excavated materials that will be subject to disposal at the UDF,
if gravity dewatering does not yield material that will pass the Paint Filter Test, drier excavated
materials (if available in sufficient quantities) or drying agents (e.g., Portland cement, cement kiln
dust, lime, fly ash, or other suitable and locally available material) will be blended with the excavated
material (as necessary) to condition the material such that it is suitable for transport (i.e., contains no
free liquids and passes the Paint Filter Test). If additional dewatering is needed for materials that will
be transported to an off-site disposal facility, GE will take other actions (e.g., blending excavated
materials that have a higher moisture content with excavated soils that have a lower moisture
content, if practicable) prior to adding drying agents. Once the excavated materials are sufficiently
dewatered, the materials prepared for final disposition will be loaded into lined and covered over-
the-road vehicles for transport to the UDF or for off-site transport. Bench-scale treatability testing
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will be performed prior to final design to evaluate the effectiveness of potential dewatering methods
for sediment to be removed from Reach 5A, as described in Section 10.3.

Water generated from sediment, soil, and debris staging and processing, stormwater that
accumulates in the staging area exclusion zone, backwash water generated during operation of water
treatment systems, and water used for decontamination will be collected at the staging area and
treated at a nearby temporary water treatment system or at the GE Facility. Details associated with
treatment and discharge of water generated during the sediment processing will be developed
during the final design.

5.10 Waste Transport and Disposal

As discussed in Section 4, GE has performed an initial evaluation of the existing PCB data from the
soils and sediments subject to removal to assess whether the excavated materials can be disposed of
on-site at the UDF or must be sent to an approved off-site disposal facility under the Revised Final
Permit's disposal criteria summarized in Section 2.6. This section provides a conceptual overview of
the transportation and disposal of excavated sediments and soils. Additional details regarding waste
transport and disposal, including potential transportation routes and procedures and disposal
procedures, both for disposal at the UDF and for off-site transport, will be provided in the
forthcoming Off-Site and On-Site Transportation and Disposal Plan (T&D Plan), which is scheduled to
be submitted to EPA by the end of October 2023.>> As provided in the Final Revised SOW, the final
methods of transport and transportation routes to the UDF and to the selected off-site disposal
facilities will be identified in the Final RD/RA Work Plan or SIP for Reach 5A.

5.70.1 Waste Characterization

As described in Section 3.3, sediment samples collected from 10 transects in the main channel during
the Reach 5A PDI were analyzed by the TCLP for disposal characterization, and none of the TCLP
parameters were detected above the RCRA hazardous waste toxicity characteristic regulatory levels in

40 CFR 261.24. Once off-site disposal facilities have been selected, GE may perform additional waste
characterization sampling to establish the necessary waste profiles and ensure that the material to be
sent to such facilities has been adequately characterized, as required by the selected disposal
facilities. If additional waste characterization sampling is deemed necessary, GE will coordinate with
EPA and submit a plan to describe the proposed sampling (potentially included in the Final RD/RA
Work Plan or the subsequent SIP).

> In accordance with EPA’s approval of GE's May 2023 request to revise the schedule for submission of several
deliverables, the T&D Plan is required to be submitted by October 31, 2023.
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5.10.2 On-Site Transport to UDF

Details related to the construction and operation of the UDF will be presented in the Upland Disposal
Facility Final Design Plan, which is scheduled to be submitted to EPA 60 days after EPA approval of
the Final PDI Summary Report for the UDF (submitted in August 2023).

Over-the-road transport of excavated materials to the UDF is considered “on-site” transport and is
subject to the on-site permit exemption specified in Section 121(e) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and Paragraph 9.a of the CD for
the GE-Pittsfield/Housatonic River Site. Additional details regarding transport of materials to the UDF
will be provided in the forthcoming T&D Plan.

5.10.3 Off-Site Transport

In accordance with Attachment E of the Revised Final Permit and as summarized in Sections 2.6 and
4, excavated soil and sediment from portions of Reach 5A will be transported to an approved off-site
disposal facility or facilities outside of Massachusetts. As required by Section I1.B.6.a.(2) of the Revised
Final Permit, a minimum of 100,000 cy of PCB-impacted sediment, riverbank soils, and/or floodplain
soils for the entire ROR Remedial Action project will be sent off site to such an out-of-state facility.
The actual quantity of excavated soil and sediment from portions of Reach 5A that are transported to
an approved off-site disposal facility will be documented to track progress toward achieving this
minimum 100,000 cy requirement.

For off-site transport, over-the-road transport of excavated materials will be required to move
material from the temporary stockpile areas near the remediation area (or from the removal area
itself via direct loading) to an off-site disposal facility or potentially to a nearby loading area for
subsequent transport by rail to an off-site disposal facility. Such over-the-road transport will be
performed by licensed haulers in accordance with appropriate local, state, and federal regulations.
Dump trailers leaving the work area will be lined to prevent spillage during transportation (as
necessary), manifested, and placarded in accordance with federal and state requirements using
hazardous waste manifests or bills of lading.

GE's evaluation of off-site transportation options is ongoing. Additional details regarding the
identification and evaluation of off-site transportation methods will be presented in the forthcoming
T&D Plan. The final selection of such methods will take into account the limited volume of materials
designated for off-site disposal from Reach 5A and the anticipated duration over which those
materials will be removed. As noted above, in accordance with the Final Revised SOW, the final
methods of transport and transportation routes to the off-site disposal facilities will be described in
the Final RD/RA Work Plan or SIP for Reach 5A.
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5.11 Habitat Impacts and Restoration

The Performance Standards for restoration of disturbed areas in the ROR, as provided in

Section 11.B.1.c.(1) of the Revised Permit and summarized in Section 2.1.3, require GE to do the
following: (1) implement a comprehensive program of restoration measures to address the impacts
of the remediation on affected ecological resources, species, and habitats, including, but not limited
to, riverbanks, riverbed, floodplain, wetland habitat, and the occurrence of threatened, endangered,
or other state-listed species and their habitats; and (2) return areas disturbed by remediation
activities to pre-remediation conditions (e.g., the functions, values, characteristics, vegetation,
habitat, species use, and other attributes) to the extent feasible and consistent with the remediation

requirements.

The Reach 5A BRA Report, submitted on August 25, 2023, and described in Section 3.8, presented a
detailed baseline ecological inventory and assessment of pre-remediation conditions and functions
of the affected habitats within Reach 5A and provides the required information for meeting the
restoration Performance Standards set forth in Section 11.B.1.c.(1) of the Revised Permit as applicable
to this reach. The conditions and features identified in the Reach 5A BRA Report have also been used
in concert with engineering considerations in an effort to site staging areas and access roads in areas
with lower habitat values where practicable (as discussed in Section 5.9).

To address the restoration requirements described previously, in addition to understanding the
existing (baseline) conditions, the potential effects on those baseline conditions from the remedial
activities need to be considered. These effects are described generally in the following subsections,
based on the currently anticipated remedial measures to be applied in Reach 5A and the updated
baseline habitat information. The design process will incorporate feasible means of minimizing
impacts during all phases of the remediation process; this effort will attempt to reduce the needs for
restoration and the time frames needed for recovery of ecological characteristics and functions. In
accordance with the Revised Final Permit and the Final Revised SOW, GE will prepare and submit a
separate Restoration/Corrective Measures Coordination Plan (Restoration/Remediation Coordination
Plan) and a separate Restoration Plan for Reach 5A, to be submitted concurrently with the Final
RD/RA Work Plan for Reach 5A. Those plans will provide details regarding the restoration of
impacted habitats in Reach 5A.

5.11.1 Riverine Habitat Impacts and Restoration

As described above, remediation of the Reach 5A river channel will include excavation and cap
placement over the entire river bottom. Primary impacts related to habitat alterations resulting from
those activities include the following:

¢ Removal of organisms present in the sediments that are subject to excavation;

e Dewatering impacts on organisms and resting stages (eggs, seeds, and overwintering forms);

Conceptual RD/RA Work Plan for Reach 5A 91 September 2023



Generation of turbidity and downstream movement of suspended sediment from areas that
are not dewatered;

Removal of woody debris, rocks, and other structural habitat elements;

Changed substrate type that may not support some previously resident species of
invertebrates, fish, and other wildlife;

Impact on state-listed species present in the river channel; and

Potential colonization by invasive species.

Restoration of affected aquatic riverine habitat will include the following steps, which will be

coordinated with the various phases of the remediation process, as will be described in the

Restoration/Remediation Coordination Plan and the Restoration Plan for Reach 5A:

Site Preparation Phase: During this phase, GE will conduct any necessary investigations of
state-listed species, such as surveys for wood turtles and any other state-listed aquatic species
with Species Habitat in the river channel. It will also identify any specific habitat features to be
avoided and preserved consistent with the remediation plan (e.g., certain large trees along
access routes), as well as procedures to afford their protection during clearing activities for
construction of access roads and staging areas.

Excavation Phase: During this phase, GE will evaluate cut trees for subsequent reuse as habitat
features and will set aside selected material (if any) separately from woody debris to be
removed from the site. GE will also identify large in-stream woody debris or other features
present in the channel, if any, for possible replacement after excavation.

Capping/Backfilling and Grading Phase: During this phase, GE will place specified backfill and
capping material in accordance with design plans, including replacement of large woody
debris, boulders, or other structural habitat features (if any) where doing so would not
compromise the integrity of the cap and is consistent with the restoration design. It will also
install specific habitat features (if any) designed to replace features used by state-listed
species. Final dimensions of the channel will be determined during final design and will take
into consideration principles of Natural Channel Design. Final grades and geomorphic
features may vary from existing conditions to help ensure that the rebuilt channel is stable.

It is assumed that the riverine restoration program will not include active planting of native aquatic

vegetation, which is relatively sparse in Reach 5A. Rather, it is assumed that natural recolonization of

plants from upstream will occur as suitable substrate conditions develop over time.>®

%6 Given the presence of invasive species within the watershed, recolonization in many vegetated areas may include
invasive species that are impracticable to control in flowing water.

Conceptual RD/RA Work Plan for Reach 5A 92 September 2023



5.11.2 Riverbank Habitat Impacts and Restoration

As previously discussed, remediation of the riverbanks will occur, in most cases, concurrently with the
remediation of the river channel. Similarly, riverbank restoration, where required, will generally occur
as the riverine habitat is restored. As described in Section 4.3.2, approximately 12,300 feet
(approximately 25%) of riverbanks in Reach 5A will be subject to remediation. The bank remediation
activities will involve removal of riverbank vegetation and woody debris from the riverbanks, as well
as the cutting back and reshaping of banks and removal of bank soil in designated locations. This will
result in the loss of large mature trees alongside, overhanging, and adjacent to the river in the areas
subject to remediation, leading to a more open canopy along and immediately adjacent to the river.
Primary impacts related to habitat alterations resulting from riverbank remediation/stabilization
activities include the following:

e Alteration of connectivity between the river and the adjacent floodplain;

e Removal of structural habitat features, such as large overhanging trees, dense shrub and vine
growth, cut/undercut banks, vertical sandy banks, large woody debris, and rocks;

e Alteration of bank suitability for providing burrows, nesting, and crevices/cavities for multiple
wildlife species;

e Potential impacts on state-listed species that use the riverbanks; and

¢ Potential colonization by invasive species.

Following removal of riverbank soil in areas where bank excavation is required, the bank will be
restored taking into consideration the principles of Natural Channel Design. Restoration will consist
of either stabilizing or rebuilding the riverbank. To the extent practicable, riverbank restoration will
utilize bioengineering methods, such as vegetative plantings (seeding, plugs, and livestakes), coir
matting, toe-wood, rock or log vanes, vegetated geogrids or soil layer lifts, and compartmentalized
placed fill. In areas of high shear stress or where utilities or other infrastructure may need protection,
use of harder bank protection, such as riprap or articulated concrete block revetment, may be used.

The riverbanks that undergo remediation will all be replanted with native vegetation. However, it
should be noted that the banks will be especially vulnerable to recolonization by Japanese knotweed
(Reynoutria japonica) which is an invasive species that is already common along the Reach 5A
riverbanks.

5.11.3 Backwater Habitat Impacts and Restoration

All six backwater areas in Reach 5A will require remediation, as described in Section 4.2.2. For three
of the backwaters, the remediation will involve sediment removal and capping of the entire
backwater area; two others will be subject to sediment removal and capping over 60% to 70% of the
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backwater area. For BW5A-1 (located in Core Area 1 habitat) only a small area (0.09 acre) will be
subject to removal and capping, with the remaining 1.7 acres remediated by the application of an
amendment. As described in Section 5.3, the engineered cap in backwaters is proposed to be a
12-inch sand cap that includes a sorptive carbon-based amendment. Final grades in the backwaters
are intended to be consistent with original grades.

These backwater habitats are largely deep marsh habitat, with some smaller areas of shallow marsh.
Primary potential impacts related to habitat alterations resulting from the backwater remediation
involving sediment removal and capping could include the following:

e Change in surface sediment content and characteristics;

e Removal of existing seed bank and organisms in the sediment, as well as structural habitat
features, such as large woody debris and rocks;

e Potential impacts to state-listed species habitat in the backwaters; and

e Potential colonization by invasive species.

For BW5A-1, where only a relatively small area of sediment removal/capping is proposed, these
potential impacts will be greatly minimized or entirely negated. Physical impacts to the backwater
habitat from the application of an amendment may result in some surface disturbance and impact to
vegetation in the backwaters.

The primary restoration goal for backwaters is to restore the surface water hydrology of the
backwater deep marsh habitat. The critical component of this restoration is to restore the
pre-remediation hydraulic connection to the river, thereby maintaining backwater flooding and the
overall backwater hydrologic regime. In general, the sand cap material is anticipated to be a suitable
planting media for the growth of the deep marsh plant species desired to be re-established through
natural recolonization because vegetative growth and expansion in sandy sediments are typically
robust. In addition, GE will consider revegetation measures (e.g., seeding and/or planting) in some
backwater areas as warranted based upon final evaluation of specific impact areas. Backwater
flooding into these six areas generally occurs at least annually, such that sediment deposition will
add to the surface sediments on a regular basis to further supplement the substrate suitability to
support revegetation.

5.11.4 Other Waterbodies Habitat Impacts and Restoration

As described in Section 4.2.3, three Other Waterbodies in Reach 5A will be subject to remedial
activities—the Intermittent Side Channel, portions of Sykes Brook, and West Pond. The remediation
will include removal and capping of the top one foot of sediment in the Intermittent Side Channel
and Lower Sykes Brook and up to two feet of removal, followed by backfill placement, in West Pond.
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The habitats of these Other Waterbodies were described briefly in Section 3.8.4, and summaries of
the potential habitat impacts and restoration associated with each are presented below.

Potential habitat impacts and restoration measures for the portion of Sykes Brook subject to
remedial activities will be similar to those described above for the riverine habitat in the main stem of
the Housatonic River (see Section 5.11.1). Habitat impacts associated with the Intermittent Side
Channel will be minimal because it is primarily a conveyance channel for overbank flooding and will
be substantially restored to existing conditions in form and function (with an engineered cap for
stabilization as needed). West Pond remediation will follow a similar approach as that for the
backwaters, and the potential habitat impacts and measures to address such impacts will be similar
to those outlined above for the Reach 5A backwaters (see Section 5.11.3). The outlet flows and water
stage/regime in West Pond will require addressing beaver dam activity, particularly on the western
side, where attempts to maintain discharges from the pond through beaver impoundments have
been an ongoing effort.

5.11.5 Floodplain Wetland and Upland Habitat Impacts and Restoration

Based on the currently proposed remediation footprints in Reach 5A (described in Section 4), the
floodplain remediation is expected to directly impact approximately 5.8 acres of floodplain habitats
(excluding vernal pools), distributed among the following cover types: 4.7 acres of floodplain forest,
0.19 acre of floodplain shrub swamp habitat, 0.73 acre of marsh/wet meadow habitats, and 0.23 acre
of upland fields or other disturbed/developed conditions. In addition, temporary access roads and
staging areas are estimated to impact approximately 16.8 acres of floodplain habitat within the

1 mg/kg PCB isopleth (based on the preliminary staging area and temporary access road layout
shown on Figure 5-6).° These include impacts to the following cover types: 7.4 acres of floodplain
forest, 0.75 acre of floodplain shrub swamp habitat, 2.0 acres of marsh/wet meadow habitats, and
6.6 acres of upland fields or other disturbed/developed conditions.

