REMEDIAL INVESTIGATION/FEASIBILITY
STUDY WORK PLAN

UPPER HUDSON RIVER FLOODPLAIN

September 2014



TABLE OF CONTENTS

1 INTRODUCTION .....coivriiiririiinnieniiiniesniesiessiessstessssssesssessssssssesssssssssssssesssssssssssssessssens 1
1.1  Purpose and ODbJECLIVES.......cccecuiiiriiriiriinieriieeeeeteeeterte ettt 1
1.2 Study Area Definition ......cccoceeieiiiiiniinienerieeeeetetetesteee ettt 2
1.3 Constituent 0f CONCEIT......cccceciiiiriiriirienierteeetet ettt sttt e e nens 4
1.4 Work Plan Organization..........ccceeuerueriererieerieteieiesiestese st enese s ssesse e sse e nenens 4

2 ADDITIONAL REMEDIAL INVESTIGATION ACTIVITIES.......ccccocmvinnenninninncnnncnnaenne 6
2.1  Overview of PCB DiStribution .........ccccecieieiiieniiniiniinieneneeeeecececesresie e 7
2.2 Identifying Data GapPs ......cccccccverereririnieieieietesteste ettt 10
2.3  Developing Exposure Point COnCentrations..........c.cceceeereeeeienienienereneneneeeeeenennes 11
2.4  Evaluation of Near-Shore Sediment Areas .........c.ccocoveeirieiieiinieneneneneceneeeeeenenen 12
2.5 Remedial Investigation Tasks and Deliverables ..........ccccccceceiiiiiinininiinnininiiienenee. 15

2.5.1 Floodplain Characterization RePOTIt......cccceeieruiriirierieriinieeieeienieeie st 15
2.5.2 Field Sampling Plan/Quality Assurance Project Plan and Health
and Safety PIam ......c..cooiiiiiii e 16
25.3 Additional Data ColleCtion ........ccceecieieieriiriinienienenteeeeeteererre e 17
2.5.4 Revised Floodplain Characterization Report.......c..ccccervuiviivinienennienienecieceenene 18
255 Additional Evaluation of Near-Shore Sediment Areas.........cccoceeverererverveeenenns 18
2.5.6 Final Floodplain Characterization Report........c..ccoceeveriiniiniiniienenieniereeeeeeenene 19
2.5.7 Cultural Resources ASSESSIMENL.........ccuccueverierrerenerieieeietereresresreseseeeeeaeeeesnenens 19
25.7.1 Stage IA Cultural Resources Assessment Work Plan ..........c.cccoceeiiienenn 19
25.7.2  Stage IA Cultural Resource SUrvey.......c.cccoceevuevevienenenienieeeeeeeeeesennenne 20
25.7.3  Stage IB Cultural Resources SUrvey.........cccccecuevievenenenienieenieeeenennenne 20
2.5.8 Remedial Investigation REPOTt ........cccocueviiriiniininirieieicicceeseseeee e 20

3 BASELINE HUMAN HEALTH RISK ASSESSMENT .......cccccovvinniininniincnrenieniesisssessenne 22

3.1  Preliminary Conceptual Site Model for the Baseline Human
Health Risk ASSESSIIENL ......c.cocviiiiiiiriieiiniieeeteteteeee et 25
3.2  Overview of Baseline Human Health Risk Assessment Process ........c..cccceceevvevenennene 27
3.3 Screening-Level ASSESSINENL......ccceiruieuieiiiirienienieneeieeeteit ettt ebe sttt aeeens 28
3.4  Pathway Analysis REPOIT......ccccceriiiiiiiiiiieieenes ettt 30
3.5 Phase 1 of Baseline Human Health Risk AsseSSment..........cccccoeruererenereeeneeeeniennens 36
Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain I



Table of Contents

3.5.1 Phase 1 EValuation .......cccccoeeiiiiiiniiiiiiiiiinccncetee et 36
3.5.2 Verification of the Phase 1 Screening DeciSions........c..ccccecuevvevenenenenieneeeenienene 39
3.5.3 Supplemental Evaluation ........ccccoceeriririiiiniiienenenencet e 39
3.6  Data Collection Plan for Phase 2..........cccccoiiiiiiiiniiininiiiiiniicincicecseeeeeeeas 42
3.7  Phase 2 of Baseline Human Health Risk Assessment and Final Report...................... 42
3.7.1 Exposure Scenarios and Parameters .............ccceeererererenieienienieneneneeeseeeeeeeene 44
3.7.2  Evaluation of Near-Shore Sediments...........cccccecurireiinininieininicieincccneeeens 47
3.7.3  Risk Characterization..........ccceciveriiiiiiniiiiinieicineeetee e 49
3.7.4 Final Baseline Human Health Risk Assessment Report..........cccoceverenieneiieicnne 50

4 ECOLOGICAL RISK ASSESSMENT .........covniniiiininininiinieniesisieiessessesesssessessessesssssses 52
4.1  Preliminary Ecological Conceptual Site Model........c..ccccoceeiiiiiiinininineninieicecenee. 54
4.2  Ecological Risk Assessment Process and Principles.......c..ccccecevevenenenenieneeneeecnenne. 55
4.2.1 Overview of Phased Approach .........c.cccccoevinininininiiiicieeceseeneeeeeeeeeeene 55
4.2.2  Key PrInCIPLES....cceooiiieiiiiniinieeieetet ettt 57
4.2.3 Assessment Endpoint Table ........ccocoviiiiiiiiiininininiiieccccreseeseeeeeeeeeene 57
4.3  Screening-Level Ecological Risk ASSESSIENt ........cccevueruiruieieieienienienenenienceeeeeeenes 59
4.3.1 Problem Formulation and Ecological Conceptual Site Model............cccccueueuennce 60
4.3.2  EXPOSUTE ASSESSIMENIL. ....cuertiruiirieitenrierterieniteteetesieesresatesseesseestesseesesaeesseessesueensesas 60
4.3.3 Effects ASSESSINENL....cc.cceririiririiiieeeietetetesesee sttt st 61
4.3.4 Risk CharaCteriZation........coccveeerieieeieieietenteseee sttt nens 63
4.3.5 Possible Outcomes of the SLERA ........ccccooiiiimininiiiiieeceeeeeeeeeeeeeeenne 64
4.3.6 Screening-Level Ecological Risk Assessment Report........ccccccceeveriniienviieicnne 66
4.4  Baseline Ecological Risk Assessment Work Plan ........c..ccccoceviiiiiinininnineiccnee. 66
4.4.1 Refinement of EXpOSure ASSESSIMENT.....c.c.coterueriereenierienieertentesieeeenieesseeseeseenaenas 66
4.4.2 Refinement of Toxicity Reference Values .........ccccocoeveriiiiiiinininininiiiciciee 68
4.4.3 Risk CharaCteriZation........coceveeerierieieieieienteneee ettt nens 69
444 Identification 0f Data Gaps .....cccccecereereriierieieeieneere sttt sttt 69
45 Data Collection for Phase 1 of the Baseline Ecological Risk Assessment................... 70
4.6  Phase 1 of the Baseline Ecological Risk Assessment..........cccccceeevenereneneneeceecnenenne. 70

4.7  Supplemental Data Collection for Phase 2 of the Baseline Ecological Risk
ASSESSITICIIL ...ttt st b e e b s 73

4.8  Phase 2 of Baseline Ecological Risk Assessment and Final Baseline Ecological Risk

ASSeSSINENT REPOTIT ..ot 74
Remedial Investigation/Feasibility Study Work Plan September 2014

Upper Hudson River Floodplain i



Table of Contents

5 TFEASIBILITY STUDY ...uuovviiiiiiiiniininniiiiniinninniiieiesiesssssiessessesesssssessessesssssssssessessesssssses 76
5.1 Proposal of Remedial Action Objectives and Preliminary Remediation Goals.......... 77
5.2  Feasibility Study Screening REPOTL ........cccuevuirieriirininininieieceteesenieee st 79

5.2.1 Development of General Response ACtions..........ccceeeruieienienieneneneneneneeieienens 79
5.2.2 Identification and Screening of Remedial Technologies.........c.cccceevereririieencnne 79
5.2.3 Development of Remedial Action Alternatives.......c..cececeevueruenerenerenieneeeenienens 80
5.2.4 Determining Need for Additional Studies .........cccceceeeriiiieneninenininecenceeeeene 81
5.3  Treatability Studies Work Plan and Evaluation Report (if needed) .........ccccceeueneeee. 82
5.4  Detailed Evaluation and Feasibility Study Report .........ccceceeviiiinininineniniciciceeneee 82
5.4.1 Detailed Analysis of Remedial Action Alternatives..........c.ccoccevererereerereeeeneennene 82
54.1.1 Overall Protection of Human Health and the Environment....................... 83

5.4.1.2  Compliance with Applicable or Relevant and Appropriate Requirements 83

5.4.1.3  Long-term Effectiveness and Permanence...........ccccocevererieeniiicnencnennenn. 84

5.4.1.4  Reduction of Toxicity, Mobility, or Volume ..........cccoecererineririenencnennn 85

5.4.1.5  Short-term Effectiveness..........ccccceeviiininiiiininiiiininicieececceeeeee 85

54.1.6  Implementability....c..ccccooiiiiiiiiiiiriininirereeteeeee e 85

5417 GOS8ttt 86

5.4.2 Comparative Analysis of AIternatives.........cocevererieerieienienienenenereeeeeeee e 86

5.4.3 Contents of Feasibility Study Report.........cccoceviririiiiriiiiiiiiiieneneneceeeeeeene 87

6 SCHEDULE ..ottt sstessessessssstessessesssssssssessessesssssssssessessessssnses 88

7 REFERENCES .......coiiiititininiiiiniinniniiciessisststessessessesstessessesssssssssessessessssssssessessessssnses 92
List of Tables

Table 3-1 Selection of Exposure Pathways - Upper Hudson River Floodplain

Table 3-2 Presentation Table for Parcel Specific Risk Estimates

Table 4-1 Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and
Measures

Table 6-1 Remedial Investigation and Feasibility Study Schedule (embedded in text)

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain §ii]



Table of Contents

List of Figures

Figure 1-1 = Location Map - Upper Hudson River

Figure 2-1  Illustration of the Flood Frequency Unit Components: Flood Frequency
Intervals, Backwater and Direct Flow Areas

Figure 2-2  Illustration of the Flood Frequency Unit Components: Flood Frequency
Intervals, Backwater and Direct Flow Areas, and Standing Water Areas

Figure 3-1  Preliminary Conceptual Site Model for the Human Health Risk Assessment of
the Upper Hudson River Floodplain

Figure 3-2  Modifications to RAGS D Table 2.3

Figure 4-1  Preliminary Conceptual Site Model for the Ecological Risk Assessment of the
Upper Hudson River Floodplain

List of Appendices

Appendix A Selection of Exposure Areas for Human Health Risk Assessment

Appendix B Phase 1 Exposure Parameters for Human Health Risk Assessment

Appendix C Phase 2 Exposure Scenarios and Parameters for Human Health Risk
Assessment

Appendix D Process for Selecting Toxicity Reference Values for Ecological Risk Assessment

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain v



LIST OF ACRONYMS AND ABBREVIATIONS

AE assessment endpoint

Ah aryl hydrocarbon

ARAR Applicable or Relevant and Appropriate Requirement

ATSDR Agency for Toxic Substances and Disease Registry

BBL Blasland, Bouck & Lee, Inc.

BERA Baseline Ecological Risk Assessment

BHHRA Baseline Human Health Risk Assessment

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

cfs cubic feet per second

CSF cancer slope factor

CSM Conceptual Site Model

CTE central tendency exposure

DQO data quality objective

DSR Data Summary Report

EA exposure area

EC20 20% effect concentration

EPC exposure point concentration

ERA Ecological Risk Assessment

FCR Floodplain Characterization Report

FFI Flood Frequency Interval

FFU flood frequency unit

FS Feasibility Study

FSP Field Sampling Plan

GE General Electric Company

GIS Geographic Information System

GRA General Response Action

HASP Health and Safety Plan

HHRA Human Health Risk Assessment

HHRA CSM  Human Health Risk Assessment Conceptual Site Model
HI hazard index

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain v



List of Acronyms and Abbreviations

HQ

ID
IFCR
IRIS
LOAEL
ME
mg/kg
NCEA
NCP
NOAA
NOAEL
NYSCC
NYSDEC
NYSDOH
Oo&M
OSWER
PAR
PCB
PRA
PRG
QAPP
RAGS
RAO
RfD

RI
RI/FS
RM
RME
ROD
RS

SCO
SLA
SLERA

hazard quotient

identification number

Initial Floodplain Characterization Report
Integrated Risk Information System

lowest observed adverse effects level
measurement endpoint

milligrams per kilogram

National Center for Environmental Assessment
National Contingency Plan

National Oceanic and Atmospheric Administration
no observed adverse effects level

New York State Canal Corporation

New York State Department of Environmental Conservation
New York State Department of Health
Operation and Maintenance

Office of Solid Waste and Emergency Response
Pathway Analysis Report

polychlorinated biphenyl

probabilistic risk assessment

Preliminary Remedial Goal

Quality Assurance Project Plan

Risk Assessment Guidance for Superfund
Remedial Action Objective

reference dose

Remedial Investigation

Remedial Investigation/Feasibility Study

River Mile

reasonable maximum exposure

Record of Decision

River Section

soil cleanup objective

screening level assessment

Screening Level Ecological Risk Assessment

Remedial Investigation/Feasibility Study Work Plan
Upper Hudson River Floodplain

September 2014
vi



List of Acronyms and Abbreviations

STRA short-term response action

TBC to be considered

TIP Thompson Island Pool

TRV toxicity reference values

UCL upper confidence limit

UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plans

UHR Upper Hudson River

USEPA U.S. Environmental Protection Agency

Remedial Investigation/Feasibility Study Work Plan September 2014

Upper Hudson River Floodplain vii



1 INTRODUCTION
1.1 Purpose and Objectives

The purposes of the Remedial Investigation/Feasibility Study (RI/FS) are to gather additional
information needed to understand the nature and extent of polychlorinated biphenyls (PCBs)
in the Upper Hudson River (UHR) Floodplain,! conduct human health and ecological risk
assessments for the UHR Floodplain, and develop and evaluate potential remedial
alternatives for the UHR Floodplain. These goals form the basis for this RI/FS Work Plan.
The primary objective of this Work Plan is to describe the elements of work to be conducted
by the General Electric Company (GE) under the Settlement Agreement.? It presents the
framework for additional UHR Floodplain evaluation activities, including additional
investigations and the performance of human health and ecological risk assessments, and a

Feasibility Study (FS) of potential remedial alternatives.

A substantial amount of work in the UHR Floodplain has already been conducted. This
work has included prior investigations of the UHR Floodplain by the National Oceanic and
Atmospheric Administration (NOAA), the U.S. Environmental Protection Agency (USEPA),
New York State, and GE. Most recently, under an agreement with USEPA, GE has
conducted soil sampling, topographic mapping, and field reconnaissance to assess physical
characteristics and land use, vegetation mapping, hydrodynamic modeling of flood
inundation, and development of a conceptual understanding of the distribution of PCB
concentrations within the UHR Floodplain. Prior deliverables submitted to USEPA on this
work have included Data Summary Reports on Floodplain soil sampling activities, a Human
Use and Vegetation Mapping Summary Report (Mapping Report; ARCADIS 2009), and an
Initial Floodplain Characterization Report (IFCR; Anchor QEA 2012). In addition, under a
separate agreement with USEPA, GE has implemented Short-Term Response Actions
(STRAsS) consisting of the installation and maintenance of soil/stone covers and/or warning

signs at a number of properties within the UHR Floodplain.

! “Floodplain" as defined in Paragraph 10.f of the Settlement Agreement has the same meaning as the term
"Study Area," which is defined in Section 1.2, below.

2 Nothing in this Work Plan, nor any activity or communication that may be carried out or held in connection
with this Work Plan, constitutes or should be construed as any admission of law, fact, or liability by GE.
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The RI/FS described in this Work Plan will build upon that prior work. Specifically, future
work elements to be completed as part of this RI/FS Work Plan include:

e Additional investigation activities: Collection of additional data to refine the
understanding of the spatial distribution of PCBs in the UHR Floodplain, to estimate
exposure point concentrations (EPCs) to be used in the risk assessments, and to
support the FS;

e Risk assessments: Performance of human health and ecological risk assessments (with
any necessary associated data collection);

e Remedial Investigation (RI) reporting: Preparation of reports documenting the data
collection efforts as well as the risk assessments; and

o Performance of an FS: Development and evaluation of potential remedial

alternatives.

1.2 Study Area Definition
In 2002, USEPA issued a Record of Decision (ROD) for the removal and disposal of PCB-

containing sediments in the Upper Hudson River between Fort Edward and the Federal Dam
at Troy (referred to as the UHR) that meet certain PCB removal criteria, and GE is currently
carrying out that remedy. USEPA divided the UHR into three sections for the sediment
remediation activities outlined in the ROD. The approximate location of each river section
(RS) is illustrated in Figure 1-1. The UHR has also been further divided into eight reaches
defined by dams or locks (also shown in Figure 1-1). The northernmost reach is Reach 8,
also known as the Thompson Island Pool (TIP), and is equivalent to RS 1. RS 2 contains
Reaches 7 and 6, and RS 3 contains Reaches 5 through 1. In addition to requiring
remediation of the river sediments, USEPA’s ROD included a statement that “PCB

contamination in the floodplains will be further evaluated . . ..”

The Study Area for this RI/FS is defined as the areas where flooding events could have

transported PCBs within the following boundaries and areas:

e Northern boundary — the pool at the base of Bakers Falls (at approximate River Mile
[RM] 197.0);
e Southern boundary — the Federal Dam at Troy (at approximate RM 153.9);

Remedial Investigation/Feasibility Study Work Plan September 2014
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Outer boundaries (Eastern and Western) — the 100-year Floodplain as mapped by the
Federal Emergency Management Agency (FEMA) or the extent of the highest-flow
event in 2011 as mapped by GE, whichever extends further from the river;

Inner boundary- the elevation corresponding to the minimum daily average flow
with a probability of occurring once every three years (1Q3 flow) over the last 10
years, which is a river flow of approximately 2,000 cubic feet per second (cfs) at the
Ft. Edward gaging station. The near-shore sediments between the 1Q3 flow and
5,000 cfs are considered a separate sub-area (referred to as near-shore sediments) of
the Floodplain. This sub—area will be subject to an evaluation that is separate from
the remainder of the Floodplain, as described in Section 2.4 of this RI/FS Work Plan;
The area between the Bakers Falls pool and the former dam at Fort Edward will be
assessed and USEPA and GE will discuss approaches to the assessment of these areas,
and those areas will either be addressed using the approach discussed in this Work
Plan or by an alternative approach proposed by GE. Any alternate approach proposed
by GE would require USEPA review and approval; and

Islands in the river that fall within the boundaries described above.

Areas excluded from the Floodplain because they are being addressed separately from this
RI/FS are described below:

Shorelines — Locations on the UHR shoreline that are dredged (or will be dredged)
pursuant to the dredging Consent Decree in United States v. General Electric Co., Civ.
No. 1:05-CV-1270 (N.D.N.Y.);

Portions of Dredge Spoil Site Areas ~These locations were identified in the Hudson

River Draft Environmental Impact Statement (Malcolm Pirnie 1992). These dredge
spoils are being investigated and/or remediated by the New York State Department of
Environmental Conservation (NYSDEC) under the New York State Inactive
Hazardous Waste Disposal Site Program at the following sites: 442033 — Newland
Island (Lock 4); 546040 — Old Moreau Dredge Spoil Area; 546041 — Special Area 13;
546042 — Moreau Dredge Spoil Disposal Site; 558018 — Buoy 212; 558028 — Site 518;
and any other NYSDEC - identified historic dredge spoil disposal sites. However,
where existing data or data collected pursuant to this RI/FS indicate that the PCBs
have been deposited by flooding, these areas will be included in this RI/FS; and

Remedial Investigation/Feasibility Study Work Plan September 2014
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e Remnant Sites — Capped areas of Remnant Deposit Sites 2 through 5 that were
remediated pursuant to USEPA 1984 Record of Decision for the Hudson River PCBs

Site.

1.3 Constituent of Concern

The RI/FS described in this Work Plan will focus solely on PCBs. The reason is that the
impacts of concern to the Study Area have resulted from the transport and deposition of
sediments from the river onto the Floodplain, and the constituent of concern for the river
sediments consists of PCBs, as evidenced by the fact that USEPA’s ROD for the river
sediments required remediation solely for PCBs. USEPA recognized this when it indicated in
the ROD that the future Floodplain evaluation would relate to “PCB contamination in the
floodplains” (as noted in Section 1.2). For purposes of this RI/FS, PCBs will be defined as

PCBs as measured by an Aroclor-based analytical method.?

1.4 Work Plan Organization
This RI/FS Work Plan is organized as follows:

e Section 1: Introduction.

e Section 2: Additional Remedial Investigation Activities — provides an overview of the
current understanding of the distribution of PCBs in Floodplain soils (based on
previous data collection and investigation activities),* outlines the approach to
estimating PCB concentrations for use in the risk assessments, and identifies the RI
tasks (including additional data collection) and deliverables to be completed for the RI
(apart from those related to the risk assessments).

e Section 3: Baseline Human Health Risk Assessment (BHHRA) — describes the

approach to assessing potential risks to human health from exposure to PCBs in

3 As discussed in Section 2.5.2, GE has agreed to collect up to 40 discrete samples for analysis of PCB congeners
by a congener-specific analytical method, and USEPA will be provided with these data.

In addition, if, during sampling, contaminants other than PCBs are suspected based on observation, odor, etc.,
GE will notify USEPA, and the parties will discuss the need for sampling of the potentially impacted area.
However, any such sampling will not expand the RI/FS to such other contaminants.

4 For purposes of this RI/FS Work Plan, references to Floodplain soils also include sediments in standing water
areas in the Floodplain (as defined in Section 2.1) unless otherwise indicated.
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Floodplain soils, including the several phases of that assessment, the inputs and
procedures for each phase, the BHHRA data collection activities, and the deliverables
to be submitted.

e Section 4: Ecological Risk Assessment (ERA) — describes the approach to assessing
potential risks to ecological receptors from exposure to PCBs in the Floodplain,
including an identification of the several phases of that assessment, the inputs and
procedures for each phase, the ERA data collection activities, and the deliverables to
be submitted.

e Section 5: Feasibility Study — describes the approach for development of remedial
action objectives (RAOs) and preliminary remediation goals (PRGs), the development
and evaluation of remedial alternatives for the UHR Floodplain, and the deliverables
to be submitted as part of the FS.

e Section 6: Schedule — describes the schedule for the activities outlined in this RI/FS
Work Plan.

e Section 7: References.

Tables and figures referenced in this Work Plan are either included in the text or attached.
Additional information related to the performance of the human health and ecological risk

assessments is provided in Appendices A, B, C, and D.

Remedial Investigation/Feasibility Study Work Plan September 2014
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2 ADDITIONAL REMEDIAL INVESTIGATION ACTIVITIES

This section of the Work Plan describes the additional investigation activities to better define
the nature and extent of PCBs in the UHR Floodplain (as well as obtaining other necessary
information), so as to support as necessary, the human health and ecological risk assessments
and the feasibility study. The investigations completed through 2011 were described and
summarized in the Initial Floodplain Characterization Report (IFCR; Anchor QEA 2012).
The IFCR described the spatial distribution of PCBs in Hudson River Floodplain soils and
sediments, a description which has been updated since the IFCR. This section of the RI/FS
Work Plan presents the following:

e An overview of the PCB distribution in the Study Area (Section 2.1);

e A method for identifying data gaps and determining whether sufficient data have
been collected to characterize the distribution of PCBs in Floodplain soils
(Section 2.2);

e A general description of the approach that will be followed to develop exposure point
concentrations (EPCs) for the human health and ecological risk assessments
(Section 2.3);

e A description of the specific investigations and evaluations to be conducted in near-
shore sediment areas below the shoreline (i.e., between elevations corresponding to
river flows of 5,000 cfs and 1Q3 [approximately 2,000 cfs]) (Section 2.4); and

e A description of the general tasks and deliverables that will comprise the RI other
than the human health and ecological risk assessments, which are discussed separately
in Sections 3 and 4, respectively. These general deliverables will include a Floodplain
Characterization Report (FCR), plans for additional RI data collection, a Revised FCR
that will incorporate the additional data, a Final FCR (following receipt of all data
from the risk assessments), work plans and reports on cultural resources survey work,
and an RI Report to document all RI work (including the risk assessments). These

deliverables are described in Section 6.

The data collection efforts described in Sections 2.2 and 2.3 are focused on determining the

PCB distribution in soils in the UHR Floodplain that will be used to determine EPCs for use
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Additional Remedial Investigation Activities

in the human health and the ecological risk assessments.> Additional specific data collection
needs to support those risk assessments are discussed in Section 3 for the Human Health Risk
Assessment (HHRA) and Section 4 for the Ecological Risk Assessment (ERA). The data

collection efforts described in Section 2.4 relate specifically to the near-shore sediment areas.

2.1 Overview of PCB Distribution

The current overall understanding of PCB distributions in UHR Floodplain soils will be
refined as more data and information are collected and integrated. The refinements will be
done in three distinct phases linked to major data collection programs for determining PCB
concentrations in the UHR Floodplain. The first refinement will be to update the current
understanding of PCB distributions based upon the data collected since 2011 and the issuance
of the IFCR in 2012. This will be documented in the FCR (Section 2.4.1). The second
refinement will be documented in the Revised FCR (Section 2.4.4) after the initial RI data
collection (described in Sections 2.4.2 and 2.4.3) is completed. The final update will be
provided in the Final FCR (Section 2.4.5) and the RI Report (Section 2.4.7) and will be
informed by all soil data collected as described in Sections 2, 3, and 4 of this Work Plan. An
overview of the existing understanding of the spatial distribution of PCBs in the Floodplain is

provided below.

Based on the extensive data collected to date, patterns have emerged in the distribution of
PCB within the Floodplain. Generally, PCB levels are highest close to the river and decrease
further out into the Floodplain. This pattern is generally consistent over the length of the
UHR Floodplain, with overall PCB levels decreasing with increasing distance downstream of
Fort Edward. A significant factor influencing PCB levels in the UHR Floodplain is the
frequency of flooding and the ground surface elevation in the Floodplains. Higher elevations
are less frequently flooded and typically have lower PCB levels. Using elevation, the
Floodplain has been partitioned into regions inundated at different flood return intervals
(e.g., the area inundated during a 2-year flood). These flood return intervals are termed

flood frequency intervals (FFIs).

> As noted in Section 1.4 above, unless otherwise indicated, references to Floodplain soils in this section also
include the sediments in standing water areas in the Floodplain.
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Additional Remedial Investigation Activities

As noted in Section 1.2, the UHR Floodplain has been divided longitudinally into the eight
river reaches defined by the dams at their upstream and downstream ends (i.e., Reaches 8
through 1 from upstream to downstream). Based on factors that influence PCB distributions,
the UHR Floodplain has been further divided into smaller geographic areas termed “local
regions,” as discussed below. The boundaries of these local regions may be adjusted based on

additional data and will be documented in the appropriate FCR.

