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To All Interested Parties:

The U.S. Environmental Protection Agency (USEPA) is pleased to release the
Responsiveness Summary for the Human Health Risk Assessment for the Mid-Hudson River (Mid-
Hudson HHRA), which is part of Phase 2 of the Reassessment Remedial Investigation/Feasibility
Study for the Hudson River PCBs Superfund site. For complete coverage, the Mid-Hudson HHRA
and this Responsiveness Summary should be used together.

In the Responsiveness Summary, USEPA has responded to all significant written comments
received during the public comment period on the Mid-Hudson HHRA. In addition, the
Responsiveness Summary contains revised calculations of cancer risks and non-cancer health
hazards based on the modified future concentrations of PCBs in sediment, water and fish presented
in USEPA’s December 1999 Baseline Ecological Risk Assessment for Future Risks in the Lower
Hudson River (ERA Addendum), the August 2000 Responsiveness Summary for the ERA
Addendum, and the January 2000 Revised Baseline Modeling Report. This Responsiveness
Summary also provides separate calculations for cancer risks and non-cancer hazards to children
eating fish from the Mid-Hudson River. Importantly, the overall conclusions regarding the cancer
risks and non-cancer hazards due to PCBs in the Mid-Hudson River remain unchanged.

If you need additional information regarding the Responsiveness Summary for the Mid-
Hudson HHRA or the Reassessment RI/FS in general, please contact Ann Rychlenski, the
Community Relations Coordinator for this site, at (212) 637-3672.

Sincerely yours,
A i W Gt

Richard L. Caspe, Director
Emergency and Remedial Response Division

Intemet Address (URL) ¢ hitp://www.epa.gov
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I. INTRODUCTION AND COMMENT DIRECTORY FOR THE HUMAN HEALTH
RISK ASSESSMENT FOR THE MID-HUDSON RIVER (MID-HUDSON HHRA)

1. INTRODUCTION

The U.S. Environmental Protection Agency (USEPA) has prepared this Responsiveness
Summary for Volume 2F-A Human Health Risk Assessment Report for the Mid-Hudson River
(Mid-Hudson HHRA), Hudson River PCBs Reassessment Remedial Investigation/Feasibility
Study (Reassessment RUFS), dated December 1999 (USEPA, 19992). This Responsiveness
Summary addresses comments received during the public comment period on the Mid-Hudson

HHRA (USEPA, 1999a).

For the Reassessment RUVFS, USEPA has established a Community Interaction Program
(CIP) to elicit feedback from the public through regular meetings and discussion and to facilitate
review of and comment upon work plans and reports prepared during all phases of the

Reassessment RI/FS.

The Mid-Hudson HHRA is incorporated by reference and is not reproduced herein. The
comment responses and revisions noted herein are considered to amend the Mid-Hudson HHRA.
For complete coverage, the Mid-Hudson HHRA and this Mid-Hudson Responsiveness Summary

must be used together.

The first part of this Responsiveness Summary is entitled “Introduction and Comment
Directory for the Human Health Risk Assessment for the Mid-Hudson River (Mid-Hudson
HHRA).” It describes the Mid-Hudson HHRA review and commenting process, explains the
organization and format of comments and responses, and contains a comment directory.

The second part, entitled “Responses to Comments on the Human Health Risk
Assessment for the Mid-Hudson River,” contains USEPA’s responses to all significant
comments. Responses are grouped according to the section number of the Mid-Hudson HHRA
to which they refer. For example, responses to comments on Section 2.1 of the Mid-Hudson
HHRA are found in Section 2.1 of the Responsiveness Summary. Additional information about
how to locate responses to comments is contained in the Comment Directory.

The third part, entitled “Risk Assessment Revisions,” presents the revised resuits for the
Mid-Hudson HHRA, incorporating the modified forecast concentrations of PCBs in fish,
sediments, and river water. To facilitate comparison to the December 1999 Mid-Hudson HHRA
results (USEPA, 1999a), all table and figure numberings have retained their original

designations.

The fourth part, entitled “Comments on the Human Health Risk Assessment for the Mid-
Hudson River,” contains copies of the comments submitted to the USEPA on the Mid-Hudson
HHRA. The comments are identified by commenter and comment number, as further explained

in the Comment Directory.
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2. COMMENTING PROCESS

This section documents and explains the commenting process, and the organization of
comments and responses in this document. To find a response to a particular comment, the reader
may skip this section and go to the tab labeled “Comment Directory.”

2.1 Distribution of the Mid-Hudson HHRA

The Mid-Hudson HHRA, issued in December 1999, was distributed to federal and state
agencies and officials, participants in the CIP, and General Electric Company (GE), as shown in
Table 1. Distribution was made to approximately 100 agencies, groups, and individuals. Copies
of the Mid-Hudson HHRA also were made available for public review in 16 information
repositories, as shown in Table 2 and on the USEPA Region 2 internet web page, entitled
“Hudson River PCBs Superfund Site Reassessment,” at www.epa.gov/hudson.

2.2  Review Period and Public Availability Meetings

USEPA held a formal comment period on the Mid-Hudson HHRA from December 29,
1999 to January 28, 2000. USEPA held a Joint Liaison Group meeting on January 11, 2000 in
Poughkeepsie, New York that was open to the public to present the Mid-Hudson HHRA.
Subsequently, USEPA sponsored an availability session to answer questions on January 18, 2000
in Poughkeepsie, New York. These meetings were conducted in accordance with USEPA’s
“Community Relations in Superfund: Handbook, Interim Version” (1998a). Minutes of the Joint
Liaison Group meeting are available for public review at the Information Repositories listed in

Table 2.

As stated in USEPA's letter transmitting the Mid-Hudson HHRA, all citizens were
encouraged to participate in the Reassessment process and to join one of the Liaison Groups

formed as part of the CIP.
2.3  Receipt of Comments

Comments on the Mid-Hudson HHRA were received in letters sent to USEPA and oral
statements made at the January 11, 2000 Joint Liaison Group meeting. USEPA’s responses to
oral statements made at the Joint Liaison Group meeting are provided in the meeting minutes.
Written comments were received from seven commenters; total comments numbered
approximately seventy. All significant written comments received on the Mid-Hudson HHRA
are addressed in this Responsiveness Summary.

2.4 Distribution of the Responsiveness Summary

This Responsiveness Summary is being distributed to, among others, the Liaison Group
Chairs and Co-Chairs and interested public officials. This Responsiveness Summary also is being
placed in the 16 Information Repositories and is part of the Administrative Record.
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TABLE 1
DISTRIBUTION OF MID-HUDSON HHRA

HUDSON RIVER PCBs OVERSIGHT COMMITTEE MEMBERS

USEPA ERRD Deputy Division Director (Chair)

USEPA Project Managers

USEPA Community Relations Coordinator, Chair of the Steering Committee
NYSDEC Division of Hazardous Waste Management representative
NYSDEC Division of Construction Management representative

National Oceanic and Atmospheric Administration (NOAA) representative
Agency for Toxic Substances and Disease Registry (ATSDR) representative
US Army Corps of Engineers representative

New York State Thruway Authority (Department of Canals) representative
USDOI (US Fish and Wildlife Service) representative

New York State Department of Health (NYSDOH) representative

GE representative

Liaison Group Chair people

Scientific and Technical Committee representative

SCIENTIFIC AND TECHNICAL COMMITTEE MEMBERS

The members of the Science and Technical Committee (STC) are scientists and technical
researchers who provide technical input by evaluating the scientific data collected on the
Reassessment RI/FS, identifying additional sources of information and on-going research
relevant to the Reassessment RI/FS, and commenting on USEPA documents. Members of the
STC are familiar with the site, PCBs, modeling, toxicology, and other relevant disciplines.

Dr. Daniel Abramowicz

Dr. Donald Aulenbach

Dr. James Bonner, Texas A&M University

Dr. Richard Bopp, Rensselaer Polytechnic Institute
Dr. Brian Bush, SUNY - Albany

Dr. Lenore Clesceri, Rensselaer Polytechnic Institute
Mr. Kenneth Darmer

Mr. John Davis, New York State Dept. of Law

Dr. Robert Dexter, EVS Consultants, Inc.

Dr. Kevin Farley, Manhattan College

Dr. Jay Field, National Oceanic and Atmospheric Administration
Dr. Ken Pearsall, U.S. Geological Survey

Dr. John Herbich, Texas A&M University

Dr. Behrus Jahan-Parwar, SUNY - Albany

Dr. Nancy Kim, New York State Dept. of Health

Dr. William Nicholson, Mt. Sinai Medical Center
Dr. George Putman, SUNY - Albany

Dr. G-Yull Rhee, New York State Dept. of Health
Dr. Francis Reilly, The Reilly Group

Ms. Anne Secord, U.S. Fish and Wildlife Service
Dr. Ronald Sloan, New York State Dept. of Environmental Conservation
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TABLE 1
DISTRIBUTION OF MID-HUDSON HHRA (cont.)

STEERING COMMITTEE MEMBERS

- USEPA Community Relations Coordinator (Chair)

- Governmental Liaison Group Chair and two Co-chairs
- Citizen Liaison Group Chair and two Co-chairs

- Agricultural Liaison Group Chair and two Co-chairs

- Environmental Liaison Group Chair and two Co-chairs
- USEPA Project Managers

- NYSDEC Technical representative

- NYSDEC Community Affairs representative

FEDERAL AND STATE REPRESENTATIVES

Copies of the Mid-Hudson HHRA were sent to relevant federal and state representatives
who have been involved with this project. These include, in part, the following:

- The Hon. Daniel P. Moynihan - The Hon. Michael McNulty
- The Hon. Charles Schumer - The Hon. Sue Kelly

- The Hon. John Sweeney - The Hon. Benjamin Gilman
- The Hon. Nita Lowey - The Hon. Richard Brodsky
- The Hon. Maurice Hinchey - The Hon. Bobby D’ Andrea

The Hon. Ronald B. Stafford

INFORMATION REPOSITORIES

Copies of the Mid-Hudson HHRA were placed in 16 Information Repositories (see Table
2).
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TABLE 2

INFORMATION REPOSITORIES

Adriance Memorial Library
93 Market Street
Poughkeepsie, NY 12601

Catskill Public Library
1 Franklin Street
Catskill, NY 12414

A Comell Cooperative Extension
Sea Grant Office

74 John Street

Kingston, NY 12401

Crandall Library
City Park
Glens Falls, NY 12801

County Clerk’s Office

Washington County Office Building
Upper Broadway

Fort Edward, NY 12828

* A Marist College Library
Marist College

290 North Road
Poughkeepsie, NY 12601

* New York State Library
CEC Empire State Plaza
Albany, NY 12230

New York State Department

of Environmental Conservation

Division of Hazardous Waste Remediation
50 Wolf Road, Room 212

Albany, NY 12233

* AR. G. Folsom Library
Rensselaer Polytechnic Institute
Troy, NY 12180-3590

Saratoga County EMC
50 West High Street
Ballston Spa, NY 12020

* Saratoga Springs Public Library
49 Henry Street
Saratoga Springs, NY 12866

* A SUNY at Albany Library
1400 Washington Avenue
Albany, NY 12222

* A Sojourner Truth Library
SUNY at New Paltz
New Paltz, NY 12561

Troy Public Library
100 Second Street
Troy, NY 12180

United States Environmental Protection Agency
290 Broadway
New York, NY 10007

White Plains Public Library
100 Martine Avenue
White Plains, NY 12601

* Repositories with Database Report
CD-ROM (as of 10/98)

A Repositories without Project
Documents Binder (as of 10/98)
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3. ORGANIZATION OF COMMENTS AND RESPONSES TO COMMENTS
3.1 Identification of Comments

Each submission commenting on the Mid-Hudson HHRA was assigned the letter “H” for
Mid-Hudson HHRA, and one of the following letter codes:

F -  FPederal agencies and officials;

S - State agencies and officials;

L - Local agencies and officials;

P -  Public Interest Groups and Individuals; and
G -  General Electric Company.

The letter codes were assigned for the convenience of readers and to assist in the
organization of this document. Priority or special treatment was neither intended nor given in the
responses to comments.

Once a letter code was assigned, each submission was then assigned a number, in the
order that it was received and processed, such as HP-1. Each different comment within a
submission was assigned a separate sub-number. Thus, if a federal agency submitted three
different comments, they are designated HF-1.1, HF-1.2, and HF-1.3. Comment letters have
been reprinted in section IV of this document, following the fifth tab.

The alphanumeric code associated with each reprinted written submission is marked at
the top right corner of the first page of the comment letter. The sub-numbers designating
individual comments are marked in the margin. Comment submissions are reprinted in
numerical order by letter code in the following order: F, S, L, P, and G.

3.2  Location of Responses to Comments

The Comment Directory, following this text, contains a complete listing of all
commenters and comments. The comment directory table is organized as follows:

» The first column lists the names of commenters. Comments are grouped in the
following order: HF (Federal), HS (State), HL (Local), HP (Public Interest Groups
and Individuals) and HG (General Electric Company).

» The second column identifies the alphanumeric comment code, e.g., HF-1.1, assigned
to each comment.

» The third column identifies the location of the response by the Mid-Hudson HHRA
section number. For example, comments on Section 3.2 of the Mid-Hudson HHRA
can be found in the corresponding Section 3.2 of the Responses section.

* The fourth, fifth, and sixth columns list key words that describe the subject matter of

each comment. Readers will find these key words helpful as a means to identify
subjects of interest and related comments.
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4. COMMENT DIRECTORY

This section contains the Comment Directory, preceded by a diagram illustrating how to
find responses to comments. As stated in the Introduction, this document does not reproduce the
Mid-Hudson HHRA. Readers are urged to utilize this Responsiveness Summary in conjunction
with the Mid-Hudson HHRA.

41 Guide To Comment Directory

Step 1 Step 2 Step 3
Find the commenter or the key | Obtain  the  alphanumeric | Find the responses following the
words of interest in the comment codes and the | Responses tab. Use the Table of
Comment Directory. corresponding section of the | Contents to locate the page of
Mid-Hudson HHRA. the Responsiveness Summary
for the Mid-Hudson HHRA
section.
Key to Comment Codes:

Comment codes are in this format HX-a.b

H= Mid-Hudson HHRA

X=Commenter Group
(F=Federal, S=State, L=Local, P= Public Interest Groups and Individuals, G=General Electric
Company)

a=Numbered letter within the commenter group

b=Numbered comment

Example:

COMMENT DIRECTORY FOR THE MID-HUDSON HHRA

AGENCY/ COMMENT REPORT KEY WORDS
NAME CODE SECTION 1 2 3
NOAA /Rosman HF-1.6 2.3.1 Carp Catfish Eel
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42 COMMENT DIRECTORY FOR THE MID-HUDSON HHRA