Floodplain wetland and upland habitat impacts associated with both remediation and supporting
activities could include the following:

e [oss of vegetative cover. This impact will be most prominent in forested areas. As discussed in
Section 5.6, the removal of mature trees in remediation areas will be minimized to the extent
practicable, particularly on residential properties. However, where such removal is necessary,
the trees will be lost; further, the grubbing of the root systems, where necessary, could extend

57 The extents of floodplain habitat impacts associated with temporary access roads conservatively assume a road
width of 20 feet; the actual design details for the temporary access roads will be evaluated and determined during
final design. In addition, the extents of floodplain habitat impacts associated with both temporary staging areas and
temporary access roads include only the portions of those features inside the 1 mg/kg PCB isopleth. Approximately
18.2 acres of temporary staging areas and approximately 6.9 acres of temporary access roads are located outside of
the 1 mg/kg isopleth.
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laterally (perhaps outside of the direct footprint of the activity) and to the subsurface soils.
This impact may be limited in some cases with the use of timber matting and/or low ground
pressure equipment, as discussed previously. Non-forested portions of the floodplain will be
less impacted, especially from access roads and staging areas, because the grubbing activity
may not be warranted in such areas and would be more confined to the areas directly
impacted by remediation.

Changes in soil characteristics. Areas subject to remedial excavation and other activities will be
returned to grades consistent with pre-remediation conditions (to the extent practicable) by
backfilling and grading, and BMPs will be implemented during construction. However,
changes in structural characteristics and physical-chemical properties of existing floodplain
soils are to be expected despite BMPs. Further, changes in the floodplain microtopography
are likely to result from remedial excavation as well as access road and staging area
construction and operation. These impacts will be minimized to the extent practicable by
detailed specifications and adherence to BMPs.

Changes in surface and subsurface hydrology. Floodplain habitats have developed based on
complex patterns of surface water flow during flooding conditions and by shallow
groundwater and interstitial water dynamics. These conditions can be altered by excavation
and re-grading and by compaction from heavy equipment operations.

Potential impacts to rare species habitat. Both remediation and support activities could impact
the habitat of federally or state-listed rare species in the floodplain.

Potential colonization by invasive species. Although replanting and reseeding of cleared areas
will be conducted, the disturbance caused by remediation and support activities could
ultimately result in some recolonization by invasive plant species.

A number of restoration procedures are available that would be implemented to address the impacts

described above and to restore the affected floodplain habitats. The implementation of the work

related to restoration of the floodplain habitats will likely include the following steps, which will be

coordinated with the various phases of the remediation process, as will be described in the

Restoration/Remediation Coordination Plan and Restoration Plan for Reach 5A:

Implement any necessary construction-phase monitoring for federally or state-listed species
(e.g., monitoring for wood turtles).

Evaluate cut above-ground woody debris for potential subsequent reuse as habitat features
and set aside any selected material to separate it from woody debris that is to be removed
from the site.

Use grade stakes and pre-remediation topographic mapping to re-establish the
pre-remediation topography to the extent practicable. Make efforts to establish the original
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configuration of depressional areas and swales in forested areas that contribute to flood
storage, surface water conveyance through the floodplain, soil moisture, and other habitat
conditions.

e Promote microtopographic variability by embedding some organic debris within the
replacement soils.

e Distribute dead woody debris over and into the ground surface as appropriate, depending on
pre-remediation coverage.

e Apply an appropriate seed mix to the disturbed portions of the remediation area, including
access and staging areas.

e Plant trees, shrubs, and herbaceous species as detailed on final approved planting plans.
These plans would include, to the extent feasible, replanting any state-listed plant species that
would be impacted and/or any affected plant species that is relied upon by federally or
state-listed animal species.

5.11.6 Vernal Pool Habitat Impacts and Restoration

As described in Section 4.5, it is anticipated that remedial activities will occur in 48 of the 59 vernal
pools identified in Reach 5A. Remediation will consist of either excavation and restoration or
application of an amendment, to be determined in part based upon the results of a vernal pool pilot
study. The associated impacts and restoration details associated with each approach will be
evaluated during the vernal pool pilot study.

5.11.7 Rare Species Habitat Impacts and Restoration

As described previously, MNHESP has mapped portions of Reach 5A as Species Habitat for

21 state-listed rare species, including 10 plants, seven invertebrates, two birds, one reptile, and one
mammal (which is also a federally listed endangered species). Specific occurrences of these rare
species within preliminary remediation and access road/staging areas have not been determined. It is
anticipated that additional surveys will be conducted to assess the specific habitat conditions within
areas designated for remediation or access roads/staging areas relative to the habitat requirements
of these species. As described in GE's Restoration Performance Objectives and Evaluation Criteria
Report (Restoration Criteria Report; Arcadis and AECOM 2023), submitted on August 25, 2023, the
restoration evaluation criteria for rare species impacts are that the impacted habitat for those species
has been restored to pre-remediation conditions or other conditions that would support such
species or that mitigation for such impacts has been provided and that the applicable requirements
of the Massachusetts Endangered Species Act for state-listed species have been met. The Restoration
Plan for Reach 5A will be designed to meet these criteria.
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5.12 Property Access

Access to various properties along Reach 5A will be required to facilitate site preparation and
remedial construction and restoration activities. Those activities include performing remedial
excavation and backfilling activities on private and public properties, constructing temporary access
roads, and constructing staging and support areas at several locations. As such, signed property
owner access agreements will be needed.

Subsequent to final design and prior to the start of any site work, GE will develop a database of
properties that will be affected by remediation and support activities. Property owner contact
information, obtained from review of City of Pittsfield tax mapping and property owner records, will
be included in the database. GE will then contact the private and public floodplain property owners
along Reach 5A as needed to notify them of the anticipated work and request that they provide a
signed Consent for Access form (based on the form included in the CD) allowing GE and the
regulatory agencies, including, EPA, access permission to perform and oversee the work.

GE will track the signed access agreements received in the database and will work with property
owners to obtain necessary access agreements. In the event that GE is unable to obtain a signed
Consent for Access form from a property owner after making several attempts to do so, GE will notify
EPA and provide support for any future attempts by EPA to obtain access permission.

5.13 Consideration of Cultural Resources

As discussed in Section 3.9, GE's Revised Phase |IA CRA Report stated that the next step in the cultural
resource evaluation process is to conduct a Phase IB CRS of portions of Reach 5A that will be
affected by remediation activities or construction and use of access roads and staging areas in order
to evaluate whether those activities will impact any potentially significant cultural resources. The
proposed CRS for Reach 5A is described in GE's Phase IB CRS Work Plan for Reach 5A, which is being
submitted concurrently with this Conceptual RD/RA Work Plan. That work plan defines an updated
Archaeological Area of Potential Effects (APE) and Historic Architectural APE for Reach 5A, compares
those APEs with the areas identified as containing known potentially significant cultural resources or
having a high potential to contain such resources, and describes the proposed intensive survey
activities in areas where the two overlap. The results of these survey activities will be presented in a
Phase IB CRS Report.

If the additional Phase IB investigations and assessments indicate that the Reach 5A remediation or
support activities would result in an adverse effect on potentially significant archaeological or historic
structural resources, that such effects cannot be avoided, and that additional information is
necessary to determine whether the resources to be affected are in fact significant (using criteria
identified in the Phase IB CRS Work Plan), GE will prepare and submit a Phase Il CRA Work Plan to
evaluate the latter issue. The Phase Il CRA Work Plan will be submitted on a schedule specified in the
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Phase IB CRS Report, and the results of the proposed activities will be presented in a Phase Il CRA
Report, to be submitted no later than the date of submittal of Final RD/RD Work Plan for Reach 5A. If
it is determined that remediation or support activities would affect significant cultural resources, GE
will evaluate whether those resources can be protected during such activities. In the event that the
remediation and/or support areas would result in unavoidable adverse effects on significant cultural
resources, mitigation activities may be necessary. Any proposed mitigation activities would be
described in the Final RD/RA Work Plan for Reach 5A.
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6 Applicable or Relevant and Appropriate Requirements

In addition to establishing Performance Standards for the remediation to be conducted in Reach 5A
(summarized in Section 2), the Revised Final Permit, in Attachment C, identifies the ARARs for the
ROR Remedial Action. The ARARs that are pertinent to and were considered for the remedial design
in Reach 5A are presented in Table 6-1 (in the same format as Attachment C to the Revised Final
Permit).>® That table also specifies the actions to be taken in the Reach 5A remediation to comply
with these ARARs (where not waived by EPA).

Section II.E of the Revised Final Permit requires that the technical RD/RA submittals for response
actions for the ROR specify additional ARARs not listed in Attachment C, if any, for such response
actions. As shown in Table 6-1, one additional guidance document that was not listed in Attachment C
(EPA's Subaqueous Capping Guidance [Palermo et al. 1998]) has been identified as a document “to
be considered” in the Reach 5A remediation. Pursuant to Section I.B.2.i of the Revised Final Permit
and as described in Section 5.3, this guidance was considered during conceptual design of the

engineered cap.

>8 Note that this summary does not include ARARs that are pertinent to the UDF design. Those ARARs were presented
in the UDF Conceptual Design Plan submitted to EPA on December 6, 2022.
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7 Quality-of-Life Considerations

Section I.H.11 of the Revised Final Permit requires GE to prepare a QOL Compliance Plan that
discusses how several topics will be addressed during remediation, including the following:

(1) potential air quality, noise, odor, and light impacts; (2) potential impacts on recreational activities;
(3) road use, including restrictions on transportation of waste material through certain residential
areas> and methods to minimize and mitigate transportation-related impacts to neighborhoods,
infrastructure, and the general public; (4) coordination with local governments and affected
residents/landowners at or near areas impacted by remediation; and (5) community health and
safety. The QOL Compliance Plan is scheduled for submittal to EPA in December 2023.%°

A central focus of the QOL Compliance Plan will be defining standards for air quality, noise, odor,
and lighting to be implemented during the ROR Remedial Action. The QOL Compliance Plan will be a
site-wide plan that defines the standards that will be applied throughout the ROR. Details regarding
potential QOL impacts resulting from the remediation in Reach 5A, the approach to monitoring
those impacts in that reach, and methods to minimize or mitigate such impacts will be provided in
the Final RD/RA Work Plan for Reach 5A. It is anticipated that an adaptive management approach will
be implemented with respect to compliance with these QOL standards, such that modifications to
control measures and remedial construction activities may be identified as the project proceeds.
Details regarding the adaptive management approach to be applied to the ROR Remedial Action will
be described in GE's forthcoming Adaptive Management Plan.

The QOL Compliance Plan will also describe the impacts of remediation on recreational activities in
the river and floodplain in the ROR area and measures to minimize or mitigate such impacts where
practicable. As applicable to Reach 5A, the plan will include a general provision that GE will work
cooperatively with the City of Pittsfield and the Commonwealth of Massachusetts to facilitate their
enhancement of recreational activities, such as canoeing and other water activities, hiking, and biking
in the ROR corridor, on properties where remediation will occur and/or where temporary access
roads are constructed. Specifics regarding the impacts of remediation on recreational activities in
Reach 5A and methods to minimize or mitigate such impacts will be provided the Final RD/RA Work Plan.

The QOL Compliance Plan will also address concerns related to increased traffic in or near residential
areas and stress on local roadways that could result in the need for increased road maintenance. The
plan will describe methods to reduce residential impacts where practicable, including use of

remediation techniques that will avoid transport of waste material through residential areas. The plan

39 Section 11.H.11.c of the Revised Final Permit identifies specific roads where restrictions on transport of waste
material through residential areas are required.

60 |n accordance with EPA's approval of GE's May 2023 request to revise the schedule for submission of several
deliverables, the QOL Compliance Plan is required to be submitted by December 20, 2023.
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will also include a description of activities that will be performed to document the pre- and post-
remediation conditions of municipal roads and associated infrastructure (e.g., bridges and culverts)
that may be used for the transportation of materials required for remediation. Specific potential
roadways to be used for the transport of excavated materials from Reach 5A to the UDF or to off-site
disposal facilities will be provided in the forthcoming T&D Plan, with the final selection of such
roadways to be included in the Final RD/RA Work Plan or SIP, as discussed in Section 5.10.
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8 Sustainability Considerations

8.1 Overview

Section 11.H.14 of the Revised Final Permit required GE to prepare a sustainability and climate
adaptation plan that includes measures to ensure that the remediation activities to be conducted in
the ROR are designed and constructed to be resilient to potential impacts from climate change and
to incorporate, where practicable and appropriate, methods to minimize GHG emissions. GE's
Sustainability and Climate Adaptation Plan (SCAP; Anchor QEA 2022b) was submitted to EPA on
September 16, 2022, and conditionally approved by EPA on January 27, 2023. EPA's conditional
approval letter on the SCAP directed GE to provide design details and measures to be implemented
to provide climate resiliency and sustainability in a specific section in the Conceptual and Final
RD/RA Work Plans for each RU. Consistent with that directive, this section contains a preliminary
vulnerability assessment performed consistent with EPA’s 2019 Climate Resilience Technical Fact
Sheet: Contaminated Sediment Sites (EPA 2019b) and a conceptual GHG emissions evaluation. At this
conceptual stage of the Reach 5A design, this section provides a summary of the tools that will be
used to estimate GHG emissions during final design and a summary of the measures that may be
incorporated into the final design to minimize GHG emissions.

8.2 Vulnerability Assessment

A preliminary vulnerability assessment was conducted to define and summarize potential climate
change vulnerabilities of the Reach 5A remediation and identify potential resiliency measures to
avoid or mitigate such impacts. Results of this assessment are described in the following subsections
and summarized in Tables 8-1 and 8-2. This preliminary assessment will be updated, as necessary,
during final design as additional details related to remedy implementation are better understood.

As described in the above-referenced EPA Fact Sheet, the following steps were performed as part of
the vulnerability assessment: (1) an exposure assessment to identify particular hazards of concern
and characterize exposure to those hazards caused by climate change; (2) a sensitivity assessment to
evaluate the likelihood for those hazards to reduce the remedy’s effectiveness; (3) identification of
potential resiliency measures to mitigate high-priority vulnerabilities; and (4) a review of adaptive
capacity to adjust to climate variability and extremes caused by climate change. Each of these
elements is described further in the following subsections.
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Table 8-1

Potential Vulnerabilities Associated with Potential Climate Change Impacts

Reach 5A Remedy Components

Potential Vulnerabilities Due to Extreme Weather

Physical Damage

Water Damage

Power Interruption

Reduced Access

Submerged Engineered cap - during construction

Components Engineered cap — post-construction

Upland Components | Riverbank reconstruction and stabilization measures

Exposed construction equipment and vehicles

Sediment dewatering and treatment equipment

Fuel storage units

Site Operations and

Monitorin ipmen
Infrastructure onitoring equipment

Fencing and signs for controlling access or use

Field office trailers and other support structures

Temporary access roads
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Table 8-2

Potential Resiliency Measures to Address High-Priority Vulnerabilities

Potential Points of System Vulnerability

Potential System Disruption Due to
Extreme Weather

Physical
Damage

Water
Damage

Power
Interruption

Reduced
Access

Potential Resiliency Measures for
High-Priority Vulnerabilities

Engineered Cap -
during construction

Evaluate the feasibility of using water
diversion/containment barriers to conduct sediment
removal and capping under dewatered (dry) conditions
(see Section 5.4.1)

Submerged
Components

Engineered Cap —
post-construction

Design the engineered cap'’s erosional protection layer to
withstand a 100-year return period flow consistent with
EPA guidance (see Section 5.3.1)

Conduct a sensitivity analysis to evaluate whether the
erosion protection layer should be further enhanced to
protect against higher flows (see Section 5.3.1)
Implement a post-construction long-term monitoring and
maintenance program (to be developed during final
design)’

Upland Riverbank reconstruction
Components | and stabilization measures

Conduct a geomorphological field survey and assessment
of the Reach 5A river channel (see Section 10.1)

Design river channel and riverbank reconstruction details
in accordance with the principles of Natural Channel
Design (to be developed during final design)
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Potential System Disruption Due to
Extreme Weather

Physical Water Power Reduced Potential Resiliency Measures for
Potential Points of System Vulnerability | Damage | Damage | Interruption | Access High-Priority Vulnerabilities

¢ Develop contingency plans, monitor weather forecasts,
Exposed construction ° ° © and relocate equipment to higher ground when there is a
equipment and vehicles potential for flooding (to be included in specifications
developed during final design)

e Where possible, locate sediment processing areas outside
the 100-year floodplain or implement flood protection

Sediment dewatering and measures during staging area construction (to be

treatment equipment evaluated during final design)

¢ Use wind-resistant covers on sediment stockpiles (to be
evaluated during final design)

Site ¢ Locate outside flood-prone areas, construct wind-resistant
Operations Fuel storage units [ ] © housing or anchors, and protect with secondary
and containment (to be evaluated during final design)
Infrastructure e Monitor weather forecasts and relocate vulnerable
Monitoring equipment [ O equipment to shelter when extreme storms are forecasted

(to be evaluated during final design)

Fencing and signs for
controlling access or use

e Use wind-resistant anchors, monitor weather forecasts,
o © @) @) and evacuate vulnerable shelters when extreme wind
events are forecasted (to be evaluated during final design)

Field office trailers and
other support structures

¢ Inspect temporary access roads after extreme weather
Temporary access roads © © () events and repair as necessary (to be evaluated during
final design)

Notes:

@ = High priority

© = Medium priority

O = Low priority

1. As described in Section 5.1 of the Final Revised SOW, a Post-Construction Inspection, Monitoring, and Maintenance Plan will be developed as part of, or submitted concurrently
with, the Final RD/RA Work Plan for Reach 5A.
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8.2.1 Exposure Assessment

An exposure assessment was performed to identify potential hazards of concern to the remedy
components due to extreme weather events. The identified hazards were then used as part of the
sensitivity analysis to assess the likelihood of such hazards (Section 8.2.2) and to identify potential
resiliency measures to address the hazards (Section 8.2.3).