Another factor that influences Floodplain soil PCB concentrations is the manner by which a
given area of the Floodplain becomes flooded. Floodplain areas where the elevation
increases gradually from the river into the Floodplain are inundated most frequently along
the shoreline and less frequently as the elevation increases moving inland. These areas are
termed “direct-flow” areas. Low-lying areas separated from the river by higher elevation
land closer to the river may receive flooding from the river in two ways: (1) from upstream
or downstream through a break in the higher elevations closer to shore; or (2) from flood
events where the water stage exceeds the higher elevation of the land closer to shore. These
low-lying areas further from the shore are termed “backwater” areas. The existing data have
shown that the different flood mechanisms affect the PCB distributions for a given FFI
differently within backwater and direct-flow areas. This factor may be used to further
partition the Floodplain. An example of how the Floodplain would be partitioned between

backwater and direct-flow areas is provided on Figure 2-1.

Standing water areas are areas of the Floodplain that are inundated year-round, regardless of
the flood stage. Standing water areas are often found in backwater areas, but can also be
found in direct-flow areas. Examples of standing water areas within backwater and direct-

flow areas are provided in Figure 2-2.

In addition to the flooding mechanisms discussed above, other Floodplain characteristics,
such as the presence of wetlands, heavy vegetative cover, or steep banks, may also influence
Floodplain soil PCB concentrations. An effort will be made to identify areas within the UHR
Floodplain where such characteristics are present and could potentially affect soil PCB
concentrations, and the soil PCB distributions within these areas will be evaluated to
determine whether further partitioning of the Floodplain based on such characteristics is

warranted.
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Areas of the UHR Floodplain that, due to certain historical events, do not exhibit the typical
patterns in PCB levels (i.e., decreasing PCB levels with decreasing inundation frequency) are
termed “unique areas.” An example of a unique area is the Floodplain on the eastern bank
across from Rogers Island, where elevated PCB concentrations have been measured. In 1976,
sediment and debris released from the Fort Edward Dam removal blocked the channel in this
area. Some of this material was likely deposited onto the Floodplain and provided a unique
source of PCBs to this area. A review will be conducted to identify other areas where re-
location of Floodplain soils is known to have occurred, based on historical records and the
existing shoreline video survey, and to determine whether such areas should be treated as
“unique areas.” However, re-location of Floodplain soils is expected to have impacted a very
small percentage of the Floodplain acreage, and this review will focus on areas of known re-

location where there is high human use and PCB soil data are absent.

Because the Floodplain will be partitioned by flood frequency, local region, type of flooding
(i.e., backwater and direct-flow areas), and potentially further sub-divided based on other
Floodplain characteristics, the term flood frequency unit (FFU) will be used to describe the
partitions representing the finest resolution of PCB concentrations in the Floodplain. In
some local regions, the FFUs will correspond to FFIs. In other local regions, however, an
FFU may combine multiple FFIs and/or comprise FFI subdivisions that are based on other
factors (e.g., direct-flow versus backwater areas). Standing water areas will be evaluated on a
case-by-case basis, and may be combined within a local region to comprise a single FFU
depending on the size of the area, frequency and duration of inundation, and type of
flooding. As the Floodplain is partitioned, additional soil or sediment data may need to be

collected to refine the understanding of PCB concentrations within FFUs and unique areas.

The RI/FS will use the data partitioned by FFU to derive EPCs for use in the human health
and ecological risk assessments. The method for determining when sufficient data have been
collected to adequately characterize PCB concentrations in an FFU (and thus to be used in
the development of EPCs) or whether additional data need to be collected to do so is
presented in Section 2.2. (The characterization of PCB concentrations in unique areas, as
described above, will be based on data specific to those areas.) Section 2.3 discusses the
general approach to estimating PCB concentrations in exposure areas (EAs) for the HHRA

and the ERA given the distribution of PCBs in the Floodplain.
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2.2 Identifying Data Gaps

Data gaps exist where the distribution of PCB concentrations within an FFU associated with
a local region is not well described by the existing data. The number of samples required to
sufficiently characterize PCB concentrations in an FFU depends on the nature of the
underlying concentration distribution. For example, fewer samples are required to
characterize the distribution of PCB concentrations in an FFU where concentrations vary by
a factor of two or three than in an FFU where concentrations vary by two or three orders of

magnitude.

Data sufficiency in the local region FFUs will be evaluated using relative precision (i.e., [95"
UCL - average]/average) and the number and range of existing measurements. Additional
data will be collected, a subset of which will be collected from the 0- to 6-inch and 6- to
12-inch depth intervals, based on data needs and exposure considerations, consistent with
previous sampling. Samples will also be collected from deeper intervals at a percentage of
the locations as needed. These data will be collected in FFUs having less than a total of six
samples or having a relative precision that exceeds 1, with two qualifications: First, the
relative precision threshold will not be applied in FFUs whose maximum PCB concentration
is less than 0.1 milligram per kilogram (mg/kg); improved relative precision is not needed in
these FFUs because the EPCs used in the risk assessments are not sensitive to the precise
value of such low concentrations. Second, to account for small FFUs, additional sampling
will not occur in FFUs with a sample density greater than or equal to eight samples per acre
and additional sampling will be capped when the sample set reaches this density.® Given
that standing water areas will be evaluated separately, these data sufficiency requirements

may not be applicable to such areas.

The initial evaluation of data sufficiency and the identification of data gaps will be presented
in the FCR. Once the new data are obtained, a second data gap review will occur to
determine whether further sampling should be done because the relative precision remains

above 1 and the sampling density has not reached the maximum of eight samples per acre.

¢ The approach described in this paragraph for FFUs will not apply to the unique areas (described above) and
near-shore sediment areas, whose characterization, as previously noted, will be based on data specific to those
areas. Additionally, preliminary data indicate that Reach 4 may also be a unique area, given the current
understanding of the area.
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The final data sufficiency evaluation for Phase 1 of the HHRA and Phase 1 of the ERA
(described in Sections 3 and 4, respectively) will be presented in the Revised FCR. If other
information indicates the need for additional samples, the parties will discuss the scope of

such sampling on a case-by-case basis.

2.3 Developing Exposure Point Concentrations

A central purpose of the Rl is to provide sufficient data/information to estimate EPCs in
Floodplain soils for use in both the human health and the ecological risk assessments.” These
assessments will be done in phases, starting with an initial screening phase using
conservative EPCs and then moving to subsequent phases using more refined EPCs. This
approach will allow the RI to focus efforts on areas of potential concern, while removing
from further consideration those areas where unacceptable exposure or risks are highly

unlikely.

The overall approach for calculating Floodplain soil EPCs for the EAs is as follows:

1. For each phase of the risk assessment and for each local region, PCB metrics will be
specified for each FFU and will be provided in the FCR, Revised FCR, or Final FCR, as
appropriate. These metrics will include the maximum PCB concentration, the upper
95th percentile confidence limit on the mean concentration (95% UCL), the average
PCB concentration, and any other appropriate metrics including the upper 95®
percentile prediction limit (UPL) that is acceptable to USEPA. These metrics will be
updated as additional data are collected. In areas where a soil cover has been placed
as part of a short-term response action (STRA) (see Section 1.1), the PCB data
collected prior to the placement of the soil cover will be used in developing the
metrics for the FFUs.

2. In both the HHRA and the ERA, EAs will be defined, as described in Sections 3 and 4,
respectively.

3. The EAs will be mapped onto the local regions. Some EAs may map across multiple

local regions. As discussed previously, local regions will be subdivided by FFU, and

7 For this purpose, as noted above, the term “Floodplain soils” include sediments in standing water areas in the
Floodplain. To the extent that exposures to other media are evaluated, such as exposures to surface water or
through the food chain in the ERA, the concentrations used to evaluate such exposures will be described in the
relevant risk assessment deliverables.
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PCB metrics will be associated with each FFU. Thus, the process of mapping the EAs
onto the local regions will result in each EA being partitioned into FFU sections, each
with its associated PCB metrics.

For each Floodplain soil EA in each risk assessment, an EPC will be determined for
the particular phase of the risk assessment, using the appropriate PCB metric for that
phase (or, if warranted, a metric derived by an alternate method, subject to USEPA
approval). The appropriate PCB metric will be derived on an area-weighted basis for
each EA. These EPCs will be based on the local region data and FFUs provided in the
FCR preceding that phase (i.e., FCR, Revised FCR, or Final FCR), except that (a) EPCs
in unique areas (as described above) will be based on data specific to those areas, and
(b) GE may propose to use an alternate averaging technique for the development of
certain EPCs in the ERA. The process for developing Floodplain soil EPCs for each
phase and the metrics to be used in that phase are discussed in Section 3 for the
HHRA and Section 4 for the ERA.

Evaluation of Near-Shore Sediment Areas

At USEPA’s request, GE will conduct an analysis of near-shore sediments as described in this

section and Section 3.7.2. These near-shore sediment areas (as defined in Section 1.2) are

temporarily exposed during lower river flows and therefore could present potential points of

exposure for intermittent recreational users. Specifically, in lieu of performing the other RI

tasks that relate to the remainder of the Study Area, GE will perform a separate evaluation

involving the identification of areas with near-shore sediments that may be accessible for

human contact. This section describes the approach that will be used to identify such areas.

The near-shore area will focus on areas that are likely to be accessible for human use,

excluding areas that have been or will be dredged. Areas with near-shore sediments where

there is a reasonable potential for human access and use will be identified based on their

physical characteristics along with information about adjacent land use and accessibility.

During preparation of the FCR, GE will identify near-shore sediment areas and assess the

accessibility of such areas and the likelihood that they will be used when the sediments are
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exposed. This identification and assessment will be based on existing information and will

consider a number of different factors. These factors are expected to include the following:

River bank height and slope — Elevation data, information collected during the 2012
shoreline survey, and a review of the shoreline video completed in 2012 will be used
to evaluate bank height and slope in order to identify areas where there is reasonable
potential for human access to the near-shore sediment areas. Areas that have bank
heights greater than 3 feet combined with slopes greater than 50% and which have no
signs of human use will be proposed for elimination.

Substrate — The substrate of the near-shore sediments will be considered in
determining areas where there is a reasonable potential for recreational use and for
exposure to PCB-containing sediment to occur. For example, areas of rip-rap and
exposed bedrock would be proposed for exclusion.

Vegetation — Near-shore sediment areas adjacent to wetlands or very heavily
vegetated areas that have no signs of access are not likely to be used by humans and
will be proposed for elimination. Information collected during the habitat mapping,
shoreline survey and shoreline video will be reviewed to identify areas with these
land cover types.

Width of near-shore sediment areas — The areal extent of the near-shore sediment
area varies based on the slope of the area. For example, gentle slope near-shore
sediment areas will have a larger footprint within the near-shore region. Near-shore
sediment areas that are narrow and adjacent to very narrow shorelines are more
difficult to access by individuals. The width of near-shore sediment areas will be
considered, and very steep and narrow areas that have no signs of access may be
proposed for elimination.

Land use — Based on our current understanding of the Study Area and the nearby
adjacent lands, near-shore sediment areas that are not adjacent to residential areas or
known recreational use areas are not likely to be accessed with any regularity.
Therefore, the near-shore sediment areas to be evaluated are expected to focus on
areas that are adjacent to residential or known recreational areas. Near-shore
sediment areas adjacent to year-round residences, seasonal residential properties, or
known recreational areas, including parks, playgrounds, picnic sites, recreational
areas accessed from the river, areas designated for outdoor sports, and marinas, are

expected to be retained. Additionally, near-shore sediment areas adjacent to parcels

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain 13



Additional Remedial Investigation Activities

on which the need for short term actions were evaluated, and those where signs of
human use were identified during the shoreline survey, will be evaluated.
Reasonably anticipated future use considerations may need to be taken into account

on a case-by-case basis.

The results of this assessment, including the identification of near-shore sediment areas
determined to be potentially accessible for human use based on review of the above factors,
will be included in the FCR. That report will also identify any data gaps that need to be
filled to complete the identification of potentially accessible near-shore sediment areas. In
addition, the FCR will evaluate the availability and adequacy of existing data from the
identified near-shore sediment areas, including both PCB data and sediment type
information; and it will identify the areas where additional PCB and/or sediment type data
are needed to complete that evaluation. A proposal for sampling of those areas to obtain the
necessary data will be included in the Field Sampling Plan/Quality Assurance Project Plan
(FSP/QAPP) described below. Samples will be collected from 0 to 12 inches below the

sediment surface.

Following the collection of the additional data, the identification of near-shore sediment
areas with a reasonable potential for human use will be refined as necessary, and those areas
will be identified in the Refined FCR for subsequent evaluation in a specific human health

assessment, described in Section 3.7.2.

The identification of near-shore sediment areas in the Revised FCR will be subject to further
evaluation following USEPA review of the Pathway Analysis Report (PAR), which is part of
the HHRA, as described in Section 3.4 below. Specifically, at that time, based on USEPA
review of the land uses presented in the PAR, GE will evaluate whether there are any
additional near-shore sediment areas (not previously identified), that are likely to be subject
to human use when the sediments are exposed considering the same factors described above.
Further, GE will evaluate the availability of PCB data from any such areas. The results of
these evaluations will be presented in a submittal entitled Additional Evaluation of Near-
Shore Sediment Areas. That submittal will also propose any additional PCB or other data

collection necessary in such areas.
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If any additional near-shore sediment areas with a reasonable potential for recreational use
are identified, they will be added to the ones previously identified in the Revised FCR and

designated for inclusion in the specific human health risk assessment described in

Section 3.7.2. The overall results from the evaluations of near-shore sediment areas will be

summarized in the RI Report.

2.5 Remedial Investigation Tasks and Deliverables

This section describes the general tasks and deliverables that comprise the RI, apart from the
human health and ecological risk assessments, which are discussed in Sections 3 and 4. This
sequence of tasks and deliverables is designed to establish a process by which the data
available for developing EPCs in the human health and ecological risk assessments are
evaluated and the need for additional data is assessed. Additional non-risk assessment

deliverables required as part of the RI are also described.

2.5.1 Floodplain Characterization Report
The initial step in the performance of the RI will be submission of the FCR. The FCR will

incorporate data collected since the IFCR was submitted in 2012 and will document the
revisions to the PCB distribution description in Section 2.1. The FCR will also document the
data analyses that will be used in the screening-level HHRA and ERA (described in

Sections 3 and 4, respectively). In addition, the evaluations of the near-shore sediment areas

will be described. Specifically, the following elements will be included:

e A physical description of the Floodplain.

e All available UHR Floodplain soil data will be described and referenced.

e A project database and Geographic Information System (GIS) database will be
described and provided as an attachment to the FCR. Property owner confidentiality
will be maintained in data presented in the FCR and in all subsequent publicly
available reports.

e A data quality and usability assessment will be provided. Data which are not usable
will be qualified appropriately in the project database.

e The current understanding of the distribution of PCBs in the Floodplain will be

described in detail.
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2.5.2

The approach to developing local regions and FFUs will be described, including
unique areas, direct flow, and backwater areas.

A summary of existing habitat and land-cover information.

PCB metrics will be provided for each FFU based on the PCB distribution and the
existing data.

Analysis of available Floodplain soil data will be presented within the context of the
FFUs, as appropriate, including the results of the data sufficiency evaluation discussed
in Section 2.2.

Using the approach described in Section 2.2, data gaps will be identified that need to
be filled to allow further refinement of the understanding of PCB distribution in the
Floodplain and to reduce uncertainty in the FFU PCB concentration metrics that will
be used to support Floodplain soil EPC calculations for the risk assessments.

A detailed description of the statistical based approach for determining the proposed
metrics along with a discussion of preliminary results will be included.

As described in Section 2.4, the near-shore sediment areas determined to be
potentially accessible for human use will be identified, as will any data gaps that need

to be filled to complete the evaluation of such near-shore sediment areas.

Field Sampling Plan/Quality Assurance Project Plan and Health and
Safety Plan

Following USEPA approval of the FCR, GE will submit an RI Field Sampling Plan and
Quality Assurance Project Plan (RI FSP/QAPP), which will specify the procedures for
collecting the data necessary to fill the data gaps identified in the FCR. The RI FSP/QAPP
will be developed consistent with USEPA guidance (e.g., Uniform Federal Policy for Quality

Assurance Project Plans [UFP-QAPP] per Office of Solid Waste and Emergency Response
[OSWER] Directive 9272.0-17) and will include the following elements:

Description of data quality objectives (DQOs);

Details of sampling and analytical procedures, using, where appropriate, previously
approved procedures, including USEPA Method SW846 8082 for Total PCBs and the
Lloyd Khan Method for total organic carbon (see QEA and ARCADIS 2008); and

An implementation schedule for field work, data management, and reporting,

accounting for time required to seek access to third-party properties.
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In addition, the RI FSP/QAPP will propose the collection of samples for analysis of PCB
congeners, and will specify the analytical procedure to be used for such analysis. GE will
work with USEPA to select the locations as well as the sampling and analytical procedures

for these samples.

Concurrently with submittal of the RI FSP/QAPP, a Health and Safety Plan (HASP) will be
submitted to support the additional field sampling efforts. Where appropriate, this HASP
will reference the HASP developed for previous Hudson River Floodplain sampling

programs. The HASP will include the following elements:

o Identification of potential physical, chemical, and biological hazards present during
field work associated with the UHR Floodplain soils RI sampling;

e Description of protective measures necessary to control these hazards;

e Documentation of emergency procedures and other response measures; and

e Training and medical qualification criteria for site personnel.

2.5.3 Additional Data Collection

Once the initial round of RI sampling is complete, the results will be reviewed to determine
if sufficient data are available to proceed with the Revised FCR. If review of the data
indicates that the DQOs (as documented in the RI FSP/QAPP) have not been satisfied, or if
the data are not sufficient, as defined in Section 2.2, to characterize PCB concentrations in
certain FFUs, then a proposal for additional data collection will be submitted. That proposal
will contain a review of the data collected, an assessment of their usability for development
of the Revised FCR, an identification of remaining data gaps, and a proposal for conducting
the additional investigations necessary to fill those data gaps.

Following USEPA approval of this additional data collection proposal, an addendum to the
RI FSP/QAPP will be submitted, as necessary, to cover the additional data collection efforts
approved by USEPA.

Following the collection of the additional data, this process will be repeated as necessary

until it is determined that sufficient data are available to proceed to the Revised FCR.
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Once it is determined that sufficient data are available to complete the Revised FCR, an RI
Data Summary Report (DSR) will be submitted that documents the sampling efforts
performed, the data collection, and the usability and completeness of the collected data. This
RI DSR will include an updated database and GIS files containing all UHR Floodplain data,

and it will also include data validation reports on the RI data collected.

2.5.4 Revised Floodplain Characterization Report

Using the updated database provided in the RI DSR, the Revised FCR will be submitted to
document any updates to the understanding of PCB distribution in the Floodplain and
provide the data evaluations required to develop the Phase 1 Floodplain soil EPCs for the
human health and ecological risk assessments. Additionally, the results of the investigations
of the near-shore sediment areas will be presented. More specifically, the Revised FCR will

include the following:

e Summary of the data presented in the RI DSR;

e If necessary, refinements to the understanding of PCB distribution and any changes to
the FFUs and unique areas, along with the basis for such changes and supporting
spatial statistics;

e Updated PCB metrics for each local region FFU based on the revised understanding of
PCB distribution and the additional data;

e Presentation of the final data sufficiency evaluation for Phase 1 of the HHRA and
Phase 1 of the ERA (described in Sections 3 and 4, respectively); and

e Identification of the near-shore sediment areas that have a reasonable potential for

human use.

2.5.5 Additional Evaluation of Near-Shore Sediment Areas

As discussed in Section 2.4, following review of the PAR (part of the HHRA), GE will submit
an additional evaluation of the near-shore sediment areas. That submittal will include an
evaluation, based on review of the land uses presented in the PAR, as to whether there are
any additional near-shore sediment areas (not previously identified) that are likely to be
subject to human use when the sediments are exposed. This submittal will also present an
assessment of the availability of PCB data from any such areas and a proposal for any

additional data collection in those areas.
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2.5.6 Final Floodplain Characterization Report

Following receipt of any additional Floodplain data that may be collected to support
completion of the HHRA and the ERA (as discussed in Sections 3 and 4, respectively), those
additional data will be incorporated into the site database and GIS files, and a Final FCR will
be submitted. The Final FCR will document all data collected (referencing previous FCRs as
necessary), including the data collected for the HHRA and the ERA; and it will update the
description of PCB distribution in the Floodplain and the FFU and unique area data
assessments and associated PCB metrics for the local regions. It will also provide the results
from any additional investigations and evaluations of near-shore sediment areas. An updated

project database and GIS files will be provided in the Final FCR.

The Final FCR will be used to complete the final HHRA and ERA, as described in Sections 3

and 4, respectively.

2.5.7 Cultural Resources Assessment

In compliance with the substantive requirements of the National Historic Preservation Act of
1966, the potential presence of cultural, archaeological, and historical resources within the
UHR Floodplain will be assessed during the RI process. The steps in this process are

described below.

2.5.7.1 Stage IA Cultural Resources Assessment Work Plan

A work plan for an initial cultural resources assessment will be submitted early in the RI
process. This work plan will propose a Stage IA cultural resources assessment designed to
identify any previously recorded historical, archaeological, architectural, or culturally
significant resources within the project area and to evaluate the potential for the Study Area
to contain previously unidentified resources. The Stage IA Cultural Resources Assessment
Work Plan will include plans for review and incorporation of the existing data collected as
part of the cultural and archaeological resources assessment program for the Upper Hudson
River dredging project, where applicable, and will propose review of additional background
data as needed from archival sources (e.g., the files of the New York State Office of Parks,

Recreation, and Historic Preservation).
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2.5.7.2 Stage IA Cultural Resource Survey
Following USEPA approval of the Stage IA Cultural Resources Assessment Work Plan, the

Stage IA cultural resources assessment will be conducted, and the results will be presented in
a Stage IA Cultural Resources Survey Report. If the results of Stage IA assessment indicate
that cultural, archaeological, or historic resources may be located in Floodplain areas
potentially subject to remedial action, this report will propose Stage IB field survey work as
necessary to further investigate those potential resources. The Stage IB survey will include
systematic field investigations appropriate to the characteristics of the landforms being

investigated.

2.5.7.3 Stage IB Cultural Resources Survey

In the event that a Stage IB field survey of potential cultural resources is proposed, the
survey activities will be conducted following USEPA approval of that proposal, and the
results will be presented in a Stage IB Cultural Resources Survey Report. This report will be
included as part of the RI Report unless the Stage IB survey is completed well ahead of the RI

Report, in which case this report will be submitted separately.

2.5.8 Remedial Investigation Report

Upon completion of the RI activities documented above as well as the final HHRA and ERA,
an RI Report will be prepared to document all RI work. The RI Report will include the

following elements:

e Site background information for the UHR Floodplain, such as site description, site
history, and a summary of previous investigations and response actions;

o Description of the RI activities undertaken for the UHR Floodplain, including the
activities described in the IFCR as well as investigation efforts conducted under this
RI/FS Work Plan;

e Description of the physical characteristics of the UHR Floodplain such as geology,
hydrology, climate, and habitat characterization;

e Discussion of the nature and extent of PCBs in the UHR Floodplain; and

e A summary of the findings of the RI, the HHRA, the ERA, including the separate

evaluation of the near-shore sediment areas.
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In addition, the RI Report will include, as appendices, the Final Baseline Human Health Risk
Assessment Report, the Final Baseline Ecological Risk Assessment Report, and the Stage IB
Cultural Resources Survey Report (if submitted).
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The BHHRA will assess potential risks to human health resulting from current and
reasonably anticipated future exposures to PCBs in UHR Floodplain soils. For purposes of
this assessment, GE will identify current and reasonably anticipated future use areas in the
UHR Floodplain and develop a conceptual site model (CSM) for potential human exposures
(referred to as the Human Health Risk Assessment Conceptual Site Model, or HHRA CSM) to
PCBs in Floodplain soils. The BHHRA will be conducted using a phased approach. The first
step will be to conduct an initial, highly conservative Screening-Level Assessment (SLA) to
identify the areas of the UHR Floodplain that warrant further analysis. Exposure areas (EAs)
for each tax parcel remaining after the SLA will then be evaluated in Phase 1 of the BHHRA,
which will constitute a more refined screening assessment, using exposure point
concentrations (EPCs) derived from available data. The development of EAs will take into
consideration varied characteristics and uses (if any) within individual tax parcels. The
individual EAs that are shown in Phase 1 to have potentially unacceptable screening-level
baseline risks or are otherwise identified as warranting further evaluation will be further
evaluated in Phase 2 of the BHHRA, which will be a more EA-specific characterization of
potential human health risks associated with PCB exposure. For that purpose, supplemental
data will be collected, as necessary, to develop EA-specific EPCs for the Phase 2 assessment,
which will combine those EPCs with other EA-specific exposure assumptions. The estimated
potential risks from Phase 2 for each of the human EAs will be compared with USEPA’s
cancer risk range of 10 to 10+ as specified in the National Contingency Plan (NCP) and a

target non-cancer hazard index (HI) of 1.

The BHHRA will be conducted in accordance with accepted risk assessment approaches and
will include the hazard identification, dose-response, exposure assessment, and risk
characterization steps outlined by the National Academy of Sciences (1983) and summarized

below:

e The objective of hazard identification is to determine whether there are substances
present in site-specific exposure media at concentrations that have the potential to
cause adverse health effects in humans. Key components of the hazard identification
are the selection of media of concern and selection of constituents of potential

concern.
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e Dose-response assessment is the process of characterizing the relationship between
the dose of an agent administered or received and the incidence of a potentially
adverse health effect in an exposed population. The end result of the dose-response
assessment is the determination of human uptake levels (toxicity criteria) that provide
a certain measure of protection to exposed persons for carcinogenic (cancer) and non-
carcinogenic (non-cancer) endpoints.

e Exposure assessment is the process of measuring or estimating the intensity,
frequency, and duration of human exposure to substances present in the
environment. It includes the identification of potential exposure areas and
potentially exposed populations, development of exposure scenarios, analysis of
exposure pathways, and estimation of EPCs in order to estimate potential dose rates
under current and reasonably anticipated future uses.

o Risk characterization is the quantification of potential risks and hazards and is
completed by comparing estimated exposure levels with defined toxicity criteria and
then comparing the resulting estimated risks and hazards with benchmarks that have

been established for the protection of public health.

The BHHRA will focus solely on potential exposures to PCBs in Floodplain soils above the
shoreline (as well as any adjacent areas within the Study Area that are part of the identified
EAs). For purposes of the BHHRA, the term “Floodplain soils” will include sediments in the
standing water areas (as defined in Section 2.1) to the extent that individuals may be exposed

to those sediments.

In developing the BHHRA, relevant guidance documents will be considered in conjunction

with the procedures and criteria provided in this Work Plan, including the following:

o Risk Assessment Guidance for Superfund, Volume I, Human Health Fvaluation
Manual (Part A) (USEPA 1989a);

o Risk Assessment Guidance for Superfund, Volume I: Human Health Fvaluation
Manual (Part B, Development of Risk-based Preliminary Remediation Goals) (USEPA
1991b);

® Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part C, Risk Evaluation of Remedial Alternatives) (USEPA 1991c);

e Final Guidelines for Exposure Assessment (USEPA 1992a);
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o Data Usability for Risk Assessment, Parts A and B(USEPA 1992b);

e Supplement Guidance to RAGS: Calculating the Concentration Term (USEPA 1992c);

e Guidance for Risk Characterization (USEPA 1995a);

o Land Use in the CERCLA Remedy Selection Process (USEPA 1995b);

e PCBs: Cancer Dose-Response Assessment and Application to Environmental Mixtures
(USEPA 1996a);

e Guiding Principles for Monte Carlo Analysis (USEPA 1997a);

e Policy on Use of Probabilistic Risk Assessment (USEPA 1997b);

® Risk Assessment Guidance for Superfund: Volume III, Part A, Process for Conducting
Probabilistic Risk Assessment (USEPA 2001a);

® Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part D, Standardized Planning, Reporting and Review of Superfund Risk
Assessments), Final (USEPA 2001b);

o Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites
(USEPA 2002a);

o (alculating Upper Confidence Limits for Fxposure Point Concentrations at Hazardous
Waste Sites (USEPA 2002b);

o Human Health Toxicity Values in Superfund Risk Assessments (USEPA 2003a);

® Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final (USEPA
2004);

e Guidelines for Carcinogen Risk Assessment; Final (USEPA 2005a);

e FExposure Factors Handbook (USEPA 2011);

o ProUCL Version 5.0.00 Technical Guide (USEPA 2013a);

e  ProUCL Version 5.0.00 User Guide (USEPA 2013b); and

o Human Health Evaluation Manual, Supplemental Guidance: Update of Standard
Default Exposure Factors (USEPA 2014c).