AGENCY/NAME COMMENT REPORT KEYWORDS

CODE SECTION 1 2 3
NOAA/Rosman HF-1 1 1.2 Risk assessment Lower Hudson Defimtion of site area
NOAA/Rosman HF-12 23 Baseline modeling Farley model Uncertainty
NOAA/Rosman HF-13 23 Baseline modeling Supplemental analyses |Incorporation
NOAA/Rosman HF-1.4 2.4 Start date 1999 Underestimate
NOAA/Rosman HF-1.5 231 Carp Catfish Eel
NYSDEC/Ports HS-1.1 213 Residenual exposures Homegrown crops Local produce and meat
NYSDEC/Ports HS-12 General _|Rogers Island Risk assessment Companson
NYSDEC/Ports HS-13 24 Lifetime Exposure duration High-end
NYSDEC/Ports HS-14 24 Past exposures Risk assessment
NYSDEC/Ports HS-15 212 Children High-end Fish consumption
NYSDEC/Ports HS-16 42 NCP Acceptable risk range |Risk Management
NYSDEC/Ports HS-17 General _ [Cancer nisks Individual Population
NYSDEC/Ports HS-18 231 Species tracuons Brown Bullhead Catfish
NYSDEC/Ports HS-19 2.12 Children High-end Fish consumption
NYSDEC/Ports HS-1 10 4 FDA tolerance level Fish concentrations Comparison
NYSDEC/Ports HS-111 24 Lifeume Exposure duration High-end
NYSDEC/Ports HS-1 12 32 Toxicity values Selection Cancer slope factors
NYSDEC/Ports HS-1 13 3 RfD derivation Uncertainues New Information
NYSDEC/Ports HS-1 14 3.1 Aroclor 1016 Aroclor 1254 Companson
NYSDEC/Ports HS-1 15 31 Toxicity profile Out of date New information
SCEMC/Balet HL-1 1 General |Baseline modeling Farley model Availability
SCEMC/Balet HL-12 2.3 Farley model Review
SCEMC/Balet HL-13 23 PCB loading Contrnibution Lower Hudson
SCEMC/Balet HL-14 General |Upper Hudson HHRA Earlier comments
SCEMC/Balet HL-15 23 Farley model Congeners Extrapolations
SCEMC/ Balet HL-16 General |Exposure assessment Upper Hudson HHRA  [Earlier comments
SCEMC/ Balet HL-1.7 General |Toxicity assessment Upper Hudson HHRA  |Earlier comments
SCEMC/ Balet HL-18 231 Striped bass PCB concentration
SCEMC/ Balet HL-19 2.3 River Miles Representative Averaging
SCEMC/ Balet HL-1 10 231 RME PCB concentration Fish
SCEMC/ Balet HL-1 11 General  JRisk charactenzation Upper Hudson HHRA  [Earlier comments
Scenic Hudson HP-11 General ]Cleanup
Scenic Hudson HP-1.2 General _ [Timeframe Cleanup
Scenic Hudson HP-13 241 Fish consumption Advisories HHRA
Scenic Hudson HP-1.4 General  ]JInsututional controls Cleanup
Scenic Hudson HP-15 General |Cleanup level FDA level Inadequate Protection
Scenic Hudson HP-1 6 General [Cleanup
AMC/Gardner HP-2 1 General |Timeframe Cleanup
AMC/Gardner HP-22 General |Cleanup level FDA level Inadequate Protection
AMC/Gardner HP-2 3 241 Fish consumption Advisones HHRA
AMC/Gardner HP-2 4 General [Cleanup
LeRoy HP-3 | 24.1 Fish ingestion rate Exposure duration Conservatisms
LeRoy HP-3 2 General  [Community studies Epidemiology Actual vs. hypothetical
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42 COMMENT DIRECTORY FOR THE MID-HUDSON HHRA

AGENCY/NAME COMMENT REPORT KEYWORDS

CODE SECTION 1 2 3
LeRay HP-3.3 General _|PCB concentrations Decline with ime Risk management
LeRoy HP-3.4 General |Fish advisories NY waterbodies Risk management
LeRoy HP-3.5 General |Community studies Clean-up Risk management
LeRoy HP-3.6 General |Fish advisories NY waterbodies
LeRoy HP-3.7 General |Health advisones Public education Research
LeRoy HP-3.8 2.3.1 Fish concentrations Edible tissues
LeRoy HP-3.9 General  |Community studies Epidemiology
LeRoy HP-3.10 4 FDA limits Commercial Food
LeRoy HP-3.11 24.1 Fish ingestion rate Conservatisms
LeRoy HP-3.12 General  |PCB concentrations Decline with time Risk management
LeRoy HP-3.13 General  |Community studies Cancer
LeRoy HP-3.14 General [Health advisories Public education Risk management
GE HG-1.1 4 Exposure parameters High End Unrealistic
GE HG-1.2 General |Exposure assumptions  |Toxicity assumptions  |Unrealistic
GE HG-1.3 23 Baseline modeling Uncertainties Unreviewed
GE HG-14 General |Probabilistic analysis Point estimate Mid-Hudson
GE HG-1.5 1.2 Risk assessment Mid-Hudson Definition of site area
GE HG-1.6 3 PCB Toxicity Animal studies Epidemiological studies
GE HG-1.7 3 Kimbrough study Critique Cancer slope factor
GE HG-1.8 2.4.1 Fish consumption rates  |Connelly survey Flaws
GE HG-1.9 24.1 Cooking loss Probability distnbution |Monte Carlo
GE HG-1.10 2.3.1 Species preference Connelly survey Barclay data
GE HG-1.11 3.1 PCB RfD Re-evaluaton Uncertainty factors
GE HG-112 3.1 PCB RfD Uncertainty Probability distribution
GE HG-1.13 42 Kimbrough study Critique Cancer slope factor
GE HG-1.14 1.2 Risk assessment Mid-Hudson Definition of site area
GE HG-1.15 2.3 Baseline modeling Predicted PCB conc. Flaws
GE HG-1.16 General |Probabilistic assessment |[Mid-Hudson HHRA Monte Carlo
GE HG-1.17 General |Overview Comments Risk assessment
GE HG-1.18 General  |Probabilistic assessment |Mid-Hudson HHRA Monte Carlo
GE HG-1.19 3 Kimbrough study Critique Re-evaluation
GE HG-1.20 3 PCB Toxicity Risks Overestimate
GE HG-1.21 General |Exposure assumptions  |Risks Overestimate
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II. RESPONSES TO COMMENTS ON THE Mip-HUDSON HHRA
Responses to General Comments

Response to HL-1.4, HL-1.6, HL-1.7, HL-1.11

These comments refer to comments previously submitted on the Upper Hudson HHRA (USEPA,
1999b), that are also applicable to the Mid-Hudson HHRA (USEPA, 1999a). These comments are
addressed in the March 2000 Responsiveness Summary for the Upper Hudson HHRA (USEPA, 2000a)
and are not repeated here. The reader is referred to pp. 13, 19-22, 26-37, and 41-46 of the March, 2000
Responsiveness Summary for the Upper Hudson HHRA (USEPA, 2000a).

Response to HG-1.2, HG-1.17, HG-1.21

Consistent with the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
(USEPA, 1990) and USEPA policy and guidance (USEPA, 1989a, 1989b, 1991a, 1992, 1995, 1996, and
1997a), the exposure parameters used in the Mid-Hudson HHRA are appropriately protective of human
health and do not reflect a worst-case exposure scenario. Specifically, USEPA evaluated both high-end
(Reasonable Maximum Exposure or RME) and central tendency exposure (CTE or average) cancer risks
and non-cancer hazards in the Mid-Hudson HHRA. The RME is the maximum exposure that is
reasonably expected to occur in the Mid-Hudson River under baseline conditions (e.g., no active
remediation of the PCB-contaminated sediments in the Upper Hudson River and no institutional controls,
such as the fish consumption advisories currently in place). The RME is reasonable because it is a
product of factors, such as concentrations (e.g., fish, sediment, and surface water) and exposure
frequency and duration, that are an appropriate mix of values that reflect averages and high-end
distributions (USEPA, 1989a, 1989b, 1991a, 1997a).

The fish ingestion rates and exposure durations for the Mid-Hudson HHRA were derived from
the 1991 New York Angler study (Connelly et al., 1992) and population mobility data from the U.S.
Census Bureau for the six counties surrounding the Mid-Hudson River (see, p. 13, Mid-Hudson HHRA,
USEPA, 1999a). The fraction from source was assumed to be 1 (i.e., 100%) (see, pp. 12-13, Mid-
Hudson HHRA, USEPA, 1999a), which is reasonable given the length (90 miles) of the Mid-Hudson
River and the variety of fish species it can support. The concentrations of PCBs in fish beginning in
1999 were based on modeled PCB concentrations in fish, summarized in the Baseline Ecological Risk
Assessment for Future Risks in the Lower Hudson River (ERA Addendum, USEPA, 1999c). The
modeled concentrations were subsequently updated for this Responsiveness Summary based on those
summarized in the Responsiveness Summary for the ERA Addendum (USEPA, 2000d). The forecast
results were based on upstream PCB boundary loads presented in the Revised Baseline Modeling Report
(USEPA, 2000b). The toxicity values were taken from USEPA's Integrated Risk Information System or
IRIS, which is USEPA’s consensus database of toxicity values and considers both toxicological studies
in animals and human epidemiological studies in determining appropriate toxicity values for use in risk
assessments throughout the Agency (see, Appendix C of the Upper Hudson HHRA (USEPA, 1999b), and
Responsiveness Summary for HHRASOW (USEPA, 1999d), pp. 25-26).
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Response to HG-1.4, HG-1.16, HG-1.18

Although a Monte Carlo analysis was originally planned for the Mid-Hudson HHRA (as
discussed in the HHRA Scope of Work, USEPA, 1998b), it was subsequently deemed unnecessary. The
PCB concentrations in the Mid-Hudson River are lower than the Upper Hudson River, the shape of the
exposure distributions for the Mid-Hudson HHRA would be expected to be the same as or similar to
those used in the Upper Hudson HHRA, and the results from the Upper Hudson HHRA Monte Carlo
analysis were consistent with the point estimate results.

A point estimate approach is not the equivalent of a screening level approach. A point estimate
approach can be and was used to develop valid central tendency and high-end estimates of exposure, non-
cancer hazards, and cancer risks, and is a common risk assessment practice, consistent with USEPA
policy (USEPA, 1989b). While a Monte Carlo analysis can be a useful tool, USEPA guidance does not
require the use of a Monte Carlo analysis (USEPA, 1997b).

Note that as recognized in the footnote in comment HG-1.16, there is a typographical error in the
last paragraph of Section 4.2 of the Mid-Hudson HHRA (USEPA, 1999a). The statement should read
"The cancer risks associated with RME fish ingestion exceed the cancer risk range generally allowed
under federal Superfund law."

Response to HS-1.2

In a separate matter, in July 1999 USEPA released a Human Health Risk Assessment for Rogers
Island, located in the Town of Fort Edward in the Upper Hudson River (USEPA, 1999¢). Both the
Rogers Island and the Mid-Hudson River risk assessments quantify cancer risks and non-cancer hazards
to human health using USEPA policy and guidance and the current toxicity values for PCBs (USEPA,
1989a, 1989b, 1991a, 1992, 1995, 1996, and 1999f-h). However, the risk assessments quantify cancer
risks and non-cancer hazards for different exposure pathways and using site-specific exposure values
developed for the two different sites. For example, the Rogers Island risk assessment evaluated both
residential and recreational exposure over a relatively small area, whereas the Mid-Hudson River risk
assessment evaluated recreational exposure only, over a 90-mile stretch of river. In cases where the risk
assessments evaluated the same route of exposure (i.e., dermal contact with sediments), the exposure
assumptions are different to reflect the difference in activity patterns between residents and recreators
based on accessibility to the river, frequency of contact, and age at time of exposure. In addition, at the
time of the Rogers Island risk assessment, the USEPA Dermal Workgroup (a group which includes
Regional and Headquarters USEPA staff) recommended a skin adherence factor of 1 mg/cm’ for adults
and children (based on Duff and Kissel, 1996, based on a monolayer). Subsequently, the Dermal
Workgroup’s recommended skin adherence factor changed to 0.2 mg/cm? for children and 0.3 mg/cm? for
adults, which was used in the Mid-Hudson River risk assessment (USEPA, 1999i, based on a review and
analysis of a number of recent soil adherence studies).

Response to HS-1.7

The comment is acknowledged. The Mid-Hudson HHRA (USEPA, 1999a) calculated increased
cancer risk to an adult eating fish (RME) of 4 x 10™. However, for purposes of risk communication, the
risk was presented in the Executive Summary as its mathematical equivalent of four additional cancers in
10,000 exposed people. Note that based on the Mid-Hudson HHRA revisions (Section III of this report,
Table 4-21-RME), the cancer risk to an RME individual (child, adolescent, then adult) eating fish is
estimated to be 7 x 10,

TAMS/Gradient Corporation

12



Response to HL-1.1

Copies of all USEPA reports relating to the Hudson River PCBs RI/FS, including all modeling
reports, are available for public review at the 16 information repositories.

Response to HP-1.1, HP-1.2, HP-1.4, HP-1.5, HP-1.6, HP-2.1, HP-2.2, HP-2.4

These comments pertain to risk management decisions, which are outside the scope of the Mid-
Hudson HHRA. The role of the baseline risk assessment is to evaluate current and future risks
associated with the site and inform decisions regarding remediation in the FS. Remediation goals
(including the relevance of the FDA limit in setting remediation goals), remedial alternatives, and the
timeframe for cleanup will be addressed as part of the upcoming FS and Proposed Plan.

Response to HP-3.2, HP-3.5, HP-3.9, HP-3.13

The performance of community health-based epidemiological studies, as suggested in the
comment, is beyond the scope of USEPA's Mid-Hudson HHRA, and is more appropriately addressed by
NYSDOH and ATSDR. As indicated during USEPA’s presentation of the Mid-Hudson HHRA on
January 11, 2000, USEPA is aware that NYSDOH is conducting a study of individuals living in Hudson
Falls, NY (and Glens Falls, NY as a control) to understand the potential impact of PCBs on neurological
functions in adults. The NYSDOH research project, "PCBs and Health: The Hudson River Communities
Project,” is anticipated to be completed in 2001. Upon completion, USEPA will review the results of
these studies.

In its draft Toxicological Profile, ATSDR states that it is not known whether PCBs cause cancer
in people, but that PCBs have been shown to cause cancer in animal studies (ATSDR, 1999). Note,
however, that ATSDR’s draft Toxicological Profile for PCBs is currently being revised based on external
comments and the results of a peer review of the document. The USEPA and the International Agency
for Research on Cancer have classified PCBs as a probable human carcinogen.

Response to HP-3.3, HP-3.12

The PCB concentrations have declined with time. The models used to derive the exposure point
concentrations for the Mid-Hudson HHRA predict a decline in future concentrations. Thus, the exposure
point concentrations used in the Mid-Hudson HHRA reflect this expected decline over time and with
distance down river.

Response to HP-3.4, HP-3.6

There are numerous fish consumption advisories currently in effect in New York State, including
a general, state-wide advisory as well as advisories specific to certain water bodies. This fact does not
affect the Mid-Hudson HHRA, because in performing a baseline risk assessment of current and future
exposure (i.e., assuming no remediation or institutional controls), USEPA does not consider the effects of
fish consumption advisories.

Response to HP-3.7, HP-3.14

The USEPA Office of Research and Development (ORD) supports research to improve risk
assessment and the New York State Department of Environmental Conservation monitors contaminant
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levels in fish and provides data to the Department of Health (NYSDOH).

The importance of public health education is acknowledged. However, the Mid-Hudson HHRA
was performed to evaluate health risks under baseline conditions (i.e., assuming no active remediation of
the PCB-contaminated sediments and no institutional controls, such as the fish consumption advisories
currently in place). Although USEPA believes that consumption advisories can be effective in limiting
exposure to PCBs in Hudson River fish, there is no guarantee that all anglers will abide by the
consumption advisories. Several studies provide evidence that a percentage of the angling community
may not follow fish consumption advisories, and may continue to consume fish from rivers with fish
consumption advisories (Barclay, 1993; NYSDOH, 1999; Connelly et al., 1992; Connelly ez al., 1996).

1. OVERVIEW OF Mip-HUDSON HHRA

1.1 Introduction

No significant comments were received on Section 1.1.
1.2  Site Background

Response to HF-1.1

USEPA has previously responded to public comment regarding its decision to quantify cancer
risks and non-cancer hazards to individuals in the Upper and Mid-Hudson River, but not to individuals in
the Lower Hudson River between Poughkeepsie, New York and the Battery in New York City (USEPA,
1999d, Responsiveness Summary for the HHRA Scope of Work, p. 14). USEPA’s approach to assess
cancer risks and non-cancer hazards only in the Upper and Mid-Hudson River is protective of human
health (e.g., will not underestimate RME cancer risks and non-cancer hazards) because site-related risks
to individuals closer to the sources of PCBs (i.e., in the Upper and Mid-Hudson River) are expected to be
higher than the cancer risks and non-cancer hazards to individuals farther away from the sources (i.e.,
south of Poughkeepsie), based on the higher concentrations of site-related PCBs found in fish, water and
sediments in the Upper and Mid-Hudson River compared to those in the Lower Hudson River.

Response to HG-1.5, HG-1.14

USEPA has previously responded to comments regarding the extent of the site in the
Responsiveness Summary for the HHRA Scope of Work (USEPA, 1999d, pp. 14-15) and the
Responsiveness Summary for the Upper Hudson HHRA (USEPA, 2000a, p. 15). The listing of the
Hudson River PCBs Site on the National Priorities List (NPL) is not limited to the Upper Hudson; the
Lower Hudson clearly is within the “broad compass” of the NPL listing because it is within the areal
extent of contamination resulting from the discharge of PCBs to the Upper Hudson River. See
Washington State Dept. of Transportation v. EPA, 917 F.2d 1309, 1311 (D.C. Cir. 1990). See also
Eagle-Picher Industries v. EPA, 822 F.2d 132 (D.C. Cir.1987).