As described in Section 4, the Reach 5A remedy components that were developed to meet the
Performance Standards include removal and capping of sediments in the riverbed and backwaters,
excavation and stabilization of riverbank soils, excavation and backfill of floodplain soils (including
those at residential properties, non-residential floodplain EAs, and vernal pools), and habitat
restoration. The exposure assessment related to impacts from extreme weather events included a
review of potential hazards to the submerged and upland components of the remedy and to site
infrastructure critical to remedy construction, monitoring, and operation. Potential hazards that may
arise to the remedy or during remedy construction due to extreme weather events include the
following:

e Physical damage to in-progress remedial construction from flooding or high river flows;
e Physical damage to support facilities from flooding;

e Remedial construction delays or unsafe conditions due to unseasonably high river flows that
can cause stage heights to increase rapidly;

e Reduced access to upload support areas due to flooding of access roads;

e Potential resuspension and transport of sediments during remedial construction due to high

river flows;
e Scour of the completed engineered cap or underlying sediment due to extreme river flows;
e Physical damage to completed engineered caps due to fallen trees; and/or

e Erosion of riverbanks during high river flow events.

8.2.2 Sensitivity Assessment

The sensitivity assessment included an evaluation of the likelihood for the climate change hazards of
concern to reduce the remedy’s effectiveness. While some of the general effects of climate change
are universal, regions may experience different levels of effects based on geography and land
development pattern. The Commonwealth of Massachusetts has developed the Massachusetts
Climate Change Projections — Statewide and for Major Drainage Basins: Temperature, Precipitation,
and Sea Level Rise Projections (NE CASC 2018). This document indicates that, in Massachusetts,
winters may become dominated by rain instead of snow, which would decrease spring-generated
snow melts. Rain patterns may change with the result of increases in rain intensity and potential
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longer periods of drought. If increased rain intensity or more frequent intense storms occur, the
likelihood of the potential hazards identified in Section 8.1.2 would increase.

Sensitivity to extreme weather events will differ during construction and after construction. The
construction-related hazards identified in Section 8.2.1 (i.e., the first five bullets) have a potential to
disrupt or delay remedy implementation for a period of time during any construction season if an
extreme weather event occurs. Because the Reach 5A remedial construction will take multiple years
to complete, the potential chance of such disruption increases. During construction, extreme weather
events could cause physical damage to the following:

e Portions of the engineered cap that are actively under construction;

e Completed portions of the engineered cap;

e Water diversion/containment barriers used to construct in-river work cells;

e Exposed soils during riverbank excavation or partially constructed stabilization measures;

e Exposed soils or backfill in floodplain remediation areas before adequate soil stabilization is
established;

e Excavated sediment and soil stockpiles at staging areas;

e Construction equipment working in the river or in the floodplain;

e Fuel storage units, if staged within the floodway;

e Monitoring equipment;

e Temporary access roads; and/or

e Power to site.
Post-construction hazards to the remedy may also exist due to extreme weather events (i.e., the last
three bullets in Section 8.2.1). Extreme weather events are typically evaluated during remedial design
regardless of whether climate change impacts are expected to occur. With the potential for increased
severity or frequency of extreme weather events, the remedial design for Reach 5A includes

sensitivity analysis for certain aspects of the remedy to determine if more resilient measures should
be incorporated into the final remedial design.

If remedy components are not designed to be resistant to the potential effects of climate change,
indirect impacts that could result include, but are not limited to, the following:

e Recontamination of downstream areas due to erosion or loss of engineered cap material;

e Downstream transport of sediment or soil to river or floodplain areas that were previously
uncontaminated or remediated; and/or
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e Unexpected and additional costs for repairing engineered caps or performing additional
dredging or excavation.

Table 8-1 was developed consistent with the EPA’s Fact Sheet to summarize potential vulnerabilities
of the remedy and remedial construction to extreme weather and to identify potential direct effects,
including physical damage, water damage, power interruption, and reduced access.

8.2.3 Resiliency Measures

In accordance with EPA's Fact Sheet, potential resiliency measures were developed to address the
high-priority vulnerabilities identified in Table 8-1. Table 8-2 lists the vulnerabilities identified in
Table 8-1 and provides a priority designation (i.e., low, medium, or high priority) for each identified
vulnerability and potential direct impact. Table 8-2 also lists the potential resiliency measures that
have been identified for each vulnerability at this stage of the conceptual design. Additional design
evaluation and assessment will be conducted during final design; this may include identification of
additional vulnerabilities and/or resiliency measures or modifications to those listed in Tables 8-1
and 8-2. Resiliency measures evaluated during the conceptual design phase to address certain
vulnerabilities are summarized in the following paragraphs.

As described in Section 5.3.1, the design of the engineered cap erosion protection layer was initially
developed using a design flow rate with a 100-year return period based on up-to-date flow
information (i.e., through 2022) from the USGS Coltsville gage. However, a wide range of flows was
evaluated to understand velocities in the river channel under various conditions, including higher
flows that were evaluated to assess the potential impacts of climate change on cap performance.
Based on an assessment of potential flow increases, the conceptual design for the engineered cap
was based on a flow of 16,400 cfs at the Confluence to assess the potential impacts of climate
change (approximate 200-year return period flow, which represents a 23% increase relative to the
current 100-year return period flow estimate).

As discussed in Section 3.5, river flow conditions can be variable, and stage heights can increase
rapidly from runoff from large storms. This was identified as a key factor in the review of potential
in-river implementation options for Reach 5A. As described in Section 5.4.1, multiple methods for
sediment removal and capping within the main river channel may be used depending on the
conditions encountered. One of the potential implementation methods that will further be evaluated
during final design is the construction of in-river diversion/containment cells to allow for the
sediment removal and capping work to be conducted within dewatered (i.e., “dry”) conditions, which
would address the potential vulnerability associated with working directly within the river.
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Additional potential resiliency measures that will be incorporated into the final design, as
appropriate, are listed below (and summarized in Table 8-2).

e The design for reconstruction and stabilization of riverbanks will follow the principles of
Natural Channel Design, and that design will be informed by a geomorphological field survey
and assessment of the Reach 5A river channel as part of the supplement data collection
program described in Section 10.2.

e Contingency plans will be developed to identify response actions associated with potential
extreme weather events (e.g., monitoring weather forecasts and relocating equipment and
personnel when extreme weather events are forecasted).

e Where possible, sediment processing areas will be located outside the 100-year floodplain,
and flood protection measures will be developed for staging areas within the floodplain
based on the local topography and accessible land.

e Fuel storage units will be located outside flood-prone areas, staged in wind-resistant housing
or with anchors, and protected with secondary containment.

e Temporary access roads will be inspected after extreme weather events and repaired as
necessary to minimize project delays.

8.2.4 Adaptive Capacity

Section II.F of the Revised Final Permit requires that an adaptive management approach be
incorporated into the design and implementation of the Remedial Action to adapt requirements or
activities based on new information and make changes as needed to achieve the expected benefits
of the project. This approach will be described in GE's forthcoming Adaptive Management Plan.
Specifically, that plan will describe the adaptive management process that will be implemented to
adapt and optimize project activities (i.e., design and construction) to account for lessons learned
from work conducted at early stages of the project, new information, and changing conditions.

8.3 Greenhouse Gas Emissions Evaluation

GHGs are gases that trap heat in the atmosphere. The most prominent GHGs contributing to this
process are carbon dioxide (CO2), methane, and nitrous oxide. COz is the primary GHG emitted
through human activities (approximately 80% of GHG emissions consist of COz). However, the carbon
dioxin equivalent (COze) consists of the calculated total GHG emissions taking into account the
global warming potential (GWP) of each of these components. GWP is the heat absorbed by any
GHG in the atmosphere as a multiple of the heat that would be absorbed by the same mass of COs..
The use of construction equipment and materials is anticipated to generate GHG emissions during
the ROR Remedial Action. The potential sources of GHG emissions anticipated during construction
and operations will include direct sources (e.g., on- and off-road vehicles and fuel combustion from
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equipment operation), indirect sources (electricity use), and upstream contributions (e.g., production
of materials used for remedial process).

Because many of the details associated with the Reach 5A remedy have yet to be determined, a GHG
assessment has not been provided in this Conceptual RD/RA Work Plan. That assessment will be
provided in the Final RD/RA Work Plan for Reach 5A. Table 8-3 identifies the potential sources of
GHG by category and the tools that will be used to estimate GHG for each source as part of final
design. Those tools are described in the paragraph following Table 8-3.

Table 8-3
Emission Sources and Quantification Tools
Emission Type Emission Sources Evaluation Tools
Vehicle/equipment fuel combustion SEFA
Direct Vegetation decay WARM
Tree sequestration changes i-Tree
Indirect Electricity use SEFA
Upstream Material production/use SEFA
Notes:

i-Tree: https://planting.itreetools.org/
SEFA: https://www.clu-in.org/greenremediation/SEFA/
WARM: https://www.epa.gov/warm

Spreadsheets for Environmental Footprint Analysis (SEFA) is a Microsoft Excel-based tool developed
by EPA and is included in EPA’s Clean-Up Information (CLU-IN) website. This tool has been designed
to help analyze the environmental footprint of a site cleanup project including GHG emissions.
Although SEFA addresses fuel combustion, electricity use, and upstream emissions, it does not
account for vegetation decay and carbon sequestration. Vegetation decay can be estimated using
emission factors provided in EPA’s Waste Reduction Model (WARM), which provides emission factors
for composting of material including yard trimmings (which would be a surrogate for mulched trees).
For tree sequestration changes, the U.S. Forest Service i-Tree Planting tool will be used. The i-Tree
Planting tool quantifies carbon sequestration from tree planting over a project lifetime using
species-based biomass equations.

As described in the SCAP, methods to minimize GHG emissions will be incorporated into the design
and construction process to the extent practicable. These measures will be evaluated by GHG
category, including measures to address direct emissions, indirect emissions, and upstream
emissions. Table 8-4 provides minimization measures and details regarding how those measures
would reduce GHG emissions. Based on the planned minimization activities, a range of anticipated
reductions in the potential COze produced during Reach 5A construction activities will be developed
and included in the final design.
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Sustainable BMPs will be evaluated as part of final design and incorporated into the strategy for

continued operation of the remedial activities to minimize GHGs. A summary of the sustainable

BMPs will be provided as part of the final design and maintenance of those sustainable BMPs, and

GHG mitigation measures will be incorporated into the Post-Construction Inspection, Monitoring,

and Maintenance Plan.

Table 8-4
Potential Greenhouse Gas Mitigation Measures

Measure Reduction

Emission Type

Direct

Indirect

Upstream

Measures including use of fuel-efficient
on-road vehicles, idling restrictions, use of
electric or hybrid vehicles as that market
continues to grow, and route planning would
reduce fuel use and thereby reduce overall
GHG emissions associated with fuel
combustion and fuel transport.

Incorporate vehicle and
equipment BMPs

Use of local sources of construction material
would reduce emissions compared to those
of longer-distance truck transport to the site.

Use local sources of
construction material

Use of local staff to perform site work would

Employ local staff L . ; ;
mploy focal sta limit long-distance commuting to the site.

Use of low-impact development methods,
where practicable, would reduce disturbance

Use low-impact
development methods in
temporary construction
areas

to existing habitat and reduce the extent of
restoration needed after construction. Such
methods include prioritizing temporary
construction on previously disturbed areas or

using timber or composite matting for certain
access roads.

Deployment of solar panels or other
renewable energy sources to power office
trailers or stationary equipment would reduce
the need for fuel combustion.

Renewable energy use

BMPs for electricity use, such as use of
motion detectors, would reduce electrical use
for the project and thereby reduce GHG
emissions from electricity generation.

Electricity use BMPs
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Measure

Reduction

Emission Type

Direct

Indirect

Upstream

On-site reuse of material

Reuse of on-site material would limit the
need for transport and disposal of such
material and, as such, decrease GHG
emissions associated with fuel combustion
and processing of virgin material. For
example, some debris could be
decontaminated and beneficially reused; for
instance, boulders could be power washed
and reused for bank stabilization or channel
reconstruction. In addition, logs from
standing trees removed to allow access within
the floodplain or river could be reused to
support reconstruction, if suitable.

Use of recycled material

Recycled or reused material, such as steel and
concrete from recycled content, would reduce
life-cycle emissions of GHG compared to use
of virgin material.
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9 Summary and Preliminary Evaluation of River Water
Withdrawals and Uses

9.1 Overview

As described in Section 2.7, the Revised Final Permit establishes a Performance Standard requiring
GE to minimize/mitigate impacts during implementation of the Remedial Action to withdrawals
and/or uses of water from the ROR by any entity. Section I1.H.22 of the Revised Final Permit required
GE to prepare a plan that provides details regarding achievement of that Performance Standard and
associated requirements of the Revised Final Permit. GE's Revised Water Withdrawal and Uses Plan
(WWUP; Anchor QEA 2023) was submitted to EPA on April 3, 2023, and it was approved by EPA on
May 10, 2023.

The approved WWUP presented a description of pre-design activities to identify industrial,
commercial, and private river water withdrawals and uses from the portions of ROR that will be
subject to remediation activities (i.e., Reaches 5 through 8) and gather information for each identified
river water user within each RU.®" That plan also provided a description of the evaluations to be
performed to assess potential impacts to identified river water withdrawals and uses during remedial
activities and how the information will be used during the design process to minimize/mitigate those
potential impacts. It also described the notifications to be made to potentially affected water users
during remedial design and remedial action activities. After EPA’s approval of the WWUP, GE
conducted efforts to identify river water withdrawals and uses in Reach 5A.%% The sections below
provide a summary of those efforts and a preliminary evaluation of potential impacts on river water
users.

9.2 Summary of Outreach Activities and Information Obtained

This section presents a summary of the water withdrawal and uses outreach activities performed for
Reach 5A in accordance with the WWUP and associated findings in that reach. As provided in the
WWUP, outreach activities included the following:

e Review of available online records;
e Outreach to Massachusetts Department of Environmental Protection (MassDEP);

e OQutreach to local municipalities;

61 As described in the WWUP, river water uses are considered activities in which water is physically withdrawn from or
discharged to the river for residential, agricultural, industrial, or other uses. That plan states that the evaluation is not
intended to evaluate uses of the river for recreational purposes (e.g., boating, swimming, and fishing).

62 Although the WWUP described activities to be conducted for all of Reaches 5 through 8, initial efforts focused on
Reach 5A to support this Conceptual RD/RA Work Plan. The remaining efforts in Reaches 5B through 8 are ongoing.

Conceptual RD/RA Work Plan for Reach 5A 114 September 2023



e Outreach to industrial facilities and agricultural operations along the river;
e Qutreach to private property owners/lessees;
¢ Identification of permitted discharges to the river (excluding stormwater); and

e Visual observations during the field PDI activities.

As part of the initial step to identify potential river water users, GE reviewed available online records
related to public water supplies, including those maintained by the Commonwealth of Massachusetts
Bureau of Geographic Information (MassGIS). Based on a review of those records, no public or
private entity was found that withdraws water for potable use along Reach 5A. This finding is
consistent with 314 CMR 4.06(6)(b), which designates the Housatonic River as a Class B water.5

GE also contacted MassDEP and requested any available registration and permit documents and
information for known uses of water withdrawn from the Housatonic River within Reach 5A. As noted
in the WWUP, in accordance with 310 CMR 36.00, any person withdrawing an average daily volume
of more than 100,000 gallons of water from a surface or groundwater source within Massachusetts
must file with the registration program (for uses that began before 1988) or obtain a permit (for new
users after 1988), except for some uses that are exempt under 310 CMR 36.05. Based on MassDEP’s
review, there are no identified water withdrawals within Reach 5A.

As part of the outreach process GE also contacted the City of Pittsfield and the Berkshire Regional
Planning Commission to do the following: (1) gather information regarding any known industrial,
commercial, or private withdrawals and users of river water; (2) confirm that no known public water
suppliers draw water directly from the Housatonic River; and (3) request any available information on
known groundwater extractions and uses within 500 feet of the river. The Berkshire Regional
Planning Commission notified GE that the information requested would be maintained by MassDEP
and the respective municipalities. As of late-September 2023, GE is continuing to work with the

City of Pittsfield to obtain the requested information.