The BHHRA will be conducted according to the methodology outlined in USEPA’s (2001b)
Risk Assessment Guidance for Superfund, Volume I, Part D (RAGS Part D). RAGS Part D

complements the other USEPA guidance documents by presenting an approach to
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standardize the planning, reporting, and review of risk assessments.® This approach includes
a process for preparation, submission, and approval of interim deliverables prior to the
completion and submission of the Final BHHRA Report. It provides for the involvement of

USEPA risk assessors during the planning, conduct, and completion of the BHHRA.

This section discusses the basis and approach for the BHHRA and describes the major reports
that will be submitted to USEPA for review and approval. Specifically,

e Section 3.1 presents the preliminary HHRA CSM.

e Section 3.2 provides an overview of the multi-step approach to be used in the
BHHRA and the reports to be submitted to USEPA.

e Sections 3.3 through 3.7 describe the key major steps and deliverables in the BHHRA
process —i.e., the SLA, the Pathway Analysis Report (PAR), Phase 1 of the BHHRA,
the proposal for collection of additional data to support Phase 2, the performance of
Phase 2 of the BHHRA, and the Final BHHRA Report.

3.1 Preliminary Conceptual Site Model for the Baseline Human Health Risk
Assessment

The Floodplain includes a variety of land types, including bottom-land forests, wetlands,
undeveloped open land, recreational areas, residential properties, agricultural fields,
commercial/industrial properties, and utility corridors. Several types of human usage occur
along the UHR Floodplain. These include residential, recreational, agricultural, and
commercial/industrial uses. Specific uses are variable, with some areas of the Floodplain used
more regularly and other portions used only on an occasional or seasonal basis. In addition,
the potential for exposure within these use areas varies, depending upon the extent of the
Floodplain, the contribution of the Floodplain areas to the total use areas, and their physical

characteristics (e.g., topography, accessibility, land cover, etc.).

A preliminary HHRA CSM has been developed in an effort to describe the media of potential
concern for the BHHRA, the potential routes of human exposure to those media, and the
potentially exposed human populations. This preliminary HHRA CSM, which is illustrated

on Figure 3-1, will be used to help identify both complete and incomplete exposure

8 RAGS Part D Table 8, which pertains to radiation risks, is not relevant and so will not be included.
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pathways and to assist in developing the focus for the BHHRA. This will also help to guide

data collection.

As shown in Figure 3-1, potential exposure to PCBs via groundwater is an incomplete
exposure pathway, and therefore groundwater will not be considered a medium of potential
concern for the BHHRA. The classification of groundwater as an incomplete exposure
pathway is supported by survey work completed along the UHR. PCBs were not detected in
any of the 33 private drinking water wells sampled as part of 2009 and 2011 surveys
specifically aimed at evaluating potential exposures to PCBs via drinking water from private
wells in the Floodplain (NYSDOH 2013). Based on the survey results, the New York State
Department of Health (NYSDOH) and the Agency for Toxic Substances and Disease Registry
(ATSDR) concluded that PCBs from the Hudson River site are not expected to harm people’s
health via private drinking water wells. If additional information, including Floodplain soil
data, indicates potential impacts to existing wells from PCBs deposited by flooding at
properties where groundwater is being used, the potential for exposure to PCBs in

groundwater in these areas will be assessed on a case-by-case basis.

Based on what is known about the areas of the Floodplain that have already been sampled,
and the results presented in the 2009 Human Use and Vegetation Mapping Summary Report
(Mapping Report; ARCADIS 2009), a preliminary draft of RAGS Part D Planning Table 1,
entitled “Selection of Exposure Pathways — Upper Hudson River Floodplain,” is provided as
Table 3-1. Although inhalation is defined as a complete exposure pathway under the
preliminary HHRA CSM, its contribution to cumulative exposure under most scenarios is
minor when compared with the dermal and ingestion pathways, as demonstrated by the
standard exposure assumptions used by USEPA for determining residential and industrial soil
screening levels (USEPA 2014a). Exposure to PCBs via inhalation of vapors from UHR
Floodplain soil is considered minor because the PCBs found there have low vapor pressure
(ATSDR 2000) and do not tend to volatilize into ambient air. While inhalation of
particulates derived from the resuspension of surface soil may also occur, this pathway
generally contributes less than 1% of total estimated exposure when direct soil contact
pathways (ingestion and dermal contact) are considered (USEPA 2014a). For scenarios under
which greater amounts of dust are generated, there may be a higher potential for exposure to

particulates derived from the resuspension of surface soils. Thus, a quantitative evaluation of
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the inhalation of particulates will be conducted for construction and agricultural workers.

Otherwise, exposures via the inhalation pathway will not be quantified in the BHHRA.

However, for the receptors for which inhalation exposures are not evaluated quantitatively,

the relative contribution of potential exposures due to the inhalation of dust and vapors will

be discussed qualitatively in the BHHRA.

3.2

Overview of Baseline Human Health Risk Assessment Process

The BHHRA will be conducted using a phased approach consisting of the following steps:

A SLA will be performed to identify the areas of the UHR Floodplain that warrant
further analysis. The SLA will provide a conservative estimate of potential risks in
that it will use maximum PCB concentrations for each parcel and compare the results
to a conservative pre-established PCB screening level specified by USEPA.

A PAR will be developed to present the HHRA CSM (refined as appropriate) and
information regarding the EAs and the exposure scenarios and parameters to be
evaluated in Phases 1 and 2 of the BHHRA, as well as the EPCs to be used in Phase 1.
Phase 1 of the BHHRA will constitute a more refined but still screening-level risk
assessment and will be performed to further focus the BHHRA on those areas that
may have unacceptable levels of exposure and risk. This phase will include two
estimates of potential risks/hazards — one using USEPA’s default exposure assumptions
and the other using modified/adjusted exposure assumptions. Before the Phase 1
assessment is conducted, data gap sampling will be conducted as part of general RI
activities, as discussed in Sections 2.3.2 and 2.3.3, to ensure that the data are adequate
and representative of the FFUs. Phase 1 will also consider the most conservative of
current and reasonably anticipated future uses, conservative upper-bound estimates of
EPCs, and conservative comparison benchmarks. EPCs will be derived as specified in
Section 3.4. At the end of Phase 1, a supplemental evaluation will be conducted to
assess whether any EAs that show no unacceptable risks in the Phase 1 analysis
should nevertheless be carried into Phase 2 due to factors indicating significant
uncertainties about their exclusion at this stage.

After Phase 1 of the BHHRA is completed, additional sampling will be proposed and
conducted, as necessary, to further characterize EAs for which Phase 1 indicates the

potential for unacceptable risks or which are identified in the Phase 1 supplemental
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evaluation as warranting additional, EA-specific assessment. The additional data
collected will be used to develop EA-specific EPCs for use in the Phase 2 assessment.

e Phase 2 of the BHHRA will use reasonable upper-bound and central tendency
estimates of exposures at the retained EAs under current and reasonably anticipated
future conditions. This phase will include two estimates of potential risks/hazards —
one using USEPA’s default exposure assumptions and the other using site specific
exposure assumptions. EPCs will be derived as specified in Section 3.4. The results
will be compared with USEPA’s target cancer risk range and a non-cancer hazard
index (HI) of 1.

e A Final BHHRA Report will be prepared to provide final baseline exposure and risk

estimates for current and reasonably anticipated future uses of the UHR Floodplain.

GE has indicated to USEPA that non-default parameters to be used in Phase 1 and Phase 2 of
the BHHRA will be provided simultaneously with the default parameters and will include

the rationale for use of those parameters for USEPA’s consideration.

The above steps and their associated deliverables are discussed in the following sections.

3.3 Screening-Level Assessment

The first step in completing the BHHRA will be to conduct the SLA to identify those
properties that have some potential to pose an unacceptable level of risk and, therefore,
should be carried forward into Phase 1 of the BHHRA. The results of the SLA will be
submitted to USEPA for approval before proceeding with the development of the PAR and
Phase 1 of the BHHRA.

The process that will be used to complete the SLA includes the following steps:

e FEach individual tax parcel, in its entirety, will be considered to be a discrete EA and
will be given a unique and anonymous alpha-numeric identification code.

o Asrequested by USEPA, the maximum concentration for the tax parcel will be
identified as the highest of the maximum concentrations measured in the FFUs that
are present on that particular tax parcel (discussed in Section 2.2).

e The depth increment to be used for the screening will be the 0- to 12-inch depth

interval. Where multiple samples have been collected within this depth increment at
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a single sampling location (e.g., 0- to 6-inch and 6- to 12-inch samples), the PCB
concentration in each discrete sample will be used in the screening comparison.®

e Asalso requested by USEPA, the selected maximum concentration for the tax parcel
will be compared with USEPA’s default residential screening PCB concentration of
0.24 mg/kg (USEPA 2014a), regardless of current or potential future use of the parcel.
This screening level assumes, among other things, residential exposure of adults and
children to soils for 350 days per year and is based on a lifetime excess cancer risk
level of 1 x 10°®.

e For each tax parcel, if the maximum concentration on the parcel exceeds the default
screening level, that tax parcel will be retained for further consideration in Phase 1 of
the BHHRA, unless GE provides to USEPA for review and approval a parcel-specific
rationale (e.g., based on size of and accessibility of the FFU that contains the
maximum concentration, and the concentrations in other areas of the parcel) for not
carrying the parcel forward into Phase 1.

e FEach tax parcel for which the maximum concentration does not exceed the screening
level will be subject to a supplemental qualitative assessment to determine whether
there is any reason, based on the physical characteristics of the parcel, that the parcel
should be retained for further evaluation in Phase 1. In the absence of any such
reason, tax parcels for which the maximum concentration does not exceed the
screening level do not warrant further consideration in the BHHRA and will not be
carried forward to Phase 1 of the BHHRA.

The results of the screening analysis for each tax parcel will be provided in the SLA Report.
This report will identify those tax parcels that will be carried forward into Phase 1 of the
BHHRA. The screening analysis will be documented in a table similar to RAGS D Table 2.3
(USEPA 2001b), but the table will be modified, as shown in Figure 3-2, to reflect the
numbers of parcels evaluated and the fact that PCBs will be the only chemical of potential
concern evaluated. The SLA Report will be submitted to USEPA for approval before
proceeding with the PAR.

° In areas where a soil cover has been placed as a short-term response action (STRA), the data from the 0- to
12-inch depth interval prior to placement of the soil cover will be used in determining the maximum
concentration.
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3.4 Pathway Analysis Report

The PAR will be completed and submitted to USEPA following USEPA’s approval of the SLA
Report or the Revised FCR (whichever is later) and prior to initiation of Phase 1 of the
BHHRA.

The PAR will present a refined HHRA CSM, summarize the results of the SLA, select EAs for
each parcel remaining after the SLA, designate current and reasonably anticipated future uses
for each parcel and for each EA remaining after the SLA, and select the exposure scenario to
be evaluated for each such EA in Phase 1. The PAR will detail the specific exposure
scenarios to be evaluated in Phases 1 and 2 of the BHHRA, the age groups to be considered
under each, the exposure pathways that will be evaluated quantitatively and qualitatively (if

any), and the specific exposure parameters and toxicity values to be used.

The identification of current and reasonably anticipated future uses for each parcel and for
each EA designated for evaluation in Phase 1 of the BHHRA will be accomplished using
information about current ownership, land use classification, zoning, topography, planning
documents, and information from other agencies or groups on general trends in residential
development, agricultural practices, and recreational activities in the counties along the
UHR. The designated current and reasonably anticipated future use for each EA will be
provided in the PAR. In cases where there is more than one reasonably anticipated future
use for an individual EA, all such reasonably anticipated future uses will be identified and

the one that is based on the most protective assumptions will be selected for assessment.

A preliminary evaluation of current human uses of individual tax parcels in the UHR
Floodplain was conducted in 2008 and 2009 and was reported in the 2009 Mapping Report
(ARCADIS 2009). The land uses reported for individual tax parcels in that report were based

on the information about property ownership and usage that was available at that time.

Conditions in some portions of the Floodplain have changed since that report was submitted.
Tax identification numbers (Tax IDs), ownership, and use categories have changed for some

parcels; some properties have been subdivided, others have been combined, and for some the
zoning classifications may have changed. In addition, the 2009 report included some parcels

which do not contain any Floodplain area but were previously included in the list of parcels
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because they are adjacent to the river and/or soil samples had been collected on them. Thus,
it will be necessary to update the information presented in the 2009 Mapping Report to
reflect current conditions on those tax parcels that have acreage that falls within the

Floodplain. To do this, the following steps will be taken:

o Tax parcels that have acreage within the Floodplain will be verified.

e Changes to Tax IDs, ownership, and land use classifications will be used to identify
parcels that may have had changes in usage since the 2009 report was completed and
on which current uses may need to be confirmed or updated.

e More recent land use data from the counties (post-2006 for Rensselaer County and
post-2004 for the other counties), if available, will be used to compare the current
land uses assigned to each tax parcel with the land uses designated in the original
report, to determine if land uses have changed. Field verification will be conducted as
needed to confirm actual current uses of the properties.

e Reasonably anticipated future uses of the tax parcels will be identified based on
current uses, zoning requirements, local/regional planning information, known land
use/development restrictions, lease/permit conditions, physical characteristics of the
parcels, proximity to current use areas, and information obtained from the
U.S. Department of Agriculture, recreational groups and other groups that may be
able to provide insight into future changes in Floodplain land uses that may occur.

o Table 2-2 of the 2009 report will be updated to reflect this information and a current

and reasonably anticipated future usage will be identified for each parcel.

Following the identification of current and reasonably anticipated future use for each parcel
to be included in the Phase 1 BHHRA, the appropriate EA(s) for each parcel will be
identified.!® The entire area of each parcel, including any area outside of the Floodplain, will
be considered when defining EAs. The approach that will be used to identify the appropriate
EA(s) on individual parcels depends upon the size of the parcel, its physical characteristics,
and the location of current and potential future use areas relative to the Floodplain
boundary. In general, as discussed in Appendix A, the entire parcel will be selected as the

EA. However, if there are physical characteristics or use patterns at a parcel (particularly a

10 As described in Section 3.5, EAs that show the potential for unacceptable risks under Phase 1 of the BHHRA
will be reviewed and may be revised prior to conducting Phase 2 of the BHHRA.
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large parcel) that would indicate that a portion or portions would involve distinct or more
frequent uses from other portions,, the parcel may be subdivided into smaller EAs. However,
risk management decisions will be made on individual properties. Floodplain Characteristics
considered in determining whether a tax parcel should be divided into more than one EA are
described in Appendix A. If a parcel is subdivided, all of the subdivided areas will be

evaluated

In addition, there may be some areas in which it may be most appropriate to combine
multiple properties into a single EA, rather than evaluating them separately. Such combined
parcels might include, for example, neighborhoods or contiguous parcels that have similar
physical characteristics, flooding frequency, and usage patterns, or circumstances in which a
single receptor is anticipated to engage in a single activity (e.g., hiking or farming) using

multiple, adjacent parcels. However, decisions will be made on individual properties.

The EPCs for each of the EAs to be evaluated in Phase 1 will be presented in the PAR as
those will be based on data provided in the approved Revised FCR. A statistical approach
will be used to calculate the EPC for each EA. More specifically, the FFU-based 95" UCLs
for all FFUs present on an EA will be spatially weighted and averaged to generate an FFU
95% UCL EPC for that EA. Also, a 95" percentile upper prediction limit of the mean (FFU
95t UPL) will be calculated in each EA. To compute the FFU 95* UPL for each EA,
simulated PCB concentration distributions in a subset of the local regions will be generated,
and the upper 95% percentile of the EA means generated from those distributions will be
treated as a FFU 95® UPL. Those values will be used to provide a basis to calculate
equivalent FFU 95% UPLs in local regions without simulated PCB concentration
distributions. The FFU 95% UCL and FFU 95* UPL will be evaluated to determine their
effectiveness in predicting the EPC and the ability to identify false negatives (i.e., calculated
EPCs that are less conservative than the true mean at an EA) using synthetic data. The
decision to use either the FFU 95th UCL or FFU 95th UPL statistic will be based on
discussions with USEPA on which method is more conservative in calculating the EPC. If
either statistic is not capable of conservatively predicting the parcel mean with a 95%
confidence, the statistic will not be used. If both statistics do not conservatively predict the

parcel mean, the statistical method(s) will be modified following discussions with USEPA.
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GE may propose modifications to the methods used for development and/or evaluation of the
Phase 1 EPCs called for in this subsection for USEPA consideration.

In deriving these EPCs, the length-weighted average concentration for the 0- to 12-inch soil
depth increment in each sampling location will be used.!! Additional data may be collected,
based on data needs and exposure considerations, consistent with previous sampling, with a
subset of those samples collected from the 0- to 6-inch and 6- to 12-inch depth intervals.
Samples will also be collected from deeper intervals at a percentage of the locations as
needed. EPCs will be based on the FFUs represented, including areas outside the Floodplain
that are included in the EA.

It will not be possible to present the Phase 2 EPCs in the PAR because the additional data
that will be collected following the completion of Phase 1 (and submission of the PAR) will
be used to develop the Phase 2 EA-specific EPCs. The PAR will, however, outline the
specific approach that will be used to develop the EPCs for Phase 2 of the BHHRA after the
additional data are collected.!? The final EPCs developed for each EA evaluated in Phase 2
will be provided in the Final BHHRA Report, as discussed below.

The specific exposure assumptions to be used in evaluating each receptor and age group will
be clearly outlined and justified in tables developed using RAGS Part D formatting.
Exposure equations to be used will also be provided. The reasonable maximum exposure
(RME) assumptions and equations that will be used to evaluate these scenarios are presented
in Appendices B and C of this Work Plan for Phases 1 and 2, respectively. Appendix C does
not include the parameters and assumptions that will be incorporated into the central
tendency exposure (CTE) analysis in Phase 2, but those parameters and assumptions will be

presented and discussed in the PAR.

11 Some historical sampling of Floodplain soil only provided data for the 0- to 6-inch depth increment. In these
cases, it will be assumed that the concentration measured in the 0- to 6-inch depth increment is representative
of the 0- to 12-inch depth increment in that location for Phase 1. The need to collect additional samples at
these locations as part of the RI/FS will be evaluated. In addition, as noted in Section 2.3, in areas where a soil
cover has been placed as a STRA, the data from the pre-cover 0- to 12-inch depth increment will be used.

12 For exposure scenarios that involve exposure to subsurface soil (e.g., construction worker, underground
utility worker), as discussed in Section 3.7.1, the PAR will include a proposed approach for estimating EPCs for
subsurface soil.
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For agricultural properties in the Floodplain, the factors that are associated with
consumption of agricultural food products (plants, etc.) and land uses will be characterized.
This characterization will include dairy farms with homes, crops that are consumed or are
used to feed animals, sod farming, home-grown produce, and livestock. Based on this
characterization, the need for potential sampling and/or modeling will be determined by
USEPA.

The PAR will also present the carcinogenic and non-carcinogenic toxicity values to be used
in estimating risks and hazards. PCB toxicity values that will be used in the BHHRA include
a cancer slope factor (CSF; expressed in units of (mg/kg-day)!) and a non-cancer reference
dose (RfD; expressed in units of mg/kg-day). The CSF provides an upper-bound estimate of
risk per mg/kg-day of chemical intake that, when combined with the estimated exposure,
results in an estimate of the incremental excess lifetime cancer risk. The RfD is a dose level

that is expected to result in no adverse effect for all non-cancer toxic endpoints.

USEPA (2003a) has developed a tiered hierarchy for the selection of toxicity values
including, in order of preference: (1) values presented in USEPA’s Integrated Risk
Information System (IRIS) database; (2) provisional values developed by USEPA’s National
Center for Environmental Assessment (NCEA); and (3) values taken from additional USEPA
and non-USEPA sources, with priority given to those sources of information that are peer-
reviewed, current, publicly available, and derived in a transparent manner. In its IRIS
database (USEPA 2014b), USEPA has published a Tier 1 upper-bound CSF of 2 (mg/kg-day)!
and a central estimate CSF of 1 (mg/kg-day)! for highly chlorinated PCB mixtures. In
addition, USEPA has published a Tier 1 chronic RfD of 2x10- mg/kg-day for PCB Aroclor
1254. In the HHRA of the UHR Floodplain, GE will use the CSFs of 2 and 1 (mg/kg-day)! to
evaluate the potential carcinogenic risks of PCBs in the RME and CTE analyses, respectively,
and it will use the IRIS chronic RfD of 2x10° mg/kg-day to evaluate potential non-cancer
hazards.! If the available toxicological information for PCBs indicates that the use of

alternative toxicity values is scientifically justified, those toxicity values and the rationale for

13 GE’s use of these toxicity values, which are based on bioassays of laboratory animals, should not be
considered to indicate GE’s acceptance of those values as reflecting the potential cancer or non-cancer effects of
PCBs on humans.
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their selection will be presented in the PAR for USEPA’s consideration in accordance with
USEPA (1993, 2003a) guidance.

In addition, the PAR will describe the supplemental evaluation that will be conducted at the
end of Phase 1 to assess whether the EAs for which the Phase 1 analysis showed no
unacceptable risk should nevertheless be retained for evaluation in Phase 2 due to significant
uncertainties about their exclusion in Phase 1. This supplemental evaluation will consider
such factors as physical characteristics of an EA (if any) indicating that PCB concentrations
could differ from the patterns represented by the FFU approach, the outcome of the Phase 1
analysis for neighboring EAs, the presence of elevated discrete PCB concentrations that
could warrant further examination of the EA, and the potential existence of subareas of the
EAs that may have higher PCB concentrations and a more intensive or different use from the
remainder of the EA. This supplemental evaluation is discussed in Section 3.5 below. As
described there, it will utilize a combination of qualitative and/or quantitative methods in a
weight-of-evidence approach to determine if any of these EAs warrant retention for further
evaluation in Phase 2. Additional details regarding this supplemental evaluation, including a
description of how the multiple lines of evidence will be considered, will be provided in the
PAR.

Finally, the PAR will present an approach for communication of risk results to property
owners and the public. It will discuss the approach that will be used to present risk and
hazard estimates for individual EAs and the steps to be taken to protect the confidentiality of

property owners.

Given the numerous possible uses of the UHR Floodplain and the likely variations in
exposure potential in certain areas, it is possible that a deterministic approach, which
incorporates point estimates for each exposure parameter, may not provide adequately
refined estimates of the variability of risks and hazards posed by potential exposures to
Floodplain soils. As a result, if the deterministic analysis indicates that there is potential for
unacceptable risks, a probabilistic risk assessment (PRA) may be conducted to further refine
risk estimates and to provide a more complete perspective on the likelihood of risks

associated with the potential range of exposures in these areas.
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To prepare for the potential conduct of a probabilistic analysis, a work plan for conducting
the PRA will be included as an attachment to the PAR. This work plan will present and
discuss: (1) the decision process regarding how a determination will be made to conduct a
PRA; (2) the input distributions to be used for each assumption and parameter, including the
sources of that information, the statistical distribution of the data to be used, and any
correlations among variables; (3) the framework for the model to be used, including the
software employed, the number of runs to be completed, and the random number generator

used; and (4) the percentile values to be compared with risk and hazard benchmarks.

3.5 Phase 1 of Baseline Human Health Risk Assessment
Following USEPA approval of the PAR, Phase 1 of the BHHRA will be conducted. Phase 1 is

intended to be a conservative, refined screening-level risk assessment that will further focus
the BHHRA on those areas of the Floodplain that have the potential for unacceptable levels
of risk and where additional EA-specific sampling for Phase 2 will be considered. The results

of Phase 1 will be submitted to USEPA for approval before commencing with field collection
efforts to support Phase 2 of the BHHRA.

3.5.1 Phase 1 Evaluation
Completion of Phase 1 of the BHHRA will include the following steps:

e FEach EA for the Phase 1 BHHRA will be assigned to one of four general use categories
based on the identified current or reasonably anticipated future use of the EA that is
expected to result in the highest potential for exposure to soil. The categories to
which EAs may be assigned will include residential, agricultural,
commercial/industrial, or recreational usage. When current and reasonably
anticipated future uses of the EA differ, the use that is based on the most conservative
exposure assumptions will be selected. Those parcels on which more than one EA has
been identified may have more than one usage category assigned if the uses of those
EAs differ. School properties that contain portions within the Floodplain will be
assigned to the residential category for Phase 1 if the Floodplain portion consists of
maintained areas of the school yard or associated playing fields. If the Floodplain
portion consists of an area that is unlikely to be used regularly by students, it will be

evaluated as a recreational EA for Phase 1. If the Floodplain portions of the school
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property are mowed or otherwise maintained, these parcels will also be evaluated
using the commercial category to represent potential risks to outdoor workers.

o All EAs will also be evaluated using a construction worker scenario. It is possible that
re-construction or replacement of existing buildings may occur in the future, road
construction may occur, and/or utility lines may need to be repaired or replaced.
Because the location of future construction/utility activities cannot be determined
with certainty, all EAs will also undergo Phase 1 screening using this scenario with an
assumed exposure depth of 10 feet.

e Two estimates of potential risks and hazards will be calculated for each EA according
to its designated usage, using the Phase 1 EPCs described above. USEPA has
previously requested that the default exposure parameters presented in the 1991
OSWER guidance entitled Standard Default Exposure Factors (USEPA 1991a) be used
to calculate potential risks for the Phase 1 screening analysis. However, that guidance
has been superseded by more recent guidance entitled Update of Standard Default
Exposure Factors, issued in February 2014 (USEPA 2014c), which sets forth updated
but still default exposure parameter values for use in human health risk assessments.
In addition, USEPA has provided additional information about many of these
parameters in its revised Exposure Factors Handbook (USEPA 2011). Based on review

of this information, two Phase 1 estimates will be developed as follows:

- To address USEPA’s request, one set of estimates, which will be identified as the
Default Refined Screening Analysis, will use USEPA’s updated default exposure
factors listed in its Update of Standard Default Exposure Factors (USEPA 2014c)
and will assume year-round exposure without taking into account the regional
climatic conditions that affect potential exposures to Floodplain soils. Factors that
are not provided in the February 2014 Update of Standard Default Exposure

Factors will default to the specific factors from the 1991 Guidance when available.

~ Another set of Phase 1 risk calculations, which will be identified as the Adjusted
Refined Screening Analysis, will use several of the updated default exposure
factors listed by USEPA (2014c), but will also use certain modified exposure
factors to take account of the climatic conditions in upstate New York that affect

potential soil exposures during the colder months of the year, as well as certain
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other modified factors based on the more refined conceptualization of receptors
presented in USEPA’s 2011 Exposure Factors Handbook.