Moreover, USEPA has consistently defined the site to include the Lower Hudson River since at
least April 1984, when the Agency issued its FS for the site and before the site was listed on the NPL
(codified at 40 CFR Part 300, App. B). In its September 25, 1984 Record of Decision (ROD), USEPA
defines the site by reference to three figures which, together, depict the site as the entire 200-mile stretch
of the River from Hudson Falls to the Battery in New York City, plus the remnant deposits (USEPA,
1984). In addition, during the Reassessment RIVFS, USEPA has consistently defined the site as including
the Upper and Lower River (e.g., USEPA, 1991b).
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USEPA disagrees with the commenter’s suggestion that it would be inappropriate for USEPA to
consider benefits to the Lower River that may accrue from remediation in the Upper Hudson.
Throughout the Reassessment RI/FS, USEPA has maintained — and continues to maintain — that the
purposes of the Reassessment RI/FS include an evaluation of the impacts that PCB-contaminated Upper
River sediments have on the Site, including the Lower River, and an evaluation of remedial options for
the Upper River in light of those impacts, among other factors. USEPA is not at this time evaluating
remedial options for the Lower River.

1.3  General Risk Assessment Process
No significant comments were received on Section 1.3.

14  Discussion of 1991 Phase 1 Risk Assessment
No significant comments were received on Section 1.4.
1.5  Objectives of Phase 2 Risk Assessment
No significant comments were received on Section 1.5.
2. EXPOSURE ASSESSMENT
2.1 Exposure Pathways

2.1.1 Potential Exposure Media

No significant comments were received on Section 2.1.1.

2.1.2 Potential Receptors

Response to HS-1.5, HS-1.9

Cancer risks and non-cancer hazards using child-specific (ages 1-6) values for all input
parameters are presented in the Risk Assessment Revisions (Section III of this report and associated
tables). For example, the following exposure assumptions were made for the RME young child: an
average daily fish ingestion rate of 10.6 g/day (based on a child meal size of 76 grams, or 2.7 ounces), the
high-end PCB concentration in fish (1.4 mg/kg), an exposure frequency of 365 days, an exposure
duration of 6 years (ages 1-6 years), and a body weight of 15 kg (or 33 pounds, the average body weight
for male and female children aged 1 to 6, USEPA, 1989a). The chronic (i.e., 7 years or more) Reference
Dose was used to be protective of children (USEPA, 1993). The resulting RME cancer risk for a child
ingesting fish was approximately 2 x 10 (2 additional cancers in 10,000 children exposed), compared to
the RME total cancer risk for adult, adolescent, and child of 7 x 10™ (7 additional cancers in 10,000
exposed individuals). The RME non-cancer hazard index for a child ingesting fish was approximately
49, compared to the RME adult non-cancer hazard index of 32 and the RME adolescent non-cancer
hazard index of 35. The Mid-Hudson HHRA is amended to reflect this additional information.

Note that this assessment assumed that a young child meal portion is approximately 1/3 that of an
adult (227 grams for adults, 76 grams for children). This assumed ratio (0.33) is only slightly less than

the 0.36 ratio recommended by the commenter. The assumed child portion size, 76 grams or 2.7 ounces,
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falls between the mean fish meal sizes reported by the USEPA for children less than five years old and
children aged 6 to 11 years old (67 grams [2.4 ounces] and 89 grams [3.1 ounces], respectively) (USEPA,
1997a).

2.1.3 Potential Exposure Routes

Response to HS-1.1

Consistent with the focus of the Reassessment RI/FS, the Mid-Hudson HHRA calculated cancer
risks and non-cancer hazards associated with exposure to PCBs in the sediments, water and fish in the
Mid-Hudson River. As discussed in the Upper Hudson HHRA (USEPA, 1999b, p. 8), USEPA
qualitatively assessed available data and literature regarding PCB uptake in forage crops and cow’s milk,
and concluded that risk via ingestion of foods other than Hudson River fish is likely to be minimal, and
the collection of additional PCB data from vegetables, meat, eggs, and milk is not warranted. Therefore,
the Mid-Hudson HHRA does not quantify cancer risks and non-cancer hazards due to uptake of PCBs via
floodplain soils or the other residential pathways identified (see, p. 6, Mid-Hudson HHRA, USEPA,
1999a).

2.2 Quantification of Exposure
No significant comments were received on Section 2.2.
2.3 Exposure Point Concentrations

Response to HF-1.2, HF-1.3 HL-1.2, HI.-1.3, HL.-1.5, HG-1.3, HG-1.15

These comments refer to the PCB modeling efforts for fish, water, and sediments. The fate and
transport and bioaccumulation models are presented in the Revised Baseline Modeling Report (RBMR)
(USEPA, 2000b), and the ERA Addendum (USEPA, 1999c), which contains a summary of the Farley
model results. Issues relating to these modeling efforts are addressed in the above referenced reports and
their Responsiveness Summaries (USEPA, 2000c; USEPA, 2000d). In addition, the RBMR underwent
independent peer review and the majority of the reviewers found the report acceptable with minor
revisions (ERG, 2000).

USEPA reviewed the Farley model for use in the ERA Addendum (USEPA, 1999c). The data
set available to calibrate a PCB fate and transport model in the Lower Hudson is limited. However, as
discussed in the Responsiveness Summary for the ERA Addendum (USEPA, 2000d), other data and
analyses independently confirm the conclusions drawn from the Farley modeling analysis. For example,
the conclusion that the principal source of PCBs to the Lower Hudson is the Upper Hudson is directly
supported by the high-resolution core analysis presented in the Data Evaluation and Interpretation Report
(USEPA, 1997¢). Similarly, the gradual decline in PCB concentration estimated by the model is
supported by the analysis of the high-resolution cores presented in the Data Evaluation and Interpretation
Report (USEPA, 1997c). Additionally, earlier versions of the Farley model developed by Thomann and
others were peer reviewed and published. It is USEPA's understanding that the authors of the most
recent version of the Farley model will submit it for publication in a peer reviewed scientific journal.

Cancer risks and non-cancer hazards to human health for the Mid-Hudson have been revised
based on supplemental analyses of the fate and transport and bioaccumulation models. These results for
the Mid-Hudson are presented in Section III of this Responsiveness Summary. In general, the overall
conclusions from the December 1999 Mid-Hudson HHRA (USEPA, 19992a) remain unchanged for this
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revised Mid-Hudson HHRA. The revised calculations for the Mid-Hudson HHRA show that cancer risks
and non-cancer health hazards to the RME individual associated with ingestion of PCBs in fish from the
Mid-Hudson River are above USEPA levels of concern. In addition, the revised calculations indicate
that fish ingestion represents the primary way for people to be exposed to PCBs from the site, and that
cancer risks and non-cancer hazards from other exposure pathways are generally below USEPA's levels
of concern.

Waiting until after the peer review for the RBMR to use the model output would have
unnecessarily delayed issuance of the risk assessments by about one year. The Upper Hudson HHRA
was peer-reviewed in May 2000 and generally found to be acceptable with minor revisions. The results
of the various independent peer reviews are being considered by USEPA, and the Agency will respond to
the peer reviewers’ recommendations in written Responsiveness Summaries. USEPA’s approach
accomplishes both the Agency’s policy to use sound, credible science in its decision-making and its
commitment to release a Proposed Plan identifying its preferred cleanup alternative in December 2000.

Response to HL-1.9

This comment is based on a misinterpretation of the use of the modeled river data. The modeled
river data cover the 90 miles of the Mid-Hudson River; the data for a single river mile were not used to
represent that range. Although each reach of the river was identified by the mile marker at the upstream
end of the reach, USEPA used the average PCB concentration for each reach. The Mid-Hudson HHRA
assumed a uniform likelihood of fishing at any location within the Mid-Hudson River study area, which
is believed to be a reasonable assumption in light of the lack of any information specific to fishing
practices in the area. This comment is also addressed in the Responsiveness Summary for the ERA
Addendum (USEPA, 2000d).

2.3.1 PCB Concentration in Fish

Response to HE-1.5, HS-1.8

The 1991 New York Angler survey (Connelly et al., 1992) reported fish consumption for six
species that are potentially caught in the Mid-Hudson River: bass, bullhead, carp, catfish, eel, and perch
(Mid-Hudson HHRA, USEPA, 1999a, Table 2-5). In the ERA Addendum (USEPA, 1999c), USEPA
forecast concentrations of PCBs in five fish species commonly consumed by humans: brown bullhead,
largemouth bass, yellow perch, striped bass, and white perch. Other species known to exist in the Mid-
Hudson region (i.e., carp, catfish, and eel) were reported in the 1991 New York Angler Survey (Connelly
et al., 1992) and by Dr. Ronald Sloan of NYSDEC (R. Sloan, personal communication). Because carp,
catfish, and eel were not specifically modeled, they were assigned the PCB concentration modeled for
brown bullhead, which also spends much of its time at the bottom of lakes, rivers, and streams.

One commenter notes that PCB concentrations measured in 1992 in eel, carp/goldfish, and white
catfish (9.1, 9.2, and 8.8 ppm, respectively) are higher than in brown bullhead (3.1 ppm). PCB
concentrations (Tri+) for brown bullhead and white catfish from Release 4.1 of the Hudson database
were compared. The differences between the PCB concentrations for brown bullhead and white catfish
ranged a factor of two to four apart; thus, using modeled PCB concentrations for brown bullhead would
underestimate PCB concentrations for carp, catfish, and eel. However, given the relatively low intake
percentages for the carp, catfish, and eel (5.9%, 7.4%, and 2.5% of the total fish intake, respectively), the
total cancer risks and non-cancer hazards from ingesting fish would not be substantially underestimated
(see, Mid-Hudson HHRA, USEPA, 1999a, Table 2-7).
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Response to HG-1.10

As discussed in the Mid-Hudson HHRA (USEPA, 1999a, pp. 10), the Mid-Hudson species
preferences were based on consideration of both the 1991 New York Angler survey (Connelly et al.,
1992) and the Hudson River angler surveys (Barclay, 1993; NYSDOH, 1999). There is some uncertainty
associated with the species preferences used; however, this uncertainty is unavoidable. Although
ascertaining species preference was not the primary purpose of these studies, there are no studies
available relevant to the Hudson River that were designed specifically to determine species preferences.
The results from the Hudson River angler surveys (Barclay, 1993; NYSDOH, 1999) are more difficult to
interpret due to the fish consumption advisories in effect on the Hudson River, and because the studies
report only the amount of each species caught, rather than the amount of each species consumed. The
adjustments made to the 1991 New York Angler survey (Connelly et al., 1992) data, such as excluding
the “other” category, which may include fish species found in the Mid-Hudson, excluding fish species
not found in the Mid-Hudson, and extrapolating the percent of all fish in flowing water bodies to percent
of Hudson species (discussed in more detail in the Upper Hudson HHRA, USEPA, 1999b, Table 3-3)
were necessary so that the fish species percentages for the Mid-Hudson totaled 100%.

Furthermore, even if anglers were consuming a greater percentage of striped bass or large-
mouthed bass, and a smaller percentage of bottom feeders (brown bullhead, carp, catfish, and eel), the
total cancer risks and non-cancer hazards from ingesting fish calculated in the Mid-Hudson HHRA would
not be expected to change significantly. The exposure point concentration values for striped bass, large-
mouthed bass, and brown bullhead were all similar (RME EPC values were 1.2, 0.87, and 1.2 mg/kg,
respectively) (Mid-Hudson HHRA revisions, Table 2-8, in Section III of this report). Because the
exposure point concentration values for yellow and white perch were the lowest of the five modeled fish
species, increasing the preference for yellow or white perch could potentially lower the species-weighted
PCB exposure point concentrations, and the resulting total cancer risks and non-cancer hazards.
Although herring and American shad are present in the Mid-Hudson, they were not evaluated in the Mid-
Hudson HHRA because forecast concentrations were not available for herring or American shad.

Response to HI-1.8

This comment is addressed in the Responsiveness Summary for the ERA Addendum (USEPA,
2000d).

Response to HL-1.10

An RME value for PCB concentration in fish was used in the calculation of the RME cancer
risks and non-cancer hazards. This value was calculated by averaging the species-weighted
concentration distribution over the 95th percentile exposure duration estimate (i.e. 40 years).

Response to HP-3.8

To clarify, in the Mid-Hudson HHRA, the models that were used to derive concentrations of
PCBs in fish were calibrated using PCB concentrations measured in fish fillets, skin on. Therefore, the
modeled PCB concentrations represent the edible tissue, and not PCB concentrations in whole fish.

2.3.2 PCB Concentration in Sediment

No significant comments were received on Section 2.3.2
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2.3.3 PCB Concentration in River Water
No significant comments were received on Section 2.3.3

24  Chemical Intake Algorithms

Response to HF-1.4, HS-1.4

The start date for the exposure of anglers used in both the Mid-Hudson and Upper Hudson
HHRAs is 1999 (Mid-Hudson HHRA, USEPA, 1999a, pp. 8-11; see also, USEPA, 1999d,
Responsiveness Summary for the HHRASOW, pp. 28 and 29). This is consistent with the goals of the
Mid-Hudson HHRA because the Mid-Hudson HHRA evaluates current and future risk, and 1999 is the
year in which the Mid-Hudson HHRA was completed. Use of a start date before 1999 would not be
consistent with USEPA risk assessment guidance (USEPA, 1989b). In addition, the expert panel that
reviewed the current PCB cancer slope factors did not support adjusting for internal dose to reflect
previous PCB exposure and current body burdens; this is because data are not available to determine the
appropriate dosimetric for PCB carcinogenicity based on existing PCB body burdens (USEPA, 1996b)
(see also, Responsiveness Summary for the HHRA Scope of Work, USEPA, 1999d, p. 28). Therefore,
although past exposures are a source of uncertainty, this issue is not addressed quantitatively in the Mid-
Hudson HHRA.

Response to HS-1.3, HS-1.11

Use of a lifetime exposure duration (e.g., 70 years) in the point estimate calculations of cancer
risks and non-cancer hazards is inconsistent with USEPA guidance (USEPA, 1989b) and is more
representative of a “worst case” exposure scenario than an RME scenario. The 40-year exposure
duration used for the RME scenario is based on a reasonable use of site-specific information. For
comparison, the current USEPA default recommendation (i.., in the absence of site-specific data) for the
exposure duration parameter for Superfund risk assessments is 30 years for the RME based on national
mobility statistics for the general population (USEPA, 1989b; USEPA 1997a, as cited in Upper Hudson
HHRA, p. 57).

2.4.1 Ingestion of Fish

Response to HG-1.8

The 1991 New York Angler survey (Connelly et al., 1992) was used to derive the fish ingestion
rates for the point estimate calculations of cancer risks and non-cancer hazards. In the Upper Hudson
HHRA, USEPA compared the central (or average) and high-end fish ingestion rates used in the Mid-
Hudson and Upper Hudson HHRAS to the surveys identified in the comment, including the 1993 Maine
Angler survey (Ebert et al., 1993), the 1992 Lake Ontario diary study (Connelly et al., 1996), and other
surveys (see Upper Hudson HHRA, USEPA, 19990, p. 44 and Table 3-2). The fish ingestion rates used
in the Mid-Hudson HHRA are within the range of ingestion rates found in these other surveys and the
ingestion rates recommended in the USEPA Exposure Factors Handbook (USEPA, 1997a) (Upper
Hudson HHRA, USEPA, 1999b, p. 43). The rationale for using the 1991 New York Angler survey data
rather than the 1993 Maine Angler survey data is addressed in the Upper Hudson HHRA (USEPA,
1999b, p. 42). The specific concerns about the 1991 New York Angler survey raised by the commenter,
such as the survey response rate, long-term recall bias, and meal size assumptions, are discussed in
Section 3.2.1 of the Upper Hudson HHRA (USEPA, 1999b). Furthermore, the results of the sensitivity
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analysis for fish ingestion rate in the Upper Hudson HHRA indicate that adopting a lower fish ingestion
rate does not change the results significantly.