GE also contacted agricultural operations and private property owners/lessees along Reach 5A. This
initially involved reviewing the MassGIS database records, mapping the parcels located near the
Housatonic River in Reach 5A, and then identifying parcels that are located within 500 feet of the
river. These parcels were then filtered by land use type (e.g., residential, industrial/commercial, and
agricultural). The information gathered during this step, as well as information gathered through
review of property and aerial mapping and as part of EPA’s HHRA, was used to identify

63 In accordance with 314 CMR 4.05(3)(b), Class B waters are designated as a habitat for fish, other aquatic life, and
wildlife and for primary and secondary contact recreation. Class B waters are suitable for irrigation and other
agricultural uses and for compatible industrial cooling and process uses. They are not designated as suitable as a
source of potable water unless they are designated for public water supply as a “Treated Water Supply” under
314 CMR 4.06(1)(d)6. and (6)(b). The Housatonic River does not have the latter designation.
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industrial/agricultural facilities and private property owners/lessees that needed to be contacted as
part of the outreach process.

Two parcels (having a single owner) located within 500 feet of the Housatonic River in Reach 5A are
designated as having agricultural use. These parcels are J3-2-202 and K4-6-201 (shown on Figure 9-1).%*
Survey forms requesting information regarding existing or planned water withdrawal, existing or
planned groundwater withdrawal, and permitted discharge details were mailed to the owner of these
parcels. The owner indicated there are no existing or planned river water or groundwater withdrawals
and no permitted discharges to the Housatonic River associated with these parcels.

Survey forms requesting information regarding existing or planned river water or groundwater
withdrawals were also sent to six other private property owners/lessees along Reach 5A for parcels
that appeared to have developed land (e.g., properties with structures, dwellings, gardens, or ponds)
with some reasonable chance of river water use. These parcels were J4-4-6, J5-2-4, J5-2-7, J6-3-1,
K2-1-6, and K2-1-7 (shown on Figure 9-1). All six survey forms were completed and returned, all
indicating that there are no existing or planned river water or groundwater withdrawals on those
properties.

In addition to the above activities, GE reviewed available online records for active National Pollutant
Discharge Elimination System (NPDES) permit holders within Reach 5A. The City of Pittsfield WWTP is
the only active permit holder in Reach 5A based on the available records. The location of the
discharge is at the downstream end of Reach 5A in the backwater area identified as BW5A-6 (shown
on Figure 9-1).

Lastly, to supplement the efforts described above, GE reviewed information and observations
gathered during PDI field activities performed within Reach 5A to determine whether there were
indications that any property owners/lessees adjacent to the river are withdrawing river water
(e.g., pipes extending into the river, intake structures, or pumps located along the shoreline).
Specifically, visual observations along the shoreline and other information (i.e., photographs)
gathered as part of the Reach 5A PDI activities (as described in Section 3.11) were reviewed to
identify any potential water withdrawals. Based on results of that review, water withdrawal and use
survey forms were sent to the property owners of four additional parcels (Parcels J6-2-2, J6-2-3,
J6-2-10, and J6-2-11, all shown on Figure 9-1) in the vicinity of piping that extends into the river to
confirm it is a discharge and not a withdrawal. As of late-September 2023, three of the four survey
forms have been completed and returned, all indicating that there are no existing or planned river
water or groundwater withdrawals on those properties.

64 A third parcel designated as having agricultural use was identified near the downstream end of Reach 5A
(Parcel K1-1-109). This parcel is owned by GE, and there are no water withdrawal or use activities associated with that
parcel.
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9.3 Evaluation of Potential Impacts on River Water Uses

Based on results of the outreach activities conducted to date (described in Section 9.2), no river
water or groundwater withdrawals within 500 feet of the river were identified in Reach 5A. The
Pittsfield WWTP is the only permitted discharge identified in Reach 5A, with the discharge point
located at the downstream end of the reach. As noted in the previous section, the WWTP discharge
is located within backwater BW5A-6. This backwater (and the adjacent river channel) will require
remediation to achieve the Performance Standards (see Section 4.2.2.2). The WWTP is permitted to
discharge 17 million gallons per day (MGD), but maximum daily flows have been as high as 20 MGD
during the last five years, as identified by the WWTP in its annual NPDES monitoring data summary
report (EPA Database 2023). The final design will evaluate whether the WWTP discharge would need
to be temporarily diverted during backwater remediation activities in that area. As part of the
supplemental data collection program, GE will meet with the City of Pittsfield to discuss details
associated with the WWTP discharge and potential impacts and mitigative measures to be
performed during remediation. During that outreach, GE will determine whether the design for the
WWTP discharge specifies the use of any scour protection at the discharge point. Based on the
outcome of that outreach, further evaluation will be conducted during final design to determine
whether the engineered cap erosion protection layer to be placed near the discharge will require
larger stone or an alternate erosion protection design (e.g., concrete matting) to prevent scour from
the discharge.

The WWUP also requires that the Conceptual RD/RA Work Plan for each RU in the ROR includes an
evaluation to determine whether water withdrawals or uses downstream of that RU could be affected
by the remediation in that RU. GE is currently conducting an evaluation of whether the Reach 5A
remediation will affect water withdrawals or uses downstream of that reach. That evaluation will be
completed during the final design of the Reach 5A remediation.®® In any case, water quality
monitoring will be conducted during Reach 5A remediation to determine (in part) whether any
downstream transport is occurring and whether response actions are required.

85 This evaluation will not consider potential impacts downstream of Reach 8 because GE has determined that there
will no impacts in such areas. The downstream end of Reach 5A is approximately 25 river miles from the upstream end
of Reach 9, and there are six dams/impoundments located over that reach that will impede transport of solids/PCBs
to downstream reaches.
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10 Supplemental Data Collection and Treatability Testing

10.1 Overview

As described in the preceding sections of this Conceptual RD/RA Work Plan, several supplemental data
collection activities and treatability testing are necessary to supplement the existing data and provide
additional information to support the remedial design for Reach 5A. The following subsections
summarize the proposed supplemental data collection and treatability testing for Reach 5A.

10.2 Supplemental Data Collection

Section 4.3.3.1 of the Final Revised SOW stated that the Conceptual RD/RA Work Plan for each RU
will include a description of supplemental data collection activities to be conducted prior to final
design. This section provides a summary of the proposed supplemental data collection activities. A
detailed description of the proposed supplemental investigations and outreach is provided in the
SDC Work Plan (Appendix I). As described in that work plan, the proposed supplemental data
collection will generally include the following additional activities:®®

e Additional sediment sampling to refine the volumes of main channel sediment requiring
off-site disposal in accordance with the applicable Performance Standards;

e Additional floodplain soil sampling to further delineate the extent of the 1 mg/kg isopleth at
two non-residential EAs and improve PCB characterization at one EA where Core Area 1
habitat is to be avoided in accordance with the Performance Standards;

e Ariver habitat survey and a geomorphological survey of the river channel to support final
design evaluations associated with channel and riverbank reconstruction, using principles of
Natural Channel Design;

e Supplemental BRA surveys to take into account the extent of remediation and the locations of
access roads and staging areas, as identified in the Conceptual RD/RA Work Plan, including
surveys to assess the specific habitat conditions within those areas relative to the habitat
requirements of the state-listed rare species;

66 As also discussed in the SDC Work Plan (Appendix 1), in addition to conducting the data collection activities listed in
the text, GE will complete the PDI, BRA, and related activities that were previously proposed but not yet conducted.
These activities include the following: (a) continued recording of the hydraulic head in the river in Reach 5A;

(b) completion of the bank erosion rate assessment; (c) evaluation of the potential effects of Reach 5A remediation on
downstream water withdrawals and uses; (d) the fish community survey to be conducted along with the first round of
fish tissue sampling in the baseline monitoring program; and (e) the collection of soil samples for pH and organic
content analysis from the vernal pools that are subject to remediation and have not already been sampled for those
parameters. Further, GE will conduct the Phase IB CRS survey activities described in the Phase IB CRS Work Plan
described in Section 5.13.
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e Additional geotechnical investigations to provide information and data on the geological
conditions under the river, in riverbank remediation areas, and in areas where access roads
and staging areas are proposed;®’

e A groundwater investigation (in conjunction with the geotechnical investigation) to
characterize local hydrogeologic conditions and groundwater flow patterns to support
groundwater modeling effort to estimate in-river containment cell dewatering rates;

e Field surveys to finalize delineation of the top-of-bank line (i.e., riverbank-floodplain interface)
and bottom-of-bank line (i.e., sediment-riverbank interface) that will be used to define the
limits of the in-river sediment remediation polygon, the riverbank remediation limits, and the
edge of floodplain remediation;

e Field surveys to gather detailed topographic data at the remediation areas, at proposed
staging area properties, along temporary access road pathways, and where utilities have been
identified; and

e Outreach to utility owners, owners of shoreline structures, and the one permitted water
discharger (City of Pittsfield WWTP) within Reach 5A to gather supplemental information to
support final design evaluations and determine any required setbacks from sensitive
structures or utilities.

As described in the SDC Work Plan (Appendix 1), the results of the supplemental data collection
activities will be presented in a Supplemental Data Collection Summary Report, which will be
submitted prior to the Final RD/RA Work Plan for Reach 5A. That report will also include the results
of the PDI, BRA, and related activities that were previously proposed but not yet conducted, as
described in the footnote on the prior page.

10.3 Treatability Studies

Section 4.3.3.1 of the Final Revised SOW stated that the Conceptual RD/RA Work Plan for each RU
may include a Treatability Study Work Plan to describe any necessary treatability testing to support
the final design. GE has determined that treatability studies will be necessary to support the remedial
design for Reach 5A. This section provides a brief summary of the proposed treatability studies, and
a separate Treatability Study Work Plan for Reach 5A is provided in Appendix H.

Treatability studies are proposed to provide information needed to support final design evaluations,
supplement data gathered during the Reach 5A PDI, and provide data to be used by remediation

67 As described in the SDC Work Plan (Appendix 1), these additional geotechnical investigations supersede the
previously proposed Phases 2 through 4 of the PDI geotechnical investigations described in the Revised
Sediment/Bank PDI Work Plan.
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contractors during construction. Specifically, bench-scale treatability testing is proposed to address
the following objectives:

e Evaluate water quality associated with the potential release of suspended solids and PCBs
during sediment removal in Reach 5A.

e Evaluate the effectiveness of potential dewatering methods for sediment to be removed from
Reach 5A.

e Evaluate potential PCB and sediment concentrations within water to be generated during
sediment dewatering activities associated with Reach 5A.

e Evaluate the effectiveness of various amendment types and doses in reducing (bioavailable)
porewater PCB concentrations in backwater sediments in BW5A-1.%8

e Evaluate carbon-based sorptive amendment types and doses to be used for the chemical
isolation layer of the engineered caps in Reach 5A.

The Treatability Study Work Plan for Reach 5A (Appendix H) describes the sampling that will be
conducted within the proposed remediation areas (described in Section 4) to support the bench-
scale testing. As also described in that work plan, the results of the treatability studies will be
presented in a Treatability Studies Summary Report, which will be submitted prior to the Final RD/RA
Work Plan for Reach 5A.

68 The treatability testing to evaluate amendment placement for backwater BW5A-1 is proposed to be conducted at
the same time as the similar bench-scale treatability testing to be conducted as part of the vernal pool pilot study
described in GE's June 2023 Vernal Pool Pilot Study Work Plan, as conditionally approved by EPA on September 12, 2023.
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11 Remedial Design Schedule

In accordance the Final Revised OSS, this Conceptual RD/RA Work Plan is being submitted
concurrently with the last PDI Summary Report for Reach 5A (the PDI Summary Report for Sediment
and Riverbanks). The Final Revised OSS also states that GE will submit a Final RD/RA Work Plan for
Reach 5A in accordance with the schedule proposed in this Conceptual RD/RA Work Plan and
approved by EPA.

The Final Revised OSS presents flow charts (i.e., Figures 5-1 and 5-2 in that report) that detail the
sequencing and precedence of deliverables and data collection activities that need to be completed
prior to the start of remediation activities in Reach 5A. Many of those deliverables will need to be
approved by EPA prior to submission of the Final RD/RA Work Plan for Reach 5A. Some of those
deliverables have already been submitted or are being submitted concurrently with this Conceptual
RD/RA Work Plan. Other plans that will present key aspects for the final design will be submitted to
EPA in the near future.®®

The schedule for development of the Final RD/RA Work Plan for Reach 5A is dependent on the
following activities and deliverables:

e EPA approval of the PDI Summary Report for Non-Residential Floodplain EAs (submitted
concurrently with this Conceptual RD/RA Work Plan);

e EPA approval of the PDI Summary Report for Sediment and Riverbanks (submitted
concurrently with this Conceptual RD/RA Work Plan);

e EPA approval of this Conceptual RD/RA Work Plan and other work plans provided as
appendices to it, including the SDC Work Plan (Appendix I) and the Treatability Study Work Plan
for Reach 5A (Appendix H);™

e EPA approval of the Reach 5A BRA Report (submitted to EPA on August 25, 2023), completion
of the associated supplemental BRA field activities, and EPA approval of the subsequent
addendum to the Reach 5A BRA Report;

e EPA approval of the Restoration Criteria Report (submitted to EPA on August 25, 2023);

69 As previously noted, in accordance with EPA’s approval of GE's May 2023 request to revise the schedule for
submission of several deliverables, the T&D Plan will be submitted by October 31, 2023; the Adaptive Management
Plan will be submitted by November 21, 2023; the QOL Compliance Plan will be submitted by December 20, 2023; and
the updated POP (including a Construction Monitoring Plan) will be submitted by January 25, 2024.

70 As noted in Section 10.3 and the Treatability Study Work Plan for Reach 5A (Appendix H), GE proposes to conduct
the treatability testing to evaluate amendment placement for backwater BW5A-1 at the same time as the similar
bench-scale treatability testing to be conducted as part of the vernal pool pilot study. Because field sampling for the
latter is anticipated to commence in fall 2023, GE requests EPA approval of this particular treatability proposal for
BW5A-1 promptly, in advance of other approvals for treatability tests.
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e Completion of supplemental data collection activities and EPA approval of the Supplemental
Data Collection Summary Report;

e Completion of treatability testing and EPA approval of the Treatability Studies Summary Report;

e EPA approval of the Phase IB CRS Work Plan (submitted concurrently with this Conceptual
RD/RA Work Plan) and completion of the associated field surveys;

e EPA approval of the Phase IB CRS Report;

e EPA approval of the Phase Il CRA Work Plan (if determined to be necessary) and completion
of the associated field activities;

e EPA approval of the T&D Plan (scheduled for submittal in October 2023); and

e EPA approval of the QOL Compliance Plan (scheduled for submittal in December 2023).

As described in various sections of this Conceptual RD/RA Work Plan, supplemental data collection
activities, treatability studies, supplemental BRA assessments, the Phase IB CRS, and (if necessary) the
Phase Il CRA are necessary to support the Reach 5A final design. EPA approval of the work plans for
those activities is thus required to proceed with the additional data collection and testing needed to
support final design. In addition, because the locations, extents, and depths of remediation areas
determine (in part) where supplemental data collection activities will be performed, EPA approval of
the conceptual remediation areas presented in Section 4 is necessary to proceed with those activities.
As indicated in the Final Revised OSS, the other approvals listed above are also necessary to
complete the final design of the Reach 5A remediation.

Accordingly, GE will submit a Final RD/RA Work Plan for Reach 5A within 60 days of the last of the
EPA approvals or other activities listed above.

The Final RD/RA Work Plan for Reach 5A will include a detailed description of the design and
implementation of the proposed remedial activities in accordance with Section 4.3.3.4 of the Final
Revised SOW. It will be accompanied by a Phase Il CRA Report (if necessary and not already
submitted); a Restoration/Remediation Coordination Plan; a Restoration Plan; and a Post-Construction
Inspection, Monitoring, and Maintenance Plan for Reach 5A. The Final RD/RA Work Plan for Reach 5A
will also include an anticipated schedule for submission of a SIP (containing the relevant contractor
plans) and for implementing the remedial activities in Reach 5A. The updated POP will also need to
be approved prior to the initiation of remediation in Reach 5A.

As described in Section 5.7, it is anticipated that the vernal pool pilot study will commence prior to,
but be completed after, development of the Final RD/RA Work Plan for Reach 5A. Upon EPA
approval of the results of the vernal pool pilot study (i.e., approval of the Vernal Pool Pilot Study
Summary Report), GE will submit an addendum to the Final RD/RA Work Plan for Reach 5A that
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provides remedial design details for the remaining 38 vernal pools in Reach 5A that were not
included in the pilot study.
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Table 6-1

Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

Criteria for PCBs—Massachusetts
Surface Water Quality Standards

0.014 ug/L.

Human Health criterion based on human consumption of water and organisms:
0.000064 ug/L.