The specific parameters to be used in these two Phase 1 risk estimates are provided in
Appendix B. USEPA has not currently adopted the use of the non-default parameters
presented in Appendix B. GE can provide the rationale for the use of those
parameters for USEPA consideration. Both sets of risk estimates will utilize the

upper-end EPCs described in Section 3.4.

o Agricultural EAs will be treated differently. A variety of agricultural practices may
occur in the Floodplain, ranging from large tracts of open land where a variety of
commercial crops may be grown, to individual parcels that include a residence,
homegrown produce, and/or raising of livestock for personal use. These EAs will be

considered individually and will then be grouped into one of two categories:

- The first category will be those agricultural EAs on which there is no home
present and the crops being grown are not intended for human consumption (e.g.,
forage, pasture, feed corn). Because the primary exposure in these EAs will be
direct contact with soil during the workday, all EAs that fall into this category
will be evaluated in Phase 1 using parameters defined for an agricultural worker
scenario. The parameters for this category for both the Default Refined Screen

and the Adjusted Refined Screen are outlined in Appendix B.

- The second category will be those agricultural EAs on which there is a home
and/or crops and/or livestock are being raised for personal consumption. Because
exposure at these EAs may include both direct contact and ingestion pathways, all
of these EAs will be automatically carried forward into Phase 2 for an EA-specific

evaluation.

e The estimated cancer risks and non-cancer hazards associated with each EA will be
quantified. Cancer risk estimates will be calculated by multiplying estimated dose
rates by a CSF. Hazard quotients (HQs) for non-carcinogenic impacts will be
calculated by dividing estimated dose rates by the RfD. These values will be summed
across all relevant pathways for each receptor group to determine combined cancer

risks and non-cancer HIs for each exposure scenario and EA.
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o The potential risks and hazards estimated for each EA will be compared with
conservative benchmarks established by USEPA: a cancer risk level of 10 (i.e., the
more conservative end of USEPA’s target risk range) and a non-cancer HI of 1. These
comparisons will be made both for the results of the Default Refined Screening
Analysis and for the results of the Adjusted Refined Screening Analysis. The results
of both the Default Refined Screening Analysis and the Adjusted Refined Screening
Analysis will be presented in the Phase 1 BHHRA report for USEPA’s consideration.
GE will make a recommendation regarding properties to be carried forward to Phase

2 based on these analyses.

3.5.2 Verification of the Phase 1 Screening Decisions

A subset of the EAs screened out using the EPCs calculated in the PAR will be sampled to
validate the screening process, provided that, if only a small number of EAs are screened out,
EPA may agree that validation is not needed for those EAs. The samples will be stratified
across the FFUs present on the EA and randomly chosen within each FFU. The number of
samples selected from each FFU will be proportional to its relative area within the EA. The
data collected in this sampling step will be used to validate the screening decisions made
using FFU-based EPCs and, as necessary, to make adjustments to the approach and the
statistics used to set FFU-based EPCs.

3.5.3 Supplemental Evaluation

At the conclusion of the above analyses, the EAs that would be screened out through those
analyses will be subject to a supplemental evaluation to assess whether any of those EAs or
subareas of those EAs should nevertheless be retained for evaluation in Phase 2 of the
BHHRA. This supplemental evaluation will be performed to determine whether particular
EAs or subareas should not be screened out at this stage due to the presence of variability in
PCB concentrations that may not have been captured in the FFU-based EPC derivation. This
evaluation will consider uncertainties in EAs on which physical characteristics indicate that
PCB concentrations could differ from the patterns represented by the FFU approach, the
outcome of the Phase 1 analysis for neighboring EAs, the presence of elevated discrete PCB
concentrations that could warrant further examination of the EA, and the potential existence

of subareas of the EAs that may have higher PCB concentrations and a more intensive or
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different use from the remainder of the EA. A combination of methods, qualitative or

quantitative, will be used to evaluate these EAs in a weight-of-evidence approach. These

methods will include some or all of the following for each of these EAs:

The physical characteristics of the EA will be reviewed to determine whether there
are any physical features within the EA that would indicate (based on data for other
EAs with such features or other reasons) that the FFU approach used in the Phase 1

analysis may have underestimated the EPC.

The magnitude of the difference between the potential risks and hazards estimated for
the EA in the Phase 1 analysis and the conservative benchmarks used for comparison
(i.e., a cancer risk level of 10° and a non-cancer HI of 1) will be considered. For
example, an EA for which the estimated risks and hazards are substantially below the
benchmarks would be less likely to need further evaluation than would an EA for

which the risks and hazards are closer to the benchmarks.

The EA will be reviewed to determine whether it contains a subarea or areas that may
be subject to more intensive or different types of use from the rest of the EA and that
were not previously identified as a separate EA in the Phase 1 analysis. If such a
subarea is identified and there is reason to believe (e.g., based on the position of the
subarea in the Floodplain and/or relative to the river) that the EPC in that subarea
may differ from the EPC used to evaluate the EA, that subarea will undergo a separate
evaluation. This evaluation will include defining the areal extent of the subarea of
interest and calculating a spatially weighted EPC (using the same approach used for
the initial Phase 1 analysis) based on the PCB concentrations in the FFUs in that
particular area. That EPC will then be combined with appropriate exposure
parameters for that subarea to determine whether the estimated risks and hazards
exceed the benchmarks established for Phase 1. This evaluation will be consistent
with USEPA’s RAGs Part A guidance, which states: “In some cases, contamination
may be unevenly distributed across a site, resulting in hot spots (areas of high
concentration relative to other areas of the site). If a hot spot is located near an area
which, because of site or population characteristics, is visited or used more frequently,

exposure to the hot spot should be assessed separately” (USEPA 1989a, p. 6-28).

Data and risk results for neighboring EAs will be evaluated to determine whether

they indicate that the EA that showed no unacceptable risk or hazard at the end of
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Phase 1 may need to be reconsidered. For example, if the Phase 1 risks or hazards for
the EA of interest are below the Phase 1 benchmarks but the risks or hazards
calculated for adjacent EAs exceed those benchmarks, then consideration will be
given to whether there are physical and/or usage factors that justify the differing
outcomes and thereby support the elimination of that EA from further evaluation. If
those factors are not apparent, then it may be appropriate to carry that EA forward

into Phase 2 despite the Phase 1 results.

A description of how these multiple lines of evidence will be considered in a weight-of-
evidence approach will be presented in the PAR. For each of the EAs that showed no
unacceptable risk or hazard in the Phase 1 analysis, this weight-of-evidence approach will be
applied to determine whether there is adequate justification for excluding the EA from
further consideration based on the results of the Phase 1 analysis. Any EA for which the
uncertainty is considered too great to support its exclusion, or for which the above analyses
indicate that further evaluation is warranted, will be carried forward into Phase 2 of the
BHHRA.

Once the EAs to be carried forward into Phase 2 have been identified, a sampling plan will
be developed to collect enough supplemental data to allow EA-specific EPCs to be

determined. This plan is described in Section 3.6.

A report on Phase 1 of the BHHRA will be submitted to USEPA for approval. This report
will identify the current and reasonably anticipated future usage of each EA evaluated in the
Phase 1 analysis, the usage(s) selected for the refined screening, the exposure parameters
used for both the Default and Adjusted Refined Screening Analyses, the results of the Phase
1 screening level risk calculations, and the results of the supplemental evaluation described
above. In addition, the report will indicate which Phase 1 EAs will be evaluated in Phase 2
of the BHHRA, revise EAs if appropriate for the Phase 2 evaluation, and identify the EAs for
which additional data will need to be collected to derive EA-specific EPCs for Phase 2 of the
BHHRA.
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3.6 Data Collection Plan for Phase 2

To support the collection of the supplemental data needed to develop EA-specific EPCs for
Phase 2 of the BHHRA (as identified in the Phase 1 BHHRA Report), a data collection plan
will be submitted following USEPA’s approval of the Phase 1 BHHRA Report, including the
identification of EAs requiring further characterization for Phase 2 of the BHHRA. This data
collection plan for Phase 2 of the BHHRA will be composed of a Field Sampling Plan (FSP),
Quality Assurance Project Plan (QAPP), and Health and Safety Plan (HASP). The FSP will
describe the type, number, and location of proposed samples. The planned sampling will be
designed to ensure that there are adequate numbers of samples, considering the size and
configuration of the FFUs in each EA, to allow reliable and representative estimates of EA-
specific EPCs for Phase 2 of the BHHRA. This sampling may involve the collection of EA-
specific data at the EAs in question and/or other proposed method(s) to obtain sufficient data
to determine representative EA-specific EPCs for Phase 2. As sampling is planned,
consideration should be given to data needs for other purposes, including data to develop
remedial alternatives, PCB delineation, technology evaluations, and evaluations of

RAQOs/PRGs. Data collected is anticipated to have multiple uses where possible.

It is possible that more than one round of sampling may be required to satisfy the data
requirements for Phase 2 of the BHHRA. If it is determined that additional sampling is
required following review of the data from a given round of collected samples, an addendum
to the data collection plan will be submitted to describe that proposed additional sampling.
Upon completion of all sampling, a Data Summary Report (DSR) will be submitted to USEPA
on this sampling effort, and the data will subsequently be incorporated into the Final FCR
(see Section 2.3.5).

3.7 Phase 2 of Baseline Human Health Risk Assessment and Final Report

After the Phase 1 BHHRA Report has been completed and approved, and the supplemental
soil data collection for the remaining EAs has been completed, Phase 2 of the BHHRA will
be conducted. The goal of Phase 2 of the BHHRA is to refine the risk estimates derived in
Phase 1 by using data collected to derive final EA-specific EPCs and refined exposure
scenarios, pathways, and assumptions to reflect EA-specific conditions. Phase 2 of the
BHHRA will be documented in the Final BHHRA Report.
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In order to provide a more comprehensive characterization of potential risks in Phase 2 of
the BHHRA, risks and hazards for both current and reasonably anticipated future uses of
each EA will be estimated for both RME and CTE scenarios. RME estimates are intended to
provide an upper-bound estimate of potential risk and will be based on a combination of
upper-bound and central tendency assumptions and parameters, as recommended by USEPA
(1992a). CTE estimates are meant to be representative of typical exposures that may occur

and will be based on typical or average exposure parameters and assumptions.

Two separate analyses will be conducted for Phase 2. The first will evaluate a wide range of
exposure scenarios, combining EPCs based on the EA-specific data with exposure parameters
that reflect site-specific usage patterns and climatic conditions (Phase 2 Site-Specific
Analysis). The second will combine the same EPCs with USEPA’s default assumptions where
available (Phase 2 Default Analysis). Where no default exposure assumptions are available
alternatives will be proposed to USEPA for review and approval. For the Phase 2 Default
Analysis, the site-specific exposure scenarios evaluated in the Phase 2 Site-Specific Analysis,
which are presented in Section 3.7.1, will be assigned to one of the default scenarios as

indicated.

The final EPCs for the RME analysis will be the 95th UCLs on the spatially weighted mean
concentrations of the data specified for determining EA-specific EPCs, as presented in the
Final FCR, with two exceptions: (1) If review of the characteristics, and existing PCB
concentrations in a given EA indicates that collection of additional data needed to calculate a
95% UCL is unnecessary or unwarranted, a 95 UCL will not be calculated and the maximum
concentration will be used as the EPC; or (2) if the 95* UCL exceeds the maximum
concentration, the maximum concentration will be used as the EPC. The final CTE EPCs
will be calculated as the spatially weighted mean concentrations of the data for the EA as
presented in the Final FCR. EPCs will be based on all data for defining PCB concentrations
across an EA, including data for areas outside the Floodplain that are included in the EA.
These final EPCs will then be combined with the exposure parameters for the scenario to be

evaluated for each EA to derive refined and final estimates of risks and hazards in each EA.
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3.7.1 Exposure Scenarios and Parameters

Both default and site-specific exposure scenarios will be evaluated in Phase 2 of the BHHRA,
including multiple scenarios under each of the general usage categories evaluated in Phase 1.
The exposure scenarios that will be evaluated in Phase 2 and the associated EAs are described
in detail in Appendix C. Those exposure scenarios will consider both current use and the
reasonably anticipated future use. Except as otherwise specified, all scenarios will assume
exposure to a depth of 1 foot below ground surface. An example of this includes a removal
action cover area, where the initial depth will be the original ground surface (i.e., assume
conditions prior to cover). The exposure scenarios to be evaluated in the Phase 2 Site-
Specific Analysis are summarized below, along with the default categories to which each of

those scenarios will be assigned for the Phase 2 Default Analysis.

e Residential Use: For residential properties in the UHR Floodplain, three potential
exposure scenarios have been developed for Phase 2, depending on the location of the
Floodplain relative to the house and maintained portions of the yard, as well as the
physical characteristics of the Floodplain within the property. Residential 1 will be
applied to properties that include a house located within or close the Floodplain, so
that there is a potential for residents to contact Floodplain soils while outdoors and
also to track outdoor soils into the house. On a case-by-case basis, Residential 2 will
be applied to properties where the home is located outside the Floodplain boundary
but a portion of the maintained yard is in the Floodplain, such that residents may
contact outdoor Floodplain soils but are unlikely to track such soils into the house. A
third scenario will be applied to residential properties with homes and maintained
yards outside of the Floodplain and on which there are physical constraints, such as
steep topography or wet areas, which make it unlikely that the Floodplain area would
be regularly used. Potential exposures at this type of property will be evaluated using
a recreational scenario (most appropriate of Recreational 1, 2, or 3, as discussed
below).

For the Phase 2 Default Analysis, EAs in both the Residential 1 and Residential 2
scenarios will be assigned to the default residential scenario. Residential properties at
which it is unlikely that the Floodplain area will be regularly used will be assigned to

the default recreational scenario.
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e Agricultural Use: There are a number of agricultural properties that include at least a
portion in the UHR Floodplain. Some contain residential homes while others are
used solely for cropland or the raising of livestock. Because specific farm practices on
agricultural properties vary, resulting in different exposure potential, the exposure
scenario for the agricultural properties to be evaluated in the Phase 2 Site-Specific
Analysis will be developed on an EA-specific basis, taking into consideration the
specific practices occurring there, including the presence of an agricultural worker.
For each specific agricultural scenario for a given EA, if default exposure assumptions
are available, these will also be applied.

e Seasonal Residential Use: There are a number of properties in the UHR Floodplain at
which there are camps or seasonal residences that are used during the warmer months
of the year. Some of these are publicly owned parcels that are leased/permitted for
seasonal use and others are privately owned. These properties will be evaluated in
the Phase 2 Site-Specific Analysis using a seasonal residential use scenario, which will
be the same as the appropriate residential use scenario except with a lower exposure
frequency.’ For the Phase 2 Default Analysis, these EAs will be assigned to the
default recreational scenario for current and reasonably anticipated future use if
construction a permanent home is not expected, and will be assigned to the default
residential scenario if construction of a permanent home is reasonably anticipated for
the future.

e School Use: There are five designated school properties on which a portion of the
property falls within the UHR Floodplain. The exposure scenarios for these
properties will be developed on an EA-specific basis, considering the characteristics
and size of the Floodplain portion of the property and its proximity to the schoolyard.
This will also include a school outdoor worker scenario. These parcels will be
evaluated using site-specific parameters for the Phase 2 Site-Specific Analysis. For the
Phase 2 Default Analysis, school properties will be assigned to the default residential
scenario.

e Recreational Use: Three recreational use scenarios have been developed for

application in Phase 2 Site-Specific Analysis: (1) Recreational 1 (high use), which will

4 Future use of such parcels will be evaluated under a regular residential scenario if such future residential use
is reasonably anticipated.

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain 45



Baseline Human Health Risk Assessment

be applied to areas that have been developed for or have obvious signs of regular
public use (e.g., parks, boat launches) or where regular public use is likely (e.g., beach
areas, docks adjacent to roads); (2) Recreational 2 (medium use), which will be applied
to areas that could be used for recreational purposes but do not have signs of regular
usage; and (3) Recreational 3 (low use), which will be applied to undeveloped areas
that are remote and difficult to access, have steep banks, or contain wet areas.’ All
recreational areas will be evaluated under the default recreational scenario for the
Phase 2 Default Analysis

e Commercial Outdoor Work: For the Phase 2 Site-Specific Analysis, two scenarios
have been developed to apply to commercial properties at which outdoor worker
exposures are expected to occur in the UHR Floodplain: (1) Outdoor Worker 1,
which will apply to properties where individuals work outdoors daily in the same
location; and (2) Outdoor Worker 2, which will apply to properties where workers
would be present only occasionally to perform groundskeeping or other periodic
maintenance activities.!® EAs to which either of these scenarios applies will be
included in the default commercial scenario for the Phase 2 Default Analysis.

o Utility Work: A utility worker scenario will be applied to identified utility corridors
that include either underground utilities (e.g., sewer lines) or above-ground utilities
(e.g., power lines) for the Phase 2 Site-Specific Analysis. A single exposure scenario
will be used to evaluate these utility workers, but the soil depths to be evaluated will
depend on whether the utility work would require the workers to be exposed to
subsurface soil (i.e., upper four feet for areas with underground utilities, top foot for
areas with only above-ground utilities). For the Phase 2 Default Analysis, EAs on
which utility work is expected to occur will be assigned to the default construction

worker scenario.

In addition to these scenarios, three additional Phase 2 exposure scenarios have been
developed that could apply almost anywhere on the UHR Floodplain and do not depend on

the assigned use categories. These are: (1) a construction worker scenario (ten-foot exposure

15 The Recreational 3 scenario is intended to be inclusive of individuals who may be trespassing on private land,
as the age groups exposed and the types of exposure that would likely occur are most similar to those
experienced by a low frequency recreational user

16 Commercial properties where the Floodplain is remote from areas used by workers will be evaluated using
the appropriate recreational scenario.
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depth); (2) a residential garden scenario, which will evaluate potential exposures from
consumption of home-grown produce; and (3) a utility work scenario for private properties
outside of identified utility corridors (four-foot exposure depth). For the Phase 2 Site-
Specific Analysis, these scenarios will be applied as future use scenarios at any EAs where
such activities are reasonably anticipated. For the Phase 2 Default Analysis, all EAs will be
evaluated using default parameters for construction workers, to represent potential risks for
both construction workers and utility workers, and the gardening scenario will be evaluated

using the default residential garden exposure parameters.

For application of all of these exposure scenarios, the EA will be defined as the area of the
property(ies) involved that is likely to be used for the stated purpose of the scenario. In each
case, the EA may include either the entire property or a subarea of it (including any subarea
with a significantly higher PCB concentration and more intensive use than the rest of the
property), and it may include not only the Floodplain portion of the property but also any
portion outside the Floodplain that is part of the same use area. There may also be more than
one EA on a single property, or the designated EA may include more than one property,

depending on use.

The RME exposure parameters that will be used to evaluate the scenarios identified above
are presented in Appendix C to this Work Plan (except for the agricultural and school
scenarios, for which the exposure parameters will be EA-specific and will be proposed in the
PAR). While CTE exposure parameters are not provided in Appendix C, they will be
provided in the PAR for approval by USEPA.

3.7.2 Evaluation of Near-Shore Sediments

As discussed in Section 2.4, GE will identify near-shore sediment areas with a reasonable
potential for human use. A separate risk assessment will be undertaken during Phase 2 to

provide better understanding of the potential risks and hazards associated with these areas.

The identified near-shore sediment areas are only exposed when river flow is low (typically
discrete periods during the summer and fall), and the exposure during these periods is

typically intermittent and short-term because of variations in daily flow. Thus, a low
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frequency recreational scenario is the most appropriate scenario to be used to evaluate
exposures in these areas. This scenario will evaluate potential exposures to the following
three age groups: young children (aged 1 to 6 years), adolescents (aged 7 to 18 years), and
adults. The exposure durations for each age group in the RME analysis will be 6, 12 and 12

years, respectively, for a total duration of 30 years.

Sediment samples will be collected from the 0- to 1-foot depth interval in each area (with a
subset of samples collected from the 0- to 6-inch and 6- to 12-inch depth intervals based on
data needs) and used to derive area-specific EPCs. These EPCs will be based on the 95 UCL

of the spatially-weighted average PCB concentration for each area.

RME exposure parameters have been selected from the parameters used by USEPA in
completing its analysis of direct contact with sediments by recreational users in its risk
assessment for the Upper Hudson River (River HHRA; USEPA 2000a). These include an
exposure frequency of 13 days/year for adults and young children, which was based on the
assumption that contact might occur 1 day/week during the summer months, and a higher
exposure frequency of 39 days/year for adolescents.!” Age-specific body weights, exposed
skin surface areas (including hands, forearms, face, lower legs and feet), and soil-skin
adherence factors provided by USEPA will also be used. The specific exposure factors used

for this analysis are presented in Table C-23 of Appendix C.

Potential cancer risks and non-cancer hazards will be calculated for each identified section of
near-shore sediment using the same CSF and RfD that will be used to evaluate potential risks
and hazards for the other risk calculations in the BHHRA, as described in Section 3.4 of this
work plan. Those calculated risks will then be compared with USEPA’s risk range of 10*to
10 and a hazard index of 1. The results of this analysis will be used to identify any near-

shore areas that may need to be considered in the FS.

17 An evaluation of 15-minute flow data from the Fort Edward gaging station (2003 to 2013) will be conducted
to determine the frequency with which sediments are exposed during flows of 1Q3 to 5,000 cfs. This
information may indicate that the exposure frequencies for this scenario need to be modified. If this is the case,
revised exposure frequencies will be provided to USEPA for review.
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3.7.3 Risk Characterization

As described by USEPA (1995a), the results of a risk assessment are usually communicated to
the risk manager through “risk descriptors” that convey information and answer questions
about risk. The presentation of multiple risk and hazard estimates provides insight into the
range of potential exposures and risks to individuals. Use of multiple descriptors instead of a
single descriptor will enable the presentation of a picture of risk that corresponds to the

range of different exposure conditions encountered.

Consistent with USEPA’s Risk Assessment Guidance for Superfund (USEPA 1989a), RME
and CTE exposures will be estimated for the scenarios described above under both current
and reasonably anticipated future conditions. These estimates will provide multiple

descriptors of potential exposure and risk.

For each EA, final estimates of potential cancer risks and non-cancer hazards will be
quantified by multiplying estimated dose rates by the CSF to derive cancer risk estimates,
and dividing estimated non-cancer dose rates by the RfD to derive HQs. These HQs will be
summed across all relevant pathways for each receptor group to determine cumulative
cancer risks and non-cancer HIs for each exposure scenario and EA. Resulting risks and

hazards will be compared with USEPA’s cancer risk range of 10 to 10 and a non-cancer HI
of 1.

If the deterministic calculation for an EA indicates that risks are below levels of concern for
the RME exposure, there will be no need to conduct a more refined probabilistic analysis for
that EA. If, however, the estimated deterministic RME risks associated with Floodplain soils
exceed target risk and/or hazard benchmarks for an EA, a PRA may be conducted to more
fully characterize the range of risks that may occur on that EA and to identify where, in the
range of risks calculated, the deterministic RME and CTE estimates fall. This analysis will
use distributions of appropriate input parameters, and the resulting risk distributions will
provide a more complete range of risks to be considered in risk management decisions than
will deterministic estimates of RME and CTE risks. As discussed in Section 3.4, a work plan

for conducting a PRA, if appropriate, will be included in the PAR.
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As part of the BHHRA, an analysis of uncertainty will be conducted. The approaches used to
estimate exposure and toxicity in risk assessments are intentionally conservative so that they
are most likely to overestimate rather than underestimate potential risks. Thus, it is expected
that potential risks and hazards will be overestimated, rather than underestimated. The
primary objective of the uncertainty analysis will be to determine the extent to which the
risk results may be overestimated or underestimated, and to identify the specific
uncertainties associated with these estimates. A second objective of the uncertainty analysis
will be to place the numerical risk estimates within the overall context of what is known and
what is not known about the site usage, and within the context of decisions that the risk

manager may need to make about possible remediation.

The uncertainty analysis will be designed such that various sources of uncertainty associated
with data evaluation, hazard identification, dose-response assessment, and exposure
assessment are described. It will be conducted by evaluating all sources of uncertainty listed
above, as well as their impacts on the overall conclusions of the BHHRA. As part of this
analysis, the following will be evaluated: (1) the reliability and relevance of the overall
analysis with respect to the state of scientific understanding; (2) the policies and professional
judgments used to bridge data gaps; and (3) the impacts of uncertainties on the risk

characterization.

3.74 Final Baseline Human Health Risk Assessment Report
The results of Phase 2 of the BHHRA will be presented in the Final BHHRA Report. This

report will include an overview and summary of the entire BHHRA process, including the
SLA, Phase 1, and Phase 2. It will discuss the results of the data collection after the
completion of Phase 1 and will provide a summary of all EAs evaluated in Phase 2, the
exposure scenarios and EPCs assigned to them, and the estimated risks and hazards associated
with each. Appendices to the Final BHHRA Report will include the SLA Report, the Phase 1
BHHRA Report, RAGS Part D tables,!® and the shape files that summarize the various results
for each EA.

18 RAGS D Tables 7, 9, and 10 will be prepared. Table 8 of the RAGS D Table series, which pertains to
radiation risks, is not needed for this BHHRA and will not be presented.
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Results for each EA evaluated will be included in a single table in the Final BHHRA Report,
using the format shown in Table 3-2. All EAs in the Study Area will be included in that
table along with the maximum concentration used for the SLA. For all of those EAs that
exceeded the conservative default residential screening level so that they were carried
forward into Phase 1, the general exposure scenario assigned to each, the Phase 1 EPC, and
the Phase 1 risk results will be presented. All parcels that exceeded one or both of the risk
benchmarks for Phase 1, so that they were carried forward into Phase 2, will be identified,
along with the refined and default exposure scenarios assigned to them for Phase 2, the EA-
specific EPC used to evaluate them, and the cancer risks and non-cancer hazards calculated
under both the Phase 2 Site-Specific Analysis and the Phase 2 Default Analysis for the
current-use scenario evaluated as well as future-use scenarios for reasonably anticipated
future uses (including the construction, residential garden, and utility work scenarios where
appropriate). All of this information will be provided in electronic format to USEPA so that

it can be incorporated into its GIS system for review and future usage.

In addition, GE will work with USEPA to develop individual handouts for homeowners that
summarize the results of the risk assessment for all EAs owned by them. These will indicate
whether the maximum concentration used in the SLA exceeded the conservative screening
level, and will present the results of each phase of the BHHRA that was evaluated for that
EA.
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4 ECOLOGICAL RISK ASSESSMENT

This section of the RI/FS Work Plan describes the approach for conducting the Ecological
Risk Assessment (ERA) for the UHR Floodplain under baseline conditions. This assessment
will evaluate the exposure of and risk to terrestrial and aquatic species of biota in the UHR
Floodplain from PCBs present in Floodplain soils, as well as in the sediments and surface
water in standing water areas in the Floodplain. For the purpose of this assessment,
Floodplain soil is defined as terrestrial or wetland surface soils (i.e., 0- to 1-foot depth)
located within the UHR Floodplain. The sediments and surface water in standing water
areas will consist of the surface sediments (i.e., 0- to 1-foot depth) and overlying water in
such areas within the Floodplain. Additional data will be collected at a subset of sample
locations, based on data needs and exposure considerations, consistent with previous
sampling (i.e., from the 0- to 6-inch and 6- to 12-inch depth intervals). A subset of samples
will also be collected to a greater depth if appropriate. The UHR Floodplain ERA is designed
to identify ecological receptors and areas of the UHR Floodplain of potential concern that
can subsequently be used to help guide appropriate risk management decisions for the UHR

Floodplain.