The 1992 Lake Ontario Diary Study (Connelly et al., 1996) was not used to develop a fish
ingestion rate distribution for the point estimate calculations, in part, because the survey results
documented that the fish consumption advisories in place at the time of the survey reduced fish
consumption by the participants (i.e, 32% indicated that they would eat more fish if there were no fish
consumption health advisories) (Upper Hudson HHRA, USEPA, 1999b, p. 39). Of the available studies
of sport fish ingestion, the 1991 New York Angler survey is considered the preferred study to represent
Mid-Hudson River anglers because, among other reasons, it was conducted in New York, included the
fish species of concern in the Hudson River, included water bodies with no fish consumption advisories,
and included a large sample size (Upper Hudson HHRA, USEPA, 1999b, p. 73).

Response to HG-1.9

In the Upper Hudson HHRA, USEPA summarized laboratory studies of fish preparation and
cooking methods conducted to quantify the extent of PCB loss prior to consumption (Upper Hudson
HHRA, USEPA, 1999b, Table 3-5). Many of the fish species used in these studies are not found in the
Upper (or Mid-) Hudson River. Moreover, the studies were conducted over a period of more than 20
years, and the resuits may not be comparable to one another due to developments in the sampling and
analytical methodologies. In addition, total losses of PCBs during cooking can be affected by factors
other than cooking method, such as length of time the fish is cooked, the temperature during cooking,
preparation techniques, the lipid content of the fish, the fish species, the magnitude of the PCB
contamination in the raw fish, and the extent to which lipids separate during cooking (Upper Hudson
HHRA, USEPA, 1999b, pp. 48-49). For these reasons, USEPA determined that the available literature
was inadequate to develop a site-specific distribution of PCB losses during fish preparation and cooking.

Response to HP-1.3, HP-2.3

Consistent with the NCP and USEPA risk assessment guidance (USEPA, 1989B), the Mid-
Hudson HHRA evaluates both current and future cancer risks and non-cancer hazards in the absence of
any remedial action or institutional controls, such as the fish consumption advisories currently in place
(Mid-Hudson HHRA, USEPA, 1999a, p. ES-1).

Response to HP-3.1, HP-3.11

As stated in the Mid-Hudson HHRA, the RME fish ingestion rate used in the Mid-Hudson
HHRA was 31.9 g/day, which corresponds to approximately one half-pound fish meal per week. This
value is based on the 90™ percentile fish ingestion rate in the 1991 New York Angler survey (Mid-
Hudson HHRA, USEPA, 1999a, Table 2-19). The RME exposure duration of 40 years is based on the
95"™ percentile of the fishing duration distribution, generated based on the 1991 New York Angler survey
and 1990 population mobility data from the U.S. Bureau of Census (Mid-Hudson HHRA, USEPA,
1999a, Table 2-19). The goal of the selection of the fish ingestion rate is to represent a reasonable
maximum exposure for current and future exposures and be protective of human health (USEPA, 1989b,
1990, 1992). Using data from Connelly et al. (1992) survey that represents fish ingestion by high-end
anglers within New York State achieves this goal.
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2.4.2 Ingestion of Sediment

No significant comments were received on Section 2.4.2.
24.3 Dermal Contact with Sediment

No significant comments were received on Section 2.4.3.
244 Dermal Contact with River Water

No significant comments were received on Section 2.4.4.

2.4.5 Ingestion of River Water

No significant comments were received on Section 2.4.5.
3. TOXICITY ASSESSMENT

Response to HG-1.6, HG-1.7, HG-1.19, HG-1.20

Consistent with USEPA risk assessment policy and guidance (USEPA, 1996a, 1992), the Mid-
Hudson HHRA uses the current toxicity values in IRIS, the Agency’s consensus database of toxicity
values. USEPA’s evaluations of cancer risks and non-cancer health effects of PCBs were externally
peer-reviewed and went through internal Agency consensus review before inclusion in IRIS. The IRIS
cancer slope factors were developed during USEPA’s 1996 reassessment of PCB carcinogenicity
(USEPA, 1996b) and are based on a number of published studies that evaluate the carcinogenic potential
of PCBs in both humans and animals. USEPA is currently reassessing the non-cancer toxicity values for
PCBs and the overall weight of evidence for PCB health effects, as well as considering the significance
of recent human epidemiological studies of PCBs. The results of this Agency reassessment of non-cancer
toxicity values are expected in 2001. Consistent with risk assessment policy and guidance, USEPA
considered relevant new toxicological information prior to using the existing IRIS toxicity values in the
Mid-Hudson HHRA (USEPA, 1999h, Upper Hudson HHRA, USEPA, 1999b, Appendix C, pp. C-1 to C-
6).

USEPA used a weight-of-evidence approach to evaluate PCBs (USEPA, 1996b, 1999f-h).
USEPA’s cancer and non-cancer toxicity assessments for PCBs considered both human epidemiology
and animal carcinogenicity data, as well as other supporting studies (e.g., mutagenicity tests, metabolism
data, etc.), as described in the IRIS Weight of Evidence classification (USEPA, 1996, 1999h). Based on
this information, USEPA concluded that the available evidence from human studies is inadequate, but
suggests that exposure to PCBs can cause cancer. The expert panel convened for the reassessment of the
PCB cancer slope factors (USEPA, 1996b) did not recommend that the epidemiological studies be used
to derive CSFs for PCBs, noting inadequacies with regard to limited cohortt size, problems in exposure
assessments, lack of data on confounding factors, and the fact that occupational exposures may be to
different congener mixtures than those found in environmental exposures, as well as other limitations and
complications associated with interpreting data from human epidemiological studies (see, USEPA,
1999h). A summary of the results of the peer review of the cancer reassessment for PCBs and the IRIS
chemical files for Aroclors 1254 and 1016 used in the non-cancer assessment are available on USEPA’s
web site at www.epa.gov/iris/subst/0294.htm and www.epa.gov/ncea/pcbs.htm.

TAMS/Gradient Corporation

21



Consistent with USEPA risk assessment policy and guidance (USEPA, 1992; 1996b), the Upper
Hudson HHRA also contains a summary of the results of the Kimbrough et al. (1999a) study and the
USEPA’s preliminary analysis of the data and its effect on the characterization of the carcinogenicity of
PCBs (see, Upper Hudson HHRA, USEPA, 1999b, pp C2-C3). USEPA has not developed a new CSF for
PCBs based on the Kimbrough et al. (1999a) study or any of the other human epidemiological studies
because of their inadequacies and limitations as described in the IRIS file. Complete details of USEPA’s
review and critique of the numerous human epidemiology studies for PCBs are presented in USEPA’s
IRIS file for PCBs and the USEPA 1996 PCB cancer reassessment document (USEPA, 1999h; USEPA,
1996b).

Response to HS-1.13

In the Mid-Hudson HHRA, USEPA used the current toxicity values in IRIS. As mentioned in
Chapter 3 of the Mid-Hudson HHRA (USEPA, 1999a, p. 18), the Upper Hudson HHRA provides an
overall discussion on the toxicity of PCBs and identifies some additional information available since
USEPA last reassessed cancer toxicity and non-cancer toxicity. In particular, the Upper Hudson HHRA
noted the two studies (i.e., Amnold et al., 1995; Rice, 1999) that were mentioned by the commenter (see,
Upper Hudson HHRA, USEPA, 1999b, pp. 76-77 and C4 to C-6). The USEPA is currently reassessing
the non-cancer toxicity values for PCBs on an Agency-wide basis, with the results of this reassessment
expected in 2001. This reassessment will evaluate the studies mentioned in the comment along with the
other available human and animal studies, evaluate the appropriate application of uncertainty factors, and
determine whether the RfDs require modification.

3.1 Non-cancer Toxicity Values

Response to HS-1.14

As mentioned in Chapter 3 of the Mid-Hudson HHRA (USEPA, 1999a, p. 18), the critical
studies, critical effects, and uncertainty factors for the RfDs for Aroclor 1016 and Aroclor 1254 are
discussed in the Upper Hudson HHRA (see, USEPA, 1999b, pp. 62 and C5-C6).

Response to HS-1.15

The Mid-Hudson HHRA did not include a Toxicological Profile for PCBs, but referenced the
Toxicological Profile in the Upper Hudson HHRA Appendix C (USEPA, 1999b). This comment
regarding information in the Toxicological Profile in the Upper Hudson HHRA (Appendix C) was
addressed in the Responsiveness Summary for the Upper Hudson HHRA (USEPA, 2000a).

In the Upper Hudson HHRA, USEPA used the current toxicity values in IRIS. The Upper
Hudson HHRA provides an overall discussion on the toxicity of PCBs and identifies some additional
information available since USEPA last reassessed cancer toxicity in 1996 and non-cancer toxicity in
1992 and 1994 (USEPA, 1999f-h). USEPA is currently reassessing the non-cancer toxicity values for
PCBs on an Agency-wide basis, with completion expected in 2001. PCB non-cancer toxicity and
carcinogenicity is recognized as an area of widespread research, and many articles on PCB non-cancer
toxicity and carcinogenicity have been published recently. Nonetheless, it is beyond the scope of the
HHRASs for the Hudson River PCBs site to present a detailed evaluation of all the available scientific
literature on PCBs, particularly in view of ongoing Agency-wide reassessment of the non-cancer toxicity
values. However, USEPA is continually reviewing and evaluating new studies and research as they are
published. The comment regarding the Lanting/Patandin studies is acknowledged.
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Response to HG-1.11

Consistent with the hierarchy of toxicity information recommended in USEPA risk assessment

guidance (USEPA, 1989b), USEPA used the current toxicity values from IRIS in the Mid-Hudson
HHRA. USEPA is currently reassessing the non-cancer toxicity values for PCBs on an Agency-wide
basis, with the results of this reassessment expected in 2001, This reassessment will evaluate the studies
mentioned in the comment along with the other available human and animal studies, evaluate the
appropriate application of uncertainty factors, and determine whether the RfDs require modification.

As discussed in the Responsiveness Summary for the HHRA Scope of Work (USEPA, 1999d,
pp. 26-27), the health effects in Rhesus monkeys (used as the basis for USEPA’s RfD for Aroclor 1254)
are relevant to assessing human noncancer risks. Today, similar tests to determine serum IgG and IgM
levels are widely used in hospitals and clinical laboratories to diagnose immune deficiencies in suspected
immuno-compromised patients (Bakerman, 1994, ABC’s of Interpretative Laboratory Data, 3" edition,
Interpretive Laboratory Data, New York). Animal or human IgG and IgM antibody responses to sheep
red blood cells or similar multi-antigens systems are routinely and widely used in defining
immunocompromised diseases. In addition, the toxicology research community, as evidenced by
presentations and audience attendance at immunotoxicology sessions of the annual Society of Toxicology
meetings, has expanded its presentations and acceptance of immunotoxicology papers that use similar
methods from a wide variety of animal research studies (e.g., Proceedings of the Society of Toxicology
Meeting, New Orleans, LA, March, 1999).

The fact that the dermal and ocular effects observed in Rhesus monkeys have not been observed
in humans may be due to the well-controlled dosing of the monkeys, whereas the exposure in the human
epidemiological studies is not well characterized. With regard to metabolism of PCBs in Rhesus
monkeys and humans, USEPA notes that slight differences in metabolic processes have been observed by
one research group, but that differences in the critical adverse effects have not been demonstrated by
other research groups.

Response to HG-1.12

USEPA did not conduct a Monte Carlo Analysis for the Mid-Hudson HHRA (see responses to
HG-1.4, HG-1.16). Regardless, had a Monte Carlo analysis been performed, at present it is USEPA
policy to perform a Monte Carlo analysis using distributions only for exposure parameters, while using
IRIS values for toxicity parameters (USEPA, 1997b). This approach is consistent with other risk
assessments performed by USEPA for other sites as the Agency continues to evaluate the science
associated with developing distributions for toxicity values.

The USEPA RfD values were derived to be protective of human health. Uncertainties associated
with non-cancer toxicity values were qualitatively addressed in the Upper Hudson HHRA in the Toxicity
Assessment (see, Upper Hudson HHRA, USEPA, 1999b, pp. 61-62 and 65-66), the uncertainty section of
the risk characterization (see, Upper Hudson HHRA, USEPA, 1999b, pp. 35 and 76-77), and Appendix
C: PCB Toxicological Profile (see, Upper Hudson HHRA, USEPA, 1999b, p. C-5). Uncertainties in the
non-cancer toxicity values could result in an over- or under-estimation of non-cancer hazards.
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3.2  PCB Cancer Toxicity

Response to HS-1.12

In the Mid-Hudson HHRA, USEPA selected cancer slope factors based on the environmental
medium being evaluated, which is consistent with IRIS and current USEPA guidance (USEPA, 1996b;
USEPA, 1999 f-h). The IRIS file recommends using congener analyses to identify PCB mixtures where
congeners with more than 4 chlorines comprise less than one-half percent of the total PCBs (which is not
applicable in the Upper or Mid-Hudson River) or to conduct a supplemental analysis of dioxin TEQs
(which was performed in the Upper Hudson HHRA) (see, USEPA, 1999b, pp. 69-70).

4, RISK CHARACTERIZATION

Response to HS-1.10, HP-3.10

The modeled PCB concentrations, by species and location, are shown in Figures 2-1 through 2-
10. Consistent with USEPA guidance, the Mid-Hudson HHRA calculated cancer risks and non-cancer
hazards using site-specific information rather than comparing the modeled future fish concentrations to
the U.S. Food and Drug Administration (FDA) tolerance level of 2 ppm PCB in fish and shellfish (edible
portion) shipped in interstate commerce. A discussion of the FDA tolerance level and its limitations is
presented in Appendix C of the Upper Hudson HHRA (USEPA, 1999b, p. C-7).

The FDA tolerance level for PCBs in fish was based on weighing the results of a risk assessment
against the magnitude of potential food loss resulting from a lowered tolerance level. The FDA risk
assessment was performed assuming that the tolerance level of 2 ppm would be the maximum PCB
concentration encountered by a frequent commercial fish consumer, and that PCB concentrations in
commercial fish consumed would be distributed below 2 ppm in a manner reflecting a mix of fish from
diverse sources. This methodology precludes application of the FDA tolerance level to the Mid-Hudson
HHRA for fish ingestion. The FDA specifically states that the tolerance level is intended to apply to fish
entering interstate commerce, and that this level may not be protective for locally caught fish from
contaminated areas. Note that the FS will contain a discussion and determination of applicable or
relevant and appropriate requirements of federal and state environmental laws.

Response to HG-1.1

The Mid-Hudson HHRA found cancer risks and non-cancer hazards for recreational (wading and
swimming) and residential (consuming river water) exposure pathways to be below levels of concern.
However, the cancer risks and non-cancer hazards presented for ingestion of fish, for both the central
tendency (average fish consumption rate) and the high-end estimate, are above USEPA’s levels of
concern (see, Mid-Hudson HHRA revisions, Section III of this report).

Consistent with the NCP (USEPA 1990) and USEPA policy and guidance (USEPA, 1989a,
1989b, 1991a, 1992, 1995, 1996a, and 1997a), the exposure parameters used in the Mid-Hudson HHRA
are appropriately protective of human health and do not reflect “a combination of unrealistic
circumstances,” as claimed by the commenter. Specifically, USEPA evaluated both high-end (RME) and
central tendency exposure (average) cancer risks and non-cancer hazards in the Mid-Hudson HHRA.
The RME is not a worst case scenario and is reasonable because it is a product of factors, such as
concentrations (e.g., fish, sediment, and surface water) and exposure frequency and duration, that are an
appropriate mix of values that reflect averages and high-end distributions (USEPA, 1989a, 1989b,
1990b).
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In the Mid-Hudson HHRA, it was not assumed, as claimed in the comment, that anglers ate the
same species of fish (eel and carp) from the same part of the river. The cancer risks and non-cancer
hazard assessment for ingestion of fish, for the high-end estimate, assume consumption of a number of
different fish species (only 2.5% eel and 5.9% carp). In addition, PCB concentrations were averaged
over all locations in the Mid-Hudson, assuming a uniform likelihood of fishing at any location within the
Mid-Hudson River (Mid-Hudson HHRA, p. 9).