Statute/Regulation Citation Synopsis of Requirements Status Action(s) to Be Taken to Comply with ARARs?
Chemical-Specific ARARs
Federal ARARs
None
State ARARs
Numeric Massachusetts Water Quality | 314 CMR 4.05(5)(e) Freshwater chronic aquatic life criterion (based on protection of mink): Relevant and appropriate | Considered by EPA in selecting the remedy and Performance Standards for Reach 5A. The freshwater chronic aquatic life

criterion of 0.014 pg/L will be met by the selected remedy. Regarding the human health criterion of 0.000064 ug/L
based on human consumption of water and organisms, EPA, in consultation with the Commonwealth, has waived this
criterion on the ground that achievement of this ARAR s technically impracticable, given that, based on current data, it
is not predicted to be met by the selected remedy or any other sediment alternative in Massachusetts. To be protective
of human health and the environment, as specified in the Revised Final Permit, EPA established alternative criteria (that
are not ARARs) for this waived criterion.

To Be Considered

Clean Water Act, National
Recommended Water Quality Criteria
for PCBs

National Recommended

Water Quality Criteria: 2002,
EPA-822-R-02-047, EPA Office of
Water, Office of Science and
Technology (November 2002)

Freshwater chronic aquatic life criterion (based on protection of mink):
0.014 pg/L.

Human health criterion based on human consumption of water and organisms:
0.000064 ug/L.

To be considered

See the above entry for the Massachusetts Water Quality Standards.

Cancer Slope Factors

EPA Integrated Risk Information
System

Guidance values used to evaluate the potential carcinogenic hazard caused by
exposure to PCBs.

To be considered

Considered by EPA in selecting the remedy and Performance Standards for Reach 5A.

Reference Doses

EPA Integrated Risk Information
System

Guidance values used to evaluate the noncancer hazards associated with
exposure to PCBs.

To be considered

Considered by EPA in selecting the remedy and Performance Standards for Reach 5A.

PCBs: Cancer Dose Response
Assessment and Application in
Environmental Mixtures (EPA 1996)

EPA/600/P-96/001F

(National Center for Environmental
Assessment, Office of Research and
Development, September 1996)

Guidance describing EPA’s reassessment regarding the carcinogenicity of PCBs.

To be considered

Considered by EPA in establishing EPA’s Cancer Slope Factors.

Guidelines for Carcinogenic Risk
Assessment (EPA 2005)

EPA/630/P-03/001F (EPA Risk
Assessment Forum, March 2005)

Framework and guidelines for assessing potential cancer risks from exposure to
pollutants and other environmental agents.

To be considered

Considered by EPA in selecting the remedy and Performance Standards for Reach 5A.

Supplemental Guidance for Assessing
Susceptibility from Early-Life Exposure
to Carcinogens

EPA/630/R-03/003F (EPA Risk
Assessment Forum, March 2005)

Guidance on issues related to assessing cancer risks associated with early-life
exposures, including an adjustment for carcinogens acting through a mutagenic
mode of action.

To be considered

Considered by EPA in selecting the remedy and Performance Standards for Reach 5A.

Massachusetts Fish Consumption
Advisory

Massachusetts Department of
Public Health, Freshwater Fish
Consumption Advisory List (2007)

Advises that the public should not consume any fish from the Housatonic River
from Dalton to Sheffield due to PCBs; also includes frogs and turtles.

To be considered

Considered by EPA in adopting the Final Revised Permit requirements relating to biota consumption advisories
(Section 11.B.7.a) and by GE in its Biota Consumption Advisory Outreach Plan for the Housatonic Rest of River in
Massachusetts.

Massachusetts Waterfowl Consumption
Advisory

Massachusetts Department of
Public Health, Provisional
Waterfowl Consumption Advisory
(1999)

Advises that the public should avoid eating all mallards and wood ducks from the
Housatonic River and its impoundments from Pittsfield to Rising Pond.

To be considered

Considered by EPA in adopting the Final Revised Permit requirements relating to biota consumption advisories
(Section 11.B.7.a) and by GE in its Biota Consumption Advisory Outreach Plan for the Housatonic Rest of River in
Massachusetts.
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Table 6-1

Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

implementing regulations

33 CFR Parts 320-323, 325, and
332 (ACOE)

40 CFR Part 230 (EPA)

wetlands, there must be no practicable alternative with less adverse effect on the
aquatic ecosystem; the discharge cannot cause or contribute, after consideration
of disposal site dilution and dispersion, to violation of any applicable water
quality standard, violate an applicable toxic effluent standard, jeopardize
existence of endangered or threatened species; or contribute to significant
degradation of waters of the U.S. The discharger must take appropriate and
practicable steps to minimize potential adverse impacts of the discharge on the
aquatic ecosystem. Mitigation/restoration is required for unavoidable impacts on
resources.

Statute/Regulation Citation Synopsis of Requirements Status Action(s) to Be Taken to Comply with ARARs?
Location-Specific ARARs
Federal ARARs
Clean Water Act—Section 404 and 33 USC 1344 For the discharge of dredged or fill material into waters of the U.S., including Applicable Remedial activities that will involve the discharge of dredged or fill material into the Housatonic River, backwaters, other

waterbodies, and/or wetlands (including vernal pools) will be conducted in accordance with these requirements. EPA
has determined that there is no practicable alternative with less adverse effect on the aquatic ecosystem (including
wetlands and vernal pools), and that the remedy will not cause or contribute to violation of any applicable water quality
standard, violate an applicable toxic effluent standard, jeopardize the existence of endangered or threatened species, or
contribute to significant degradation of waters of the U.S.

Implementation of the Reach 5A remediation will include appropriate and practicable steps to minimize potential
adverse impacts of the discharge on the river, backwaters, other waterbodies and wetlands (including vernal pools). In
particular, excavation, capping, filling, and grading work, as well as construction of access roads and staging areas, will
be managed in a manner that limits impacts to adjacent site areas and avoids the uncontrolled discharge of stormwater
runoff beyond designated areas, and will provide for management of construction-based stormwater. If necessary,
mitigation/restoration will be conducted consistent with these regulations.

Floodplain Management and Protection
of Wetlands

44 CFR Part 9

Regulation sets forth policy, procedures, and responsibilities to implement and
enforce Executive Order 11988, Floodplain Management, and Executive Order
11990, Protection of Wetlands.

Relevant and appropriate

The Reach 5A remedial activities, including excavation, backfilling, capping, and placement of a sediment/soil
amendment will reduce human health and environmental risks in wetlands and the floodplain. Those activities will be
conducted in accordance with the policy, procedure, and responsibilities stated in this regulation to implement the cited
Executive Orders. See also the entries below on these Executive Orders.

Fish and Wildlife Coordination Act

16 USC 662 et seq.

Sets forth requirements for federal actions that may modify a water body,
including consultation with federal and state resource agencies.

Applicable to EPA; relevant
and appropriate to work in
Rest of River waterbodies.

The Reach 5A remedial activities will modify the river, backwaters, and other waterbodies. As part of the remedy,
sections of the river may be partially impounded or diverted to facilitate implementation of the sediment removal. If
such impoundment or diversion occurs, it would be conducted on a temporary and relatively short-term basis similar to
remedial approaches described in EPA’s Contaminated Sediment Remediation Guidance (December 2005). The U.S. Fish
and Wildlife Service and Massachusetts Division of Fisheries and Wildlife are stakeholders for this project and will be
included in the review of the remedial design and remedial action documents.

Resource Conservation and Recovery
Act (RCRA) requirements for hazardous
waste facilities in floodplains

40 CFR 264.1(j)(7)
40 CFR 264.18(b)

Remediation waste management sites must be designed, constructed, operated,
and maintained to prevent washout of any hazardous waste by a 100-year flood,
unless procedures are in effect to have waste removed safely before flood waters
reach the facility or there will be no adverse effects on human health or the
environment if washout occurs.

Potentially relevant and
appropriate

The remedy does not include disposal pursuant to these regulations, but will include stockpiling of removed materials
at temporary staging areas. Where practicable, these areas will be located outside the 100-year floodplain. To the extent
that any are located in the 100-year floodplain, flood protection measures will be implemented to prevent washout.

National Historic Preservation Act
(NHPA) and regulations

54 USC 300101 et seq.,
including Section 306108
(Section 106 of NHPA)

36 CFR Part 800

A federal agency must take into account the project’s effect on properties
included or eligible for inclusion in the National Register of Historic Places
(NRHP).

Applicable to EPA; relevant
and appropriate to work
that could affect properties
included or eligible for
inclusion in the NRHP

Pre-design and design activities include a Cultural Resource Assessment (CRA) and Cultural Resource Survey (CRS) to
determine whether the remediation or support activities would adversely affect any properties that are included or
eligible for inclusion in the NRHP. If any such properties are identified, activities will be conducted, in coordination with
the relevant federal, state, and tribal authorities, to avoid or mitigate impacts on those properties to the extent required
by the substantive provisions of these regulations.

Archaeological and Historic
Preservation Act

54 USC 312501 et seq.

When a federal agency finds, or is notified, that its activities in connection with a
federal construction project may cause irreparable loss or destruction of significant
scientific, prehistorical, historical, or archeological data, such agency shall notify the
U.S. Department of the Interior. If the U.S. Department of the Interior determines
the data are significant and may be irrevocably lost or destroyed, it is to conduct a
survey and other investigation of the affected area and recover and preserve such
data as necessary in the public interest.

Applicable to EPA; relevant
and appropriate to work in
areas where archaeological
or historic data may be
present

Pre-design and design activities include a CRA and CRS to determine whether the remediation or support activities
could cause an irreparable loss or destruction of significant scientific, prehistorical, historical, or archeological data. If so,
EPA will make the notification required by this act, and the substantive requirements of this act will be met.

Endangered Species Act and
Regulations

16 USC 1536(a)-(d)
50 CFR Part 402, Subparts A&B
50 CFR 17

A federal agency must determine whether a federally authorized project is likely
to jeopardize the continued existence of a listed threatened or endangered (T&E)
species or result in destruction or adverse modification of its critical habitat. If so,
“reasonable and prudent” measures must be taken to avoid and/or minimize
such effects.

Applicable to EPA; relevant
and appropriate to work
that could affect T&E
species or their habitat

GE's Baseline Restoration Assessment (BRA) for Reach 5A identified habitat for and the potential presence of one
federally listed T&E species within the limits of Reach 5A (the northern long-eared bat, an endangered species), as well
as one candidate species for listing (the monarch butterfly). An assessment will be made regarding the impact of the
Reach 5A remedy on those species or their habitat. If the remedy will adversely affect a listed T&E species or its habitat,
GE will conduct reasonable and prudent measures to avoid or minimize such effects and/or restore the impacted
habitat, as will be described in the Restoration Plan for Reach 5A.
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Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

Water Quality Certification Regulations

9.06-9.07

Massachusetts, the criteria in Section 9.06 include, without limitation, the
following: (a) no discharge is permitted if there is a practicable alternative that
would have less adverse impact on the aquatic ecosystem, so long as the
alternative does not have other significant adverse environmental consequences;
(b) no discharge is permitted unless appropriate and practicable steps have been
taken to avoid and minimize potential adverse impacts to bordering or isolated
vegetated wetlands or land under water; (c) no discharge is permitted to
Outstanding Resource Waters, including certified vernal pools, except as
specified in 9.06(3) or 9.08; (d) no discharge is permitted for the impoundment or
detention of stormwater for purposes of controlling sedimentation or other
pollutant attenuation; (e) stormwater is to be controlled with BMPs; and (f) no
discharge shall be permitted in rare circumstances where the activity will result in
substantial adverse impacts to the physical, chemical, or biological integrity of
surface waters.

For dredging and dredged material management, the criteria in Section 9.07
include, without limitation, the following: (a) no dredging is allowed if there is a
practicable alternative that would have less impact on the aquatic ecosystem;
(b) no dredging is permitted unless appropriate and practicable steps have been
taken to avoid, minimize or mitigate adverse effects on land under water; (c) no
dredging is allowed that will have adverse effect on specified habitat sites of rare
species except under certain conditions; (d) dredging and dredged material
management must be conducted to ensure protection of human health, public
safety, public welfare and the environment,; (e) dredged material shall not be
disposed of if a feasible alternative exists that involves the reuse, recycling, or
contaminant destruction and/or detoxification; (f) no dredging is permitted in
Outstanding Resource Waters (including certified vernal pools) except as
provided in 9.07(1)(k); (9) no dredging is permitted in rare circumstances where
the activity will result in substantial adverse impacts to the physical, chemical, or
biological integrity of waters; (h) dredging must be conducted to meet
performance standards in Section 9.07(3) designed to minimize impacts on the
aquatic ecosystem and protect human health; and (i) placement of dredged
material in an intermediate facility for sediment management (dewatering,
processing, etc.) prior to disposal or reuse must meet certain requirements in
Section 9.07(4), including requirements governing method of placement/storage
of dredged material and siting criteria.

Statute/Regulation Citation Synopsis of Requirements Status Action(s) to Be Taken to Comply with ARARs?
State ARARs
Massachusetts Waterways Law and MGL Ch. 91 Regulates construction, placement, excavation, alteration, removal, or use of fill Applicable The Reach 5A remedial activities include construction, placement, excavation, alteration, removal, and use activities in
Regulations 310 CMR 9.00, including 9.40 or structures in waterways. the Housatonic River. Exce'pt as other}Nise prpvided herein, those acjci\/'ities will mget the substantive en\./ironr‘r'\er?tal
Among the requirements is 310 CMR 9.40, Standards for Dredging and Dredged standards‘o.f these ‘regulat|ons and will limit impacts. The rgmedy will |nc|ud.e sediment removal (dredgmg? \{V|th|n ap
Material Disposal, which includes restrictions on improvement dredging. Area of Crltlc‘al Envwonmgntal ancern‘(A.CEC). If the dredging in the A;EC is goverr.1ed by ?10 CMR ?.40, it is pe‘rmltte.d
as an Ecological Restoration Project. If it is deemed not to be an Ecological Restoration Project, EPA, in consultation with
the Commonwealth, has waived, pursuant to CERCLA 121(d)(4)(C), the provision of 310 CMR 9.40 that prohibits
dredging in an ACEC.
Massachusetts Clean Water Act— 314 CMR 9.00 et seq., including For discharge of dredged or fill material to waters of the U.S within Applicable The Reach 5A remedial activities that involve discharge of dredged or fill material to waterbodies or wetlands—

including dredging, backfilling, capping, and application of a sediment amendment—uwill be conducted in accordance
with these regulations. In particular, without limitation:

e EPA has determined that there is no practicable alternative to the selected remedy that would have less adverse
impact on the aquatic ecosystem.

e The remedy includes activities to avoid and minimize potential adverse impacts to bordering or isolated vegetated
wetlands or land under water.

¢ Any discharge to Outstanding Resource Waters, including certified vernal pools, would satisfy the substantive
requirements of Section 9.08 because all reasonable measures will be taken to avoid, minimize, or mitigate adverse
effects on the environment and the remedy is justified by an overriding public interest.

e There will be no discharge of dredged or fill material for impoundment or detention of stormwater for purposes of
controlling sedimentation or other pollutant attenuation.

e The remedy will use BMPs to control stormwater.

e The remedy will not include activities that result in substantial adverse impacts to the physical, chemical, or biological
integrity of surface waters.

The Reach 5A remedial activities that involve dredging or dredged material management — including
excavation/dredging of river, backwater, and other waterbody sediments and management of the removed materials —
will be conducted in accordance with these regulations. In particular, without limitation:

e EPA has determined that there is no practicable alternative to the selected remedy that would have less adverse
impact on the aquatic ecosystem.

e The remedy includes appropriate and practicable steps to avoid, minimize or mitigate adverse effects on land under
water.

e Remedial work that may affect the specified habitat of state-listed rare species will be carried out in accordance with
the Massachusetts Endangered Species Act (MESA), including, where necessary, the requirement for a conservation
and management plan.

¢ Dredging and dredged material management will be conducted in a manner that ensures protection of human
health, public safety, public welfare, and the environment.

e There is no feasible alternative to the disposal of dredged material involving reuse, recycling, or contaminant
destruction and/or detoxification.

¢ Any dredging in Outstanding Resource Waters (including certified vernal pools) will satisfy the substantive requirements
of Section 9.07(1)(k) because it will constitute an Ecological Restoration Project.

e The dredging will not result in substantial adverse impacts to the physical, chemical, or biological integrity of waters.

e The dredging will meet the performance standards in Section 9.07(3) through design and implementation
requirements approved by EPA.

e Temporary staging areas for removed sediments and soils will meet the requirements for an intermediate facility in
314 CMR 9.07(4) except as otherwise approved by EPA. In particular, those temporary staging areas will not have a
permanent adverse impact on rare species habitat or the ACEC.
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Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

Statute/Regulation

Citation

Synopsis of Requirements

Status

Action(s) to Be Taken to Comply with ARARs?

Massachusetts Wetlands Protection Act
and Regulations

MGL c. 131, Section 40
310 CMR 10.00, including 10.53

These requirements govern removal, dredging, filling, or altering of “Resource
Areas,” including riverbanks, Riverfront Areas, inland wetlands, land subject to
flooding and certain other areas.