The ERA will be conducted in phases with initial phases relying on conservative assumptions
and subsequent phases employing more representative (though still conservative)
assumptions and methods. Consistent with USEPA guidance, the ERA will include the

following elements of an ecological risk assessment:

e Problem Formulation, which describes the ecological setting and habitat
characterization, identifies the constituents of potential ecological concern (in this
case, PCBs), provides an ecological CSM, and identifies potential exposure routes and
related assessment endpoints (AEs) and measurement endpoints (MEs) for evaluation
in the ERA;

e Exposure Assessment, which estimates receptor exposure based on the exposure
pathways and AEs outlined in the problem formulation.

o Effects Assessment, which describes the effects of the constituent of potential concern
(in this case, Total PCBs) on the receptors, sometimes expressed as toxicity reference
values (TRVs), and links those effects with the selected assessment and measurement

endpoints; and
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e Risk Characterization, which integrates the exposure and effects information to
characterize potential ecological risks related to the AEs, and evaluates their

significance and any uncertainties.

In developing the approach for the UHR Floodplain ERA, relevant USEPA guidance

documents have been and will continue to be considered, including the following:

o [nterim Final Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA (USEPA 1988);

o Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (USEPA 1997¢);

e Guidelines for Ecological Risk Assessment (USEPA 1998); and

e ssuance of Final Guidance: Ecological Risk Assessment and Risk Management
Principles (USEPA 1999).

This section of the RI/FS Work Plan discusses the basis and approach for the ERA and
describes the major deliverables that will be submitted to USEPA for review and approval.

Specifically:

e Section 4.1 presents the preliminary ecological CSM for the ERA;

e Section 4.2 provides an overview of the ERA process, the key principles for the ERA,
and a description of a comprehensive list of AEs to be used as a starting point for the
ERA; and

e Sections 4.3 through 4.8 describe the sequence of tasks and key deliverables in the
ERA process, including the Screening Level Ecological Risk Assessment (SLERA), the
Baseline Ecological Risk Assessment Work Plan (BERA Work Plan), the proposal for
collection of additional data to support Phase 1 of the BERA, Phase 1 of the BERA,
the proposal for collection of additional data to support Phase 2 of the BERA, and the
performance of Phase 2 of the BERA along with preparation of the Final BERA
Report.
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4.1 Preliminary Ecological Conceptual Site Model

Land use in the Study Area is a mosaic consisting of industrial, commercial, agricultural,
recreational, residential, and seasonal properties, and undeveloped habitats. Vegetation
mapping conducted for the Floodplain (ARCADIS 2009) and adjacent areas identified the
following vegetative cover types: agricultural, wetland, deciduous forest, evergreen forest,
mixed forest, residential lawns, infrastructure associated with
commercial/industrial/transportation usage, and open water. These cover types comprise
habitats which contain a variety of ecological receptors that could potentially be exposed to
PCBs in the Floodplain. Such exposures could occur through direct contact with, or
ingestion of, PCB-containing Floodplain soils or (where applicable) sediment and surface
water in standing water areas, or through ingestion of prey items containing PCBs from

abiotic media or lower-trophic-level biota.

Based on consideration of these potential exposure pathways, a preliminary ecological CSM
has been developed to identify the potentially complete exposure pathways that will be
considered in the ERA for each general class of receptors (i.e., plants, invertebrates, fish,
amphibians, reptiles, birds, and mammals). That preliminary CSM is shown in Figure 4-1.%
As indicated in Figure 4-1, most receptors can be exposed via multiple pathways. For some
receptors, these multiple exposure pathways may be quantified individually and summed, as
in food web models for birds and mammals. In other cases, multiple exposure pathways may
be indirectly incorporated. For example, soil screening benchmarks for terrestrial
invertebrates inherently incorporate both direct contact and ingestion pathways, as do
tissue-based TRVs.

As also shown in Figure 4-1, some potentially complete exposure pathways for some
receptors are considered insignificant, and others do not have adequate methods or data for
evaluation. These pathways will not be evaluated quantitatively in the ERA. For example,
while direct contact with Floodplain soil, as well as with the sediment and surface water in
standing water areas (where applicable), is a potentially complete pathway for birds and

mammals, the presence of fur and feathers on the epidermis of birds and mammals results in

19 Note that because the overall ERA process is phased, several of the receptors and complete exposure
pathways shown in Figure 4-1 may need to be evaluated only in the early phases of the ERA process (i.e., the
SLERA) as described below.
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the absorbed dermal dose being much lower than the absorbed oral dose (USEPA 2005b).
Similarly, scales and carapaces limit dermal exposure for reptiles. Thus, the direct contact

pathway will not be quantitatively evaluated in the ERA for birds, mammals, and reptiles.

Exposure of ecological receptors to PCBs in air is also a potentially complete pathway, but
will not be further evaluated in the ERA. The PCBs in the Floodplain have low vapor
pressure (ATSDR 2000) and do not tend to volatilize into ambient air. In addition, while
inhalation of particulates derived from the resuspension of surface soil may also occur,
available ecological exposure models indicate that inhalation of particulates generally
contributes less than 0.1% of total exposure (USEPA 2005b). Additionally, generation of
airborne dust particles in the UHR Floodplain is further reduced due to the vegetated nature
of the Floodplain and the moist character of Floodplain soil.

4.2 Ecological Risk Assessment Process and Principles

This section provides an overview of the phased ERA process, sets forth the key principles
for the ERA, and describes a comprehensive list of AEs and MEs on which GE and USEPA
have agreed as a starting point for the ERA.

4.2.1 Overview of Phased Approach

The ecological risk evaluation will follow a phased approach. The initial phases will be based
on available information and conservative assumptions about potential exposure and toxicity
that are intentionally designed to overestimate potential risks. The goal of the initial phases
is to distinguish between receptors and areas of the UHR Floodplain that are very unlikely to
pose a potential risk and do not require further evaluation in subsequent phases of the ERA
from receptors and areas that warrant further evaluation in subsequent phases. The later
phases of the ERA will be more site-specific, relying on data or assumptions that are more

representative of potential exposures and risks to particular receptors in the UHR Floodplain.

The key steps and deliverables associated with this phased process are briefly summarized

below in the sequence that they are anticipated to occur.

e Screening-Level Ecological Risk Assessment: The SLERA will be an initial

conservative evaluation of potential ecological risks associated with PCBs in the UHR
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Floodplain to identify areas and receptors that warrant further evaluation and exclude
areas and receptors not requiring further evaluation._ An initial identification of data
gaps associated with these areas and receptors will also be provided for consideration
in subsequent phases. The evaluation will utilize conservative estimates of exposure
within selected generic areas (e.g., upper-bound estimates of Floodplain soil
concentrations within a river mile (RM), local region, etc.) and will compare them to
conservative toxicity benchmarks or other conservative estimates of potential risk.
Relevant qualitative information will also be considered when determining receptors
and UHR Floodplain areas warranting further evaluation.

o Baseline Ecological Risk Assessment (BERA) Work Plan: The BERA Work Plan will

identify the approach to be used to evaluate further the AEs, receptors, and local areas

identified by the SLERA as requiring further evaluation, taking into account the
initial data gaps identified in the SLERA as well as any others identified during
development of this work plan.

e Phase 1 BERA data collection: A plan will be developed for the collection of data to

fill the data gaps identified in the BERA Work Plan, and thus to support the
completion of Phase 1 of the BERA. Following the initial collection of such data, this
step may have to be repeated in order to obtain sufficient abiotic, biotic, and habitat
data to complete Phase 1. The data collected will be presented in a Data Summary
Report.

e Phase 1 of BERA: Phase 1 of the BERA will use data from the Revised FCR and the

Phase 1 BERA data collection activities to refine and further evaluate potential

exposures and risks to receptors identified in the SLERA Report as requiring further
evaluation. The refinements may include, but will not necessarily be limited to,
revised exposure point concentrations (EPCs), development of more representative
dietary model uptake assumptions, refined TRVs, and refinement of EAs to more
closely match expected usage of the UHR Floodplain and its vicinity by each receptor.
Receptors and areas of the UHR Floodplain identified by Phase 1 of the BERA as
unlikely to have unacceptable risks will not be evaluated further. Receptors and areas
of the UHR Floodplain identified in Phase 1 as still being of potential concern and
warranting further evaluation will be retained for further evaluation in Phase 2 of the

BERA, and any further data needs for that evaluation will be identified.
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e Phase 2 BERA data collection: Data gaps associated with the remaining UHR

Floodplain areas and receptors requiring further evaluation will be addressed. This
data collection effort may include the design and implementation of population-level
field studies to characterize risks.

e Phase 2 of BERA and Final BERA Report: Phase 2 of the BERA will use data from the
Final FCR and the Phase 2 BERA data collection activities to evaluate potential risks

to receptors and areas of the UHR Floodplain identified in the Phase 1 BERA Report
as warranting further evaluation. At the conclusion of Phase 2, the Final BERA
Report will summarize the results of the baseline ERA for all AEs, receptors, and areas
of the UHR Floodplain. This report will use a weight-of-evidence approach to
integrate all of the data from Phases 1 and 2 of the BERA to estimate the potential for

adverse effects of PCBs on each AE, receptor, and area.

The above-listed steps and associated deliverables are described in more detail in Sections 4.3
through 4.8.

4.2.2 Key Principles
In accordance with USEPA guidance (USEPA 1999), the ERA will be based on the guiding

principle that the risks will be assessed for local populations and communities of the
ecological receptors (rather than at the level of individual organisms). Specifically, as
discussed further in Sections 4.2.3, the AEs will consist of reproduction and survival (and, for
some receptors, growth) sufficient to sustain the local population or community of the
receptor. Given this objective, exposure areas (EAs) will likewise be developed based on the

protection of local populations or communities.

4.2.3 Assessment Endpoint Table

USEPA coordinated an Ecological Problem Formulation Workshop with stakeholders to
identify AEs, candidate receptor species, candidate risk questions, and associated MEs for
initial evaluation as part of the problem formulation for the ERA. That effort resulted in the
development of a table listing the candidate AEs, receptors, risk questions, and MEs
considered for inclusion in the ERA. That table is attached as Table 4-1 and will be the
starting point for the ERA. This table will be used as follows in the ERA:
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o Consistent with the guiding principle specified above, Table 4-1 recognizes that the
AEs will be evaluated at the level of the local population or community of the
ecological receptors. Thus, the specific endpoints listed for each receptor (i.e.,
reproduction, survival, and/or growth) will be evaluated as they relate to sustaining
the local population or community of that receptor.

e The overall list of candidate AEs, receptors, and MEs considered in Table 4-1 was
comprehensive. Table 4-1 includes a determination as to whether each candidate ME
will be retained for the SLERA problem formulation, along with a rationale for that
determination.?’ The list of retained AEs and ME:s for that initial evaluation in the
SLERA is comprehensive and ensures that all receptors potentially exposed to PCBs
within the UHR Floodplain will be given consideration. However, not all of those
AEs and MEs will be carried through the entire ERA. It is expected that, based on the
initial quantitative or qualitative assessment in the SLERA, a number of those AEs
and MEs will be screened out at that stage, thus reducing the number of them that
will be retained for further quantitative or qualitative evaluation in Phase 1 of the
BERA.

o All MEs listed in Table 4-1 as retained for the problem formulation will be addressed
in some manner during the SLERA, but will not necessarily be evaluated
quantitatively, nor will their evaluation in the ERA necessarily require the collection
of additional field data to address the ME.

e For those MEs where additional data collection is undertaken, such data may be
collected from representative areas and the results used to draw conclusions for the
remainder of the Study Area.

e Asnoted in Table 4-1, risk questions and MEs that relate specifically to the evaluation
of potential effects associated with PCB concentrations in eggs depend on the
availability of adequate site-specific egg data (measured or modeled) for the receptor

in question and on the availability of a suitable TRV to complete the evaluation.

2 For some MEs, in the “Retain for Problem Formulation” column, the table indicates “No, but...” This
signifies that the ME is considered unnecessary for assessment of the pertinent AE, but that the measure
specified will need to be obtained for other purposes — e.g., as input for dietary dose models for higher-trophic-
level receptors.
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o Itis anticipated that Phase 1 of the BERA will be sufficient to complete the evaluation
of some of the AEs and MEs retained following the SLERA, and that only a further
reduced number will need to be carried forward into Phase 2 of the BERA.

o It is expected that the evaluations of the retained AEs and MEs will become
increasingly detailed and site-specific through each stage of the ERA.

e At each stage of the ERA process, the toxicity data used will be applicable and suitable

for evaluating the receptor species and AE being evaluated.

In summary, consistent with the points outlined above, Table 4-1 will be used as a starting
point to guide the ERA process. The table lists the AEs and MEs that will be considered at
the outset, but not all of them will be addressed quantitatively, and it is anticipated that the
list of AEs and MEs carried forward through each phase of the ERA will get progressively

shorter as additional data are collected and assumptions are refined.

4.3 Screening-Level Ecological Risk Assessment
The SLERA for the UHR Floodplain will itself be conducted in steps. It will start with a

comparison of upper-bound estimates of exposure with conservative toxicity benchmarks. If
this comparison is sufficient to show that specific receptors or areas of the UHR Floodplain
would not experience unacceptable risks from PCB exposure in the Floodplain, there will be
no need to evaluate them further. If the comparison is not sufficient to support that outcome
for particular receptors and/or areas, those receptors and areas will be subject to more refined
screening using more realistic but still conservative exposure and toxicity assumptions.
Refinements may involve incorporation of alternate conservative EPCs and/or ranges for
exposure parameters and toxicity benchmarks. In addition, qualitative information will be
considered when available, including comparisons to the conclusions of USEPA’s Ecological
Risk Assessment for the UHR (River ERA; USEPA 2000b), where relevant. AEs, MEs, and
areas of the UHR Floodplain shown to be unlikely to experience unacceptable risks based on
the refined screening analysis will not be evaluated further in the BERA. The goal of the
SLERA is to help ensure that the later, more resource-intensive, phases of the ERA focus on

the receptors and UHR Floodplain areas of potential concern.
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4.3.1 Problem Formulation and Ecological Conceptual Site Model

The SLERA will begin with the preliminary problem formulation, including a description of
the UHR Floodplain and the ecological CSM discussed in Section 4.1. The SLERA will
include a general description of the environmental setting, PCB distribution, general fate and
transport, mechanisms of ecotoxicity, exposure pathways, and assessment and measurement
endpoints. It will then identify for evaluation in the SLERA the AEs and ME:s listed in Table

4-1 as retained for the problem formulation.

4.3.2 Exposure Assessment
As noted above, the SLERA will evaluate each of the AEs and ME:s listed in Table 4-1 as

retained for the problem formulation. For each of the receptors listed, conservative
assumptions will be made to estimate exposure, focusing on conservative estimates of PCB
concentrations within defined EAs and the manner in which the receptor is exposed (i.e., the
exposure pathway). The SLERA approach for each of these exposure assessment components

is described below.

For the SLERA, the EAs will be based on selected generic areas for each receptor, defined by
pre-established boundaries, such as river mile, local region (as described in Section 2), or (for
receptors with a large range) river reach. Within these areas, the EAs for aquatic receptors
will be limited to standing water areas of sufficient size and duration of inundation to
support local aquatic populations, while the EAs for terrestrial receptors will be based on
Floodplain soil areas that exclude standing water areas. After careful consideration of the
potential for ecological impacts, GE can propose to USEPA to remove a standing water area
from consideration. To evaluate high-end exposures, the EAs will be confined to the 100-
year Floodplain, assuming that the receptors spend all of their time in the Floodplain, and
will not include suitable habitat in adjacent areas outside the Floodplain. Further, the
SLERA will not take into account habitat quality or preferences. All receptors that could be
present within or use a given type of habitat will be conservatively assumed to be exposed

equally to that habitat type throughout each of the EAs that contain that habitat type.

For each EA, EPCs for abiotic media will be developed based on the intersection of the EA
boundaries and the underlying PCB concentration data. Distinct EPCs will be developed for
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Floodplain soil, sediment in standing water areas, and surface water. The EPCs to be used in
the SLERA for each EA comprising Floodplain soil or standing water sediments will include
both the maximum PCB concentration in any flood frequency unit (FFU) in the EA and a
statistically based value representing an upper bound on the mean, or central tendency as
proposed by GE and approved USEPA as set forth in the FCR. For surface water, as well as
biotic tissue and prey items, the EPCs will consist of measured, modeled, or estimated PCB
concentrations, using maximum and other conservative estimates of the EPC from the

measured, modeled, or estimated data.

Estimates of exposure to plants, invertebrates, amphibians, reptiles, and fish will be based on
exposure to abiotic media, using the soil, sediment, and/or surface water EPCs. In addition,
for fish, aquatic amphibians, and aquatic reptiles, EPCs will be developed for tissue (e.g.,
whole body, eggs), as indicated in Table 4-1, using conservative measured or modeled PCB
concentrations as described above. Estimates of exposure to birds and mammals will be
based on dietary dose models using both the maximum and statistically calculated abiotic
media EPCs, estimated EPCs in food/prey tissue items developed using literature-based
methods for estimating bioaccumulation, and literature-based exposure parameters. In
addition, for birds, measured or modeled concentrations in eggs will be used to develop egg
EPCs, as indicated in Table 4-1, subject to the availability of an adequate quantity and quality
of site-specific data for the receptor.?! As noted above, in the event that exposure estimates
using the maximum concentrations and other most conservative assumptions do not allow
elimination of a given AE from further evaluation, more refined screening-level estimates
will be made, such as those using the statistically calculated concentrations and dietary dose

models with still conservative but more representative assumptions.

4.3.3 Effects Assessment

The SLERA will include a screening level evaluation of the potential toxicological effects
associated with Total PCBs, based on the selected AEs and MEs shown in Table 4-1. The
screening level effects assessment will be based on existing ecologically based screening

benchmarks and derived screening level TRVs, as described below.

21 If measured PCB concentration data on eggs are available, these data will be used in preference to modeled
concentrations provided that there are sufficient site-specific egg data of adequate quality for the receptor.

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain 61



Ecological Risk Assessment

Existing ecologically based screening benchmarks for PCBs in soil or sediment (as applicable)
will serve as the basis for assessing potential effects on plants and invertebrates. Existing
screening benchmarks for sediments and/or surface water will also be used in the effects
assessment for aquatic organisms (i.e., fish, aquatic plants, aquatic amphibians) if appropriate
screening benchmarks are available.?? Benchmarks to be used for this screening evaluation
will be identified from regulatory guidance (if applicable and appropriate) and/or the peer-
reviewed literature. Selected benchmarks will be applicable to the UHR Floodplain AEs and
will be based on data capable of characterizing causal concentration-response relationships

for effects of PCBs on receptors representing the AE of interest.

Screening-level TRVs will be derived for avian and mammalian receptors as well as aquatic
reptiles, following the process described in Appendix D, to the extent that suitable
ecotoxicity information is available. Screening-level TRVs may also be derived for fish or
amphibians as appropriate (e.g., if appropriate screening benchmarks are not available or are
not sufficient to address relevant exposure pathways). Screening-level TRVs will represent
exposure levels below which there is high confidence that an adverse effect will not

occur. As described in Appendix D, TRVs will be identified from information available from
the scientific literature, as well as site-specific effects studies, if available. Depending on the
receptor species and the availability of exposure and effects data, TRVs may take a variety of
forms. Screening-level TRVs may be developed based on PCB concentrations in abiotic
media, diet, or tissue (including eggs), or they may be expressed as a dose (i.e., in milligrams
PCB per kilogram body weight per day; mg/kg-day). As discussed in Appendix D, screening-
level TRVs for use in the SLERA will be identified from all studies that meet the minimum
requirements for consideration (e.g., appropriate test species, adequate data quality, etc.), but
without evaluating further balancing considerations (e.g., taxonomic relationship to receptor
species, applicability to site-specific PCB mixture composition, etc.). Further, screening-
level TRVs will include, at a minimum, values representing no observed adverse effects levels
(NOAELSs) or low-level EDx values (up to ED20) to the extent that such values are available,
but may also include values based on other measures of effects, such as lowest observed
adverse effect levels (LOAELs). A range of TRVs may be considered based on the data

available.

22 Asindicated in Table 4-1, there are no available soil-based screening benchmarks for terrestrial amphibians
or reptiles, nor are there available sediment- or water-based benchmarks for aquatic reptiles.
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For some AEs and MEs, existing screening-level benchmarks may be unavailable, or the data
may be insufficient to derive screening-level TRVs. In such cases, these AEs or MEs will be
discussed in a qualitative narrative assessment in the SLERA, and the uncertainties in those

assessments will be recognized.

4.3.4 Risk Characterization

The SLERA will provide risk estimates for all AEs and ME:s listed in Table 4-1 as retained for
the problem formulation. Some MEs consist of a single evaluation or line of evidence while
several lines of evidence are possible for others. For any given ME, each line of evidence
may be evaluated more than once, using different assumptions. For each ME, the SLERA
will include, as one line of evidence, a comparison using the most conservative assumptions —
e.g., a comparison of the maximum PCB concentration applicable to a given receptor in an
EA to the most conservative screening benchmark from the literature, or a comparison of the
most conservative estimate of a dietary dose (using the maximum EPC and the most
conservative uptake factors) with the most conservative TRV from the literature. If that
comparison indicates that the EPC is below the benchmark or the estimated dietary dose is
below the TRV (i.e., a hazard quotient [HQ] less than 1), then receptors representing the AE
in the subject EA (e.g., a local region) will be assumed not to have an unacceptable risk and

will be excluded from further evaluation in subsequent phases of the ERA.

If that is not the case, then additional screening-level evaluations will be conducted as
appropriate. For comparisons to benchmarks, such additional evaluations may include using
an alternate but still conservative EPC, such as statistically calculated concentration, and/or a
range of screening-level benchmarks. For dietary modeling, such refined screening-level
evaluations may include use of an alternate EPC and uptake factors from the literature
(possibly modified based upon UHR Floodplain-specific data if available) to develop an
alternate but still conservative estimate of the dietary dose, and/or comparison to a range of
TRVs available from the literature. Such refined screening-level assessments will result in a
range of estimated risks or HQs, which can then be considered in determining whether,
based on the overall range of comparisons, the receptor and/or EA should be retained for
further evaluation in the BERA.
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In addition to these quantitative evaluations, the SLERA may include qualitative evaluations.
For example, in addition to considering the comparison of upper-bound soil concentrations
to relevant ecological benchmarks to evaluate the potential risk to plants, available
information regarding the health and vitality of plant communities in the Floodplain will be
considered. As another example, information relating to the mechanism of potential PCB
toxicity to a receptor species may be considered. For instance, since PCB toxicity is mediated
through the aryl hydrocarbon (Ah) receptor, species lacking an Ah receptor are typically less
sensitive to the effects of PCBs and can be assumed to be less affected by exposure to PCBs
than species that have the Ah receptor. In addition, the SLERA may include comparisons to
the conclusions of USEPA’s River ERA (USEPA 2000b). For example, if the River ERA
concluded that there was little or no unacceptable risk to a given receptor from PCB
exposures in the River, and it can be shown that the PCB exposures to the same (or a very
similar) receptor in the Floodplain are lower (and that there are no other significant
differences), such a comparison would constitute an important line of evidence that would

support screening out that receptor from further evaluation in subsequent stages of the ERA.

The final evaluation of an AE in the SLERA will be based upon the combined outcome of all
lines of evidence for all MEs used to evaluate that AE. AEs for which all or most lines of
evidence indicate minimal or no concern likely will not require further evaluation in the
BERA, but this decision will be discussed on a case-by-case basis with USEPA to ensure that
the strength of the various lines of evidence are appropriately considered and that the final
decision is defensible. AEs for which all or most lines of evidence indicate a potential
concern will be retained for further evaluation in Phase 1 of the BERA. For AEs that have
limited data available to conduct the evaluations represented by MEs in the SLERA, other
outcomes are possible. The range of outcomes from the SLERA are summarized below in
Section 4.3.5.

4.3.5 Possible Outcomes of the SLERA

The six possible outcomes for each AE and EA combination in the SLERA are:

1. Exclude from further evaluation in the BERA due to negligible or no unacceptable
risk: The SLERA quantitatively and/or qualitatively addressed the MEs for the AE
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and concluded that there is negligible or no unacceptable risk. Thus, further
evaluation of this AE and EA combination is not necessary.

2. Exclude from further evaluation in the BERA due to insufficient toxicity data: The
SLERA could not fully address the AE due to lack of suitable toxicity data, and
concluded that adequate toxicity data are unlikely to be developed in the BERA.
Uncertainty regarding AEs included in this category will be addressed in the
uncertainty discussion in the Final BERA Report.

3. Retain for further evaluation in the BERA due to data gaps in the risk
characterization: The SLERA could not fully address the AE due to lack of either
sufficient exposure data or suitable toxicity data, but concluded that it would be
appropriate to retain the AE for additional evaluation in the BERA assuming that
suitable exposure and/or toxicity data can be developed.

4. Retain for further quantitative evaluation in the BERA: The SLERA evaluated the
MEs for the AE and concluded that PCB exposure in the EA has the potential to result
in unacceptable risk and that quantitative evaluation in the BERA is warranted.

5. Retain for qualitative evaluation in the BERA: The SLERA evaluated the MEs for the
AE and concluded that PCB exposure in the EA has the potential to result in
unacceptable risk, but that, due to limitations in the toxicity or exposure data or other
factors, qualitative evaluation in the BERA would be appropriate. (Note that if the
qualitative evaluation determines that an unacceptable risk remains possible for the
AE, a further quantitative evaluation may be conducted in the BERA.)

6. Retain for further evaluation in the BERA contingent on results for another AE: The
SLERA evaluated the MEs for the AE and concluded that PCB exposure in the EA has
the potential to result in unacceptable risk to the receptor, but that further evaluation
in the BERA will be contingent on the BERA risk characterization results for a more
exposed or a more sensitive receptor in the same taxonomic class (e.g., herbivorous
mammals are assumed to be less exposed to PCBs than insectivorous mammals). If the
more exposed or sensitive receptor is determined in the BERA to have negligible or
no unacceptable risk, the contingent AE will not be evaluated in the BERA and the
absence of unacceptable risk will be discussed in the Final BERA Report. If, however,
the more exposed or sensitive receptor is found to have a potentially unacceptable

risk, the contingent AE may be evaluated quantitatively or qualitatively in the BERA.
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4.3.6 Screening-Level Ecological Risk Assessment Report

Upon completion of the analyses described above, a SLERA Report will be prepared and
submitted to USEPA for review and approval. This report will include a description of the
SLERA and its results, including a description of the outcome of the SLERA for each AE and

EA evaluated (as discussed in Section 4.3.5) and the rationale for that outcome.

4.4 Baseline Ecological Risk Assessment Work Plan

Following USEPA’s approval of the SLERA Report, a BERA Work Plan describing the
approach for further evaluating the AEs, receptors, and local areas identified by the SLERA
as warranting further evaluation will be prepared. The BERA Work Plan will present a
refined problem formulation and a refined ecological CSM for the BERA, summarize the AEs
and EAs retained for evaluation in the BERA, and describe the phased approach to be used
for such evaluation in the BERA. The BERA Work Plan will also describe the receptor-
specific EAs to be used in the BERA, the metrics or methods to be used to determine EPCs
for those EAs in Phase 1 of the BERA, the dietary dose models to be considered or used in
Phase 1, the exposure parameters for those models (or the approach to be used to develop
those parameters) and applicable dose equations, the TRVs or other toxicity values to be used
in Phase 1, and the overall risk characterization approach(es). Finally, the BERA Work Plan
will identify the data gaps that will need to be filled prior to initiation of Phase 1 of the
BERA. A more detailed discussion is provided below.

4.4.1 Refinement of Exposure Assessment

The estimated exposure to each receptor species selected for evaluation of each AE retained
for Phase 1 of the BERA is dependent on a variety of factors, including the size and shape of
the EA, the EPC used to represent PCB concentrations in the EA, and, for any receptors that
will be evaluated using a dietary dose model, the exposure parameters employed in that
dietary dose model. The BERA Work Plan will include key information about each of these

factors, as discussed below.

