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NOTE

This report was prepared by Eastern Research Group, Inc. (ERG), an EPA contractor, as a
general record of discussion for the peer review meeting. This report captures the main points of
scheduled presentations and highlights discussions among the reviewers. This report does not contain a
verbatim transcript of all issues discussed during the peer review. Additionally, the report does not
embellish, interpret, or enlarge upon matters that were incomplete or unclear. EPA will evaluate the
recommendations developed by the reviewers and determine what, if any, modifications are necessary to
the current risk assessment. Except as specifically noted, no statements in this report represent analyses
or positions of EPA or of ERG.
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EXECUTIVE SUMMARY

Six independent peer reviewers critiqued the “Human Health Risk Assessment” (HHRA) and its

Responsiveness Summary, which were prepared as part of the U.S. Environmental Protection Agency’s

(EPA’s) reassessment of the Hudson River PCBs Superfund site. At the end of the peer review meeting

held in May 2000, all six reviewers indicated that the HHRA and its Responsiveness Summary were

“acceptable with revisions.” Two reviewers indicated that major revisions were required, one indicated

the need for minor revisions, and three reviewers did not explicitly state the extent of the revisions

needed.

During the 1½-day meeting, the peer reviewers answered nine charge questions that addressed

various aspects of the human health risk assessment. These questions asked reviewers to comment on the

technical merit of the approaches used in different phases of the risk assessment process, including

hazard identification/dose-response assessment, exposure assessment, uncertainty analysis, and risk

characterization. Reviewers also evaluated the overall clarity and transparency of the HHRA and its

Responsiveness Summary.

Reviewers agreed that the document was consistent with the basic guidelines and guidance set

forth for a Superfund human health risk assessment and commended EPA for its efforts. However, the

reviewers did identify some weaknesses that they felt lessened the scientific credibility of the risk

assessment. Five out of the six reviewers commented that the risk assessment needed to be expanded to

provide additional perspective on what the risk estimates mean in the context of the real world. The

reviewers encouraged EPA to expand discussions about the uncertainties associated with the toxicity

values used and how the consideration of newer toxicity data might change the results of the risk

assessment. The majority of the reviewers also indicated the need for an expanded quantitative

uncertainty analysis that would generate confidence intervals on the cancer risk estimates and hazard

indices. The reviewers also expressed concern that the HHRA focused on anglers and provided only

limited analysis of childhood and fetal exposures. Lastly, the group agreed that the HHRA needed to be

more transparent when describing and justifying the selection and evaluation of exposure pathways,

modeled exposure concentrations, and toxicity values.
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A more detailed summary of reviewer comments and recommendations is presented below, by

discussion topic. Unless otherwise stated, reviewers voiced general agreement with these summary

points.

Hazard Identification/Dose Response

• Using the current toxicity values for PCBs from EPA’s Integrated Risk Information
System (IRIS) is appropriate, but a new section should be added to Chapter 4 (Toxicity
Assessment) to provide a quantitative and/or qualitative discussion on the more recent
studies on both cancer and non-cancer endpoints to determine what effect these studies
might have on risk estimates (e.g., Will risk estimates go up, down, or stay the same?).

• List all sources of uncertainty pertaining to the IRIS toxicity criteria used to calculate the
point estimates and qualitatively discuss the effect on risk (high, medium, low) and the
extent to which the toxicity data selected for use in the assessment would affect risk
estimates (Will the risk estimates go up, down, or stay the same?). For example, factors
to consider include the use of animal data, uncertainty factors, modifying factors, and
high-to-low dose extrapolation models.

• Some reviewers strongly encouraged a quantitative evaluation of the uncertainty
associated with the toxicity data and recommended that this information be incorporated
within the overall uncertainty analysis of the Hazard Index (HI) and cancer risk
estimates. Other reviewers stated that qualitative discussion of the uncertainty associated
with the toxicity data is sufficient.

Exposure Assessment

• Fish ingestion rates used in the point estimates are reasonable for adults. 