Provisions include Section 10.53(3), which authorizes certain projects as “limited
projects,” including, in 10.53(3)(q), actions responding to a release or threat of
release of oil and/or hazardous materials in accordance with the Massachusetts
Contingency Plan (MCP), where (a) there is no practicable alternative consistent
with the MCP that would be less damaging to Resource Areas, and (b) steps are
taken to avoid or minimize impacts to Resource Areas, including meeting specific
standards to the maximum extent practicable.

Further, under 310 CMR 10.59, the action must have no adverse effect on
estimated habitat of state-listed rare wildlife species.

Applicable

The Reach 5A remedial activities that will affect Resource Areas under this Act will meet the substantive requirements of
these regulations. In particular, those activities, as CERCLA response actions and thus considered adequately regulated
under the MCP, will constitute limited projects under these regulations and will meet the requirements for such projects.
Specifically, EPA has determined that there is no practicable alternative consistent with the MCP that would be less
damaging to Resource Areas; and steps will be taken to avoid or minimize impacts to Resource Areas, including
meeting the specific standards in the regulations to the maximum extent practicable.

Where the remedial activities affect the estimated habitat of state-listed wildlife species, such activities will be carried
out in accordance with MESA, including, where necessary, the requirement for a conservation and management plan, so
as to comply with 310 CMR 10.59.

Massachusetts Site Suitability Criteria

310 CMR 16.40(3),(4)

Site suitability criteria for solid waste handling facilities, including facility-specific
and general site suitability criteria.

Potentially applicable to
the temporary
management of excavated
materials

The Reach 5A remedy will include the temporary management of excavated materials at temporary staging areas prior
to transport for disposal. To the extent that the criteria in Section 16.40 apply to such temporary management of
materials during implementation of the remedy and that the materials temporarily managed on-site constitute solid
waste under these regulations, these criteria will be met except as follows: For any such requirements that would
prohibit or restrict such temporary solid waste management locations during implementation of the remedy—including
the prohibition on the location of such management facilities within the ACEC (or at locations outside of but adjacent to
the ACEC where such locations would fail to protect the outstanding resources of the ACEC) or in a Resource Area or
Riverfront Area—EPA, in consultation with the Commonwealth, has waived those requirements pursuant to CERCLA
121(d)(4)(C) on the ground that compliance with them would create a greater risk to human health and the
environment than implementation of the selected remedy.

Massachusetts Facility Location
Standards

310 CMR 30.700-708

Location standards for hazardous waste management facilities, including
temporary storage units for waste defined by the state regulations as hazardous
waste. They include, are not limited to, a prohibition on the location of any such
facility in the 100-year floodplain or in an ACEC, as well as various other
locational requirements for the active portion of the facility.

Note that waste containing PCBs at a concentration equal to or greater 50 mg/kg
constitutes hazardous waste under the Massachusetts regulations.

Note further that these regulations exempt: (a) temporary storage of dredged
materials at an intermediate facility when managed under a state water quality
certification and under Section 404 of the federal Clean Water Act; or (b) facilities
for wastes with a PCB concentration equal to or greater than 50 mg/kg if such
facilities comply with EPA’s TSCA regulations (40 CFR Part 761) except with
respect to a facility located in an ACEC (see 310 CMR 30.501(3)(a)).

Potentially applicable to
the temporary
management of excavated
materials

The Reach 5A remedy will include the temporary management of excavated materials at temporary staging areas prior
to transport for disposal. To the extent that the provisions of these regulations apply to the temporary management of
materials during implementation of the remedy, that the materials temporarily managed on site constitute hazardous
waste under these regulations, and that their temporary management is not subject to any regulatory exemption, these
location requirements will be met except as follows: For any such requirements that would prohibit or restrict such
temporary hazardous waste management locations during implementation of the remedy — including the prohibition on
the location of such management facilities within the ACEC (or at the locations outside of but adjacent to or in close
proximity to the ACEC where such locations would not be protective of the outstanding resources of the ACEC) — EPA, in
consultation with the Commonwealth, has waived those requirements pursuant to CERCLA 121(d)(4)(C) on the ground
that compliance with them would create a greater risk to human health and the environment than implementation of
the selected remedy.

It should be noted that, wherever practicable, temporary staging areas for excavated material will be located outside the
100-year floodplain. Where this is not practicable due to lack of access or topography considerations, floodproofing will
used to prevent floodwaters from coming into contact with hazardous waste.

Massachusetts Historical Commission
Act and Regulations

MGL c. 9, Section 27C
950 CMR 71.07

If the Massachusetts Historical Commission (MHC) determines that a state-
authorized project could cause a change in the historical, architectural,
archaeological, or cultural qualities of a property on the State Register of Historic
Places (SRHP), these provisions establish a process for notification, determination
of adverse impact, and evaluation of alternatives to avoid, minimize, or mitigate
such impacts

Relevant and appropriate

Pre-design and design activities include a CRA and CRS to determine whether the remediation or support activities
could cause a change in the historical, architectural, archaeological, or cultural qualities of a property on the SRHP. If
any such impacts are identified, the substantive requirements of these regulations will be met in coordination with the
MHC, as well as EPA and relevant tribal authorities.

MESA and Regulations

MGL c. 131A
321 CMR 10.00, Parts |, I, and V
321 CMR 10.00, Part IV

Under Parts |, Il, and V, a proposed activity in mapped Priority Habitat for a state-
listed threatened or endangered species or species of special concern, or other
area where such a species has occurred may not result in a “take” of such species,
unless it has been authorized by a conservation and management permit. A
conservation and management permit may be issued provided that an adequate
assessment of alternatives to both temporary and permanent impacts to state-
listed species has taken place, an insignificant portion of the local population
would be impacted by the project or activity, and the project proponent agrees
to carry out a conservation and management plan is carried out that provides a
long-term net benefit to the conservation of the state-listed species.

Under Part IV, projects that will alter a designated Significant Habitat must be
reviewed to ensure that they will not reduce the viability of the habitat to sustain
an endangered or threatened species.

Applicable

As determined during the BRA for Reach 5A, some of the Reach 5A remedial activities will take place in Priority Habitats
for state-listed species. The development of Core Habitat Areas, in consultation with the Commonwealth, and
implementation of the Revised Final Permit’s requirements relating to such Core Habitat Areas will result in the
avoidance or minimization of adverse impacts to such species in many areas.

To the extent that remediation or support activities have unavoidable impacts that will result in a take of state-listed
species, although a conservation and management permit is not required, the substantive provisions of these
regulations will be followed, including, where necessary, the development of a conservation and management plan
providing for a long-term net benefit to the affected state-listed species.

There are no designated Significant Habitats in Reach 5A. To the extent that a Significant Habitat is designated in that
area in the future, this provision will be complied with.
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Table 6-1

Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

Statute/Regulation

Citation

Synopsis of Requirements

Status

Action(s) to Be Taken to Comply with ARARs?

Massachusetts ACEC

301 CMR 12.11(1)(c)

Provides for establishment of ACEC in the state. ACEC designation affects other
state laws and regulations.

Relevant and appropriate

The ACEC regulations pertain to state agency actions and are not applicable to the federal EPA action. However, the
Reach 5A remedy will comply with the substantive requirements of 301 CMR 12.11(1)(c), which may be relevant and
appropriate, by advancing the values of 301 CMR 12.11(1)(c), while avoiding adverse effects on identified values in
Section 12.11(1)(c).

To Be Considered

Executive Order for Floodplain
Management

Executive Order 11988 (1977)

Federal agencies proposing action in a floodplain are required to consider
alternatives to avoid adverse effects on the floodplain, and if there is no
practicable alternative, must design or modify the action to minimize harm to or
within the floodplain.

To be considered

The Reach 5A remedial activities in or affecting the floodplain will be conducted in accordance with the substantive
requirements in this Executive Order. There is no practicable alternative to the selected remedial activities in the
floodplain, and the remedy will be designed to minimize harm to or within the floodplain to the extent practicable and
consistent with the Revised Final Permit requirements.

Executive Order for Protection of
Wetlands

Executive Order 11990 (1977)

Federal agencies are required to avoid adversely impacting wetlands unless there
is no practicable alternative and the proposed action includes all practicable
measures to minimize harm to wetlands that may result from such use.

To be considered

The Reach 5A remedial activities in or affecting wetlands will be conducted in accordance with the substantive
requirements in this Executive Order. There is no practicable alternative to the selected remediation activities in the
wetlands, and the remedy will be designed to minimize harm in and to the wetlands to the extent practicable and
consistent with the Revised Final Permit requirements.

Action-Specific ARARs

Federal ARARs

(stormwater discharges)

40 CFR 122.44(k)

construction activities.

TSCA Regulations on Cleanup of PCB 40 CFR 761.61(c) Provides for risk-based approval of PCB sampling, cleanup, storage, and disposal Applicable Attachment D to the Revised Final Permit contains a risk-based determination by EPA under this provision that the
Remediation Waste methods through an EPA determination that such method(s) will not pose an remedy specified in the Revised Final Permit will not pose an unreasonable risk of injury to health or the environment as
unreasonable risk of injury to health or the environment long as it complies with the conditions set out in that determination, which the Reach 5A remedy will do.
TSCA Regulations on Storage of PCB 40 CFR 761.50 General and specific requirements for storage of PCB Remediation Waste. Applicable The Reach 5A remedy will comply with these provisions. The remedy will include temporary storage of excavated PCB-
Remediation Waste 40 CFR 761.65 Regulations include specific provisions for storage of PCB Remediation Waste in containing sediments and soils on-site. EPA’s risk-based approval contained in Attachment D to the Revised Final Permit
’ piles at the cleanup site or site of generation for up to 180 days (761.65(c)(9)). covers the storage of such materials in accordance with the requirements of the Revised Final Permit. The temporary
40 CFR761.67(c) Also allows for risk-based approval by EPA of alternate storage method storage of PCB-containing sediments and soils excavated in Reach 5A will meet the applicable requirements established
(761.61(c)), based on demonstration that it will not pose an unreasonable risk of in or under the Revised Final Permit for such storage.
injury to health or the environment.
TSCA Regulations on Discharge of PCB- | 40 CFR 761.50(a)(3) Prohibits discharge of water containing PCBs to navigable waters unless PCB Applicable Any discharge to navigable waters will comply with this provision.
containing Water concentration is <3 mg/L or discharge is in accordance with NPDES discharge
limits.
TSCA Regulations on Decontamination | 40 CFR 761.79 Establishes decontamination standards and procedures for removing PCBs from Applicable Any decontamination activities conducted as part of the Reach 5A remedy will comply with these requirements.
water, organic liquids, and various types of surfaces.
Clean Water Act and NPDES 33 USC 1342 These standards include that point source discharge must meet technology- Applicable The Reach 5A remedy will include dewatering of excavated sediments and wetland soils. At this stage, it has not been
Regulations 40 CFR 122, including, but not based effluent limitations (including those based on best available technology for determined whether water from the remedial activities, such as from dewatering or other processing of sediments and
limited to 1'22 3(d) anld 122.44(a) toxic and non-conventional pollutants and those based on best conventional wetland soils, will be then discharged into the river, or whether such the water will be transported to GE's water
and (e) ' ' ' technology for conventional pollutants) and effluent limitations and conditions treatment plant in Pittsfield for treatment, or whether another technique will be used.
40 CFR 125.1-125.3 necessary to ’T‘e?t state Yvater quality standards, except that discharges in In any case, if Reach 5A remedial activities include discharge into the river, such discharge will meet these requirements,
' ' compliance W'th. instructions of the EPA On-Scene Coordinator (OSC) are exempt including any alternative discharge requirements established by the EPA OSC (such as was done for the remediation of
from these requirements (122.3(d)). the 1.5 Mile Reach of the Housatonic River).
Clean Water Act—NPDES Regulations 40 CFR 122.26(c)(1)(ii)(C) BMPs must be employed to control pollutants in stormwater discharges during Applicable Erosion and sedimentation control measures and BMPs will be implemented for relevant ground-disturbance activities

to comply with these stormwater requirements.

RCRA Regulations on Identification of
Hazardous Waste

40 CFR 261

Establishes standards for determining whether a waste constitutes hazardous
waste under RCRA.

Potentially applicable

Waste characterization sampling of soils, sediments, and debris (as applicable) subject to removal has been or will be
conducted consistent with these requirements to determine whether they constitute hazardous waste under RCRA.

RCRA Regulations for Generators of
Hazardous Waste

40 CFR 262.30-33

Pre-transportation requirements for generators of hazardous waste.

Potentially applicable

If RCRA hazardous wastes are identified and these materials are removed from the Area of Contamination but remain
on site during Reach 5A remedy implementation, these requirements will be met.

Management Facilities—General

security, precautions regarding ignition or reaction of wastes, preventing
washout of units)

RCRA regulations on Less-than-90-day | 40 CFR 262.34 Provides for on-site accumulation of hazardous waste in certain circumstances, Potentially applicable If RCRA hazardous wastes are identified and these materials are removed from the Area of Contamination but remain
Accumulation of Hazardous Waste provided compliance with other specified requirements. on site during Reach 5A remedy implementation, these requirements will be met.
RCRA Regulations for Hazardous Waste | 40 CFR 264.1(j) General requirements for hazardous waste management facilities (waste analysis, Potentially applicable If RCRA hazardous wastes are identified and these materials are removed from the Area of Contamination but remain

on site during Reach 5A remedy implementation, these requirements will be met.

State ARARs

Massachusetts Clean Waters Act—
Water Quality Certification Regulations

314 CMR 9.01-9.08

See synopsis of requirements in the location-specific entry for this ARAR.

Applicable

See the location-specific entry for this ARAR.
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Table 6-1

Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

Regulations on Identification and
Listing of Hazardous Waste

waste under state law.

Note: Waste containing PCBs at a concentration equal to or greater 50 mg/kg
constitutes a listed hazardous waste under the Massachusetts regulations, but
the Massachusetts hazardous waste regulations do not apply to facilities for such
waste that comply with EPA’s TSCA regulations (40 CFR Part 761) except with
respect to a facility located in an ACEC (see 310 CMR 30.501(3)(a)).

Statute/Regulation Citation Synopsis of Requirements Status Action(s) to Be Taken to Comply with ARARs?
Massachusetts Clean Water Act and 310 CMR 10.05(6)(k) Projects subject to regulation under the Wetlands Protection Act or that involve Applicable Erosion and sedimentation control measures and BMPs will be implemented for relevant ground-disturbance activities
Wetlands Protection Act—Stormwater 314 CMR 9.06(6)(a) discharge of dredged or fill material must incorporate stormwater BMPs to to comply with these stormwater requirements.
Management Standards ' attenuate pollutants in stormwater discharges, as well as to provide a setback
from receiving waters and wetlands, in accordance with 10 specified stormwater
management standards.
Massachusetts Hazardous Waste 310 CMR 30.100 Establishes criteria and lists for determining whether a waste is a hazardous Applicable Waste characterization sampling of soils, sediments, and debris (as applicable) subject to removal has been or will be

conducted consistent with these regulations to determine whether they constitute hazardous waste under state law on
a basis other than containing PCB concentrations at or above 50 mg/kg.

Note: With to the waste containing PCB concentrations at or above 50 mg/kg, any facilities for the storage of such
waste as part of the Reach 5A remedy will comply with the TSCA regulations (by virtue of EPA’s risk-based
determination in Attachment D to the Revised Final Permit), and the prohibition on the location of such a facility in an
ACEC has been waived by EPA, after consultation with the Commonwealth, pursuant to CERCLA 121(d)(4)(C).

Massachusetts hazardous waste
regulations for generators

310 CMR 30.321-324

Pre-transport requirements for generators of hazardous waste

Potentially applicable

To the extent that non-PCB hazardous wastes under state law are identified and these materials are removed from the
Area of Contamination but remain on site during Reach 5A remedy implementation, these pre-transport requirements
will be met.

Massachusetts hazardous waste
management—general requirements

310 CMR 30.513, 514, 524, 560

General requirements for hazardous waste management facilities

Potentially applicable

To the extent that non-PCB hazardous wastes under state law are identified and these materials are removed from the
Area of Contamination but remain on site during Reach 5A remedy implementation, these general requirements will be
met.

Massachusetts hazardous waste
regulations—technical requirements for
storage

310 CMR 602, 640, 580, 660.

Requirements related to storage of hazardous waste.

Potentially applicable

To the extent that non-PCB hazardous wastes under state law are identified and these materials are removed from the
Area of Contamination but remain on site during Reach 5A remedy implementation, the substantive requirements of
these regulations will be met.

Massachusetts Air Pollution Control
Regulations

310 CMR 7.00, 7.01, 7.06, 7.09, 7.10,
and 7.11

These provisions regulate air emissions, dust, odor, and noise, among other
things.