Exposure Areas. Each receptor that will be included in Phase 1 of the BERA has unique

habitat requirements and preferences, all of which can affect the exposure of the receptor to

PCBs. While the effect of habitat preferences on exposure will not be considered in the
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SLERA (as discussed above), Phase 1 of the BERA will include a more realistic assessment of
actual exposures based on available information regarding habitat preferences and habitat
area needed to support local populations. The EAs to be used in Phase 1 will be specific to
each receptor species and will be identified in the BERA Work Plan. These EAs will take
into account the habitat requirements and preferences of that species. The available
vegetation map presented in the 2009 Mapping Report (ARCADIS 2009), with any updates
through the time of the BERA Work Plan, will serve as the primary basis for that process;
however, additional data on the presence or absence of specific cover types may be required

to accurately depict the presence and quality of habitat for the various species.

The size of each EA will vary among receptors. For each receptor species, the size of the
EA(s) will be consistent with the area of suitable habitat that is required to support the local
population of that species (rather than individual foraging ranges). In addition, while the
SLERA will focus on exposures only within the Floodplain, Phase 1 of the BERA will also
evaluate the availability of suitable habitat for each receptor outside the Floodplain boundary
and will include such habitat in the EA(s) when appropriate based on the size of the area
used by the local population of the receptor. For aquatic receptors, EAs will be defined by
the presence of standing water of sufficient size and sufficient duration of inundation to

support local aquatic populations.

Exposure Point Concentrations. The BERA Work Plan will also identify the metrics or
methods to be used to derive EPCs for Phase 1 of the BERA. In developing EPCs for abiotic

media, a variety of spatially weighted averaging techniques will be evaluated to determine

the approach that provides the most realistic estimate of exposure for each receptor, rather
than using the maximum or high-end values used in the SLERA. It is anticipated that EPCs
will generally consist of spatially weighted average concentrations of the FFU data in the
receptor-specific EA (using the FFU metrics described in the Revised FCR and the PAR
results), but other statistical averaging techniques (e.g., techniques that account for a
receptor’s habitat preferences or habitat quality) will also be considered in deriving
representative EPCs. The approaches to be used to develop the EPCs may vary by receptor
type, and will be presented in the BERA Work Plan. In any case, the length-weighted
average concentration for the 0- to 12-inch soil depth increment at each sampling location

will be used to derive EPCs for soil, the data from the 0- to 6-inch sediment depth increment
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will be used to derive EPCs for standing water sediments, and measured or predicted surface

water concentrations will be used for standing water EPCs.

EPCs for biotic media will be either based on measured site-specific data or predicted by an
appropriate measure used to estimate concentrations in the biotic media. (The approach for
deriving EPCs for abiotic media was described above.) EPCs based on measured site-specific
PCB concentrations in biota (e.g., whole body concentrations, egg concentrations) will use
either average concentrations or values derived from another statistical method that best

represents the underlying PCB concentrations in those biota within an EA.

Dietary Dose Models and Exposure Parameters. For avian and mammalian receptors (and
possibly other receptor species if data exist), refined dietary dose models may be used in
Phase 1 of the BERA. The BERA Work Plan will identify those models, the exposure
parameters to be used in them, and the dose equations to be used, as well as any additional
data needs to develop refined model inputs and complete the models. Refinements to dietary
dose models used in the SLERA may include use of more realistic EAs and EPCs as described
above, and may also include use of more realistic bioaccumulation models based on site-

specific data and information.

4.4.2 Refinement of Toxicity Reference Values

Building on the screening-level TRV selection conducted for the SLERA, refined TRVs will
be identified in the BERA Work Plan for each receptor species identified in the SLERA as
warranting further evaluation in Phase 1 of the BERA. The process for selecting the TRVs
for the BERA will follow the approach outlined in Appendix D, including evaluation of the
balancing considerations identified there, such as taxonomic relationship to receptor species
or applicability to site-specific PCB mixture composition. TRVs may represent NOAELs,
LOAELs, or concentrations associated with a specific degree of effect, such as 20% effect
concentrations (EC20s) or other effect levels considered to be protective for the receptor
species at the population or community level, or they may reflect dose-response
relationships. TRVs may be identified as single values, ranges, or distributions. Selected

TRVs for a given receptor species must be related or applicable to that species, as well as to
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the population or community AE. If suitable TRVs for a given receptor species or AE cannot

be identified, that will be noted.

4.4.3 Risk Characterization

The risk characterization for Phase 1 of the BERA will use a weight-of-evidence approach,
combining available qualitative and quantitative lines of evidence for each receptor and EA,
to estimate potential risk to the local population or community of the receptor (as
applicable). The BERA Work Plan will describe that approach, including the types of
comparisons and evaluations of the results that will or may be conducted in Phase 1 of the
BERA and the basis for the weighting of different lines of evidence, as discussed further in
Section 4.6.

4.4.4 Identification of Data Gaps

Based on the findings of the SLERA and information summarized in the BERA Work Plan,
the BERA Work Plan will identify the data gaps associated with the retained AEs and MEs
that will need to be filled to complete Phase 1 of the BERA. These data gaps will be
identified following USEPA’s Data Quality Objectives (DQO) process (USEPA 2000c) and
will focus on the additional ecologically related data necessary to refine estimates of potential
risks for ecological receptors and EAs identified as warranting further evaluation by the
SLERA. It is anticipated that the data gaps will include the need for additional sampling
(especially of biotic media and potentially co-located abiotic media) to complete site
characterization, develop site-specific exposure assumptions and uptake factors for use in
dietary dose models, and refine TRVs. Data gaps are also expected to include the need for
habitat mapping, collection of data on the condition of terrestrial and aquatic vegetation in
the UHR Floodplain (as well as in reference areas), and collection of other biological
information to establish areas of the UHR Floodplain preferred by various receptors retained
for further evaluation in Phase 1 of the BERA. It is not expected that data gaps will be
identified for all AEs.
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4.5 Data Collection for Phase 1 of the Baseline Ecological Risk Assessment

Following USEPA’s approval of the BERA Work Plan, a detailed Phase 1 BERA Data
Collection Plan for the collection of data to fill data gaps identified for Phase 1 of the BERA
will be developed and submitted to USEPA for review and approval. The Phase 1 BERA
Data Collection Plan will establish DQOs for the proposed data collection efforts. It will be

accompanied by an appropriate Field Sampling Plan/Quality Assurance Project Plan
(FSP/QAPP).

Multiple phases of data collection may be necessary to meet all DQOs. Following each phase
of data collection, the data will be evaluated to determine whether the DQOs have been met
or whether additional data collection is necessary. If all DQOs have not been met, an
Addendum to the Data Collection Plan (with FSP/QAPP Addendum if necessary) will be
prepared and submitted to USEPA. Data collection will continue with subsequent Addenda
as needed until all DQOs have been met. Phase 1 BERA data collection will be considered
complete when all of the DQOs identified in the Phase 1 BERA Data Collection Plan (and
Addenda) have been met. When all data necessary for Phase 1 of the BERA have been
collected, a Data Summary Report (DSR) will be prepared and submitted to USEPA.

4.6 Phase 1 of the Baseline Ecological Risk Assessment

After the BERA Work Plan has been completed and approved and Phase 1 data collection is
complete, Phase 1 of the BERA will be conducted. This assessment will rely upon data
collected during the Phase 1 BERA data collection, as well as prior data and data presented in
the Revised FCR, to refine the evaluation of those AEs and EAs identified in the SLERA
Report as warranting further evaluation. The Phase 1 evaluation, including site-specific
exposure estimates, effects assessment, and risk characterization, will be consistent with the
relevant outcome of the SLERA for the given AE and EA combination (as discussed in
Section 4.3.5) and will follow the approach and methods outlined in the BERA Work Plan

(as described in Section 4.4).

Phase 1 of the BERA will evaluate multiple lines of evidence for each AE/receptor and each
EA subject to quantitative evaluation, using a weight-of-evidence approach (as outlined in

the BERA Work Plan). That approach will give greater weight to lines of evidence that are
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more directly relevant to the objective of assessing risks to the local population or
community of the receptor (as applicable). It is anticipated that these evaluations for the
majority of lines of evidence for most AEs and EAs will consist of comparisons of exposed
receptors to allowable concentrations and/or exposures. Such comparisons may include, but

are not limited to:

e Comparison of refined abiotic media EPCs (based on data presented in the Refined
FCR) to abiotic media benchmarks, which may be based on information from the
literature or derived from findings of no effect at other sites, to the extent that
additional information for such comparison has become available since the SLERA;

e Comparison of UHR Floodplain biota concentrations (or other measures of biological
effect) to concentrations of PCBs (or other measures of biological effect) in similar
biota in background or reference areas;

e Comparison of estimates of dietary exposures to a dietary dose TRV or a range of
dietary dose TRVs; and/or

e Comparison of measured or predicted body burdens (e.g., egg concentrations) to body
burden-based TRVs or a range of such TRVs.2

The results of these comparisons will be evaluated in terms of their implications for the local
populations or communities of the receptors. In addition, if suitable data are available to
support population-level modeling for one or more receptors identified as warranting further
evaluation based on the above comparisons, quantitative population-level modeling may be
conducted for such receptor(s) to provide more refined information on the impacts on the

local population(s) than is possible through dietary dose model assumptions.

The Phase 1 evaluations may also include qualitative evaluations for some AEs, again focused
on the local populations or communities of the receptor. Such evaluations may include
consideration of relevant mechanistic information about the receptor or observational
information regarding presence or absence of a given habitat or regarding the health of the
local population of the species. These evaluations may also include comparisons of the

sensitivity and/or exposure of the receptor species to those of other species that were also

2 The TRVs selected in the BERA Work Plan will be updated during Phase 1 if additional relevant toxicity
information becomes available (e.g., new toxicity studies are published).
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evaluated quantitatively in Phase 1. They may also include comparisons of the
concentrations of PCBs in the media to which the receptor would be exposed in the UHR
Floodplain (or in the tissue of such receptors) to concentrations found in similar media in the
River ERA or in studies at other sites to have no significant adverse effects on the receptor.

If the qualitative evaluation determines that an unacceptable risk remains possible for a given

AE, a quantitative evaluation may be conducted, either in Phase 1 or in Phase 2.

Finally, for those AEs that were identified in the SLERA Report as being subject to
contingent evaluation in the BERA depending on the BERA risk characterization results for a
more exposed or a more sensitive receptor in the same taxonomic class, the results for that
more exposed or a more sensitive receptor will be reviewed to determine the need for the
contingent evaluation. If the more exposed or sensitive receptor was found in Phase 1 of the
BERA to have negligible or no unacceptable risk, the contingent AE will not be evaluated
and the absence of unacceptable risk will be noted. If, however, the more exposed or
sensitive receptor was found to have a potentially unacceptable risk, the contingent AE may

be evaluated quantitatively or qualitatively in Phase 1.

The possible outcomes of Phase 1 of the BERA for each AE and EA combination are:

1. Negligible or no unacceptable risk; no need for further evaluation: Phase 1 of the
BERA quantitatively and/or qualitatively addressed the MEs for the AE and
concluded that there is negligible or no unacceptable risk. Thus, further evaluation of
this AE and EA combination is not necessary.

2. Insufficient data to address AE, but no need for further evaluation: Phase 1 of the
BERA could not fully address the AE due to lack of either sufficient exposure data or
suitable toxicity data, and there is no likelihood of obtaining such data through
further efforts. Uncertainty regarding AEs included in this category will be addressed
in the uncertainty discussion in the Final BERA Report.

3. Potential for unacceptable risk, but no need for further evaluation: Phase 1 of the
BERA evaluated the MEs for the AE and concluded that PCB exposure in the EA has
the potential to result in unacceptable risk; and there is no need for further evaluation
of the AE and/or EA.

4. Data gaps in Phase 1 risk characterization; retain for further evaluation in Phase 2 of
the BERA: Phase 1 of the BERA could not fully address the AE due to lack of either
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sufficient exposure data or suitable toxicity data, but concluded that it would be
appropriate to retain the AE for additional evaluation in Phase 2 of the BERA
assuming that suitable exposure and/or toxicity data can be developed.

5. Potential for unacceptable risk; retain for further evaluation in Phase 2 of the BERA:
Phase 1 of the BERA evaluated the MEs for the AE and concluded that PCB exposure
in the EA has the potential to result in unacceptable risk and that further evaluation
in Phase 2 of the BERA is warranted.

Upon completion of this analysis, a Phase 1 BERA Report will be prepared and submitted to
USEPA for review and approval. This report will include a description of Phase 1 of the
BERA and its results, including a description of the outcome for each AE and EA evaluated

(as discussed above) and the rationale for that outcome.

In addition, for the AEs and MEs identified as warranting further evaluation in Phase 2 of
the BERA, the Phase 1 BERA Report will present the results of a data gap evaluation to
identify additional data to be collected to refine the risk characterization of that AE and ME
in Phase 2 of the BERA. It is anticipated that data collection efforts for Phase 2 will be
focused primarily on field studies targeting evaluation of potential population-level effects on
specific species retained following completion of Phase 1. In addition, however, some
additional data may be necessary (to the extent not collected during the Phase 1 BERA data
collection effort) to further refine the EAs, the EPCs (particularly for biotic media), and/or
dietary dose model exposure parameters, including development of site-specific information
about the bioavailability of PCBs in the UHR Floodplain.

4.7 Supplemental Data Collection for Phase 2 of the Baseline Ecological Risk
Assessment

Following USEPA’s approval of the Phase 1 BERA Report, a detailed Supplemental BERA
Data Collection Plan for the collection of data to fill the identified remaining data gaps will
be developed and submitted to USEPA for review and approval, accompanied, if necessary,
by revisions or additions to the FSP/QAPP. Data collection may include additional sampling
or habitat characterization if necessary, collection of data to refine dietary dose model

exposure parameters, and/or the performance of field studies designed to determine whether
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PCBs in the EAs identified by Phase 1 of the BERA as requiring further evaluation pose an
unacceptable risk to the local population of receptors within those EAs. To the extent that
field studies are proposed, the plan will include a detailed work plan(s) for the proposed field

studies.

If, following the evaluation of the initial Phase 2 data collection effort, it is determined that
not all of the DQOs have been met, an Addendum to the Supplemental BERA Data
Collection Plan will be prepared and submitted to USEPA, with an FSP/QAPP Addendum if
necessary. Supplemental data collection will continue as needed until all DQOs are met.
When all DQOs for Phase 2 of the BERA have been met, a DSR for the supplemental data
collection will be prepared and submitted to USEPA, and the relevant data will subsequently
be incorporated into the Final FCR (see Section 2.3.5).

4.8 Phase 2 of Baseline Ecological Risk Assessment and Final Baseline Ecological
Risk Assessment Report

After all data collection for Phase 2 of the BERA has been completed and approved, Phase 2
of the BERA will be conducted. Phase 2 of the BERA will re-evaluate potential risks to those
receptors identified in the Phase 1 BERA Report as warranting further evaluation. This
further evaluation will incorporate the data collected during the Phase 2 data collection
effort and presented in the Final FCR, including the results of any field studies performed.
Multiple lines of evidence will be evaluated for each AE in Phase 2, including both
quantitative and qualitative evaluations (as described above for Phase 1) as well as the results
of any field studies. Again, a weight-of-evidence approach will be used, focusing on the
relevance of the various lines of evidence to the sustainability of the local population or

community of the receptor group being evaluated.

Upon completion of the Phase 2 evaluations, the Final BERA Report will be prepared and
submitted to USEPA for review and approval. The Final BERA Report will include an
overview and summary of the findings of the entire ERA process, including the SLERA,
Phase 1 of the BERA, and Phase 2 of the BERA. It will describe the results of the various

data collection efforts and summarize the findings for all AEs included in the ERA.
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The Final BERA Report will include a discussion of the uncertainties in the overall ERA,
including the sources of uncertainty in the problem formulation, exposure assessment, effects
assessment, and risk characterization. This will include a discussion of the uncertainties
resulting from a lack of sufficient exposure data or suitable toxicity information for particular
receptors and from inter-species extrapolations. It will also include an evaluation of the
extent to which potential risks to particular receptors may be overestimated or
underestimated, and a discussion of the uncertainties in using the evaluations of the selected
representative receptor species to draw conclusions for the overall AEs, including other
species covered by those AEs. Further, the uncertainty analysis will make an effort to place
the risk estimates in the ERA within the overall context of what is known and not known

about the local populations and communities of wildlife in the UHR Floodplain.
Lastly, the Final BERA Report will discuss the ERA results in the context of the six risk
management principles set forth in USEPA’s Final Guidance on Ecological Risk Assessment

and Risk Management Principles (USEPA 1999).

The Final BERA Report will be included in the RI Report, as discussed in Section 2.3.7.
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Following completion and USEPA approval of the RI Report (including the risk assessments),
the Feasibility Study (FS) for the UHR Floodplain will be initiated. The FS will be performed

in accordance with this Work Plan and with the following:

Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA (USEPA 1988);

Applicable provisions of the National Oil and Hazardous Substance Pollution
Contingency Plan (NCP) regulations contained in 40 CFR Part 300;

Guide for Conducting Treatability Studies Under CERCLA, Final (USEPA 1992e);
Treatability Studies under CERCLA: an Overview (USEPA 1989b); and

The Role of Cost in the Superfund Remedy Selection Process (USEPA 1996b).

The FS will include the following tasks:

1.

gk N

o

Developing remedial action objectives (RAOs) and preliminary remediation goals
(PRGs);

Identifying applicable or relevant and appropriate requirements (ARARs);
Developing General Response Actions (GRAs);

Identifying and screening remedial technologies applicable to each GRA;
Determining the need for treatability studies and implementing treatability studies, if
appropriate;

Developing remedial action alternatives to address the RAOs;

7. Evaluating the remedial action alternatives under the criteria in the NCP; and

8. Identification and collection of data necessary to develop remedial alternatives

(beyond that collected for the purposes of completing the remedial investigation or
risk assessments) will include data needs for PCB delineation, technology evaluations,
and evaluations of RAOs/PRGs.

The FS will be completed in several phases and documented in the following deliverables:

RAO/PRG Proposal — this report will document Tasks 1 and 2;
FS Screening Report — this report will document Tasks 3, 4, and 6, along with the

assessment of need for additional studies in Task 5;
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e Treatability Study Work Plan and Treatability Study Evaluation Report, if treatability
study(ies) are proposed — these deliverables would document Task 5; and

e FS Report — this report will document Tasks 1 through 7.

These tasks and deliverables will focus primarily on PCB-containing Floodplain soils. In
general, references to Floodplain soils in this section also include sediments in standing water
areas in the Floodplain. However, in some respects, the PRGs, ARARs, and/or remedial
technologies may be different for sediments in standing water in the Floodplain than for the
soil in other portions of the Floodplain. In addition, the PRGs, ARARs, and/or remedial
technologies may be different for the near-shore sediment areas. Any such differences will

be noted in the appropriate deliverable(s).

For the FS, consideration will be given to the types and number of exposure areas (EAs)
identified; for constructability and feasibility purposes, EAs may be grouped as appropriate
(e.g., multiple residential property EAs may be grouped together) for the purposes of

developing and evaluating remedial alternatives and selecting a remedial action.

The FS tasks and deliverables listed above are described in more detail in the following

sections.

5.1 Proposal of Remedial Action Objectives and Preliminary Remediation
Goals

The RAOs will be used as the basis for determining the anticipated effectiveness of each

remedial technology and remedial action alternative. Using information developed during

the human health and ecological risk assessments, PRGs will also be developed to address the

RAOs. In addition, the ARARs and to-be-considered (TBC) information to be used in the

evaluation of remedial action alternatives will be identified and will be considered in the

development of PRGs.

GE will submit for USEPA approval a proposal containing specific RAOs and PRGs for PCBs
in Floodplain soil (RAO/PRG Proposal). This proposal will distinguish among RAO or PRGs
for general Floodplain soil, those for standing water areas in the Floodplain, and those for

near-shore sediment areas. The RAOs will consist of narrative statements of the objectives
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and desired outcomes of the remediation of the UHR Floodplain. The PRGs will consist of
numerical concentration-based goals for PCBs in Floodplain soil (and sediments if
appropriate) in various types of EAs and will serve as points of departure in evaluating
potential remedial alternatives. These PRGs are not necessarily cleanup levels: cleanup levels
will be specified in the remedy decision document. PRGs will be developed for the relevant
human exposure scenarios evaluated in the BHHRA and for protection of local populations
or communities of the ecological receptors evaluated in the BERA. These risk-based PRGs
will be formulated to apply to the human health and ecological EAs on the same basis (i.e.,
using the same averaging approach) as that used to develop the final EPCs for those EAs in
the BHHRA and the BERA (see Section 3 and 4).

In addition, the RAO/PRG Proposal will identify the federal and state ARARs and TBCs to be
used in evaluating the remedial alternatives for the UHR Floodplain. Proposed ARARs and

TBCs will be categorized as follows:

e Chemical-specific ARARs: These ARARs define acceptable exposure levels and
would include any promulgated federal or state standards that would apply to
Floodplain soils (or standing water sediments in the Floodplain).

o Location-specific ARARs: These ARARs are promulgated federal or state
requirements governing the conduct of activities based on an activity’s location
within the environment, such as in Floodplains and wetlands.

o Action-specific ARARs: These ARARs are usually technology- or activity-based
promulgated requirements or limitations on actions taken as part of site cleanup.

e TBC Information: TBCs are non-promulgated criteria and guidance that are not legal
requirements. However, in developing RAOs and evaluating remedial alternatives,
consideration will be given to such criteria or guidelines that, based on professional
judgment, are appropriate to consider in the evaluation. However, any such criteria
or guidelines that specify numerical cleanup values will not replace or supersede the
site-specific risk-based PRGs.

In the event that GE believes that any identified ARARs should be waived on the grounds
identified in the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (§ 121(d)(4)) and the NCP (40 CFR § 300.430(f)(1)(ii)(C)), the basis for a proposed

waiver will be provided.
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5.2 Feasibility Study Screening Report
Following USEPA approval of the RAO/PRG Proposal, GE will perform the initial

technology screening steps of the FS and will develop remedial alternatives to be evaluated
in detail in the FS. These steps will be documented in a Feasibility Study Screening Report
(FS Screening Report). In addition, the need for treatability studies or other additional data

will be determined and documented in the FS Screening Report.

5.2.1 Development of General Response Actions

General Response Actions (GRAs) will be developed for attaining the RAOs described in the
RAO/PRG Proposal. The GRAs will take into account requirements for protectiveness as
identified in the RAOs and the physical and chemical characteristics of the Study Area.
Typical GRAs to address soils include no action, monitoring, institutional controls,
containment, treatment, and removal. GRAs may address both on-site actions (actions to
address PCBs in situ) and off-site actions (e.g., off-site treatment/disposal alternatives). These

GRAs may be applied alone or in combination to achieve the RAOs.

5.2.2 Identification and Screening of Remedial Technologies

Remedial technologies that are potentially applicable to each GRA for addressing PCB-
containing Floodplain soils (or, where applicable, standing water sediments) will be
identified. The identification of remedial technologies will involve a review of available
vendor information and relevant USEPA guidance documents such as Superfund Innovative
Technology Evaluation (SITE) Program: Technology Profiles - Eleventh Edition (USEPA
2003b).

Potential technologies will initially be screened based on technical implementability to
eliminate technologies that could not be effectively implemented or are clearly unworkable
at the site. The technologies remaining after the initial screening will be further evaluated,
and, where appropriate, a representative process option will be selected for each retained

technology using the criteria of effectiveness, implementability, and cost, as follows:

o Effectiveness: This screening criterion refers to the ability of the remedial technology
to reduce the toxicity, mobility, and/or volume of PCBs, and the ability to provide

protection of human health and the environment.
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e Implementability: Technical implementability will be considered again in this
screening step, and will focus on the ability to construct and reliably operate the
technology/process option. In addition, this second screening step will consider
administrative feasibility (e.g., the ability to obtain the necessary approvals, the
availability and capacity of the necessary services, and the availability of any
necessary specific equipment or technical specialists).

o Cost: At the screening stage, the relative costs of applying potential technologies will

be considered.

Based on the results of the preliminary screening, remedial technologies and/or process
options will be eliminated, retained, or identified as needing further information to fully
evaluate (e.g., a treatability study is warranted). Remedial technologies (and their
representative process options) that are ultimately retained will subsequently be used to
formulate remedial action alternatives for detailed analysis. The results of this screening
effort, including the basis for excluding or retaining each remedial technology and process

option, will be documented in the FS Screening Report.

5.2.3 Development of Remedial Action Alternatives

The potential remedial technologies/process options that are retained following the screening
process will be combined as appropriate to form remedial action alternatives for a more
detailed evaluation in the FS. It is anticipated that two categories of remedial alternatives
will be developed: (1) alternatives for remediation of Floodplain soils (including standing
water sediments in the Floodplain) and, near-shore sediment areas; and (2) alternatives for
managing materials that are removed from the Floodplain. It is further anticipated that the
remedial alternatives in the first category (remediation alternatives) will include the

following range of alternatives to the extent possible:

e A no-action alternative;

o Alternatives that remove PCB-containing materials to various extents (e.g., based on
achieving different sets of PRGs); and

o Alternatives that prevent, minimize, or reduce potential exposure to PCBs through

the use of in-place treatment or containment options and/or institutional controls.

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain 80



Feasibility Study

The remedial alternatives in the second category will involve different methods of managing
any removed materials and may include on-site consolidation/disposal, off-site disposal, and

treatment of such materials. These are referred to as treatment/disposal alternatives.

For both categories, the range of remedial alternatives will represent a reasonable number of
alternatives to carry through the detailed evaluation described below. The remedial
alternatives developed for such detailed evaluation will be identified and described in the FS

Screening Report.

That report will also describe the methodologies to be used for the detailed evaluation under
the criteria discussed in Section 5.4.1. These will include the methodology for estimating the
extent of Floodplain soil targeted for remediation (e.g., surface area, volume) under each
remedial alternative. This methodology will involve application of an appropriate averaging
technique to determine the areal extent and volume of soils that would need to be addressed
in specific EAs to achieve particular post-remediation average PCB concentrations (e.g.,

based on a given set of PRGs).

5.24 Determining Need for Additional Studies

As potential remedial technologies are screened, additional information necessary to
adequately evaluate certain remedial technologies may be identified. That, in turn, might
indicate the need for treatability studies to evaluate the performance of specific remedial
technologies. This evaluation may also indicate that additional data on the matrix (soils or
sediments) to be remediated are needed to properly evaluate the feasibility of some
technologies. Treatability studies may involve: (1) bench-scale testing to gather information
to assess the feasibility of a technology; and/or (2) pilot-scale testing to provide quantitative
performance, cost, and design information for remediation.

It is expected that additional data collection efforts will be identified in the FS Screening
Report, such as additional sampling to better define the horizontal or vertical extent or
characteristics of certain Floodplain soils subject to remediation. In such a case, the FS

Screening Report will include a proposal for obtaining such data.
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5.3 Treatability Studies Work Plan and Evaluation Report (if needed)

If it is determined in the FS Screening Report that a treatability study is needed, a
Treatability Study Work Plan will subsequently be developed and submitted to USEPA for
review and approval. The Treatability Study Work Plan will describe each technology to be
tested, the type of testing (e.g., bench- or pilot-scale), test objectives, test equipment or
systems, experimental procedures, treatability conditions to be tested, measurements of
performance, field sampling procedures, analytical methods, data management and analysis,
health and safety procedures, and residual waste management. The data quality objectives

(DQOs) for the treatability study will also be documented.