• Data from the New York State Department of Health’s (NYSDOH’s) recent survey
should be incorporated to verify whether the Connelly et al. (1992) study captures the
demographics of the exposed population.

• Assuming that all fish consumed originate from the Upper Hudson River seems
unreasonable (too conservative).

• Some reviewers commented that evaluating exposures on a location-by-location basis
would better characterize exposed subpopulations. Other reviewers felt this issue was
minor.

• Justification for scenarios and/or pathways (e.g., soil-related pathways) that were not
quantified in the risk assessment should be added to Table 2-1.
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• All aquatic species that may be consumed (e.g., turtles and eels) may not have been
evaluated, which could result in an underestimation of risks. A discussion of this issue
should be included in the uncertainty analysis.

• Some reviewers would like information on the size of the exposed population included in
the HHRA.

• Because the HHRA assumes that exposure begins in 1999, the text should emphasize
that the risks estimated in this assessment are incremental and overlay previous
exposures/risks.

• Include a discussion of PCB clearance rates (i.e., half-life of PCBs in the human body)
and how these rates relate to exposure duration and the application of the reference dose
(RfD).

• The averaging times used are appropriate except for the evaluation of effects to pregnant
and nursing women. EPA should evaluate the appropriate exposure duration averaging
for this group (i.e., this should be less than the 7 years used in the HHRA [e.g., 1-2
years]). The averaging time for fetuses (pregnant women) should include the range (days
to months) for peak exposures. In addition, some reviewers suggested that the exposure
duration be 7 years for both the central tendency exposure (CTE) and reasonable
maximum exposure (RME).

• Modeling efforts used to calculate fish concentrations and validation of models are not
adequately discussed in the HHRA. The text needs to be expanded and clarified to
provide information on the uncertainty and temporal and spatial variations in the average
concentration in various species of fish.

Monte Carlo/Uncertainty Analysis

• Include a table that defines variability and uncertainty (confidence intervals) for all input
parameters. For those parameters for which a distribution is defined, the rationale for the
selected distribution should be described.

• The uncertainty analysis needs to be enhanced. CTE and RME cancer risk estimates and
HI values need to have confidence intervals.

• Because the Monte Carlo presentation was difficult to follow and not always transparent,
additional clarification is warranted.

Risk Characterization

• Qualitatively acknowledge that background exposures and the fact that the study
population has been pre-exposed are likely to increase the HI and cancer risk estimates.
Evaluating background and pre-exposures could be important in calculating remediation
goals and/or for risk management issues.
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• Discuss the conservatism of the cancer slope factor (CSF) and potential non-
conservatism of the RfD for PCBs and its effect on the final risk estimates.

• Provide an expanded interpretation of results, clearly explaining that the cancer risk
estimates are theoretical and upper-bound and that the true cancer risk is likely to be
lower and could even be zero.

General Recommendations

• Evaluate exposures of pregnant women (and consequently the developing fetus) and
exposures via the ingestion of mother’s milk in the HHRA.

• Include a qualitative discussion on the applicability of the IRIS RfD value to pregnant
women and nursing neonates, considering the issues related to potential neuro
developmental effects of PCBs in children.

• Discuss the potential interactive and cumulative effects that other chemicals, which also
may be present in the Upper Hudson River, may have on PCB toxicity.

• Include all the information/data that will be necessary to calculate a range of fish
concentrations necessary for risk management objectives. 

• Throughout the HHRA, include the necessary and relevant information from other
supporting documents to make the risk characterization section more transparent (e.g.,
calculation of fish concentrations).
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1.0 INTRODUCTION

This report summarizes an independent peer review by six experts of the following documents the

U.S. Environmental Protection Agency (EPA) released as part of its reassessment of the Hudson River

PCBs Superfund site:

C Human Health Risk Assessment (HHRA), Upper Hudson River (TAMS Consultants, Inc.,
Gradient Corporation, 1999).

C Responsiveness Summary for Human Health Risk Assessment, Upper Hudson River (TAMS
Consultants, Inc., Gradient Corporation, 2000).