4.1 Non-cancer Hazard Indices

No significant comments were received on Section 4.1.

4.2 Cancer Risks

Response to HS-1.6

The statements in the Mid-Hudson HHRA regarding the acceptable risk range are drawn from the
NCP which states, “For known or suspected carcinogens, acceptable exposure levels are generally
concentration levels that represent an excess upper bound lifetime cancer risk to an individual of between
10 and 107 using information on the relationship between dose and response” (USEPA, 1990).

Response to HG-1.13

USEPA performed a preliminary review of the Kimbrough et al. (1999a) study and identified
aspects of the study (discussed in the Upper Hudson HHRA, USEPA, 1999b, pp. C2-C3) that limit its
usefulness for Superfund risk assessments. The primary limitation, which is shared by other similar
epidemiological studies, is that the degree of exposure is not well characterized. Other scientists have
identified this and other limitations of the Kimbrough et al. (1999a) study (see, Bove et al., 1999;
Frumkin and Orris, 1999, see also Kimbrough et al., 1999b). '

Based on the limitations of the Kimbrough et al. (1999a) study, USEPA expects that the study
will not provide sufficient information to change the Agency’s conclusions regarding the weight of
evidence of the human PCB data or the health effects of PCBs in general. For these reasons, in the Mid-
Hudson HHRA, USEPA used the IRIS cancer slope factors and did not attempt to develop new cancer
slope factors based on the Kimbrough et al. (1999a) study.
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III. RISK ASSESSMENT REVISIONS
1. SUMMARY

This section of the Responsiveness Summary presents the revised baseline Human Health
Risk Assessment results for the Mid-Hudson River (Mid-Hudson HHRA). The revision reflects
sediment, water column, and bioaccumulation modeling as summarized in the Baseline
Ecological Risk Assessment for Future Risks in the Lower Hudson River (ERA Addendum,
USEPA, 1999c¢) and the Responsiveness Summary for the ERA Addendum (USEPA, 2000d),
which in turn result from the revised PCB boundary load into the Lower Hudson River that was
presented in the Revised Baseline Modeling Report (RBMR) (USEPA, 2000b). This section also
compares the revised cancer risks and non-cancer hazards and associated conclusions with those
of the December 1999 Mid-Hudson HHRA.

The overall conclusions from the December 1999 Mid-Hudson HHRA (USEPA, 1999a)
remain unchanged. The revised calculations for the Mid-Hudson HHRA show that cancer risks
and non-cancer health hazards to the reasonably maximally exposed (RME) and central tendency
(CT) individuals associated with ingestion of PCBs in fish from the Mid-Hudson River are above
USEPA levels of concern. In addition, fish ingestion represents the primary pathway for PCB
exposure and for potential adverse health effects, whereas the risks and hazards from other
exposure pathways are below levels of USEPA concern.

1.1 Introduction

Part III of this Responsiveness Summary summarizes the modifications made to the
exposure parameter estimates and presents the results of the revised risk calculations for the Mid-
Hudson HHRA. All tables and figures contained in the December 1999 Mid-Hudson HHRA are
presented herein. Those tables and figures that were modified are labeled "Revised,” whereas
those with no changes are labeled "Unchanged.” To facilitate in the ease of comparing revised
results with the December 1999 Mid-Hudson HHRA results (USEPA, 1999a), all tables and
figures have retained their number designations.

1.2  Revisions to Exposure Parameter Estimates

The only exposure parameter modifications made were to the fish, sediment, and river
water exposure point concentrations (EPCs). The revised EPCs were calculated using the
forecasts from the revised bioaccumulation and fate and transport models, as presented in the
ERA Addendum (USEPA, 1999¢) and the Responsiveness Summary for the ERA Addendum
(USEPA, 2000d). The revised model forecasts were based on revised PCB loads to the Lower
Hudson as summarized in the RBMR (USEPA, 2000b).

In addition, to estimate cancer risks and non-cancer hazards to children for the fish
ingestion pathway, USEPA has added separate calculations for a young child and an adolescent,
based on age-appropriate ingestion rates and body weights.
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1.2.1 Fish

Revised Tri+ PCB annual averages for brown bullhead, yellow perch, largemouth bass,
striped bass, and white perch are summarized in the Responsiveness Summary for the ERA
Addendum (USEPA, 2000d). Consistent with the December 1999 Mid-Hudson HHRA, EPCs
were calculated for the adult angler by species-weighting and averaging the forecasted fish
concentrations over river mile segment and exposure duration. A comparison of the revised fish
EPCs to the December 1999 EPCs is shown in the box below. In general, the revised forecast
PCB concentrations in the largemouth bass, striped bass, and white perch declined from the
earlier results, while the concentration in brown bullhead and yellow perch increased. When
averaged over the three locations, the RME concentration increase is approximately 1.5-fold for
brown bullhead and 1.1-fold for yellow perch. The RME concentration for largemouth bass,
striped bass, and white perch decreased by 5%, 14%, and 7%, respectively. The species weighted
RME (40-year) concentration in fish increases from 0.8 mg/kg in the 1999 Mid-Hudson HHRA,
to 1.0 mg/kg, approximately a 1.25-fold increase. A discussion of the reasons for the change in
the forecasts is provided in the Responsiveness Summary for the ERA Addendum (USEPA,
2000d).

Comparison of 1999 and Revised PCB Concentration in Fish (mg/kg)
Reasonable Maximum Exposure (RME) Over 40 Years

River Mile 152 River Mile 113 River Mile 90 RME Average Over
3 Locations®

Fish 1999 Revised | 1999 Revised | 1999 Revised | 1999 Revised
Brown Bullhead | 0.96 1.4 0.79 12 0.61 0.89 0.79 1.2
Yellow Perch 0.38 045 0.31 033 0.24 0.25 0.31 0.34
Largemouth Bass | 1.4 1.0 1.1 0.90 0.26 0.68 0.92 0.87
Striped Bass 3.6 26 0.56 0.47 0.13 0.35 1.4 1.2
White Perch! NA NA NA NA NA NA 0.61 0.57

! White Perch were modeled over the entire Mid-Hudson region in the Farley model; thus, concentrations were not
predicted at specific River Miles.
2 As summanzed in Table 2-8.

1.2.2 Sediment and River Water

The Responsiveness Summary for the ERA Addendum provides revised forecasts of
Total PCB annual averages in sediment and river water for the Mid-Hudson River (USEPA,
2000d). As was the case for the Upper Hudson HHRA, the modeled sediment and river water
data assumed a constant upstream boundary condition of 10 ng/L. PCB concentrations in
sediment and river water were forecast through the year 2046. The EPCs were calculated by
averaging the forecasted results over the appropriate exposure durations for adult, adolescent, and
child (i.e. for the cancer assessment: 22, 12, and 6 years, respectively; and for the non-cancer
assessment: 7, 7, and 6 years, respectively).
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Revised sediment EPCs were approximately 1.1-fold higher than the December 1999
EPCs. Revised river water EPCs were approximately the same for central estimate EPCs,
whereas the corresponding revised RME values were approximately 1.1-fold lower than the 1999
results.

2, RESULTS

For known or suspected carcinogens, such as PCBs, acceptable exposure levels for
Superfund are generally concentration levels that represent an incremental upper bound lifetime
cancer risk to an RME individual of between 10* and 10 (USEPA, 1990). Central tendency
cancer risks are provided to more fully describe the health effects associated with average

€Xxposure.

For an individual consuming fish, the RME estimate of the increased risk of an individual
(as child, adolescent then adult) developing cancer averaged over a lifetime is about 7 X 10, or
seven additional cancers in 10,000 exposed people. This risk is 700 times USEPA’s goal of
protection and 7 times greater than the highest risk level generally allowed under the federal
Superfund program. The central tendency (average) estimate of risk is about 1 X 10, or one
additional cancer in 100,000 exposed people.

For an adult consuming fish, the RME estimate of the increased risk of an individual
developing cancer averaged over a lifetime is about 3 x 10, or three additional cancers in 10,000
exposed people. The central tendency (average) estimate of risk is about 6 X 10%, or six
additional cancers in 1,000,000 exposed people.

For an adolescent consuming fish, the RME estimate of the increased risk of an
individual developing cancer averaged over a lifetime is about 2 X 10, or two additional cancers
in 10,000 exposed people. The central tendency (average) estimate of risk is about 3 x 105, or
three additional cancers in 1,000,000 exposed people.

For a child consuming fish, the RME cancer risk estimate is about 2 x 10" or 2 additional
cancers in 10,000 exposed children. The central tendency (average) estimate of risk is about
5% 10 or 5 additional cancers in 1,000,000 exposed children.

Estimated cancer risks relating to PCB exposure in sediment and water while swimming
or wading, or from consumption of PCBs in drinking water by residents living near the river, are

lower than those for fish ingestion, falling generally at the low end, or below, the range of 10* to
10, A summary of the cancer risk calculations is presented below.
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Cancer Risk Summary

Pathway Central Tendency Risk RME Risk
Ingestion of Fish
Total* 1x10° (1 in 100,000) 7 % 10* (7 in 10,000)
Adult 6 x 10 (6 in 1,000,000) 3 x 10 (3 in 10,000)
Adolescent 3x10° (3 in 1,000,000) 2x10*(2in 10,000)
Child (2]
5% 10° (5 in 1,000,000) 2x 107 2in 10,000)
Swimming/Wading Exposure | 2x 10® (2 in 100,000,000) 2 x 107 (2 in 10,000,000)
to Sediment*
Swimming/Wading Exposure | 9x 10° (9 in 1,000,000,000) 5x10* (5 in 100,000,000)
to Water*
;J;nsu;nption of Drinking { 2% 10* (2 in 100,000,000) 1 x 107 (1 in 10,000,000
ater

* Total risk for child (aged 1-6), adolescent (aged 7-18), and adult (over 18).

The evaluation of non-cancer health effects involved comparing the average daily
exposure levels (dose) to determine whether the estimated exposures exceed the Reference Dose
(RfD). The ratio of the site-specific calculated dose to the RfD for each exposure pathway is
summed to calculate the Hazard Index (HI) for the exposed individual. An HI of one (1) is the
reference level established by USEPA above which concerns about non-cancer health effects
must be evaluated.

Adult ingestion of fish resulted in a Hazard Index (HI) of about 32 for the RME exposure
and an HI of about 3 for the central tendency exposure. Adolescent ingestion of fish resulted in
an HI of about 35 for the RME and an HI of about 4 for the central tendency exposure. Child
ingestion of fish resulted in an HI about 49 for the RME exposure and an HI of about 5 for the

central tendency exposure.

The total HIs for exposure to sediment and water are all below one. A summary of the
estimate for non-cancer hazards is presented below.

Non-Cancer Hazard Summary

Pathway Central Tendency Non-Cancer | RME Non-Cancer
Hazard Index Hazard Index

Ingestion of Fish

Adult 3 32

Adolescent 4 35

Child ] 49
Exposure to Sediment* 0.002 0.004
Exposure to Water* 0.005 0.007
Consumption of Drnking | 00) 0.02
Water*

* Values for child and adolescent, which are higher than adult for these pathways.
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21  Comparison/Discussion

This revised Mid-Hudson HHRA provides separate cancer risk estimates for children
(young child aged 1-6 and adolescent aged 7 to '18) based on age-appropriate exposure
assumptions for ingestion rate and body weight. Previously, in the December 1999 Mid-Hudson
HHRA, USEPA approximated the risk to a young child based on a fish meal size of 1/3 the adult

portion.

Compared to the RME cancer risk for the adult ingesting fish that was presented in the
1999 Mid-Hudson HHRA (4 x 104), the revised cancer risks for total RME (child, adolescent,
then adult) ingesting fish, the pathway with the highest risks, increased approximately 1.75-fold,
to 7x 104, The revised RME non-cancer hazard index for an adult ingesting fish increased
approximately 1.1-fold, to 32 compared to 30 in the 1999 Mid-Hudson HHRA. This modest
increase in the risk assessment results does not alter the overall conclusions for the Mid-Hudson
River. That is, the revised results indicate that cancer risks and non-cancer health hazards to the
RME individual associated with ingestion of PCBs in fish from the Mid-Hudson River are above
USEPA levels of concern for both cancer risks and non-cancer health hazards.

The calculations show that a child consuming fish from the Mid-Hudson River would be
exposed to PCBs above USEPA's levels of concern. Eating one approximately 3 ounce fish
meal per week (RME exposure) would increase a child’s risk of cancer by 2 x 10* (two
additional cancers in 10,000 exposed children), which is about 200 times greater than USEPA's
goal for protection. The same ingestion rate yields an HI for non-cancer health effects of 49,
which is 49 times greater than USEPA's level of concern. A child eating one approximately 3
ounce fish meal every two months (central tendency, or average exposure) would result in an
increased cancer risk of 5 x 10, which is 5 times greater than USEPA’s goal for protection.
This child’s fish ingestion rate would result in an HI of non-cancer health effects that is 5 times
greater than USEPA’s goal for protection. The risks and hazards for children exposed to PCBs
from other pathways (swimming, wading, and drinking river water) are below USEPA’s levels of
concern.

In summary, the revised Mid-Hudson HHRA indicates that fish ingestion represents the
primary pathway for children, adolescents, and adults to be exposed to PCBs and experience
potential adverse health effects, whereas cancer risks and non-cancer hazards from exposure to
PCBs through other exposure pathways are below USEPA levels of concern.
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TABLE 2-1 (Revised)

SELECTION OF EXPOSURE PATHWAYS ~ Phase 2 Risk Assessment

MID-HUDSON RIVER
Scenano Source Exposure Exposure Recepl F E On-Site/ Type of Rationale for Selection or Excluslion
Timef: Medi Medi Pomnt Population Age Route Off-Site Analysis ot Exposure Pathway
Current/Future Fish Fish Mig-Hudson Fish Angler Aduit Ingestion On-Site Quant |PCBs have baen wmdaly detected in lish
Adolescent] [Ingestion On-Site Quant
Child Ingestion On-Site Quant
Sediment Secment | Banks of Mid-Hudson Recreator Adut | ingeston | On-Ste | Quam |Riecreaiors mayingest or ctherwise come in contact with contaminated nver
while engaging in along the river
Dermal On-Site Quant
Adolescent| Ingeslion On-Site Quant
Dermal On-Site Quant
Child Ingeston On-Site Quant
Dermal On-Site Quant
River Water |Drinking Weter|  Mid-Hudson River Resident Adut | ingestion | Onste | cuam |SSNsicHied?Phase | Fisk ASsessmant and datermined to have de minims
Adolescent] Ingestion On-Site Quant
Child Ingestion On-Site Quant
Mid-Hudson River = Recreators may come in contact with contaminated dver water white wading
River Water (wating/swimming) Recreator Adult Dermal On-Site Quant or swimming
Adolescent] Demmnal On-Site Quant
Chuid Dermal On-Site Quant
Consn!ered In Phase 2 Upper Hudson River HHRA end detemuned to have
Mid Hudson River (River ~ fi risk. C In Upper Hudson River approxamalely lour
Outdoor Air and near vicinity) Recreator Adutt | inhalation |  On-Sita Cual | mes nigner than Mid-Huason region, tharefore, not evaluated further In this
HHRA.
Adolescent] Inhatation On-Site Qual
Child Inhalation On-Site Quat
Considered In Phase 2 Upper Hudson River HHRA and determined to have
g risk. C In Upper Hudson River approximately four
Resident Aduit inhalaton On-Site Qual llmes higher than Mid-Hudson reglon, therefore, not evaluated fusther In this
HHRA
On-Slle Qual
Chid Inhalation On-Site Qual
Home-grown ¥ Limited data, studies show low PCB upteke in forage crops Queiilatively
Crops Vegetables Mid-Hudson vicirety Residont Adult Ingastion On-Sile Qual 1in Upper Hudson River HHRA
Adolescani| ingestion On-Site Qual
Child Ingestion On-Site Qual
Limited dala. studies show non-detect PCB levels in cow’s mik in NY
|Beet Beel Mid-Hudson viciity Resident Adult Ingesuon On-Site Qual Quaitatively assessed In Uppar Hudson River HHAA.
Adolescent]| Ingestion On-Slte Qual
Chid Ingestion On-Site Qual
Limited data, studies show non-detect PCB levels in cow’s milk n NY
Dairy Products | Mik, eggs M:d-Hudson vicinity Resident Adult Ingestion On-Site Qual Qualtatively essessed in Upper Hudson River HHRA.
Adolescent| Ingeston On-Site Qua!
Chid Ingestion On-Site Qual
"Quant” = Quantitative risk analysis peformed “Qual® = Qualitatve analysis parformed
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Scenario Timeframe CurrentFuture
Medium. Fish