After completion of the Treatability Study (if performed), a Treatability Study Evaluation
Report will be prepared and submitted to USEPA that describes the performance of each
technology tested. The report will include an evaluation of the remedial technology’s
effectiveness, implementability, estimated cost, and final results. The report will also
evaluate full-scale application of the technology, including a sensitivity analysis identifying
the key parameters affecting full-scale operation. The results of any treatability studies
performed will be used in the detailed evaluation and comparative analysis of remedial

alternatives, as discussed in Section 5.4.

5.4 Detailed Evaluation and Feasibility Study Report
Following USEPA approval of the FS Screening Report and completion of any additional

studies (treatability studies or other data collection), the remedial alternatives identified in
the FS Screening Report as approved by USEPA, with any modifications resulting from any
additional studies, will be evaluated in detail and the results of FS activities documented in

an FS Report.

5.4.1 Detailed Analysis of Remedial Action Alternatives

Each of the remedial alternatives will undergo a detailed analysis. Each of the alternatives

will be evaluated in the FS relative to seven of the nine NCP criteria as follows:

e Opverall protection of human health and the environment;
e Compliance with ARARs (or the basis for an ARAR waiver under CERCLA and the
NCP);
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e Long-term effectiveness and permanence;

e Reduction of toxicity, mobility, or volume of PCBs;
e Short-term effectiveness;

e Implementability; and

e C(Cost.

The other two NCP criteria are acceptance by the regulatory support agency and acceptance
by the community. These are typically evaluated following public comment on the FS and
USEPA'’s Proposed Remedial Action Plan.

A discussion of each of the seven evaluation criteria is presented below. A summary of the
information generated by the evaluation of each remedial alternative using the seven criteria

will be presented in the FS Report.

54.1.1 Overall Protection of Human Health and the Environment

This criterion evaluates the overall extent to which the remedial alternative provides
protection of human health and the environment. This evaluation considers the assessment
of other evaluation criteria, including long-term effectiveness and permanence, short-term
effectiveness, and compliance with ARARs. This evaluation criterion would include an
assessment of the estimated net risk reduction provided by each alternative, considering both
short-term and residual risk. In applying this criterion, the extent to which each alternative
would achieve the PRGs as approved by USEPA will be considered, but achievement of any
particular PRGs will not be a prerequisite for demonstrating protection of human health and
the environment. In addition, as explained in the NCP and in USEPA guidance (USEPA
1997c, 1999, 2005c), this criterion requires a balancing of the short-term and long-term

adverse ecological impacts of the alternatives with the residual risks.

54.1.2 Compliance with Applicable or Relevant and Appropriate
Requirements
This criterion evaluates the compliance of the remedial alternatives with the chemical-

specific, location-specific, and action-specific ARARs identified for the project, as approved

by USEPA. This evaluation criterion also addresses if and how the remedial alternative
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would address TBC information (e.g., advisories and guidance). A description of the

categories of ARARs and TBCs was provided in Section 5.1. This evaluation will also

consider, as appropriate, whether the conditions for waiver of an ARAR or ARARs under
CERCLA and the NCP are satisfied.

54.1.3 Long-term Effectiveness and Permanence

The evaluation of each remedial alternative relative to its long-term effectiveness and

permanence will consider the risks that may remain following implementation of the

alternative (i.e., residual risks). The following factors will be assessed to evaluate the long-

term effectiveness and permanence of the alternatives:

The ability of the remedial alternative to meet the established RAOs and PRGs and
the length of time to do so;

Long-term impacts to the community resulting from implementation of the
alternative, and the effectiveness and reliability of protective measures;

Potential long-term environmental impacts from PCBs remaining at the completion
of the remedial alternative, including an estimate of residual risks using EPC estimates
developed in a manner consistent with the risk assessments;

Potential long-term ecological impacts as a result of loss of habitat (e.g., significant
tree clearing that may be required for some remedial alternatives), considering the
Habitat Delineation Report (ARCADIS and QEA 2008) and the Phase 1 and Phase 2
Habitat Assessment reports (BBL and Exponent 2005; Anchor QEA 2009) and
associated database developed to support the UHR dredging design, as well as the
Human Use and Vegetation Mapping Summary Report developed for the UHR
Floodplain (ARCADIS 2009);

Other potential long-term environmental impacts resulting from implementation of
the alternative;

Potential impacts to cultural resources resulting from implementation of the
alternative, using information presented in the Stage IB Cultural Resources Survey
Report (described in Section 2.3.6.3); and

The adequacy and reliability of controls that will be used to manage PCB-containing

materials remaining after the completion of the remedial alternative.

Remedial Investigation/Feasibility Study Work Plan September 2014
Upper Hudson River Floodplain 84



Feasibility Study

5.4.1.4 Reduction of Toxicity, Mobility, or Volume

This criterion evaluates the degree to which each remedial alternative will permanently and
significantly reduce the toxicity, mobility, or volume of the PCBs present in the Floodplain.

The evaluation will be based on the following:

o The ability of the alternative to reduce the toxicity, mobility, or volume of the PCBs;
e The nature and quantity of PCB-materials that will remain following remediation;
and

o The relative amount of PCBs that will be destroyed, treated, or recycled.

54.1.5 Short-term Effectiveness

The short-term effectiveness of each remedial alternative will be evaluated relative to its
effect on human health and the environment during implementation. The evaluation of
each remedial alternative with respect to its short-term effectiveness will consider the

following:

e Short-term impacts to the community during implementation of the alternative, and
the effectiveness and reliability of protective measures;

e DPotential impacts to workers during implementation of the remedial alternative, and
the effectiveness and reliability of protective measures; and

e Potential impacts of the remedial alternative on the environment, including potential
loss of habitat, and the effectiveness and reliability of protective measures
(considering the above-referenced Habitat Delineation Report and the Phase 1 and
Phase 2 Habitat Assessment reports and associated database developed to support the
UHR dredging design, as well as the Human Use and Vegetation Mapping Summary
Report developed for the UHR Floodplain).

54.1.6 Implementability

This criterion addresses the technical and administrative feasibility of implementing the
remedial alternative, including the availability of the various services and materials required

for implementation. The evaluation of implementability will be based on the following:

o Technical Feasibility: This refers to the relative ease of implementing the remedial

alternative based on site-specific constraints. In addition, the ease of construction,
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operational reliability, and the ability to monitor the effectiveness of the remedial
alternative are considered.

e Administrative Feasibility: This refers to the feasibility/time required for acquiring
the necessary administrative approvals to implement the remedial alternative (e.g.,
access agreements). Consideration will also be given to the presence of threatened,
endangered, or other rare species, as well as identified cultural or archaeological
resources. The FS Report will describe how any areas containing such species or
resources will be treated appropriately, avoided, or evaluated further in the context of

design and implementation of any potential remedial actions.?*

5.4.1.7 Cost

This criterion evaluates the estimated total cost to implement the remedial alternative. The
total cost of each alternative represents the sum of the direct capital costs (materials,
equipment, and labor), indirect capital costs (engineering, oversight, and contingency
allowances), and operation and maintenance (O&M) costs. O&M may include operating
labor, energy, and sampling and analysis. These costs will be estimated with an anticipated
accuracy between -30% and +50%. Present-worth costs will be calculated for alternatives

expected to last more than two years.

5.4.2 Comparative Analysis of Alternatives

Following the detailed evaluation of remedial alternatives, a comparative analysis will be
performed. In this evaluation, all alternatives in each category (i.e., the remediation
alternatives and the treatment/disposal alternatives) will be compared to one another based
on each criterion. The purpose of the comparative analysis will be to identify the relative
advantages/disadvantages of each remedial alternative, to highlight the differences among
the alternatives, and to assess the alternatives when evaluated relative to each other in the
context of the seven criteria described in Section 5.4.1. The results of the comparative

analysis will be presented in the FS Report.

24 Tt is anticipated that, to the extent that any cultural or archaeological resources that would be impacted are
determined to meet the criteria for eligibility for the National Register of Historic Places, such resources would
be avoided to the extent practicable.
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5.4.3 Contents of Feasibility Study Report

As stated previously, for the purposes of the FS, consideration will be given to the types and
number of EAs identified; for constructability and feasibility purposes, EAs may be grouped
as appropriate (e.g., all residential property EAs may be grouped together) for the purposes of
developing, evaluating, and recommending remedial alternatives. Different remedial
alternatives may be appropriate for different areas of the UHR Floodplain, including the
near-shore sediment areas. The FS Report will summarize the results of the prior screening
of remedial technologies, present the results of any treatability studies or other studies
conducted as part of the FS, describe the remedial action alternatives evaluated, present a
detailed analysis of each remedial alternative under the criteria discussed in Section 5.4.1,
and present a comparative analysis of alternatives as described in Section 5.4.2. The FS

Report will be submitted to USEPA for review and approval.
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This section provides the schedule for submission of deliverables to be prepared in support of

the RI, human health and ecological risk assessments, and FS activities for the UHR

Floodplain RI/FS, along with a schedule for implementing related work elements (e.g., field

sampling efforts).

The schedule for these activities is presented in Table 6-1. Because the schedule for several

tasks is contingent upon activities that are not within GE’s control (e.g., seasonal constraints,

access, USEPA review/approvals, the extent of data gaps, etc.), the schedule is provided

relative to key milestones and other conditions.

Table 6-1
Remedial Investigation and Feasibility Study Schedule

Activity

Timeframe/Comments’

1. Submit FCR

Within 90 days following the effective date of the
Agreement

2. Submit Stage IA Cultural Resources
Assessment Work Plan

Within 90 days following the effective date of the
Agreement

3. Submit SLA Report

Within 60 days following USEPA approval of the FCR

4. Submit SLERA Report

Within 90 days following USEPA approval of the FCR

5. Submit Rl FSP/QAPP

Within 60 days following USEPA approval of the FCR

6. Submit RI HASP

Within 60 days following USEPA approval of the FCR

7. Complete field activities specified in Rl
FSP/QAPP and perform laboratory data
validation

In accordance with the schedule provided in the RI
FSP/QAPP, as approved by USEPA, subject to
access/weather/seasonal constraints

8. Submit Additional RI Data Collection
Proposal, if necessary2

Within 60 days following receipt of validated data
from field activities specified in RI FSP/QAPP, if
additional data are deemed necessary
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Activity Timeframe/Comments1
9. Submit Rl FSP/QAPP/HASP Addenda, if Within 45 days following USEPA approval of the
necessary2 Additional RI Data Collection Proposal
Within 60 days following receipt of all validated data
10. Submit Rl DSR from investigations specified in RI FSP/QAPP and
' Addenda (if submitted), if Rl data collection is deemed
complete
11. Submit Revised FCR Within 60 days following USEPA approval of RI DSR
12. Submit Stage IA Cultural Resources Survey In accordance with the schedule provided in the Stage
Report, including proposal for Stage 1B IA Cultural Resources Assessment Work Plan, as
survey activities (if warranted) approved by USEPA
In accordance with the schedule provided in the Stage
13. Complete Stage IB Cultural Resources IA Cultural Resources Survey Report, as approved by
Survey work USEPA, subject to access/weather/seasonal
constraints
. In accordance with the schedule provided in the Stage
14. Submit Stage IB Cultural Resources Survey
IA Cultural Resources Survey Report, as approved by
Report
USEPA
15. Submit PAR (including Probabilistic Work Within 60 days following USEPA approval of SLA
Plan if proposed) Report or Revised FCR, whichever occurs later
16. Additional Evaluation of Near-Shore L .
. Within 60 days following USEPA approval of the PAR
Sediment Areas
17. Submit Phase 1 BHHRA Report Within 90 days following USEPA approval of the PAR
18. Submit Data Collection Plan (with Within 60 days following USEPA approval of Phase 1
FSP/QAPP) for Phase 2 BHHRA? BHHRA
. In accordance with the schedule provided in the Data
19. Complete data collection for Phase 2

BHHRA and perform laboratory data
validation®

Collection Plan for Phase 2 BHHRA, as approved by
USEPA, subject to access/weather/seasonal
constraints
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Activity

Timeframe/Comments’

20.

Submit DSR for Phase 2 BHHRA Data
Collection

Within 45 days following receipt of all validated data
from investigations specified in the Data Collection
Plan(s) for Phase 2 BHHRA, as approved by USEPA, if
Phase 2 BHHRA data collection is deemed complete

21.

Submit BERA Work Plan

Within 120 days following USEPA approval of SLERA

22.

Submit Phase 1 BERA Data Collection Plan
(with ESP/QAPP)?

Within 60 days following USEPA approval of BERA
Work Plan

23.

Complete data collection for Phase 1 BERA
and perform laboratory data validation?

In accordance with the schedule provided in the Data
Collection Plan for BERA, as approved by USEPA,
subject to access/weather/seasonal constraints

24.

Submit DSR for Phase 1 BERA Data
Collection

Within 60 days following receipt of all validated data
from investigations specified in the Data Collection
Plan(s) for BERA, as approved by USEPA, if BERA data
collection is deemed complete

25.

Submit Phase 1 BERA Report

Within 120 days following USEPA approval of the final
DSR for BERA Data Collection or the Revised FCR,
whichever occurs later

26.

Submit Supplemental BERA Data Collection
Plan (with FSP/QAPP and work plan for field
studies if proposed)?

Within 60 days following USEPA approval of Phase 1
BERA report

27.

Complete supplemental data collection for
BERA and perform laboratory data
validation as necessary2

In accordance with the schedule provided in the
Supplemental Data Collection Plan for BERA, as
approved by USEPA, subject to
access/weather/seasonal constraints

28.

Submit DSR for Supplemental BERA Data
Collection

In accordance with the schedule provided in the
Supplemental Data Collection Plan for BERA, as

approved by USEPA, if supplemental BERA data

collection is deemed complete

29.

Submit Final FCR

Within 60 days following USEPA approval of final DSR
for Phase 2 BHHRA Data Collection or final DSR for
Supplemental BERA Data Collection, whichever occurs
later
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Activity

Timeframe/Comments’

30. Submit BHHRA Report

Within 90 days following USEPA approval of Final FCR

31. Submit BERA Report

Within 120 days following USEPA approval of Final
FCR

32. Submit RI Report

Within 30 days following USEPA approval of the Stage
1B Cultural Resources Survey Report, the BHHRA
Report, or the BERA Report, whichever occurs latest

33. Submit RAO/PRG Proposal

Within 60 days following USEPA approval of Rl Report

34. Submit FS Screening Report

Within 120 days following USEPA approval of the
RAO/PRG Proposal

35. Submit Treatability Study Work Plan (if
treatability studies are recommended)

In accordance with the schedule presented in the FS
Screening Report, as approved by USEPA

36. Complete treatability studies (if studies are
proposed), including preparation and
submittal of Treatability Study Evaluation
Report to USEPA

In accordance with the schedule presented in the
Treatability Study Work Plan, as approved by USEPA

37. Submit FS Report

Within 180 days following USEPA approval of the
Treatability Study Report or the FS Screening Report,
whichever occurs later

Notes:

1. Timeframes presented above are in calendar days and are estimated based upon anticipated level of effort at
the time of preparation of this Work Plan. Alternate timeframes may be proposed by GE for review by USEPA.

2. These steps may be repeated more than once in the event that it is determined that additional data are

necessary to complete the steps.
BERA — Baseline Ecological Risk Assessment
BHHRA — Baseline Human Health Risk Assessment
DSR — Data Summary Report
FS — Feasibility Study
FSP — Field Sampling Plan
FCR — Floodplain Characterization Report
QAPP — Quiality Assurance Project Plan
HASP — Health and Safety Plan

PAR — Pathways Analysis Report

PRG — Preliminary Remedial Goal

RAO — Remedial Action Objective

Rl — Remedial Investigation

SLA — Screening Level Assessment

SLERA — Screening Level Ecological Risk Assessment

USEPA — U.S. Environmental Protection Agency
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Table 3-1

Selection of Exposure Pathways - Upper Hudson River Floodplain

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Medium Point Population Age Route Analysis” of Exposure Pathway
Young child: 1- 6 yrs Incidental Ingestion| Quant |Residential 1 scenario assumes that current homes are located in or near the floodplain and any
Surface . . . S potential future construction also would occur near the floodplain. Both children and adults are
F - Surface Soil | Floodplain Resident 1 |Older child: 7 - 18 yrs ; X P L B ; N
Current/Future Soil P Adult: > 18 rsy Dermal Contact Quant potential receptors. Exposures to floodplain soil might occur via incidental ingestion of soil,
' 4 Inhalation of Dust | Qual |dermal contact with soil and inhalation of both outdoor and indoor dust.
Young child: 1 - 6 yrs Incidental Ingestion| Quant |Residential 2 scenario assumes that current homes are far removed from the floodplain and any
Current/Future Surface Surface Soil | Floodplain Resident 2 Oldergchild' 7 - 18 };rs Dermal Contact Quant future construction would also occur well away from the floodplain. Both children and adults are
Soil Adult: > 18 vrs potential receptors. Exposures to floodplain soil might occur via incidental ingestion of soil,
' 4 Inhalation of Dust | Qual |dermal contact with soil and inhalation of outdoor dust.
Youna child: 1 - 6 vrs Incidental Ingestion| Quant Seasonal residential scenario assumes camps or seasonal residences are located in or near the
Current/Future Surface Surface Soil | Floodplain Seasonal Oldergchild' 7 .18 yrs Dermal Contact Quant floodplain. Both children and adults are potential receptors. Exposures to floodplain soil might
Soil P Resident Adult: S 18 rsy occur via incidental ingestion of soil, dermal contact with soil and inhalation of both indoor and
: y Inhalation of Dust Qual outdoor dust. It is assumed that these exposures are limited to June, July, and August.
Young child: 1 - 6 yrs Incidental Ingestion| Quant |Recreational 1 scenario assumes that adults and children have contact with soil in areas in or
Current/Future Surfgce Surface Soil [ Floodplain [Recreational 1|Older child: 7 - 18 yrs| Dermal Contact Quant near ltheAroodeam t.ha.t are estaphsheq recreat{onal areas (e.g., pa}rks, playgr(‘)unds)i Exposures
Soil Adult: > 18 yrs to soil might occur via incidental ingestion of soil, dermal contact with soil and inhalation of
Inhalation of Dust | Qual [outdoor dust.
Incidental Ingestion| Quant Recreational 2 scenario assumes that adults and children might contact soil in areas in or near
Surface Young child: 1 - 6 yrs the floodplain on public land where access is possible, but there is no established recreational
Current/Future Soil Surface Soil [ Floodplain [Recreational 2|Older child: 7 - 18 yrs| Dermal Contact Quant |area. This scenario is also intended to be inclusive of potential trespassing activities on private
Adult: > 18 yrs : land. Potential exposures to soil might occur via incidental ingestion of soil, dermal contact with
Inhalation of Dust |  Qual sl and inhalation of outdoor dust.
Incidental Ingestion| Quant |Recreational 3 scenario assumes that adults and older children might have limited contact with
Current/Future Surfgce Surface Soil | Floodplain |Recreational 3|Older child: 7 - 18 yrs| Dermal Contact Quant soil in areas of private or public land that are in or near the flloodplalr),la}re steep or heavily .
Soil Adult: > 18 yrs overgrown and would likely never be established for recreational activities. Exposures to soil
’ Y Inhalation of Dust | Qual |Might occur via incidental ingestion of soil, dermal contact with soil and inhalation of outdoor dust.
Incidental Ingestion| Quant School scenario assumes that adults and children might contact soil in areas in or near the
Surface Child: TBD floodplain during the school day and during sporting events. The child age group to be considered
Current/Future Soil Surface Soil | Floodplain School Adult: > 18 vrs Dermal Contact Quant [for each school will be determined on a site-specific basis. This scenario also considers potential
) y : exposures to school maintenance workers who may be involved in work activities in the
Inhalation of Dust |  Qual [fipodplain. Exposures may occur via ingestion of soil, dermal contact, and inhalation.
i Incidental Ingestion| Quant
Surface ?g&?}?ﬁ;‘?l 9 Commercial/lndustrial 1 scenario assumes that an outdoor adult worker might have daily contact
Current/Future Soil Surface Soil [ Floodplain (Outdoor Adult Dermal Contact Quant [with soil in unpaved areas at their work site. Exposures to soil might occur via incidental ingestion
Worker) hal ] | of soil, dermal contact with soil and inhalation of outdoor dust.
Inhalation of Dust Qual
Commercial/ Incidental Ingestion| Quant |Commercial/industrial 2 scenario assumes that an adult worker might have intermittent contact
Surface ) ! Industrial 2 with soil in unpaved areas during groundskeeping activities on parcels with limited unpaved
: rf il [ FI lain Adul . AT ; . X . .
Current/Future Soil Surface So oodpla (Grounds- dult Dermal Contact Quant areas. Exposures might occur via incidental ingestion of soil, dermal contact with soil and
keeper) Inhalation of Dust | Qual |inhalation of outdoor dust.
Surface Surface and Incidental Ingestion| Quant |utility worker scenario assumes that an adult worker might have contact with soil in utility
and . - corridor areas located in or near the floodplain . For this scenario, surface and subsurface soils
rf Fl lain ility Worker Adul . R X
Current/Future Subsurface Sub;l:)ilace oodpla Utility Worke dult Dermal Contact Quant are evaluated. Potential exposures might occur via incidental ingestion of soil, dermal contact
Soil Inhalation of Dust Qual with soil and inhalation of outdoor dust.
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Table 3-1

Selection of Exposure Pathways - Upper Hudson River Floodplain

Scenario Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Medium Point Population Age Route Analysis” of Exposure Pathway
Surface Surface and Incidental Ingestion| Quant |Construction worker scenario assumes that an adult worker might have contact with surface and
Current/Future and Subsurface Floodplain Construction Adult Dermal Contact Lant subsurface soil in areas located in or near the floodplain where construction might be allowed.
Subsurface Soil P Worker Q Potential exposures might occur via incidental ingestion of soil, dermal contact with soil and
Soil Inhalation of Dust | Quant |inhalation of outdoor dust.
. Incidental Ingestion| Quant X . . X X .
Surface Young child: 1 - 6 yrs Agricultural scenario assumes that a farm family home is located in or near the floodplain. Both
Current/Future Soil Surface Soil | Floodplain Agriculture |Older child: 7 - 18 yrs| Dermal Contact Quant [children and adults are potential receptors. Exposures to floodplain soil might occur via incidental
Adult: > 18 yrs : ingestion of soil, dermal contact with soil and inhalation of both outdoor and indoor dust.
Inhalation of Dust Qual
Young child: 1 - 6 yrs . Agricultural scenario assumes that adults and children living on an agricultural property may
Surface | Home grown . . - Consumption of " . . L . -
Current/Future . Floodplain Agriculture |Older child: 7 - 18 yrs Quant [consume crops or livestock-derived products grown in soil in or near the floodplain. Specific
Soil crops . Home-grown Food : : S
Adult: > 18 yrs crops grown on each parcel will be considered individually.
Incidental Ingestion uant . . . . . :
Surface Agricultural 9 Q Agricultural worker scenario assumes that adult farm workers might have direct contact with soil
Current/Future Soil Soil Floodplain g\lNorker Adult Dermal Contact | Quant |in areas located in or near the floodplain during farming activities. Potential exposures might
Inhalation of Dust | Quant occur via incidental ingestion of soil, dermal contact with soil and inhalation of outdoor dust.
Surface | Home grown . . . Young Ch”d: 1-6yrs Consumption of Residential garden scenario assumes that adults and children might consume crops grown in
Current/Future . Floodplain Residential |Older child: 7 - 18 yrs Quant L :
Soil crops . Home-grown Food backyard garden soil in or near the floodplain.
Adult: > 18 yrs
Notes:

Quant = quantitative assessment
Qual = qualitative assessment
TBD = to be determined on a site-specific basis
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Table 3-2
Presentation Table for Parcel Specific Risk Estimates

Parcel Identification Screening Evaluation Phase 1 BHHRA Phase 2 BHHRA
Exceeds Default Risk or HI Refined Refined
Max. PCB Residential Phase1 |Phase 1 Non-|exceeds bench!| Min. PCB Max. PCB Mean PCB 95th UCL Basis for Estimated Estimated Non-
Mainland or level used | Screening Conc. of | Number of EAs Current Use Future Use Phase | Use(s) Phase 1EPC| Lifetime cancer mark for Scenario conc. Conc. Conc. PCB Conc. | Phase 2EPC | Phase2 | Lifetime Cancer | cancer Hazard Future Future
Unique Identifier Tax Parcel ID Reach Island (mg/kg) 0.24 mg/kg? Eval | Category Category Eval i Basis for Uses Evaluated | (mg/kg) Cancer Risk [Hazard Index Phase 1? Figure No. Evaluated” (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) EPC Risk Index Construction Utility | Future Garden
FPP-PRO-XXXX 105.-X-X 8 Mainland 0.55 Yes 1 Agricultural Agricultural Agriculture Current and future use 0.39 1E-06 0.6 Yes 1 Agriculture
FPP-PRO-XXXX 144.-X-X 6 Mainland 0.04 No 2 NE NE NE NE NE NE NE NE 2 NE NE NE NE NE NE NE NE NE NE NE NE
FPP-PRO-XXXX 171.%-X 8 Mainland 26 Yes 1 Commercial | Commercial |—commercial | Currentand futureuse| 2.3 307 0.1 No 3 NE NE NE NE NE NE NE NE NE NE NE NE
Construction Potential future use 0.3 1E-08 0.6
FPP-PRO-XXXX 171.%-X 8 Island 9.79 Yes 1 Residential Residential Residential | Currentand futureuse | 5.6 3£-:06 0.7 Yes 4 Res 1
Construction Potential future use 0.6 1E-08 1
FPP-PRO-XXXX 171.-%X-X 8 Mainland 124 Yes 1 Recreational | Recreational Recreation City park 89 4E-05 4 Yes 5 Rec 1
Construction Potential future use 4 4E-08 5
R tional Residential has highest
FPP-PRO-XXXX 179.XX 8 Island 15 Yes 2 ecreational/ | ¢ dential Residential | o ocntia) as nighes 42 2E-05 2 Yes 6 Res 2
Residential potential for exposure
Construction Potential future use 0.4 1E-08 3
Utility Utility Commercial Two potential EAs. 16 2E-07 0.2 No 7 NE NE NE NE NE NE NE NE NE NE NE NE
FPP-PRO-XXXX 64.-X-X 8 Mainland 4.0 Yes 2 Construction | Recreational use is less 0.2 1E-08 0.8
Recreational | Recreational Recreation freq}]ent but has 1.6 7E-07 0.6 No 7 NE NE NE NE NE NE NE NE NE NE NE NE
Construction | potential for exposure 0.1 1E-08 0.9
State-owned land.
. Seasonal Seasonal . Permit restricts other
FPP-PRO-XXXX 65.-X-X 8 Mainland 0.65 Yes 1 . . . K Recreation 0.41 2E-07 0.03 No 8 NE NE NE NE NE NE NE NE NE NE NE NE
Residential Residential usage and
development.
: S | . . i i 2 - .
FPP-PRO-XXXX 79.X-X 8 Mainland 76 Yes 1 casona Residential Residential Private ownership 3.4 2E-06 02 Yes 9 Res 1
Residential Construction 0.9 1E-08 0.7
FPP-PRO-XXXX 79.-X-X 8 Mainland 0.01 No 1 NE NE NE NE NE NE NE NE 10 NE NE NE NE NE NE NE NE NE NE NE NE

Notes:

? Exposure assumptions for the Phase Residential, Recreational, Commercial, Agricultural Worker and Construction Worker scenarios are provided in Tables A, B, C, D and E, respectively.
i Exposure assumptions for the Phase 2 scenarios are provided in Tables A through X.