To facilitate their evaluations of these reports, the reviewers also were given copies of several

additional reports with relevant background information. Section 1.2.2 lists these additional references.

The reviewers attended two meetings, both of which were open to the public. The first meeting

took place in Saratoga Springs, New York, on March 22–23, 2000. This meeting included several

presentations and a tour of the Upper Hudson River to familiarize the reviewers with the site and its

environmental history. The second meeting took place in Saratoga Springs, New York, on May 30–31,

2000. This meeting was the forum in which the reviewers critiqued the above documents. Eastern

Research Group, Inc. (ERG), a contractor to EPA, organized the expert peer review and prepared this

summary report.

This introductory section provides background information on the Hudson River PCBs Superfund

site, the scope of the peer review of the HHRA, and the organization of this report.

1.1 Background

In 1983, EPA classified approximately 200 miles of the Hudson River in the state of New

York—from Hudson Falls to New York City—as a Superfund site, because of elevated concentrations of

PCBs in the river’s sediments. The sediments are believed to have been contaminated by discharges of

PCBs over approximately 30 years from two General Electric (GE) capacitor manufacturing plants, one in
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Hudson Falls and the other in Fort Edward. After an initial assessment, EPA issued an “interim No Action

decision” in 1984 for the contaminated sediments of the Hudson River PCBs site.

Since 1990, EPA has been reassessing its earlier decision to determine whether a different course

of action is needed for the contaminated sediments in the Hudson River. EPA is conducting this

reassessment in three phases:  compiling and analyzing existing data for the site (Phase 1), collecting

additional data and using models to evaluate human health and ecological risks (Phase 2), and studying the

feasibility of remedial alternatives (Phase 3). EPA has documented its findings from Phase 2 of the

reassessment in a series of reports, four of which have already been peer reviewed by independent

scientists.

As part of Phase 2, EPA’s contractors developed a baseline human health risk assessment

(HHRA) for the Upper Hudson River. The HHRA quantitatively evaluated both cancer risks and non-

cancer health hazards from exposure to PCBs in the Upper Hudson River, which extends from Hudson

Falls, New York, to the Federal Dam at Troy, New York. The HHRA evaluated only those potential

health risks associated with exposures to PCBs. The objective of the Phase 2 risk assessment was to

update the findings from Phase 1 in light of the following new information: (1) additional PCB data

collected in water, sediment, fish and other biota; (2) PCB concentration estimates in environmental media

based on extensive modeling efforts; (3) an extensive review of fish ingestion surveys; and (4) an

extensive review of the cancer toxicity of PCBs. Another goal of the Phase 2 HHRA was to estimate

risk to the average exposed individual as well as to the reasonably maximally exposed individual. Upon its

completion, the HHRA was released for public comment. To address comments received during the

public comment period, EPA released a Responsiveness Summary, which included EPA’s response to

comments as well as revisions to the risk assessment. EPA also conducted an ecological risk assessment

as part of Phase 2, separate from the HHRA.  

To ensure that the assumptions, methods, and conclusions of the HHRA and its Responsiveness

Summary are based on sound scientific principles, EPA decided, as per policy, to obtain an expert peer

review of the documents. The remainder of this report describes the scope and findings of this

independent peer review.



1ERG initially selected seven peer reviewers. Dr. Arnold Schecter was eliminated as a reviewer prior to the
peer review meeting due to the disclosure of a potential conflict of interest.
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1.2 Scope of the Peer Review

ERG managed every aspect of the peer review, including selecting reviewers (see Section 1.2.1),

briefing the reviewers on the site (see Section 1.2.2), and organizing the peer review meeting (see Section

1.2.3). The following subsections describe what each of these tasks entailed.