Applicable

The Reach 5A remedy will comply with the air monitoring and air emission control requirements set forth in the Quality
of Life Compliance Plan and in the Ambient Air Monitoring Plan to be included in the Project Operations Plan, and will
comply with the noise and odor monitoring and control requirements set forth in the Quality of Life Compliance Plan. In
addition, control and mitigation of dust emissions will be implemented, as needed, during construction of staging areas
and access roads, floodplain excavations, and soil/sediment handling operations.

To Be Considered

TSCA PCB Spill Cleanup Policy

40 CFR Part 761, Subpart G

Policy used to determine adequacy of cleanup of spills resulting from the release
of materials containing PCBs at concentration of 50 mg/kg or greater.

To be considered

Will be considered in the event of any new spill that results from the release of PCBs at a concentration of 50 mg/kg or
greater during the Reach 5A remedial construction.

EPA Contaminated Sediment
Remediation Guidance

EPA-540-R-05-012
OSWER 9355.0-85
(December 2005)

Provides guidance on remediation of contaminated sediment sites.

To be considered

The guidance was considered by EPA in remedy selection. In addition, in accordance with Section 11.B.2.i of the Revised
Final Permit, this guidance has been and will continue to be considered during design of the engineered cap for Reach
5A sediments, and it will also be considered in identification of sediment removal methods within the main channel and
for operation and maintenance planning.

EPA Guidance for In-Situ Subaqueous
Capping of Contaminated Sediments

EPA 905-B96-004, Great Lakes
National Program Office
(September 1998)

Provides technical guidance for subaqueous, in-situ capping as a remediation
technique for contaminated sediments.

To be considered

In accordance with Section I1.B.2.i of the Revised Final Permit, this guidance has been and will continue to be considered
during design of the engineered cap for Reach 5A sediments.

Notes:

1. This table has been adapted from Attachment C of the Revised Final Permit with a number of modifications and updates. Note that this table does not include ARARs for the Upland Disposal Facility design, construction, or operation. Those ARARs were presented in the Upland Disposal Facility Conceptual Design
Plan (Arcadis 2022) submitted to EPA on December 6, 2022.

2. Compliance with ARARs refers to compliance with the substantive requirements, criteria, or limitations of each provision, not any administrative or procedural requirements included therein.

Mg: microgram

ACEC: Area of Critical Environmental Concern
ARAR: applicable or relevant and appropriate requirement

BMP: best management practice
BRA: Baseline Restoration Assessment
CFR: Code of Federal Regulations

CMR: Code of Massachusetts Regulations

CRA: Cultural Resource Assessment
CRS: Cultural Resource Survey

EPA: U.S. Environmental Protection Agency

GE: General Electric Company

kg: kilogram

L: liter

MCP: Massachusetts Contingency Plan
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Applicable or Relevant and Appropriate Requirements for Reach 5A Remedial Activities'

MESA: Massachusetts Endangered Species Act
mg: milligram

MGL: Massachusetts General Law

MHC: Massachusetts Historical Commission
NHPA: National Historic Preservation Act
NPDES: National Pollutant Discharge Elimination System
NRHP: National Register of Historic Places

OSC: On-Scene Coordinator

PCB: polychlorinated biphenyl

RCRA: Resource Conservation and Recovery Act
SRHP: State Register of Historic Places

T&E: threatened or endangered

TSCA: Toxic Substances Control Act

USC: United States Code

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A Page 7 of 7
Housatonic River — Rest of River September 2023



Figures




COLUMBIA

COUNTY,

Reach 5A

Reach 5B

Reach 5C

Reach 6:

Reach 7A

BERKSHIRE
COUNTY

Reach 7B

Reach 7C

Former Eagle

Reach

Reach 7H

Rising
Pond

ising

Reach 7G

Glendale Dam

Pond Dam

= \Cpo

0, o

4satdt = Wi
= 2 illow

Mill Dam

Reach 7F
Reach 7E

Reach 7D

Mill Dam

GE Plant Site®

Woods Pond
\Woods Pond Dam

Columbia Mill Dam

<

NEW HAMPSHIRE

MASSACHUSETTS

Atlantic
Ocean

) s i

LEGEND:

B Housatonic River
¢ Dams

D States

["1 Counties

Towns

NOTE:

Base map "Light Gray Canvas"
from ESRI.

Publish Date: 2023/08/07, 6:56 PM | User: nwagner

Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\R5ARDWorkPlan\New folder\AQ_RDRA_Fig2_SiteMapOverviewReach5to8.mxd

ANCHOR
QEAEEE

0 2
@
Miles
Figure 1-1

Housatonic River Map (Subreaches in Reaches 5 and 7)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River



Confluence

Pomeroy Avenue™; J
Br'rdge o
Holmes Road

3 Bridge

s‘f‘@

West Pond

'\ §loutlet from Morewocd|Lake
W (Wampenum|Brook, W OWB1)|

BW5A-1

Lower, Sackett

(E:OWB2)

(E:OWB3):

K\
A\

120+00

125409

1or®

LEGEND: NOTE:
BW: Backwater
0+00 River Stationing OWRB: Other Waterbody
WP: West Pond
71 1 mg/kg PCB Isopleth WWTP: Wastewater Treatment Plant

I Channel (AECOM and Anchor QEA 2020)
[] Backwaters (AECOM and Anchor QEA 2020)
[ | Other Waterbody

Publish Date: 2023/09/22, 10:06 AM | User: aconstant
Filepath: \\Orcas\GIS\Jobs\GE_0469\HousatonicRiver\Maps\Reports\R5SARDWorkPlan\AQ_RDRA _Fig1-2_Reach5ABaseMap.mxd

ANCHOR Figure 1-2
QEA S Reach 5A Site Map

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




LEGEND:

Floodplain Exposure Area Boundary

1. Aerial imagery from MassGIS 2021.

Floodplain Exposure Subarea Boundary

Frequently Used Subarea

Actual/Potential Lawn Properties

Reach 5A Floodplain Residential Properties

Reach 5A Floodplain Non-Residential Exposure Areas

(up to 1 mg/kg PCB Isopleth) "

Channel (AECOM and Anchor QEA 2020)

Publish Date: 2023/09/14, 3:15 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\RSARDWorkPlan\AQ_RDRA_Fig1-3_ExposureAreas.mxd

ANCHOR Figure 1-3

QEA e Floodplain Exposure Areas, Subareas, and Frequently Used Subareas in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




5A-VP-8
5A-VP-18
5A-VPLISA'
SALVPETSA:

5A-VP-24B

5A:-VP-28A
5A-VP-33)

5A:VP-32
5A:VP-35)
5A:VP-36

5A-VP-40
S5A-VP-42

5A-VP;50.
5A-VP-49A

5A-VP:59A

5A-VP-80

S5A:VR-79!

5A-VP-83

LEGEND: NOTE:

o \q PC leth 1. Aerial imagery from MassGIS 2021.
mg/kg PCB Isoplet

I Channel (AECOM and Anchor QEA 2020)
Backwaters (AECOM and Anchor QEA 2020)
Vernal Pools (AECOM 2020, GE 2021)

Publish Date: 2023/08/07, 7:00 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\RSARDWorkPlan\Reorganize\AQ_RDRA_Fig1-3_Floodplain.mxd

ANCHOR Figure 1-4

QEA EES Vernal Pools in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




3 ® January
10° 4= February
1 e March
e April
251024 e — o
¢ —
107 5
100 T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Probability Distribution
(%)
] o May
3 ® June
10° 5 July
August
30 40 50 60 70 80 90 100
Probability Distribution

(%)

Rlo N )

{ e September
103 4 ¢ October
i e November
December

. aﬁ;—.—.. PO

100

0 10 20 30 40 50 60 70 80 90 100
Probability Distribution
(%)

Data shown: March 8, 1936 - June 6, 2023. Each point represents a daily average flow. Dashed line at 150 cfs represents bottom of the bank.

Publish Date: 09/14/2023 10:27 AM | User: WCL-HELEN
\\WCL-FS1\Syracuse\Projects\GE\Housatonic_Rest-of-River\Remedial_Design\Reach_5A\ANALYSIS\Sediment\Spatial_Vertical_Analysis\Python\flow_probplpt_coltsville.py

ANCHOR Figure 3-1
QEA 2 Cumulative Frequency Distribution of Flow at USGS Coltsville Gage by Month

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River



https://WCL-FS1\Syracuse\Projects\GE\Housatonic_Rest-of-River\Remedial_Design\Reach_5A\ANALYSIS\Sediment\Spatial_Vertical_Analysis\Python\flow_probplpt_coltsville.py

West
Branch

East

—1

11

Woods
Pond Dam

Branch

NEW

YORK /\J”V"J

5A

5B

MASSACHUSETTY [5C
ZA

7B

7!

’l"_’lh"—ﬁ%«

LEGEND:

I Housatonic River

® Dams

0 4,000

Feet

Publish Date: 2023/09/15, 7:35 AM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\R5ARDWorkPlan\AQ_RDRA_Fig3-2_FlowChange.mxd

ANCHOR
QEAEEE

Figure 3-2

Flow Input Locations in HEC-RAS Model

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River



965

, .
| | Confluence Downstream End | |
963 | < of Reach 5A :
|
| Pomeroy Avenue Holmes Road L 5
961 | Bridge Bridge |
) | |
8 959 | |
Z | |
< |
& 957 | |
c |
8 | |
fg 955 | |
= I
i |
953 | |
|
951 |
|
|
949
0+00 50+00 100+00 150+00 200+00 250+00

--------- Low Flow (63 cfs)

River Station (feet)

- - =Moderate Flow (169 cfs) ——High Flow (420 cfs)

Filepath: \\WCL-FS1\Syracuse\Projects\GE\Housatonic_Rest-of-River\Remedial_Design\Reach_5A\DOCUMENTS\Concept_RDRA_Work_Plan\Working\Figures\Figure 3-3 Predicted WSEs.docx

ANCHOR
QEA S

Figure 3-3

Predicted Water Surface Elevations for Low, Moderate, and High Flow Conditions in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River



LEGEND: Water Depth in Feet at 150 cfs NOTES:
1. Aerial Imagery from MassGIS, 2021.
Roads [Jo-1 WM 41-5 M 81-9 2. Water depths are based on an April 2022
bathymetry survey and water surface
— Top of Bank EJ11-2 B s51-6 WM 91-10 elevations from the conceptual design
0+00 River Stationing [ 21-3 BB 61-7 [] >10 HEC-RES model.
1 mg/kg PCB Isopleth B 31-4 W 71-8

[ River Channel - Bottom of Bank

Reach 5A

g? ‘)#O

Publish Date: 2023/09/28, 2:29 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\R5ARDWorkPlan\AQ_RDRA _Fig3_4_WaterDepth150cfs_new.mxd

ANCHOR Figure 3-4a
QEA Estimated Water Depths in Reach 5A Corresponding to Flow of 150 cfs at the USGS Coltsville Gage

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




Y

LEGEND: Water Depth in Feet at 150 cfs NOTES:
1. Aerial Imagery from MassGIS, 2021.
Roads [Jo-1 WM 41-5 M 81-9 2. Water depths are based on an April 2022
bathymetry survey and water surface
— Top of Bank EJ11-2 B s51-6 WM 91-10 elevations from the conceptual design
0+00 River Stationing [ 21-3 BB 61-7 [] >10 HEC-RES model.
1 mg/kg PCB Isopleth B 31-4 W 71-8

[ River Channel - Bottom of Bank

Reach 5A

g? 9#0

Publish Date: 2023/09/28, 2:29 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\RSARDWorkPlan\AQ_RDRA _Fig3_4_WaterDepth 150cfs_new.mxd

ANCHOR Figure 3-4b
QEA Estimated Water Depths in Reach 5A Corresponding to Flow of 150 cfs at the USGS Coltsville Gage

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




——

v

>
.
.
e
W
.
-
\
B
A
y

LEGEND: Water Depth in Feet at 150 cfs NOTES:
1. Aerial Imagery from MassGIS, 2021.
Roads [Jo-1 WM 41-5 M 81-9 2. Water depths are based on an April 2022
bathymetry survey and water surface
— Top of Bank EJ11-2 B s51-6 WM 91-10 elevations from the conceptual design
0+00 River Stationing [ 21-3 BB 61-7 [] >10 HEC-RES model.
1 mg/kg PCB Isopleth B 31-4 W 71-8

[ River Channel - Bottom of Bank

Reach 5A

g? "#O

Publish Date: 2023/09/28, 2:30 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\RSARDWorkPlan\AQ_RDRA _Fig3_4_WaterDepth 150cfs_new.mxd

ANCHOR Figure 3-4c
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QEA Estimated Water Depths in Reach 5A Corresponding to Flow of 150 cfs at the USGS Coltsville Gage
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QEA Estimated Water Depths in Reach 5A Corresponding to Flow of 150 cfs at the USGS Coltsville Gage
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Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




\

LEGEND: Water Depth in Feet at 150 cfs NOTES:
1. Aerial Imagery from MassGIS, 2021.
Roads [Jo-1 WM 41-5 M 81-9 2. Water depths are based on an April 2022
bathymetry survey and water surface
— Top of Bank EJ11-2 B s51-6 WM 91-10 elevations from the conceptual design
0+00 River Stationing [ 21-3 BB 61-7 [] >10 HEC-RES model.
1 mg/kg PCB Isopleth B 31-4 W 71-8

[ River Channel - Bottom of Bank

Reach 5A

% Oéi—;ﬁ’o

Publish Date: 2023/09/28, 2:31 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\RSARDWorkPlan\AQ_RDRA _Fig3_4_WaterDepth 150cfs_new.mxd

ANCHOR Figure 3-4h
QEA Estimated Water Depths in Reach 5A Corresponding to Flow of 150 cfs at the USGS Coltsville Gage
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QEA Estimated Water Depths in Reach 5A Corresponding to Flow of 150 cfs at the USGS Coltsville Gage
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account for uncertainty with over-dredging or cap over-
placement. The PCB values shown represent the higher of the
two calculated PCB average concentrations.

2. The four core locations that have depth-weighted average
PCB concentrations that exceed 100 mg/kg are labeled with
the corresponding location ID.

3. Aerial imagery from MassGIS 2021.
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Figure 4-3f

Depth-Weighted Average In-River Sediment PCB Concentrations (Thiessen Polygons)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River - Rest of River
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QEA & Depth-Weighted Average In-River Sediment PCB Concentrations (Thiessen Polygons)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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ANCHOR Figure 4-3h
QEA & Depth-Weighted Average In-River Sediment PCB Concentrations (Thiessen Polygons)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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ANCHOR Figure 4-3i
QEA & Depth-Weighted Average In-River Sediment PCB Concentrations (Thiessen Polygons)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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3 to 3.5 Feet

4|/
//

4.5 to 5 Feet

BW5A-2

Existing 0-1' SWAC:

11.5 mg/kg

Existing Subsurface SWAC:
19.4 mg/kg

Post-Remediation 0-1' SWAC:

0.12 mg/kg

LEGEND:
Total PCBs (mg/kg) [ | 2-10 e Core Location
Thiessen Polygons [ 10-50 [Z2 Dredge and Cap (Surface)
/ <« Bl 50-100 [ZA Additional Dredge and Cap (Subsurface)
] 1-2 B >100 [ River Channel
(|

No Data 0 160 ‘)

Feet

NOTES:

1. Samples were not recovered down to 5 feet
in all backwater areas. Depth intervals where
data is not available are shown in gray.