BHHRA = Baseline Human Health Risk Assessment

EPC = Exposure Point Concentration

mg/kg = milligrams per kilogram

NE = Not evaluated

PCB = polychlorinated biphenyl

Remedial Investigation/Feasibility Study Work Plan September 2014
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.
Candidate Candidate Retain for
Assessment Model Problem

Species Formulation®

Candidate Assessment
Endpoint Statement

Level of

Organization Rationale / Comments

Endpoint (AE)

TERRESTRIAL RECEPTORS
Terrestrial Community Receptors
Terrestrial Plants Local Protection of terrestrial plants All terrestrial | 1. Are PCB levels in soil from the 1. PCB concentrations in soil and Yes Benchmark comparisons are an adequate level
(S,G) Community | from adverse effects on survival plants UHR floodplain greater than or associated physical/chemical of analysis for terrestrial plants, which are less
and growth associated with equal to benchmarks for the measurements. sensitive to PCBs than wildlife. This
exposure to PCBs within UHR survival or growth of terrestrial assessment endpoint is likely to screen out in
floodplain soil. plants? the SLERA, except perhaps in isolated areas.
Provided that risk estimates for wildlife are
demonstrated to be protective of terrestrial
plants, additional evaluation of terrestrial plants
beyond the SLERA may not be necessary.
. Is there field evidence of adverse . Qualitative or quantitative No, but... This information will be collected as part of the
impacts to terrestrial plants in the observations of plant community habitat assessment work to assist with habitat
UHR floodplain compared with composition, biomass, or other identification. It would be helpful if this
reference areas? applicable attributes. information were collected as part of the RI to
help understand wildlife use of terrestrial
habitats in the floodplain.
. Is survival or growth of terrestrial . Survival or growth of laboratory- No Not needed given the low sensitivity of plants to
plants exposed to soil from the reared terrestrial plants in PCBs compared with wildlife. Because risks to
UHR floodplain significantly lower laboratory toxicity tests with site terrestrial plants are not expected to drive EPA
than in reference area soils? and reference area soil. Would risk-management decisions at the site, rigorous
require matching chemistry and evaluation using multiple lines of evidence is
toxicity samples. considered unnecessary for this assessment
endpoint.
Terrestrial Local Protection of terrestrial All terrestrial | 1. Are PCB levels in soil from the . PCB concentrations in soil and Yes Benchmark comparisons are an adequate level
Invertebrates Community invertebrates from adverse invertebrates UHR floodplain greater than or associated physical/chemical of analysis for terrestrial invertebrates, which
(S,G,R) effects on survival, growth, and equal to benchmarks for the measurements. are less sensitive to PCBs than wildlife. This
reproduction associated with survival, growth, or reproduction of assessment endpoint is likely to screen out in
exposure to PCBs within UHR terrestrial invertebrates? the SLERA, except perhaps in isolated areas.
floodplain sail. Provided that risk estimates for wildlife are
demonstrated to be protective of terrestrial
invertebrates, additional evaluation of terrestrial
invertebrates beyond the SLERA may not be
necessary.

2. Are PCB levels in terrestrial- . Measured or modeled PCB No, but... This measure is considered unnecessary for
invertebrate tissues (whole-body) concentrations in terrestrial- assessment of the terrestrial invertebrate AE,
from the UHR floodplain greater invertebrate tissues (whole body) but is needed as input for food web models with
than or equal to critical tissues and associated variables. invertivorous wildlife. Note that this risk
residues for survival, growth, or question/measure for the terrestrial invertebrate
reproduction of terrestrial AE can be dropped as this measure will be
invertebrates? considered under the Candidate Measures for

terrestrial invertivorous wildlife receptors.
. Is survival, growth, or reproduction . Survival, growth, and/or No Not needed given the low sensitivity of

of terrestrial invertebrates exposed reproduction of laboratory-reared terrestrial invertebrates to PCBs compared with

to soil from the UHR floodplain terrestrial invertebrates (e.g., wildlife. Because risks to terrestrial

significantly lower than in Eisenia foetida) in laboratory invertebrates are not expected to drive EPA

reference area soils? toxicity tests with site and risk-management decisions, rigorous evaluation
reference area soil or floodplain using multiple lines of evidence is considered
PCB mix. Would require matching unnecessary for this assessment endpoint.
chemistry and toxicity samples.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

andidate andldate Reta 0
A e e evel o andiaate A e e ode Proble
apo A Orga atlo apo ateme pecle andidate R Que 0 andidate Mea e . O ation® Rationale 0 e
Terrestrial Herptiles
Amphibians (S,G,R) Local Protection of terrestrial Wood Frog 1. Are PCB levels in soil from the 1. PCB concentrations in soil and Yes Soil-based benchmarks for amphibians are
Population amphibians from adverse effects (Adult), UHR floodplain greater than or associated physical/chemical lacking. Qualitative narrative assessment only is
on survival and growth, and Salamander. equal to benchmarks for the measurements. expected in SLERA. Discuss in SLERA
reproduction associated with Toad survival, growth, or reproduction of uncertainty section. Risks to amphibians in
exposure to PCBs within UHR amphibians? general should focus on surface water,
floodplain soil. sediment, and/or tissue-based exposure
pathways for aquatic egg and/or larval life
stages. Risk estimates for wildlife are expected
to be protective of terrestrial-phase amphibians;
this is, however, an uncertainty. Not needed for
BERA, but BERA should refer to SLERA
regarding rationale for not quantitatively
evaluating this AE in the BERA.

2. Are PCB levels in amphibian 2. Measured or modeled PCB No, but... This measure is considered unnecessary for
tissues (whole-body, egg, or other concentrations in amphibian assessment of the adult amphibian AE (given
tissues) from the UHR floodplain tissues (whole-body) and lack of receptor-specific tissue toxicity
greater than or equal to tissue associated variables. Existing thresholds), but is needed as input for food web
screening benchmarks for the adult frog and other amphibian models for wildlife that prey on amphibians.
survival, growth, or reproduction of tissue data for the site should be New data may need to be collected for the
amphibians? used if available and of acceptable BERA if existing site-specific amphibian tissue

quality, and if they reflect data are inadequate or modeled data are too

floodplain exposure. uncertain. Note that this risk question/measure
for the terrestrial amphibian AE can be dropped
as this measure will be considered under the
Candidate Measures for wildlife receptors that
prey on amphibians.

3. Is survival, growth, or reproduction | 3. Survival, growth, and/or No Risks to amphibians in general should focus on
of amphibians exposed to soil from reproduction of laboratory-reared surface water, sediment, and tissue-based
the UHR floodplain significantly amphibians in laboratory toxicity exposure pathways. However, not
lower than in reference area soils? tests with site and reference area recommending any site-specific bioassays at

soil or floodplain PCB mix. Would this time.
require matching chemistry and
toxicity samples.
Reptiles (S,G,R) Local Protection of reptiles from Garter Snake, | 1. Are PCB levels in soil from the 1. PCB concentrations in soil and Yes Soil-based benchmarks for reptiles are lacking.
Population adverse effects on survival, Box Turtle UHR floodplain greater than or associated physical/chemical Qualitative narrative assessment only is

growth, and reproduction
associated with exposure to
PCBs within UHR floodplain soil.

equal to benchmarks for the
survival, growth, or reproduction of
reptiles?

measurements.

expected in SLERA. Discuss in SLERA
uncertainty section. Risk estimates for wildlife
are expected to be protective of terrestrial
reptiles; this is, however, an uncertainty. Not
needed for BERA, but BERA should refer to
SLERA regarding rationale for not quantitatively
evaluating this AE in the BERA.
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Candidate
Assessment

Level of

Candidate Assessment

Candidate
Model

Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

Endpoint (AE) Organization Endpoint Statement Species
2. Are PCB levels in reptile tissues 2. Measured or modeled PCB No, but... This measure is considered unnecessary for
(whole-body) from the UHR concentrations in reptile tissues assessment of the terrestrial reptile AE (given
floodplain greater than or equal to (whole body) and associated lack of receptor-specific tissue toxicity
tissue screening benchmarks for variables. Existing turtle and other thresholds), but is needed as input for food web
the survival, growth, or reptile data for the site should be models for wildlife that prey on reptiles. New
reproduction of reptiles? used if available and of acceptable data may need to be collected for the BERA if
quality, and if they reflect existing site-specific reptile data are inadequate
floodplain exposure. and modeled data are too uncertain. Note that
this risk question/measure for the terrestrial
reptile AE can be dropped as this measure will
be considered under the Candidate Measures
for wildlife receptors that prey on terrestrial
reptiles.
. Is survival, growth, or reproduction | 3. Survival, growth, and/or No Not recommending any site-specific bioassays.
of reptiles exposed to soil from the reproduction of laboratory-reared
UHR floodplain significantly lower reptiles in laboratory toxicity tests
than in reference area soils? with site and reference area soil or
floodplain PCB mix. Would
require matching chemistry and
toxicity samples.
Terrestrial Avian Receptors
Herbivorous Birds Local Protection of herbivorous birds Sparrow, . Does the daily dose of PCBs . Measured or modeled PCB levels Yes This risk question and measure are needed to
(S,R) Population from adverse effects on survival Canada received by herbivorous birds from in soil, water, and food items and evaluate potential risks to herbivorous terrestrial
and reproduction associated with Goose ingestion of plants, soil, and water associated measurements. This birds. Number of model species included in
exposure to PCBs within UHR in the UHR floodplain equal or may require modeled estimates or BERA may be reduced based on SLERA
floodplain soil. exceed TRVs for survival or measured data on PCB levels in results.
reproduction of birds? TRV an array of plant tissues, including,
selection will consider differences for example, seeds, fruit, and
in taxonomic classification and foliage.
PCB sensitivity between the AE
model species and laboratory test
species.
. Do PCB concentrations in eggs of . Measured or modeled Yes This risk question and measure are a second

herbivorous birds in the UHR
floodplain equal or exceed TRVs
for survival or reproduction of
birds? TRV selection will consider
differences in taxonomic
classification and PCB sensitivity
between the AE model species
and laboratory test species.

concentrations of PCBs in eggs
and associated measurements.
Use existing egg data for
taxonomically and trophically
similar species, as available. Utility
of this measure depends on
availability of a suitable egg TRV
and quality and quantity of site-
specific egg data for herbivorous
birds.

line of evidence to evaluate potential risks to
herbivorous terrestrial birds.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.
Retain for
Problem

Formulation®

Rationale / Comments

insectivorous birds in the UHR
floodplain equal or exceed TRVs
for survival or reproduction of
birds? TRV selection will consider
differences in taxonomic
classification and PCB sensitivity
between the AE model species
and laboratory test species.

concentrations of PCBs in eggs
and associated measurements.
Use existing egg data for
taxonomically and trophically
similar species, as available. Utility
of this measure depends on
availability of a suitable egg TRV
and quality and quantity of site-
specific egg data for insectivorous
birds.

Omnivorous Birds Local Protection of omnivorous birds American 1. Does the daily dose of PCBs 1. Measured or modeled PCB levels Yes This risk question and measure are needed to
(S,R) Population from adverse effects on survival | Robin, Catbird received by omnivorous birds from in soil, water, and food items and evaluate potential risks to omnivorous terrestrial

and reproduction associated with ingestion of prey, soil, and water in associated measurements. This birds. Number of model species included in
exposure to PCBs within UHR the UHR floodplain equal or may require modeled estimates or BERA may be reduced based on SLERA
floodplain soil. exceed TRVs for survival or measured data on PCB levels in results.

reproduction of birds? TRV representative food items

selection will consider differences including, for example,

in taxonomic classification and earthworms and berries.

PCB sensitivity between the AE

model species and laboratory test

species.

2. Do PCB concentrations in eggs of | 2. Measured or modeled Yes This risk question and measure are a second
omnivorous birds in the UHR concentrations of PCBs in eggs line of evidence to evaluate potential risks to
floodplain equal or exceed TRVs and associated measurements. omnivorous terrestrial birds.
for survival or reproduction of Use existing egg data for
birds? TRV selection will consider taxonomically and trophically
differences in taxonomic similar species, as available. Utility
classification and PCB sensitivity of this measure depends on
between the AE model species availability of a suitable egg TRV
and laboratory test species. and quality and quantity of site-

specific egg data for omnivorous
birds.
Insectivorous Birds Local Protection of insectivorous birds Wren 1. Does the daily dose of PCBs 1. Measured or modeled PCB levels Yes This risk question and measure are needed to
(S,R) Population from adverse effects on survival received by insectivorous birds in soil, water, and food items and evaluate potential risks to insectivorous
and reproduction associated with from consumption of prey, soil, and associated measurements. This terrestrial birds.
exposure to PCBs within UHR water in the UHR floodplain equal may require modeled estimates or
floodplain soil. or exceed TRVs for survival or measured data on PCB levels in
reproduction of birds? TRV representative food items
selection will consider differences including, for example, terrestrial
in taxonomic classification and insects and spiders.
PCB sensitivity between the AE
model species and laboratory test
species.
2. Do PCB concentrations in eggs of | 2. Measured or modeled Yes This risk question and measure are a second

line of evidence to evaluate potential risks to
insectivorous terrestrial birds.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

carnivorous birds in the UHR
floodplain equal or exceed TRVs
for survival or reproduction of
birds? TRV selection will consider
differences in taxonomic
classification and PCB sensitivity
between the AE model species
and laboratory test species.

concentrations of PCBs in eggs
and associated measurements.
Use existing egg data for
taxonomically and trophically
similar species, as available. Utility
of this measure depends on
availability of a suitable egg TRV
and quality and quantity of site-
specific egg data for carnivorous
birds.

Ground-feeding Local Protection of ground-feeding Woodcock 1. Does the daily dose of PCBs 1. Measured or modeled PCB levels Yes This risk question and measure are needed to
Invertivorous Birds Population invertivorous birds from adverse received by ground feeding in soil, water, and prey and evaluate potential risks to ground-feeding
(S,R) effects on survival and invertivorous birds from associated measurements. This invertivorous birds.

reproduction associated with consumption of prey, soil, and may require modeled estimates or

exposure to PCBs within UHR water in the UHR floodplain equal measured data on PCB levels in

floodplain soil. or exceed TRVs for survival or representative prey items
reproduction of birds? TRV including, for example,
selection will consider differences earthworms and other soil-dwelling
in taxonomic classification and invertebrates.
PCB sensitivity between the AE
model species and laboratory test
species.

2. Do PCB concentrations in eggs of | 2. Measured or modeled Yes This risk question and measure are a second
ground-feeding insectivorous birds concentrations of PCBs in eggs line of evidence to evaluate potential risks to
in the UHR floodplain equal or and associated measurements. ground-feeding invertivorous birds.
exceed TRVs for survival or Use existing egg data for
reproduction of birds? TRV taxonomically and trophically
selection will consider differences similar species, as available.
in taxonomic classification and Utility of this measure depends on
PCB sensitivity between the AE availability of a suitable egg TRV
model species and laboratory test and quality and quantity of site-
species. specific egg data for ground-

feeding invertivorous birds.
Carnivorous Birds Local Protection of carnivorous birds Red-tailed 1. Does the daily dose of PCBs 1. Measured or modeled PCB levels Yes This risk question and measure are needed to
(S,R) Population from adverse effects on survival Hawk received by carnivorous birds from in soil, water, and prey and evaluate potential risks to carnivorous birds.
and reproduction associated with consumption of prey, soil, and associated measurements. This
exposure to PCBs within UHR water in the UHR floodplain equal may require modeled estimates or
floodplain soil. or exceed TRVs for survival or measured data on PCB levels in
reproduction of birds? TRV representative prey items
selection will consider differences including, for example, small
in taxonomic classification and mammals, birds, and snakes.
PCB sensitivity between the AE
model species and laboratory test
species.
2. Do PCB concentrations in eggs of | 2. Measured or modeled Yes This risk question and measure are a second

line of evidence to evaluate potential risks to
carnivorous birds.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

anadaldate analdate a O
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Terrestrial Mammalian Receptors
Herbivorous Local Protection of herbivorous Meadow Vole . Does the daily dose of PCBs 1. Measured or modeled PCB levels Yes This risk question and measure are needed to
Mammals (S,R) Population mammals from adverse effects received by herbivorous mammals in soil, water, and food items and evaluate potential risks to herbivorous terrestrial
on survival and reproduction from consumption of plants, soll, associated measurements. This mammals.
associated with exposure to and water in the UHR floodplain may require modeled estimates or
PCBs within UHR floodplain soil. equal or exceed TRVs for survival measured data on PCB levels in
or reproduction of mammals? TRV an array of plant tissues, including,
selection will consider differences for example, seeds, fruit, and
in taxonomic classification and foliage.
PCB sensitivity between the AE
model species and laboratory test
species.

. Do PCB levels in tissues of 2. Measured or modeled whole-body No, but... This measure is considered unnecessary for
herbivorous mammals in the UHR PCB concentrations and assessment of the herbivorous mammal AE, but
floodplain equal or exceed tissue- associated measurements. is needed as input for food web models for
based TRVs for survival or Existing vole and other wildlife that prey on small mammals. New data
reproduction of mammals? TRV herbivorous small mammal data may need to be collected for the BERA if
selection will consider differences for the site should be used if existing site-specific tissue data for herbivorous
in taxonomic classification and available and of acceptable small mammals are inadequate. Note that this
PCB sensitivity between the AE quality. risk guestion/measure for the herbivorous
model species and laboratory test mammal AE can be dropped as this measure
species. will be considered under the Candidate

Measures for wildlife receptors that prey on
small mammals.

Omnivorous Local Protection of omnivorous Deer Mouse . Does the daily dose of PCBs 1. Measured or modeled PCB Yes This risk question and measure are needed to
Mammals (S,R) Population mammals from adverse effects received by omnivorous mammals concentrations in soil, water, and evaluate potential risks to omnivorous terrestrial
on survival and reproduction from consumption of food, soil, and food items and associated mammals.

associated with exposure to water in the UHR floodplain equal measurements. This may require
PCBs within UHR floodplain soil. or exceed TRVs for survival or modeled estimates or measured
reproduction of mammals? TRV data on PCB levels in
selection will consider differences representative food items, such as
in taxonomic classification and seeds, terrestrial insects, and
PCB sensitivity between the AE earthworms.
model species and laboratory test
species.
. Do PCB:s levels in tissues of 2. Measured or modeled whole-body No, but... This measure is considered unnecessary for

omnivorous mammals in the UHR
floodplain equal or exceed tissue-
based TRVs for survival or
reproduction of mammals? TRV
selection will consider differences
in taxonomic classification and
PCB sensitivity between the AE
model species and laboratory test
species.

PCB concentrations and
associated measurements.
Existing mouse or other
omnivorous small mammal data
for the site should be used if
available and of acceptable
quality.

assessment of the omnivorous mammal AE, but
is needed as input for food web models for
wildlife that prey on small mammals. New data
may need to be collected for the BERA if
existing site-specific tissue data for omnivorous
small mammals are inadequate. Note that this
risk question/measure for the omnivorous
mammal AE can be dropped as this measure
will be considered under the Candidate
Measures for wildlife receptors that prey on
small mammals.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

Candidate Candidate Retain for
Assessment Level of Candidate Assessment Model Problem
Endpoint (AE) Organization Endpoint Statement Species Candidate Measures® ™ ¢ Formulation® Rationale / Comments
Insectivorous/ Local Protection of insectivorous/ Short-tailed 1. Does the daily dose of PCBs 1. Measured or modeled PCB levels Yes This risk question and measure are needed to
Invertivorous Population invertivorous mammals from Shrew received by insectivorous/ in soil, water and food items and evaluate potential risks to invertivorous
Mammals (S,R) adverse effects on survival and invertivorous mammals from associated measurements. This terrestrial mammals.
reproduction associated with consumption of prey, soil, and may require modeled estimates or
exposure to PCBs in UHR water in the UHR floodplain equal measured data on PCB levels in
floodplain soil. or exceed TRVs for survival or representative food items, such as
reproduction of mammals? TRV earthworms, insects, and other soil
selection will consider differences invertebrates.
in taxonomic classification and
PCB sensitivity between the AE
model species and laboratory test
species.

. Do PCB concentrations in tissues . Measured or modeled whole-body No This measure is considered unnecessary for
of insectivorous/invertivorous PCBs concentrations and assessment of the insectivorous mammal AE.
mammals in the UHR floodplain associated measurements. Further, although small mammal tissue data are
equal or exceed tissue-based Existing shrew data for the site needed to support the assessment of risks to
TRVs for survival or reproduction should be used if available and of wildlife receptors at higher trophic levels, prey
of mammals? TRV selection will acceptable quality. generally consist of the more abundant
consider differences in taxonomic herbivore and omnivore small mammals.
classification and PCB sensitivity Insectivores are less abundant and less often
between the AE model species prey.
and laboratory test species.

Carnivorous Local Protection of carnivorous Mink . Does the daily dose of PCBs . Measured or modeled PCB levels Yes This risk question and measure are needed to
Mammals (S,R) Population mammals from adverse effects received by carnivorous mammals in soil, water, and food items and evaluate potential risks to carnivorous
on survival and reproduction from consumption of prey, soil, and associated measurements. This mammals.
associated with exposure to water in the UHR floodplain equal may require modeled estimates or
PCBs within UHR floodplain soil. or exceed TRVs for survival or measured data on PCB levels in
reproduction of mammals? TRV representative prey items, such as
selection will consider differences small mammals, amphibians, and
in taxonomic classification and snakes.
PCB sensitivity between the AE
model species and laboratory test
species.
. Do PCB concentrations in tissues . Measured or modeled liver or No Not recommending collection of mink tissue

of carnivorous mammals in the
UHR floodplain equal or exceed
tissue-based TRVs for survival or
reproduction of mammals? TRV
selection will consider differences
in taxonomic classification and
PCB sensitivity between the AE
model species and laboratory test
species.

other tissue PCBs concentrations
and associated measurements.

data.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

Retain for
Problem
Formulation®

Rationale / Comments

Agquatic Communities

impacts to benthic
macroinvertebrates in the UHR
floodplain compared with reference
areas?

observations of benthic
macroinvertebrate composition,
biomass, or other applicable
attributes.

Aquatic Plants (S,G) Local Protection of aquatic plants from All Aquatic 1. Are PCB levels in sediment and 1. Measured or modeled PCB Yes Benchmark comparisons are an adequate level
Community | adverse effects on survival and Plants water from aquatic areas of UHR concentrations in sediment and of analysis for aquatic plants, which are less
growth associated with exposure floodplain greater than or equal to surface water and associated sensitive to PCBs than wildlife. This
to PCBs in aquatic areas of the ecologically based sediment and physical/chemical measurements. assessment endpoint is likely to screen out in
UHR floodplain. surface water benchmarks for the the SLERA, except perhaps in isolated areas.
survival or growth of aquatic Provided that risk estimates for wildlife are
plants? demonstrated to be protective of aquatic plants,
additional evaluation of aquatic plants beyond
the SLERA may not be necessary. Using soil
screening levels to evaluate potential risks to
aquatic plants from chemicals in sediment
includes an acknowledged, but unknown, level
of uncertainty.
2. Is there field evidence of adverse 2. Qualitative or quantitative Yes, but... This information may be collected as part of the
impacts to aquatic plants in the observations of aquatic plant habitat assessment work to inform remedy
UHR floodplain compared with community composition, biomass, design. However, it would be helpful if the data
reference areas? or other applicable attributes. Use were collected during the RI so that it would be
existing qualitative or quantitative available for the BERA for two reasons: (1) to
information as a supporting line of help understand wildlife use of aquatic habitats
evidence. in the floodplain; and (2) as a qualitative
measure of impacts to aquatic plants.
3. Is survival or growth of aquatic 3. Survival or growth of laboratory- No Not needed given the low sensitivity of aquatic
plants in aquatic habitats in the reared aquatic plants in laboratory plants to PCBs compared with wildlife. Because
UHR floodplain significantly lower toxicity tests with site and risks to aquatic plants are not expected to drive
than in reference areas? reference area surface water. EPA risk-management decisions at the site,
Would require matching chemistry rigorous evaluation using multiple lines of
and toxicity samples. evidence is considered unnecessary for this
assessment endpoint.
Benthic Local Protection of benthic Benthic 1. Are PCB levels in sediment and 1. Measured or modeled PCB Yes Benchmark comparisons are an adequate level
Macroinvertebrates Community macroinvertebrates from Macro- water from aquatic areas of the concentrations in sediment and of analysis for benthic macroinvertebrates,
(S,G,R) adverse effects on survival, invertebrates UHR floodplain greater than or surface water and associated which are much less sensitive to PCBs than
growth, and reproduction equal to ecologically based physical/chemical measurements. wildlife. This assessment endpoint is likely to
associated with exposure to sediment and surface water screen out in the SLERA, except perhaps in
PCBs in aquatic areas of the benchmarks for the survival, isolated areas. Provided that risk estimates for
UHR floodplain. growth, or reproduction of benthic wildlife are demonstrated to be protective of
macroinvertebrates? benthic macroinvertebrates, additional
evaluation of benthic macroinvertebrates
beyond the SLERA may not be necessary.
2. Is there field evidence of adverse 2. Qualitative or quantitative No Not needed given the low sensitivity of benthic

macroinvertebrates to PCBs compared with
wildlife.
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Table 4-1. Comprehensive List of Candidate Assessment Endpoints, Risk Questions, and Measures. Hudson River Floodplain Problem Formulation Workshop.

Endpoint (AE) Organization Endpoint Statement Species

. Is survival, growth, or reproduction | 3. Survival, growth, and/or No Not needed given the low sensitivity of benthic
of benthic macroinvertebrates reproduction of laboratory-reared macroinvertebrates to PCBs compared with
exposed to UHR floodplain benthic macroinvertebrates in wildlife. Because risks to benthic
significantly lower than in laboratory toxicity tests with site macroinvertebrates are not expected to drive
reference area sediment? and reference area sediment. EPA risk-management decisions, rigorous

Would require matching chemistry evaluation using multiple lines of evidence is
and toxicity samples. considered unnecessary for this assessment
endpoint.

. Are PCB levels in benthic . Measured or modeled PCB No, but ... This measure is considered unnecessary for
macroinvertebrate tissues (whole- concentrations in benthic assessment of the benthic invertebrate AE, but
body) from aquatic habitats in the macroinvertebrate tissues (whole is needed as input for food web models with
UHR floodplain greater than or body) and associated variables. invertivorous wildlife. Note that this risk
equal to critical tissues residues for question/measure for the benthic
survival, growth, or reproduction of macroinvertebrate AE can be dropped as this
benthic macroinvertebrates? measure will be considered under the

Candidate Measures for aquatic invertivorous
wildlife receptors.
Fish (S,G,R) Local Protection of fish from adverse Community . Are PCB levels in surface water, . Measured or modeled PCB Yes Compare PCB concentrations in water,
Community | effects on survival, growth, and present in sediment, or prey items from concentrations in surface water, sediment, or prey with ecologically based
reproduction associated with habitat aguatic areas of the UHR sediment, or prey items. water, sediment, or prey-tissue screening
exposure to PCBs in aquatic floodplain that represent suitable benchmarks, respectively.
areas of the UHR floodplain. fish habitat greater than or equal to
ecologically relevant surface water,
sediment, or prey item screening
benchmarks for survival, growth, or
reproduction of fish?

. Are PCB levels in fish tissue . Measured or modeled PCB Yes Needed as input for wildlife food-web models.
(whole-body, liver, etc.) from concentrations in fish (whole-body, Also can be used to assess potential risks to
aquatic areas of the UHR liver, etc.) samples and associated