1.2.1 Selecting the Reviewers

To organize a comprehensive peer review, ERG selected six independent peer reviewers who

have demonstrated expertise in one or more of the following technical fields:1

C Exposure assessment

C Risk assessment

C Statistics

C PCB toxicology

C Uncertainty analysis

Appendix A lists the six reviewers ERG selected for the peer review meeting, and Appendix C

includes brief bios that summarize most of the reviewers’ areas of expertise. Recognizing that few

individuals specialize in every technical area listed above, ERG ensured that the collective expertise of the

selected peer reviewers sufficiently covers the five technical areas (i.e., at least one reviewer has

expertise in exposure assessment, at least one reviewer has experience in risk assessment, etc.).

To ensure the peer review’s independence, ERG only considered individuals who could provide

an objective and fair critique of EPA’s work. As a result, ERG did not consider in the reviewer selection

process individuals who were associated in any way with preparing the HHRA or individuals associated

with GE or any other specifically identified stakeholder.
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1.2.2 Briefing the Reviewers

Given the large volume of site-specific information in the HHRA and the fact that none of the

reviewers had extensive experience with the Hudson River PCBs site, ERG organized a 2-day meeting

prior to the actual peer review to provide the reviewers with background information on the HHRA and to

tour the Upper Hudson River. The purpose of the meeting was strictly to familiarize the reviewers with

the site; the reviewers did not provide technical comments on EPA’s reports during this briefing. A copy

of the minutes from this briefing can be found in Appendix G.

For additional background information on the site and its history, ERG provided the following other

documents to the reviewers. Reviewers were also pointed to additional Reassessment RI/FS documents

available on EPA’s Web site (www.epa.gov/hudson).

C Human Health Risk Assessment Scope of Work, July 1998.

• Responsiveness Summary For Human Health Risk Assessment Scope of Work, April 1999.

• Executive Summary for the Human Health Risk Assessment, Mid-Hudson River. December
1999.

• Executive Summary for the Baseline Ecological Risk Assessment. August 1999.

• Executive Summary for the Baseline Ecological Risk Assessment for Future Risks in the Lower
Hudson River. December 1999.

• Executive Summary for the Revised Baseline Modeling Report. January 2000.

• Suggested charge questions from the public for the HHRA. February and March, 2000.

To focus the reviewers’ evaluations of the HHRA, ERG worked with EPA to develop written

guidelines for the technical review. These guidelines (the “charge”) were presented during the briefing

meeting and asked the reviewers to address at least the following topics: the reasonableness of the

approaches used in the dose-response assessment, exposure assessment, and uncertainty analysis, and the

overall technical soundness, transparency, and clarity of the HHRA. A copy of this charge, which

includes many additional topics and questions, is included in this report as Appendix B.
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In the weeks following the briefing, ERG requested that the reviewers prepare their initial

evaluations of the HHRA and its Responsiveness Summary. ERG compiled these premeeting comments,

distributed them to the reviewers, and made copies available to observers during the peer review meeting.

These initial comments are included in this report, without modification, as Appendix C. It should be noted

that the premeeting comments are preliminary in nature and some reviewers’ technical findings might

have changed based on discussions during the meeting. As a result, the premeeting comments should not

be considered the reviewers’ final opinions.

The peer reviewers were asked to base their premeeting comments on the written materials

distributed by ERG— mainly the HHRA and its Responsiveness Summary—even though they received

many additional documents as background information. Though not required for this review, some

reviewers might also have researched site-specific reports they obtained from other sources.

1.2.3 The Peer Review Meeting

The six peer reviewers and at least 30 observers attended the peer review meeting, which was

held at the Holiday Inn in Saratoga Springs, New York, on May 30–31, 2000. Appendix D lists the

observers who confirmed their attendance at the meeting registration desk. The schedule of the peer

review meeting generally followed the agenda, presented here as Appendix E. As the agenda indicates,

the meeting began with introductory comments both by the designated facilitator and by the designated

chair of the peer review meeting. (These and other introductory comments are summarized below.)  For

the remainder of the meeting, the reviewers provided many comments, observations, and

recommendations when answering the questions in the charge. The agenda included two time slots for

observer comments, which are summarized in Appendix F of this report. An ERG writer attended the

meeting and prepared this summary report.