Exposure Medium Fish

Exposure Point Mid-Hudson Fish

TABLE 2-2 (Revised)
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
MID-HUDSON RIVER - Fish

1
CAS C Mi o M A W M Units Location Detection | Range of |C ation | Background Scresning Potential Potental | COPC | Rationate for @
Number Concentraton | Qualifier | Concentration | Qualfier of Maxmum { Frequency | Detection Used for Value Toxaty Value | ARAR/TBEC | ARAR/TBC | Flag Contaminant
Concentraton Uimits Screening Value Source Deletlon
or Selection
mg/kg wet
1336-36-3 |PCBs (3) 021 N/A 23 NA weight NA NA N/A N/A NA NA NA N/A Yes | FD, TX, ASL
(1) Mmumum/maxmum modeled ration b 1999-2046 (USEPA, 2000) Defintions: N/A = Not Applicable
{2) Rationale Codes Selection Reason Infrequent Detection but Associated Historicafly (HIST) SQL = Sample Quantitation Limit
Frequent Detection (FD) COPC = Chemical of Potential Concem
ARAR/TBC = Applicable or Fal and Appropriate Requi /To Be Consid:

Toxiaity Information Available (TX)

Above Screening Levels (ASL)
Deletion Reason Infrequent Detection (IFD)

Background Levels (BKG)

No Toxiaty Information (NTX)

Essential Nutnent {NUT)

Below Screening Level (BSL)

(3) Occurrence and distnbution of PCBs in lish were modeled, not measured (USEPA, 2000)

MCL. = Federal Maximum Contaminant Level
SMCL = Secondary Maximum Contaminant Level

J = Estimated Value
C = Carcinogenic

N = Non-Carcinogenic

TAMS/ Gradient Corporarion




edium: Sediment

nano Timeframe. Current/Future

Exposure Medum. Sediment
re Point Banks of Mid-Hudson

TABLE 2-3 (Revised)
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

MID-HUDSON RIVER - Sediment

1 1
CAS Chemical Minimum o Miumum | Maamum 0 Maximum | Units Location Detection | Range of | Concentration | Background Screening Patential Potentlal | COPC | Rationate for @
Number Concentration ] Qualfier | Concentration | Qualfier of Maximum | Frequency | Detection Used for Velue Toxdety Vatlue | ARAR/TBC | ARAR/TBC | Flag Contaminant
Concentration Limits Screening Value Source Deletion
or Selection
1336-36-3 |PCBs (3) 03t N/A 0867 N/A mg/kg NA NA NA N/A N/A N/A NA N/A Yes | FD, TX, ASL
(1) Ml gment-averagad modeled concentration between 1999-2046 (USEPA, 2000) Dafintions N/A = Not Applicable

(2) Rationate Codes Selection Reason’

Defetion Reason

Infrequent Detection but Associated Historically (HIST)

Frequent Detection (FD)

Toxicaty Information Available (TX)

Above Screening Levels (ASL)

Infrequent Detection (IFD)
Background Levels (BKG)
No Toxicity informatton (NTX)
Essential Nutnent (NUT)
Below Screening Level (BSL)

(3) Occurrence and distnbution of PCBs in sadiment were modeled, not measured (USEPA, 2000).

SQL = Sample Quaniitation Limit

COPC = Chemical of Potential Concem

ARAR/TBG = Applicable or Relevant and Appropriate RequirementTo Be Considered
MCL = Federal Maximum Contaminant Level
SMCL = Secondary Maximum Contaminant Level

J = Estimated Value
C = Carcinogenic

N = Non-Carcinogenic

TAMS/ Gredient Corparation




no Timeframe Current/Future
Madium River Water

Exposure Medium: River Water
ure Point Mid-Hudson River

TABLE 2-4 (Revised)
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
MID-HUDSON RIVER - River Water

1 1
CAS Chemical Minimum o Minmum | Maxmum @ Maximum | Units Location Detection | Range of )| Concentration | Background Screening Potential Potential | COPC | Ratonale for @
Number Concentraton | Quatfier | Concentraton | Quakfier of Maxamum | Frequency | Detection Used for Value Toxicity Vatue | ARAR/TBC | ARAR/TBC | Flag Contaminam
Concentration Lmits Screening Value Source Deletion
or Seloction
1336-36-3 |PCBs (3) 3.3E-06 NA 19€E-05 NA  [mgh NA N/A NA NA N/A NA NA NA Yes | FD, TX, ASL
W) gr ged modeled concentration between 1999-2048 (USEPA, 2000). Defitions: N/A = Not Agplicable
Infrequent Detection but Assocrated Historically (HIST) SQL = Sample Quanirtation Limit

(2) Rationale Codes Selecion Reason

Frequent Detection (FD)

Toxaly Information Available (TX)
Above Screening Lovels (ASL)

t D

(IFO)

W

Background Levels (BKG)
No Toxicity Information (NTX)
Essential Nutnient (NUT)
Below Screening Leve! (8SL)
(3) Occurrence and distnbution of PCBs in nver water were modeled, not measured (USEPA, 2000}

COPC = Chemucal of Potential Concemn

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
MCL = Federal Maximum Contaminani Leve)
SMCL = Secondary Maxxmum Contamnant Level

J = Estmated Value
C = Carcmogenic

N = Non-Caranogenic

TAMS/ Gradient Corporation




Table 2-5 (Unchanged)
Summary of 1991 New York Angler Survey

Fish Consumption by Species Reported

Number Average Maximum | Percent of
Water Body Type/ Reporting  Total Total Number  Standard  Number | Hudson | Percentof
Species Group EatingFish _Caught Eaten Eaten™ Deviation “  Eaten Species | All Fish
Flowing
Bass 68 1,842 584 8.6 19.2 145 38.4% 14%
Bullhead 23 1,092 558 243 61.9 300 36.7% 14%
Carp 2 [b] 920 45.0 424 75 5.9% 2%
Catfish 11 158 113 10.3 15.5 50 7.4% 3%
Eel 4 38 38 9.5 10.6 25 2.5% 0.9%
Perch 17 833 139 8.2 12.5 51 9.1% 3%
Subtotal 3,963 1,522 100% 37%
Salmon 35 559 193 5.5 53 25 5%
Trout 130 3,099 1,230 9.5 15.7 133 30%
Walleye 36 333 134 3.7 4.2 20 3%
Other 45 2,871 1,025 22.8 50.1 200 25%
Total All Fish 10,825 4,104 100%
Not Flowing
Bass 154 3,370 1,032 6.7 12.0 100 40% 14%
Bullhead 53 1,200 634 12.0 21.5 100 25% 8%
Carp 4 7 29 7.3 6.7 14 1.1% 0.4%
Catfish 10 46 46 4.6 6.9 20 1.8% 0.6%
Eel 2 2 3 1.5 0.7 2 0.1% 0.04%
Perch 51 2,289 816 16.0 324 200 32% 11%
Subtotal 6,914 2,560 100% 34%
Salmon 55 538 480 8.7 15.2 80 6%
Trout 152 2,428 1,400 9.2 18.3 150 18%
Walleye 112 2,292 1,054 9.4 14.2 75 14%
Other 94 5976 2,125 22.6 58.1 403 28%
Total All Fish 18,148 7,619 100%
Not Reported
Bass 128 4,006 1,110 8.7 17.0 100 45% 17%
Bulihead 55 2,374 1,099 20.0 43.2 225 44% 16%
Carp 5 16 11 2.2 1.6 5 0.4% 0.2%
Catfish 4 40 17 4.3 28 7 0.7% 0.3%
Eel 5 9 13 2.6 2.5 7 0.5% 0.2%
Perch 24 338 222 9.3 21.7 100 9% 3%
Subtotal 6,783 2,472 100% 37%
Salmon 14 139 120 8.6 73 20| 2%
Trout 148 2,83 1,319 8.9 16.8 157 20%
Walleye 34 389 206 6.1 8.8 40| 3%
Other 104 7,731 2,559 24.6 722 630 38%
Total All Fish 17,878 6,676 100%
Notes:

® Mean and Standard Deviaton are over number of anglers reporung they ate particular species.
) Number caught not reported.

Modeled PCB concentranon estimates are available for species in Bold
Source: Connelly et al. (1992)

TAMS/ Gradient Corporation



Table 2-6 (Unchanged)
Mid-Hudson River Perch and Bass

Species Species Mid-Hudson Species Relative Percentage | Relative Percentage
Intake' Species Caught* Species Intake
Perch 9% White Perch 85% 7.6%
Yellow Perch 15% 1.4%
Bass 38% Largemouth Bass 40% 15%
Stnped Bass 60% 23%

! From 1991 New York Angler Survey, see Table 2-5.
2 From 1991/92 and 1996 NYSDOH study of Hudson River anglers (NYSDOH, 1999).



Table 2-7 (Unchanged)

Species-Group Intake Percentages
Group 1 Group 2 Group 3 Group 4 Group §
Brown bullhead 36.7%|White Perch _ 7.6% [Yellow Percch  1.4% |Largemouth Bass  15% |Stnped Bass  23% |
Carp 59%
Catfish 71.4%
Eel 2.5%

Species Group Totals 53%

7.6% 1.4%

15%

23%

Sources*

1991 New York Angler Survey (Connelly et al, 1992)
1991792 and 1996 NYSDOH study of Hudson River anglers (NYSDOH, 1999).

TAMS/ Gradien: Corporation



TABLE 2-8 (Rovised)
MEDIUM-SPECIFIC MODELED EXPOSURE POINT CONCENTRATION SUMMARY
MID-HUDSON RIVER FISH

Scenario Timeframe. CurrentFuture
Medium  Fish

Exposure Medium Fish
Exposure Point_Mid-Hudson Fish

Chem:cal Units Arilhmetic | 95% UCL off] Maximum | Maximum EPC Reasonabte Maximum Exposure Central Tendency
of Mean (3) Nomnal Concentration | Qualilier Units
Potential Data (&)] Medum Medum Medium Medium Medium Medium
Concem EPC EPC EPC EPC EPC EPC
Value Statstic Rationale Value Statistic Ratlonale
PCBs
mg/kg wet Averaged over RME Averaged over CT
n Brown Bullhead werght 11 - 16 N/A mg/kg wet weight 12 Mean-N ED 14 Mean-N ED
mg/kg wet Averaged over RME Averaged over CT
n Yellow Perch weight 032 o 065 N/A mg/kg wet weight 0.34 Mean-N ED 0.49 Mean-N ED
mg/kg wet Averaged over RME Averaged over CT
in Largemouth Bass weight o082 o 17 N/A mg/kg wet weight 087 Mean-N ED 13 Mean-N ED
mg/kg wet Averaged over RME Averaged over CT
in Striped Bass waght 11 o 23 N/A mg/kg wet weight 1.2 Mean-N ED 1.7 Mean-N ED
mg/kg wet Averaged over RME Averaged over CT
\n White Perch weight 053 o 14 N/A mg/kg wet waight 057 Mean-N ED 0.97 Mean-N ED
mg/kg wet Averaged over RME Averaged over CT
Spectes-waighted for adult exposure (1) weight 091 - 16 NA mg/kg wet weight 1.1 Mean-N ED 1.4 Mean-N ED
mg/kg wet Averaged over RME Averaged over CT
Spectes-weighled for adolescent exposure (1) weight 0914 - 1.8 N/A mg/kg wet weight 13 Mean-N ED 1.5 Mean-N ED
mg/kg wat Averaged over RME Averaged over CT
Specles-weighted for child exposure (1) weight 091 . 186 N/A mg/kg wet weight 14 Mean-N ED 15 Mean-N ED
dependent
mg/kg wet Averaged over RME | on receptor Averaged over CT
Species-weighted for chuontc exposure (2) weight 091 b 16 N/A mg/kg wet weight 1.4 Mean-N ED (4) Mean-N ED

Statistics
Mean of Normal Data (Mean-N)
i Not applicable becauss fish data was modeted, not measured.
€D =  Exposure Duration
CT =  Central Tendency

(1) PCB concentrations for each species were weighted based on species-group intake percentages (Connelly et al., 1992; NYSDOH, 1999) and averaged over the central tendency adull, adolescent, and child

Maximum Detected Value (Max); 95% UCL of Normal Data (35% UCL-N), 95% UCL of Log-transformaed Dala (95% UCL-T), Mean of Log-transformed Data (Mean-T);

exposure durations (6, 3, and 3 years, respectvely) to calculate the CT EPCs, and over the RME adull, adotescent, and child exposure durations (22, 12, and 8 years, respectvely) to calculate the RME EPCs for cancer nsks.
(2) PCB concentrations for each species were weighted based on species-group intake percentages (Connelly et al., 1992; NYSDOH, 1999) and averaged over 7 years to calculate the RME EPC for non-cancer hazards
(3) Mean/maximum modeled concentration between 1999-2046 (USEPA, 2000).
(4) CT EPC for chronic exposure 1s dependant on exposure duration for each receptor (1 4 mg/kg aduit; 1.5 mg/kg adolescent/child).

TAMS/ Gradient Corporanion




TABLE 2-9 (Revised)
MEDIUM-SPECIFIC MODELED EXPOSURE POINT CONCENTRATION SUMMARY

MID-HUDSON RIVER SEDIMENT
Scenano Timeframe- Current/Future
Medium® Sediment
Exposure Medium. Sediment
Exposure Point-_Banks of Mid-Hudson
Chemical Units | Anthmetic | 95% UCLoff Maxmum Maximum EPC Reasonable Maximum Exposure (2) Central Tendency (2)
of Mean Normal Concentration Qualifier Units
Potential (1) Data Medium Medium Medium Medium Medium Medium
Concern (1) EPC EPC EPC EPC EPC EPC
Value Stalistic Rationale Value Statistic Rationale
|iPCBs mg/kg 04 . 0.7 N/A mg/kg
Averaged over RME Averaged over CT
Aduli 053 Mean-N ED 0.65 Mean-N . ED
Averaged over RME Averaged over CT
Adolesceni 0.59 Mean-N ED 0.68 Mean-N ., ED
Averaged over RME Averaged over CT
Child 0.64 Mean-N ED 0.66 Mean-N ED

Statistics  Maximum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-translormed Data (Mean-T);
Mean of Normal Data (Mean-N).

- Not apphicable because sediment data was modeled, not measured
(1) Mean/maximum of segment-averaged modeled concentration 1999-2046 (USEPA, 2000)
(2) EPC values were averaged over 23 yrs RME and 5 yrs CT for adults, 12 yrs RME and 3 yrs CT for adolescents, 6 yrs RME and 3 yrs CT for children, for a total of 41 yrs RME and 11 yrs CT exposure.

TAMS/ Gradient Corporation



TABLE 2-10 (Revised)
MEDIUM-SPECIFIC MODELED EXPOSURE POINT CONCENTRATION SUMMARY
MID-HUDSON RIVER WATER

Scenarno Timeframe- Current/Future
Medium River Water

Exposure Medium- River Water
Exposure Point  Mid-Hudson River

Chemical Units Anthmetic ] 95% UCL of] Maximum Maximum EPC Reasonable Maximum Exposure (2) Central Tendancy (2)
of Mean Nommal Concentration Quahtier Units
Potential m Data Medium Medium Medium Medium Medium Medium
Concern (1) EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Vaiue Statistic Rationale
PCBs mg/L 6 4E-06 .- 19E-05 N/A mg/L
Averaged ovar RME Averaged over CT
Adultl 8 8E-06 Mean-N ED 1.5E-05 Mean-N ED
Averaged over RME Averaged over CT
Adolescen! 1 1E-05 Mean-N ED 1.6E-05 Mean-N ED
Averaged over RME Averaged over CT
Chil 1 4E-05 Mean-N ED 1.6E-05 Mean-N ED

Statistics. Maximum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N), 95% UCL. of Log-transformed Data (95% UCL-T), Mean of Log-transiormed Data (Mean-T):
Mean of Normal Data (Mean-N)

- Not applicable because river water data was modeled, not measured
) Mean/maximum of segment-averaged modeled concentration 1999-2046 (USEPA, 2000)
) EPC values were averaged over 23 yrs RME and 5 yrs CT for adults, 12 yrs RME and 3 yrs CT for adolescents; 6 yrs RME and 3 yrs CT for children; for a total of 41 yrs RME and 11 yrs CT exposure.