2. Post-remediation subsurface SWACs are
provided in Appendix C.

SWAC: spatially-weighted average (PCB)
concentration

Reach 5A

BWS5A-1
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Figure 4-4b
QEA &< Backwater Remedial Extents and Sediment PCB Concentrations by Depth (BW5A-2)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River



1to 1.5 Feet

1.5 to 2 Feet

2 to 2.5 Feet

2.5 to 3 Feet

3 to 3.5 Feet

3.5 to 4 Feet

4 to 4.5 Feet

4.5 to 5 Feet

BW5A-3

Existing 0-1' SWAC:

111 mg/kg

Existing Subsurface SWAC:
44.7 mg/kg
Post-Remediation 0-1' SWAC:
1.11 mg/kg

LEGEND:

NOTES:
1. Samples were not recovered down to 5 feet

_ ; in all backwater areas. Depth intervals where BW5A-1
Total PCBs (mg/kg)  [] 2-10 *  Core Location data is not available are shown in gray.
Thiessen Polygons  [0] 10-50 [Z2 Dredge and Cap (Surface) 2. Post-remediation subsurface SWACs are i
provided in Appendix C. o

0 <1 Bl 50-100 [ZA Additional Dredge and Cap (Subsurface) S

. SWAC: spatially-weighted average (PCB) ks
] 1-2 B >100 [ River Channel concentration

[ ] NoData 0 160 ‘)
Feet
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Figure 4-4c

Backwater Remedial Extents and Sediment PCB Concentrations by Depth (BW5A-3)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River - Rest of River



3 to 3.5 Feet I 35to4 FeetI 4 to 4.5 Feet I 4.5 to 5 Feet I

BW5A-4

Existing 0-1' SWAC:

17.2 mg/kg

Existing Subsurface SWAC:
14.1 mg/kg
Post-Remediation 0-1' SWAC:
0.17 mg/kg

NOTES:
LEGEND: 1. Samples were not recovered down to 5 feet
_ ; in all backwater areas. Depth intervals where BW5A-1
Total PCBs (mg/kg)  [] 2-10 *  Core Location data is not available are shown in gray.
Thiessen Polygons [ 10-50 [Z2 Dredge and Cap (Surface) 2. Post-remediation subsurface SWACs are i
provided in Appendix C. o

/<1 Bl 50-100 [ZJ Additional Dredge and Cap (Subsurface) S

. SWAC: spatially-weighted average (PCB) ks
] 1-2 B 100 [ River Channel concentration

[ ] NoData 0 80
Feet
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ANCHOR Figure 4-4d
QEA & Backwater Remedial Extents and Sediment PCB Concentrations by Depth (BW5A-4)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River




0 to 1 Foot 1to 1.5 Feet 1.5 to 2 Feet 2 to 2.5 Feet 2.5 to 3 Feet

3 to 3.5 Feet 3.5 to 4 Feet 4 to 4.5 Feet 4.5 to 5 Feet
BW5A-5
Existing 0-1' SWAC:
9.25 mg/kg
Existing Subsurface SWAC:
2.87 mg/kg
Post-Remediation 0-1' SWAC:
0.98 mg/kg
NOTES:
LEGEND: 1. Samples were not recovered down to 5 feet
_ ; in all backwater areas. Depth intervals where BW5A-1
Total PCBs (mg/kg)  [] 2-10 *  Core Location data is not available are shown in gray.
Thiessen Polygons  [] 10-50 [Z2 Dredge and Cap (Surface) 2. Post-remediation subsurface SWACs are i
provided in Appendix C. o
0 <1 Bl 50-100 [ZA Additional Dredge and Cap (Subsurface) S
. SWAC: spatially-weighted average (PCB) ks
] 1-2 B >100 [ River Channel concentration
[ No Data b—-—ﬂeo ‘)
Feet
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QEA &< Backwater Remedial Extents and Sediment PCB Concentrations by Depth (BW5A-5)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River




0 to 1 Foot I 1to 1.5 FeetI 1.5 to 2 Feet I 2 to 2.5 Feet I 25t03 FeetI
3 to 3.5 Feet I 35to4 FeetI 4 to 4.5 Feet I 4.5 to 5 Feet I
BW5A-6
Existing 0-1' SWAC:
10.4 mg/kg
Existing Subsurface SWAC:
21.7 mg/kg
° Post-Remediation 0-1' SWAC:
0.88 mg/kg

NOTES:
LEGEND: 1. Samples were not recovered down to 5 feet

_ ; in all backwater areas. Depth intervals where BW5A-1
Total PCBs (mg/kg)  [] 2-10 *  Core Location data is not available are shown in gray.
Thiessen Polygons  [] 10-50 [Z2 Dredge and Cap (Surface) 2. Post-remediation subsurface SWACs are i
provided in Appendix C. o

/<1 Bl 50-100 [ Additional Dredge and Cap (Subsurface) S

. SWAC: spatially-weighted average (PCB) ks
] 1-2 B 100 [ River Channel concentration

[ ] NoData 0 160 ‘)
Feet
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ANCHOR Figure 4-4f

QEA & Backwater Remedial Extents and Sediment PCB Concentrations by Depth (BW5A-6)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River




0 to 0.5 Foot

0.5 to 1 Foot

1to 1.5 Feet

1.5 to 2 Feet

E-OWB1 (Intermittent Side Channel) E-OWB1
LEGEND: onle
. Existing 0-1' SWAC: 5.6 mg/kg S

Total PCBs (mg/kg) [ ] 2-10 e Core Location Existing Subsurface SWAC: 2.8 mg/kg oo E-OWB2
Thiessen Polygons [ 10-50 Dredge and cap Post-Remediation 0-1' SWAC: 0.96 S E-OWB3
0 <1 Bl 50-100 [] River Channel g

_ NOTES: =
B -2 Bl >100 1. Post-remediation subsurface SWACs are provided in

[] No Data ‘) 0 160 Appendix C.
Feet SWAC: spatially-weighted average (PCB) concentration
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Figure 4-5a
Other Waterbody Remedial Extents and Sediment PCB Concentrations by Depth (Intermittent Side Channel; E-OWB1)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River



0 to 0.5 Foot 0.5 to 1 Foot 1to 1.5 Feet 1.5 to 2 Feet

LEGEND:
Total PCBs (mg/kg)

Thiessen Polygons

2-10 e Core Location
10 - 50 Dredge and cap

W-OWB1 (Outlet from Morewood Lake)

Existing 0-1' SWAC: 0.4 mg/kg
Existing Subsurface SWAC: 0.04 mg/kg
Post-Remediation 0-1' SWAC: N/A

A—OWB-WP

E-OWB2

(I
() S E-OWB3
0 <1 Bl 50-100 [] River Channel g
-2 . >100 ??’Zg’cs-:remediation subsurface SWACs are provided in /
["] No Data ‘Eﬁ“‘o Appendix C.
‘) Feet SWAC: spatially-weighted average (PCB) concentration
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Figure 4-5b
Other Waterbody Remedial Extents and Sediment PCB Concentrations by Depth (Outlet from Morewood Lake; W-OWB1)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River




0 to 0.5 Foot 0.5 to 1 Foot 1to 1.5 Feet 1.5 to 2 Feet 2 to 2.5 Feet

*No Data was collected in the 2.5-3'
range in West Pond

LEGEND OWB-WP (West Pond)
) e OWB-WP
’ Existing 0-1' SWAC: 4.4 mg/kg

Total PCBs (mg/kg) [ ] 2-10 * Core Location Existing Subsurface SWAC: 1.8 mg/kg E-OWB2
Thiessen Polygons [ 10-50 [} Dredge and backfill Post-Remediation 0-1' SWAC: 0.99 < E-OWB3
[/ <1 I 50-100 [ ] River Channel g

- NOTES: >
-2 B >100 0 300 1. Post-remediation subsurface SWACs are provided in

["] No Data 0 v Appendix C.
Feet SWAC: spatially-weighted average (PCB) concentration
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QEA S Other Waterbody Remedial Extents and Sediment PCB Concentrations by Depth (West Pond; OWB-WP)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River



https://Post-Remediation0-1'SWAC:0.99

0 to 0.5 Foot I

05to 1 FootI

1to1.5 FeetI

1.5 to 2 Feet I

E-OWB2 (Lower Sackett Brook)

LEGEND:
- A—OWB-WP
. Existing 0-1' SWAC: 0.3 mg/kg !

Total PCBs (mg/kg) [ ] 2-10 »  Core Location Existing Subsurface SWAC: 0.2 mg/kg E-OWB2
Thiessen Polygons  [[1] 10-50 Dredge and cap Post-Remediation 0-1' SWAC: N/A 3 E-OWB3
. «1 I 50-100 [ River Channel g

- NOTES: >
B -2 . 100 1. Post-remediation subsurface SWACs are provided in

[ ] No Data ‘) 0 160 Appendix C.
e
Feet SWAC: spatially-weighted average (PCB) concentration
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Figure 4-5d
Other Waterbody Remedial Extents and Sediment PCB Concentrations by Depth (Lower Sackett Brook; E-OWB2)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River



0to 0.5 FootI 0.5 to 1 Foot I 1to1.5 Feetl 1.5 to 2 Feet I

LEGEND E-OWB3 (Lower Sykes Brook)
) e A—OWB-WP
’ Existing 0-1' SWAC: 8.6 mg/kg |
Total PCBs (mg/kg) [ ] 2-10 »  Core Location Existing Subsurface SWAC: 43.1 mg/kg E-OWB2
Thiessen Polygons 1 10-50 Dredge and cap Post-Remediation 0-1' SWAC: 0.31 < E-OWB3
1 <1 Bl 50-100 [ River Channel g
_ NOTES: &
B -2 . 100 1. Post-remediation subsurface SWACs are provided in
[ ] No Data ‘) 0 80 Appendix C.
e
Feet SWAC: spatially-weighted average (PCB) concentration
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QEA e Other Waterbody Remedial Extents and Sediment PCB Concentrations by Depth (Lower Sykes Brook; E-OWB3)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River



Intermittent Side Channel
(E-OWB1)

Point Bar

Side Bar

Outlet from Morewood Lake

Side Bar

(W-OWB1)
Bar

LEGEND:

0+00 River Stationing PDI Riverbank Soil Sample’  Riverbank Remediation

— Top of Bank Average Total PCBs (mg/kg) M Remediation Required (PCB >= 5 mg/kg, BEHI >= 27, NBS > Low)

I Erodiblity Survey Segment =z < Supplemental Remediation Areas
< I River Channel H 1-5 0 180
3 Bockaters S 510 e
9 Feet

Other Waterbod -
o er Waterbody @ 10-25 NOTES:
_ 1. The PCB riverbank soil sampling results shown are average concentrations for surficial (0- to
1 mg/kg PCB Isopleth B 25-50 12-inch) samples collected from the toe, midpoint, and top of the riverbank at each location.
--- Thalweg B 50-100 2. Channel features observed during bank erosion surveys conducted in 2022.
BEHI: Bank Erodibility H d Ind
* Channel Features? m >100 NBS: Near Bark Strebs
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QEAEEE Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents
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Housatonic River - Rest of River
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Mid-Channel
Bar
‘Jt!\/ LEGEND:
0+00 River Stationing PDI Riverbank Soil Sample’  Riverbank Remediation
— Top of Bank Average Total PCBs (mg/kg) HE Remediation Required (PCB >= 5 mg/kg, BEHI >= 27, NBS > Low)
I Erodiblity Survey Segment =z < Supplemental Remediation Areas
< I River Channel H 1-5 0 180
o e =
- Backwaters 0 5-10
9 Feet
9] 1 mg/kg PCB Isopleth = -
g 9/kg P 10-25 NOTES:
--- Thalweg B 25-50 1. The PCB riverbank soil sampling results shown are average concentrations for surficial (0- to
12-inch) samples collected from the toe, midpoint, and top of the riverbank at each location.
* Channel Features? B 50-100 2. Channel features observed during bank erosion surveys conducted in 2022.
BEHI: Bank Erodibility Hazard Index
® >100 NBS: Near Bank Stress
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Figure 4-6b

Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River - Rest of River
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NBS: E
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Bar
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West Pond
(OWB-WP)
22
Side Bar
ig
‘)t!\(/ LEGEND:
0+00 River Stationing PDI Riverbank Soil Sample’  Riverbank Remediation
— Top of Bank Average Total PCBs (mg/kg) HM Remediation Required (PCB >= 5 mg/kg, BEHI >= 27, NBS > Low)
I Erodiblity Survey Segment m <« Supplemental Remediation Areas
< I River Channel H 1-5 0 180
3 Backaters S 510 e
9 Feet
Other Waterbod -
2 er Waterbody O 10-25 NOTES:
_ 1. The PCB riverbank soil sampling results shown are average concentrations for surficial (0- to
1 mg/kg PCB Isopleth B 25-50 12-inch) samples collected from the toe, midpoint, and top of the riverbank at each location.
--- Thalweg B 50-100 2. Channel features observed during bank erosion surveys conducted in 2022.
BEHI: Bank Erodibility H d Ind
* Channel Features? ® >100 NBS: Near Bank Strebs
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QEAEEE Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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0+00 River Stationing PDI Riverbank Soil Sample’  Riverbank Remediation
— Top of Bank Average Total PCBs (mg/kg) HM Remediation Required (PCB >= 5 mg/kg, BEHI >= 27, NBS > Low)
I Erodiblity Survey Segment =z < Supplemental Remediation Areas
< I River Channel H 1-5 0 180
3 Bockaters S 510 e
9 Feet
Other Waterbod -
2 y @ 10-25 NOTES:
_ 1. The PCB riverbank soil sampling results shown are average concentrations for surficial (0- to
1 mg/kg PCB Isopleth B 25-50 12-inch) samples collected from the toe, midpoint, and top of the riverbank at each location.
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ANCHOR
Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

QEA EEE
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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Figure 4-6e

Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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Figure 4-6f

Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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QEA S Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents
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ANCHOR Figure 4-6h
QEA S Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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ANCHOR Figure 4-6i
QEA S Riverbank Soil PCB Results, Riverbank Erodibility, and Conceptual Riverbank Remedial Extents

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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ANCHOR Figure 4-7
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Figure 4-8a

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 2)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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QEA &2 Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 4)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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Figure 4-8d

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 5)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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Figure 4-8e

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 7)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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Figure 4-8f

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 8)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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QEA &2 Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 10)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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Figure 4-8h

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 11)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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Figure 4-8i

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 16)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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Figure 4-8j

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 18)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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QEA &2 Non-Residential Floodplain Preliminary Remediation Areas (Exposure Areas 19)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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Figure 4-8I

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 20)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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QEA &2 Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 22)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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Figure 4-8n

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Areas 24)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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QEA &2 Non-Residential Floodplain Preliminary Remediation Areas (Exposure Areas 31)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




A) Super Habitats

B) Total PCB (interpolated 0 to 1 foot)

400

Feet

5A

LEGEND:
[ Exposure Area Boundary

r—-

L_ 1 Exposure Subarea Boundary
I Housatonic River
1 —.l Vernal Pools (AECOM 2020, GE 2021)

Core Area 1 Habitat
[ Frequently Used Subarea
™77 1 mg/kg PCB Isopleth

Lo

Super Habitats (AECOM 2018)
Emergent Marsh and Wet Meadow
Transitional Floodplain Forest
Hardwood Forest, Agricultural Field
Shrub Swamp

I stream

[ Lake/Pond

Habitat Access
Boatable
Difficult/Wadeable
[] walkable

PCB Concentrations (mg/kg)
[ <1

-2

[ 21-10

[ ]101-25

[ 25.1-50

I >0

N Residential Removal Area
=] Vernal Pool Removal Area

--------

------

Non-Residential Removal Area (Adjusted)

Publish Date: 2023/09/25, 3:59 PM | User: mmathew

Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\R5ARDWorkPlan\AQ_RDRA_Fig4-8_FPNonRes.mxd

ANCHOR
QEAEES

Figure 4-8p

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 33)
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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Figure 4-8q

Non-Residential Floodplain Preliminary Remediation Areas (Exposure Area 34)

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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QEA & Vernal Pools and Core Habitat Areas in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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QEA EEE Preliminary Remediation Areas for Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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QEA EEE Preliminary Remediation Areas for Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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ANCHOR Figure 4-10d
QEA EEE Preliminary Remediation Areas for Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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QEA & Preliminary Remediation Areas for Reach 5A
Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A

Housatonic River — Rest of River
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1. The Revised Final Permit indicates that a single layer may serve multiple functions, which is consistent with EPA (1998) guidance on cap design.
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Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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1. A 1-dimensional HEC-RAS model was used to simulate flows with various recurrence intervals, including 1-, 2-, 5-, 10-, 25-, 50-, 100-, and 200-year return periods.
2. Stable particle sizes were calculated as described in Appendix A (Engineered Cap Modeling and Design Evaluation Summary).

3. Where the controlling flow was less than the 100-year or approximate 200-year return flows, the stable particle size shown is based on that lower controlling flow (e.g., a 50-year
return period).
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ANCHOR Figure 5-2
QEA &£ Calculated Stable Particle Sizes at Each HEC-RAS Transect in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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QEA & Extents of Cap Model Simulation Areas in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River




~~~.. o T
L

JE.OWB1/

/ i
Intermittent = o
()
Side Channel
)

.
- Ir

Fie

o
e R 2

E-OWB3] |
Sykes|Brook

naalan ol 4 70 LY

———

.
v

’
’
(}
¥
1
1)
(]
1
J
v

wd WY

1h .
4 S
- L

N

e T
SR

N

LEGEND:

0+00 River Stationing Cap Type A
(Gravel Armor Cap)
— HEC-RAS Transect

1. Aerial Imagery from MassGlIS, 2021

Cap Type B
1 mg/kg PCB Isopleth (Cobble Armor Cap)

Cap Type C
L (Alternate Cap Type or Boulder Cap)

Cap Type D
(Sand Cap)

Publish Date: 2023/09/28, 2:36 PM | User: nwagner
Filepath: \\orcas\gis\Jobs\GE_0469\HousatonicRiver\Maps\Reports\RSARDWorkPlan\AQ_RDRA_Fig5-4_CapTypes.mxd

ANCHOR Figure 5-4
QEA EES Extents of Conceptual Cap Types in Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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Conceptual Cap Types for Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River - Rest of River
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Figure 5-6a
QEA & Preliminary Staging Area and Temporary Access Road Locations for Reach 5A

Conceptual Remedial Design/Remedial Action Work Plan for Reach 5A
Housatonic River — Rest of River
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