On the first day of the meeting, Jan Connery of ERG, the designated facilitator of the peer

review, welcomed the six reviewers and the observers to the 1½-day meeting. The peer reviewers then

introduced themselves, noted their affiliations, identified their areas of expertise, and stated that they had

no conflicts of interest in conducting the peer review, after which selected representatives from EPA and

EPA’s contractors introduced themselves and identified their roles in the site reassessment. 
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Following the introductions, Ms. Connery stated the purpose of the peer review meeting, identified

the documents under review, and described the steps in the peer review process preceding the meeting

(the March 2000 briefing and the compilation of pre-meeting comments). Ms. Connery reviewed the

agenda, at which time she explained the procedure that observers should follow to make comments and

pointed the group to the charge questions that the reviewers would be discussing. Ms. Connery explained

how Holly Hattemer-Frey—peer reviewer and the technical chair of the meeting—would summarize

premeeting comments and then proceed with question-specific discussions. Lastly, Ms. Connery reminded

the reviewers that, at the end of the meeting, each reviewer would be requested to provide individual

recommendations.

Ms. Alison Hess, EPA’s project manager for the Hudson River PCB reassessment, then

provided introductory remarks. She acknowledged several points identified in the reviewers’ premeeting

comments on the HHRA that required clarification. EPA provided the reviewers with a table that

summarized these points. Ms. Hess and David Merrill, Gradient Corporation (EPA’s contractor), then

briefly reviewed the technical issues presented in the summary table, providing clarification or additional

information. The presentation paralleled the issues raised in the charge questions. Specifically, EPA (1)

pointed to HHRA and Responsiveness Summary coverage of the newer PCB toxicity studies and its

assessment of child and prenatal exposures; (2) reviewed its approach to assessing fish intake rates; (3)

justified exposure duration selection; (4) provided additional perspective on the modeled fish

concentrations; (5) clarified Monte Carlo analysis methodologies, including justification for not performing

a two-dimensional analysis; and (6) provided the rationale for limiting the HHRA to the assessment of

potential cancer risks and non-cancer health hazards associated with PCBs in the river sediments (and

associated biota).

Following the introductory presentations, Ms. Hattemer-Frey began the technical discussions of

the peer review meeting. At the outset, she set the ground rules for the discussions. Specifically, she

explained that the reviewers were to discuss technical issues among themselves and were to consult with

EPA only for necessary clarifications. Ms. Hattemer-Frey emphasized that the reviewers’ primary

purpose was to critically review the HHRA and make recommendations that would improve its technical

merit. She noted that the meeting would not focus on reaching a consensus on any issue. 
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Ms. Hattemer-Frey worked with the peer reviewers to discuss and answer the questions in the

charge. Ms. Hattemer-Frey noted that common themes identified in the premeeting comments (i.e., issues

presented by more than two reviewers or strong comments made by at least one reviewer) would serve

as discussion points for the meeting. The remainder of this report summarizes the peer reviewers’

discussions and documents their major findings and recommendations.

1.3 Report Organization

The structure of this report reflects the order of questions in the charge to the reviewers:  Section

2 of this report summarizes the reviewers’ discussions on specific questions regarding the technical merit

of the primary components of the HHRA (i.e., hazard identification/dose-response, exposure assessment,

Monte Carlo analysis/uncertainty analysis, and risk characterization). Section 3 summarizes the

discussions on general questions posed to the peer reviewers; and Section 4 highlights the discussions that

led to the reviewers’ final recommendations. Section 5 lists all references cited in the text. In these

sections, the reviewers’ initials are used to attribute technical comments and findings to the persons who

made them.

As mentioned earlier, the appendices to this report include a list of the peer reviewers (Appendix

A), the charge to the reviewers (Appendix B), the premeeting comments organized by the authors

(Appendix C), a list of the observers who confirmed their attendance at the meeting registration desk

(Appendix D), the meeting agenda (Appendix E), summaries of the observers’ comments (Appendix F),

and minutes from the March 2000 informational briefing for the reviewers (Appendix G).
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