TAMS!/ Gradient Corporation



Table 2-11 (Unchanged)
County-to-County In-Migration Data for Albany County, NY

No Move Move In Total from
Outside Region”
Total From Domestic
Abroad
Total Outside Inside Region
Region®
Total From
‘Age Group Albany  Columbia Dutchess Greene Rensselaer  Ulster
Sto9 8,638 9,002 228 8,774 2,318 6,456 5,795 42 14 63 536 6 2,546
10to 14 10,128 6,482 226 6,256 1,607 4,649 4,253 28 21 36 304 7 1,833
15t0 19 11,284 9,642 236 9,406 4983 4,423 3713 45 133 64 428 40 5,219
201024 8,012 19,788 428 19,360 11,201 8,159 6,188 83 367 311 995 215 11,629
251029 5515 18,568 640 17,928 6,882 11,046 9,111 143 94 221 1366 111 7,522
3010 34 8,196 17,658 558 17,100 5,691 11,409 10,256 86 37 149 840 41 6,249
351044 24,243 20,419 407 20,012 6,094 13,918 12,533 149 53 160 980 43 6,501
451054 20,091 7,999 277 1,722 2,234 5,488 4,866 36 27 72 458 29 2,511
5510 64 20,764 4,837 97 4,740 1,271 3,469 3,099 34 48 62 222 4 1,368
651074 19,380 4,189 78 4,111 928 3,183 2,867 34 32 34 179 37 1,006
7510 84 10,929 2,914 22 2,892 653 2,239 1,984 16 0 23 190 26 675
85+ 3,670 1,746 0 1,746 367 1,379 1,227 13 0 22 117 0 367
Notes:

a.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.
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Table 2-12 (Unchanged)
County-to-County In-Migration Data for Columbia County, NY

No Move Move In Total from
Outside Region"
Total From Domestic
Abroad
Total Outside Inside Region
Region”
Total From
Age Group Columbia Albany Dutchess Greene Rensselaer  Ulster
5109 2,143 2,284 91 2,193 506 1,687 1,341 48 165 47 77 9 597
10t 14 2,399 1,583 20 1,563 433 1,130 900 28 103 35 34 30 453
1510 19 2,644 1,587 15 1,572 539 1,033 849 31 44 48 41 20 554
201024 1,591 2,024 44 1,980 415 1,565 1,314 23 86 8 118 16 459
251029 1,242 3,246 52 3,194 864 2,330 1,819 97 228 38 122 26 916
300 34 1,663 3,144 77 3,067 922 2,145 1,678 80 217 48 91 31 999
351044 6,034 3,896 84 33812 1,332 2,480 1,859 85 165 103 230 38 1,416
45 10 54 4,979 1,932 38 1,894 622 1,272 1,060 60 80 25 24 23 660
55 t0 64 4,756 1,170 4 1,166 388 778 674 34 25 19 16 10 392
65 to 74 4,650 1,075 3 1,072 370 702 613 11 30 11 29 8 373
75 to 84 2,721 823 2 821 192 629 521 10 30 8 51 9 194
85+ 725 3i5 0 315 81 234 182 6 5 15 17 9 81
Notes:

a.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.
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Table 2-13 (Unchanged)
County-to-County In-Migration Data for Dutchess County, NY

No Move Move In Total from
Outside Region"
Total From Domestic
Abroad
Total  Qutside Inside Region
Region"
Total From
Age Group Dutchess Albany Columbia Greene Rensselaer _ Ulster
59 9,052 8,557 224 8,333 3,749 4,584 4,363 0 72 0 0 149 3,973
10to 14 9,868 5,878 135 5,743 2,249 3,494 3,367 16 33 0 0 78 2,384
15t0 19 10,981 7,671 347 7,324 4,313 3,011 2,833 24 40 9 25 80 4,660
201024 7,992 12,027 461 11,566 6,472 5,094 4,675 30 61 25 31 272 6,933
251029 5,622 16,195 497 15,698 7,645 8,053 7,221 166 82 12 46 526 8,142
301034 8,384 15,794 409 15,385 7,156 8,229 7.578 144 90 2 13 402 7,565
351044 23,706 18,091 400 17,691 7,774 9917 9,255 41 136 8 22 455 8,174
4510 54 21,703 7,320 180 7,140 2,865 4,275 4,049 8 32 15 4 167 3,045
5510 64 17,443 4,503 98 4,405 1,885 2,520 2,469 0 9 S 2 35 1,983
65 to 74 13,686 3,394 74 3,320 1,496 1,824 1,727 0 20 0 0 77 1,570
75 to 84 7,236 2,331 52 2,279 984 1,295 1,220 10 33 0 0 32 1,036
85+ 2,149 889 0 889 379 510 446 0 0 0 0 64 379
Notes:

a.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.
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Table 2-14 (Unchanged)
County-to-County In-Migration Data for Greene County, NY

No Move Move In Total from
Outside Region®
Total From Domestic
Abroad
Total Outside Inside Region
Region"
Total From

Age Group Greene Albany Columbia Duchess Rensselaer Ulster
5109 1,491 1,496 20 1476 593 883 712 120 1 — 16 0 34 613
10to 14 1,706 1,074 2 1,072 383 689 571 79 0 21 0 18 385
1510 19 1,713 1,145 19 1,126 495 631 525 27 19 20 5 35 514
20to 24 1,229 1,971 57 1914 991 923 719 81 31 33 0 59 1,048
25t029 967 2,594 65 2,529 1,165 1,364 1111 79 21 14 9 130 1,230
3010 34 1,216 2,540 33 2,507 992 1,515 1169 171 49 57 12 57 1,025
3510 44 3,742 2,816 21 2,795 1,109 1,686 1328 137 53 78 27 63 1,130
4510 54 3,503 1,228 18 1,210 500 710 503 104 15 20 18 50 518
55 to 64 3,195 1,095 3 1,092 518 574 498 25 7 16 0 28 521
65 to 74 3,142 813 3 810 356 454 370 43 17 15 0 9 359
75t0 84 1,979 464 1 463 148 315 279 24 10 0 0 2 149
85+ 480 254 0 254 127 127 120 7 0 0 0 0 127

Notes:

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.
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Table 2-15 (Unchanged)
County-to-County In-Migration Data for Rensselaer County, NY

No Move Move In Total from
Outside Region®
Total From Domestic
Abroad
Total Outside Inside Region
Region"
Total From
Age Group _ _ Rensselaer Albany Columbia Duchess Greene Ulster _
5t09 5.577 4,769 80 4,689 1,046 3,643 2,902 656 64 0 4 17 1,126
10to 14 6,155 3,608 73 3,535 666 2,869 2,283 438 58 21 13 56 739
151019 6.820 5,126 213 4913 2,304 2,609 2,084 368 46 33 47 31 2,517
201024 4911 8,940 436 8,504 3,564 4,940 3,777 776 175 157 26 29 4,000
251029 3,763 8,867 435 8,432 2,331 6,101 4,713 1,211 113 40 0 24 2,766
30034 5,236 7,976 221 17,755 2,053 5,702 4,076 1,419 139 42 14 12 2,274
351044 14,632 9,049 130 8,919 2,112 6,807 5,030 1,503 170 11 39 54 2,242
45 to 54 10,930 3,214 40 3,174 685 2,489 1,951 495 39 0 0 4 725
55 to 64 11,355 2,125 46 2,079 487 1,592 1,303 264 10 2 0 13 533
651074 10,010 1,712 5 1,707 369 1,338 1,101 216 9 4 0 8 374
7510 84 5,613 1,146 7 1,139 190 949 730 205 0 0 5 9 197
85+ 1,522 520 0 520 101 419 328 75 9 0 0 7 101
Notes:

a.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.

TAMS/ Gradient Corporaiion



Table 2-16 (Unchanged)

County-to-County In-Migration Data for Ulster County, NY

No Move Move In Total from
Outside Region®
Total From Domestic
Abroad
Total Outside Inside Region
Region®
Total From
‘Age Group Ulster Albany Columbia Duchess Greene Rensselaer
Sto9 5911 4,990 73 4917 1,619 3,298 2,990 14 13 250 31 0 1,692
1010 14 6,285 4,019 43 3,976 1,340 2,636 2,368 5 17 223 19 4 1,383
15t0 19 6,544 4,059 165 3,894 1915 1979 1,741 12 15 190 9 12 2,080
200 24 4,651 7,370 229 17,141 3,553 3,588 2,980 76 0 454 68 10 3,782
251029 3,959 10,262 293 9,969 3,921 6,048 4,864 5 21 1004 65 19 4214
30t0 34 5,824 9,224 226 8,998 3,238 5,760 4,916 92 18 663 56 15 3,464
35w 44 15,066 11,368 209 11,159 3,839 7,320 6,542 45 23 629 66 15 4,048
451054 13,465 4,510 65 4,445 1,602 2,843 2,504 7 18 272 31 11 1,667
55 to 64 12,045 2,774 49 2,725 832 1,893 1,722 17 9 122 23 0 881
65t074 10,090 2,122 28 2,094 790 1,304 1,241 0 11 37 15 0 818
75 to 84 5,884 1,307 0 1,307 350 957 890 8 0 54 5 0 350
85+ 1,664 494 0 494 181 313 284 0 0 29 0 0 181
Notes:

a.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.
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Table 2-17 (Unchanged)
County-to-County In-Migration Data for the Mid-Hudson River Region

No Move Move In Total from
Outside Region®
Total From Domestic
Abroad
Total  Outside Inside Region
Region®
Total From

Age Group Albany Renssalaer  Columbia Dutchess Greene Ulster
519 32,812 31,098 716 30,382 9,831 20,551 6,633 3,515 1,533 4,808 857 3,205 10,547
10to0 14 36,541 22,644 499 22,145 6,678 15,467 4,819 2,625 1,036 3,756 674 2,557 7177
1510 19 39,986 29,230 995 28,235 14,549 13,686 4,175 2,595 1,014 3,253 702 1,947 15,544
201024 28,386 52,120 1,655 50,465 26,196 24,269 7,174 4,931 1,664 5,772 1,157 3,571 27,851
251029 21,068 59,732 1,982 57,750 22,808 34,942 10,739 6,275 2,199 8,601 1,447 5,681 24,790
301034 30,519 56,336 1,524 54,812 20,052 34,760 12,162 5,047 2,060 8,594 1,438 5,459 21,576
35t044 87,423 65,639 1,251 64,388 22,260 42,128 14,344 6,304 2,390 10,191 1,704 7,195 23,511
45 to 54 74,671 26,203 618 25,585 8,508 17,077 5,540 2,466 1,200 4,448 646 2,777 9,126
551064 69,558 16,504 297 16,207 5,381 10,826 3,439 1,543 743 2,682 607 1,812 5.678
651074 60,958 13,305 191 13,114 4,309 8,805 3,137 1,309 704 1,845 430 1,380 4,500
7510 84 34,362 8,985 84 8,901 2,517 6,384 2,241 971 580 1,304 320 968 2,601
85+ 10,210 4218 0 47218 1,236 2,982 1,315 462 204 480 157 364 1,236

Notes:

a.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Source: 1990 U.S. Census.
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Table 2-18 (Unchanged)
Computation of 1-Year Move Probabilities for the Mid-Hudson Region

Age Group (k) Inyggsoon Start;sss.co.” Startyggs.sose” Outyops.00,"  Probability of Pus Py Pl erence
Moving in a 5- (Mid-Hudson) (Uppes Hudson) Mid-Hudson

year Period" vs. Upper

Hudson

5109 ¢)) 10,547 32,812 36,541 6,818 15.7% 3.1% 2.5% -0.6%
10014 (2) 7,177 36,541 39,986 3,732 8.5% 1.7% 1.6% -0.1%
151019 (3) 15,544 39,986 28,386 27,144 48.9% 9.8% 9.5% -0.3%
20to24 (4) 27,851 28,386 21,068 35,169 62.5% 12.5% 11.8% -0.7%
25029 (5) 24,790 21,068 30,519 15,339 33.4% 6.7% 5.9% -0.8%
301034 (6) 21,576 30,519 43,7128 8,383 16.1% 3.2% 3.5% 0.3%
351044 (7) 23,511 87,423 74,671 36,263 32.7% 6.5% 71.5% 1.0%
45t054 (8) 9,126 74,671 69,558 14,239 17.0% 3.4% 2.2% -1.2%
551064  (9) 5,678 69,558 60,958 14,278 19.0% 38%  32% -0.6%
651074 (10) 4,500 60,958 34,362 31,096 47.5% 9.5% 9.5% 0.0%
751084  (L1) 2,601 34,362 10,210 26,753 724%  145%  14.0% -0.5%
85+ (12) 1,236 10,210 NA" 11,446 100%' 100%' 0.0%

Taken from the column labeled, “Total from Outside Region” in Table 2-14.

The Mid-Hudson Region consists of Albany, Columbia, Dutchess, Greene, Rensselaer, and Ulster Counties.

Set equal 10 the value of Start ,og5.9 in the preceding row.

Out 1985.90, = (Start ggs.oox - SIQrt 1985.00.641 )+ IN 198590

Set equal to (Out jop5.90x ) /(Start j9s5.00% + I 1o85.90.8 ) -

Set equal to 1/5 x the probability of moving in a 5-year period.

The value in this cell is 1/2 the value listed for Start ;95.00,7 10 make Start 1935.905 and Start j955.90; comparable. The adjustment

addresses the fact that Age Group 7 represents 10 years (ages 35 to 44), whereas Age Group 6 represents 5 years (ages 30 to 34).

Since Age Group 12 (ages 85+) is the last age group, there is no value for Start ;95599 ;3.

Assumes no exposure after age 85. This assumption has no effect on the estimated risk since it is assumed that individuals stop fishing by age 80.
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Scenano Timeframe. Current/Future
Medium Fish

Exposure Medium Fish

Exposure Point  Mid-Hudson Fish
Receptor Population. Angler
Receptor Age* Adult

TABLE 2-19a (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS

MID-HUDSON RIVER FISH - Adult Angler

Exposure Rome‘ Paramoter

Parameter Defirutton

Units

RME

cT cT Intake Equation/
Code Value Rationale/ Value Rationate/ Model Name
Roference Reference
ingestion CeanC JPCB Concentration in Fish (Cancer)** mg/kg wet weight 1.1 See Table 2-8 1.4 Seo Table 2-8 Average Daily Intake (mg/kg-day) =
Caa"NC  [PCB Concentration in Fish (Non-cancer)™* mg/kg wet weight 14 See Table 2-8 14 See Table 2-8 Gt X 1Rge, X (1 - LOSS) X FS x EF x ED x CF x 1/BW x 1/AT
1Rgen Ingestion Raie of Fish grams/day 319 90th percentile value, 4.0 50th percentile value,
based on 1991 NY Angler based on 1991 NY Angler
survey. survey.
Loss |[Cooking Loss [+71] 0 Assumes 100% PCBs 02 Assumes 20% PCBs in fish
remains in fish 1s lost through cooking
FS Fracuon from Source unitless 1 Assumes 100% fish 1 Assumes 100% fish
ngested ss from Mid- ingested 1s from Mid-
Hudson, Hudson.
EF Exposure Frequency dayslyear 385 Fish ingestion rate already 365 Fish ingestion rate already
averaged over one year. averaged over one year
ED Exposure Duration (Cancer) years 22 denved from 95lh 6 derived from S50th percentilg
percentile value, based on value, based on 1991 NY
1991 NY Angler and 1990 Angter and 1990 US
US Census data Census data
ED Exposure Duration {(Noncancer) years 7 see text 6 denved from 50th percennlef
value, based on 1991 NY
Angler and 1990 US
Census data.
CF Conversion Factor kg/g 1 00E-03 - 1.00E-03 -
BW Body Weight kg 70 Mean aduit body weight, 70 Mean aduit body weight,
males and females males and females
(USEPA, 1989) (USEPA, 1989b).
AT-C |Averaging Time (Cancer) days 25,550 70-yoar lifetime exposure x 25,550 70-year lifetme exposure x
365 d/yr (USEPA, 1989b) 365 d/yr (USEPA, 1989b).
AT-NC |Averaging Time (Noncancer) days 2,555 ED (years) x 365 days/year 2,190 ED (years) x 365 days/year.

Speaes-werghled PCB concentration averaged over nver location
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Scaenano Timelrame Current/Future
Medium Fish

Exposure Medium Fish

Exposure Point  Mid-Hudson Fish
Receptor Population Angler

TABLE 2-19b (Rewvised)

VALUES USED FOR DAILY INTAKE CALCULATIONS

MID-HUDSON RIVER FISH - Adolescent Angler

FReceptor Age Adolescent
|; Homel P: Parameter Definttion Units RME RME CT CT Intake Equation/
Code Value Ratonate/ Value Rationale/ Mode! Name
Reference Reference
Ingestion Ce'C  |PCB Concentration m Fish (Cancer)** mg/kg wet weight 13 See Table 2-8 15 Sea Table 2-8 Average Daily Intake (mg/kg-day) =
Ce-NC  |PCB Concentration in Fish (Non-cancer)** mg/kg wet weight 1.4 See Table 2-8 15 See Table 2-8 Crsh X (R, x (1 - Loss) X FS x EF x ED x CF x 1/BW x 1/AT
{Aps,  |Ingestion Rate of Fish grams/day 213 2/3 of RME adull ingestion 27 2/3 of AME adull ingestion
rate. rate
Loss |Caooking Loss 99 [} Assumes 100% PCBs 0.2 Assumes 20% PCBs m fish
remains in fish. 18 lost through cooking
FS Fraction from Source unitless 1 Assumes 100% fish 1 Assumes 100% fish
ingested is from Mid- ingested s from Mid-
Hudson. Hudson.
EF Exposure Frequency days/year 365 Fish ingestion rate already 365 Fish ingestion rate atready
averaged over one year. averaged over one year
ED Exposure Duration {(Cancer) years 12 denved from 95th 3 d d from 50th percentile]
percentile value, based on value, based on 1991 NY
1991 NY Angler and 1980 Angler and 1990 US
US Census data Census data
ED Exposure Duration (Noncancer) years 7 see text 3 denved from 50th percentls
value, based an 1991 NY
Angler and 1990 US
Census data.
CF Conversion Factor kg/g 1 00E-03 - 1 00E-03 -
BW  |Body Weight kg 43 Mean adolescent body 43 Moan adolescent body
weight, malas and females weight, males and females
{(USEPA, 1983b). (USEPA, 1989b).
AT-C |Averaging Time (Cancer) days 25,550 70-year lifetime exposure x 25,550 70-yaar lifeume expasure x
365 diyr (USEPA, 1989b). 365 diyr (USEPA, 1989b)
AT-NC |Averaging Time (Noncancer) days 2,555 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year.|

Speaes-weighted PCB concentration averaged over nver location
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Scenano Timeframe Current/Future
Medium. Fish

Exposure Medium Fish

Exposure Paint- Mid-Hudson Fish
Receptor Population, Angler
Receptor Age Child

TABLE 2-19¢ (Rewvised)
VALUES USED FOR DAILY INTAKE CALCULATIONS
MID-HUDSON RIVER FISH - Child Angler

Exposure Routel Parameter Parameter Definttion Unuts AME RAME CcT CcT Intake Equation/
Code Value Rationate/ Value Rationate/ Model Name
Reference Reference
Ingestion Cwh  |PCB Concentration in Fish** mg/kg wet weight 14 See Table 2-8 15 See Table 2-8 Average Daily Intake (mg/kg-day) =
Ry, |Ingestion Rate of Fish grams/day 106 1/3 of RME aduilt ingestion 13 1/3 of CT adull ingestion |Cre X IRpy, X (1 - LOSS) X FS x EF x ED x CF x 1/BW x 1/AT
rate. rate
Loss |Cooking Loss 9/q 0 Assumes 100% PCBs 02 Assumes 20% PCBs i fish
remains mn fish 18 lost through cooking.
FS Fraction lrom Source unitless 1 Assumes 100% fish 1 Assumes 100% fish
ingested s from Mid- ingested 1s from Mid-
Hudson Hudson.
EF Exposure Frequency days/year 365 Fish ingestion rate already 365 Fish ingestion rate already
averaged over one year. averaged over one year
ED Exposure Duration years (-} denved from 95th 3 denved from 50th percentile
percentile value, based on value, based on 1991 NY
1991 NY Angler and 1990 Angler and 1990 US
US Census data. Census data
CF Conversion Factor kg/g 1.00E-03 - 1.00E-03 -
BW  |Body Weight kg 15 Mean child body weight 15 Mean chuld body weight
(USEPA, 1989b). {USEPA, 1989b).
AT-C |Averaging Time (Cancer) days 25,550 70-year hfetime exposure x 25,550 70-year ifeime exposure x
365 d/yr (USEPA, 1989b) 365 dyr (USEPA, 1989b)
AT-NC |Averaging Time (Noncancer) days 2,180 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year

Specias-weighted PCB concentration averaged over nver location for both cancer and non-cancer calculations.
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o Tomeframe CunenlFuture

TABLE 220 (Revised)

VALUES USED FOR DALY INTAKE CALCULATIONS
MID-HUDSON RIVER SEDIMENT - Adult Recreaior

Unita AME RME (1) cT Intake Equation/
Vatus Rationale/ Valun Ratonale/ Model Name
Reference Roference
Ingestion | Cuamas [C [« in mykg 0s3 Seo Table 29 065 See Table 29 Average Daiy Intake (mg/kg-day) =
(Ruaran |Ingestion Rate of Sedmeant mgiday 50 Mean adutl goll ingastion 50 Mean adul sol ingeson Ceuamen X IReames X FS x EF x ED x CF x 1/BW x 1/A]
rate (USEPA, 1897M) rate (USEPA, 19071) T
FS Fraction from Source unstiess 1 Assumes 100% sedment 1 Assumes 100% sedment
exposuwre is trom Mid- exposura 1 from Mid-
Hudson Hudson
EF Exposure Frequency days/year 13 1 day/week, 3 monthsfyr 7 Approximately 50% of RME]
ED Exposure Duration yeoars 23 denved from 95th 5 from S0th
percentie of tesxdence of reskience duration in 5§
duration in 5 Mid-Hudson Mid-Hixdeon Counties (see
Countles (sea taxt) toxt)
CF Factor kg/mg 1 00E-08 - 1 00E-08 -
BW  [Body Wegha kg 70 Mean achi body weight, 70 Moan aduf body weight,
males and females males and females
(USEPA, 1988b) (USEPA, 1989b)
AT-C gayg Time (Cancer) days 25,550 T0-year Metime exposurs x| 25,550 70-year ifalime exposuse X
385 diyr (USEPA, 1989b) 385 dyr (USEPA, 1989b)
ATNC Time (N dayn 8,395  |ED (yoars) x 385 days¥year 1.825 |ED (ysars) x 365 daysiyear
Dermal Coeamee [Ch C In mg'kg 063 Sea (ablo 2 0 065 Soe Table 2.0 [Average Daily Iniake (mg/kg-day) =
DA Darmal Absorption unitiass o Basad on absosption of 014 Based on absorption of [ Copaee X DA x AF x SA x EF x ED x CF x 1/8W x 1/A
PCHs from soll in monkays PCBs trom sofl in monkeys
(Wester, 1993) (Wester, 1983)
AF Foctor mgfem® 03 50% valua for edut (reed 03 50% value for edult (reed
gatherer) hands, lower gathorer) hands, lowar
logs, forearms, and face . forearms, and face
(USEPA, 19991 (USEPA, 1999)
SA Surface Aroa cm¥event 8,073 Ave male/Temale 50th 6,073 Ave malo/female S0th
perceniie harxis, lower percentile  hands, lower
tegs. forearms, feat, and lags, forearms, foet, and
Iace (USEPA, 19970) face (USEPA, 19970)
EF Exposuwre Frequancy everntysar 13 1 day/waek, 3 monthair 7 Approx 50% of RME
ED Exposure Duraton years derived from 95th 5 tram SO0th p
percentile of reskience of tesidence duraton bn 5
ns Upper Hudson Countles
Countles (seo text) (soe text)
CF Ci Factor ky/mg 1 00E-08 - 1 00E-06 -
BW  [Body Wexgm kg 70 Maan adult body wawght, ™ Mean adutt body weight,
males and lerales males and lemales
(USEPA, 1885b) (USEPA, 1988b)
AT-C ging Time (Cances) days 25,550 70-year Metimo exposure x 25,550 70-yoar Hotme exposure x
365 d'yr (USEPA, 1989h) 365 d/yr (USEPA, 19880)
AT-NC ging Time days 8,395 ED (years) x 365 daysAyear 1,825 ED (years) x 365 days/year
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TABLE 2-21 (Rovised)

VALUES USED FOR DALY INTAKE CALCULATIONS
MID-HUDSON RIVER SEDIMENT - Adolescent Recrsator

Uniis RME RME cr cr intake Equation/
Value Ravonale/ Valuo Rationaie/ Model Name
fRafarence Refarence
ingestion Cuaran |Cl C n mg/kg 059 Ses Table 29 []: ] Soe Table 29 Average Daily Intoke (mg/kg-day) =
1R, Rala of mg/day 50 Mean s0ll ingestion rate 50 Mean soll Ingestion rate C.._xlﬂ_..lFSxEFlEDlCFlIIBWl!IATP
(USEPA, 1997 (USEPA, 19971)
FS Fracuon from Source unitless 1 Assumes 100% sodiment 1 Assumes 100% sediment
exposure is from Uppes axpasize ls from Upper
Hudson Hudson.
EF Exposure Frequency days/year » 3 days/wesk, 3 monthsiyr 20 Approximataly 50% ol RME]
ED Exposure Duration yeers 12 derived trom 85th 3 'derived from S50th percertile
percentle of residence of residence duration in 5
dumation in 5 Mxd-Hudson Mid-Hudson Counties (sse
Countigs (see lex} Text)
CF Conversion Factor kg/mg 1 00E-08 - 1 00E-08 -
8w Body Waeight kg 49 Moan adoloscent body Q Maan adolescent body
, males and lemales woight, malos and lemales
(USEPA, 1989b) (USEPA, 1885b)}
AT-C |Averagmg Tkne (Cancer) days 25,550 70-year ffatime exposura x 25.550 70-year bietime exposure x
365 d/yr (USEPA, 1980b) 365 diyr (USEPA, 1939b)
AT NC |Averaging Time (Noncances) days 4,300 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year
Dermal Caamen [Cl C n mg/kg 059 Seo Table 2-9 088 See Table 29 Average Dally Intake (mg/kg-day) =
DA [Dermal Absorption unitiess 014 Based on abaorpiion of 014 Based on o [C, XDA xAF x SA x EF x ED x CF x 1/BW x 1/A
PCBs from soll in monkeys| PCBs from soll In monkeys
(Wester, 1993) (Wester, 1993)
AF (Adherance Faclor mg/em? 025 Midpoint of aduft and child 025 Midpont of adult and child
AF Hands, lower logs. AF Hands, lower logs.
forearms. and face foraarms, and faca
(USEPA, 19900 (USEPA, 10991
SA Surtace Araa cm¥even 426 Avo maleTemale Sith 4,263 Ave mala/female S0th
percentlis ega 12 hands, perceniia age 12 hands,
lower logs, lorparme, feel, lower legs, foreerms, fest,
and face (USEPA, 19971) and lace (USEPA, 1997
EF Exposure Froquency eventiyoar » 3 daya/wesk, 3 monthe/yr 20 Approximalaly 50% of RME
ED  |[Exposure Duration years 12 derived trom 85th ] from 50th
ppercenita of residence ©of resxience duration in 5
duration in 5 Mid-Hudson Mid-Hudson Counlies (see
Countles (soe 1ex) text)
[~ . Factor kg/mg 1 00E-08 - 1 00E-08 -
aw Body Waight kg 43 Mean adoloscent body L] Mean adolescent body
malos and lemales males and [emales
(USEPA, 1988b) (USEPA, 198%b)
AT-C  |Averaging Tima (Cancer) days 25,550 70-year Eeaiimo axposure x 25,550 70-yoar Hetime axposure x
385 diyr (USEPA, 1089b) 385 diyr (USEPA, 1989b)
AT-NC [Averaging Time (Noncancer) days 4,380 ED (years) x 365 days/year 1,095 ED (years) x 385 days/year
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Exposure Pobd  Banks of Mid-Hudson

eceptor Poputation  Recreator

0_Child

TABLE 2-22 [Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS
MID-HUDSON RIVER SEDIMENT Chil Recreator

xposure Routdl P ( Unis RME RME Cc¥ cr intake Equation/
Code Valuo Raftionate/ Vale Rationale/ Muodel Name
Reterence Reference
ingestion Crstrran [~ in mg/kg 06e See Table 2-9 068 Seo Table 29 (Avarage Dally Iniake (mg/kg-cay) =
IRyegmes |Ingestion Rale of Sedsnem mg'day 100 Mean child 808 Ingestion 100 Moan child 508 ;gestion |C o % [Rudmen X FS x EF x ED x CF x Y/BW x /A1)
mta (USEPA, 1997 rate (USEPA, 10971}
Fs Fraction from Source unilless 1 Assumes 100% sediment 1 Assumas 100% sediment
axposure ls fram Uppar axposure is from Upper
Hudson, Hudson,
EF Exposura Frequancy days/year 13 1 dayfweek, 3 monthsiyr 7 Approx 50% of RME
ED Exposure Ouration years ] derivad from 85th 3 from 50th
percentile of rasidenca of residence duration in 5
duration in 5 Mid-Hudson Mid-Hudson Counties (sea
Countles (see text) texa)
CF  ]Conversion Factor kg/mg 1 00E-08 - 1 00E-08 -
BW  |Body Weigha kg 15 Maan child body weight, 15 Mean child body weight,
malps end lamales males and females
(USEPA, 1989D) (USEPA, 1888D)
AT-C |Averaging Time (Cancer) days 25,550 70-year lletima expasure x 25,550 70-year filatime exposwe x
365 dyr (USEPA, 1985b) 365 diyr (USEPA. 198%b)
AT-NC JAveraging Time (Noncancer) days EAL |ED (yoars) x 365 daya/ysar | 1.085 |ED (years) x 385 daysiysar
Demmal Cueaners[Chomical Conceriralion h Sedimerd mokD 064 See Tabie 29 T66 See Table 25 Average Daty Intake (mg/kg-cay) =
DA Dermal Absorption unitless 014 Based on absorption of o4 Basad on absorption of  [Coegmen X DA x AF x SA x EF x ED x CF x 1/BW x 1/AT]
PCBa from soll in monkoys PCBs trom oo In monkeys
(Wester, 1893) (Waster, 1993)
AF Adherance Factor mglem* 02 S0% value lor chikiren 02 S0% value for children
{moisi soif)  hands, lower (moist soil)  hands, lower
legs, foraarms, and face fogs, lorearms, and face
(USEPA, 19991) (USEPA, 19991)
SA  |Suraca Area cm¥evenl 2702 B0th perceniile ave for 2,792 50th percentile ave for
malefiemale child age 8 mala/fernale chiki age 6
hands, lowar lags, hands, lower lags,
foroarms, feot, and lace forearms, leet, and tace
(USEPA, 19971) {USEPA, 1897
EF Exposure Frequency overtiyear 13 1 dayfwoek, 3 momhs/yr 7 Approx. 50% of RME
ED  |Exposure Duration years 8 derived from 85th 3 derived from 50th percentily
percenilie of residence of resxience duration in 6
duration in 5 Mid Hudson Mid Hudaon Countles (seo
Countles (see toxt) text)
CF [Conversion Factor kgymg 1 OOE-08 - 1 00E-068 -
BW  [Body Weight ™ 15 Meanchil body weight, 15 Mean chid body weight,
males and lomales males and lemalas
(USEFA, 1989b) (USEPA, 1989b)
AT-C  |Averaging Time (Cancer) days 25,550 70-yoar Relme exposura x 25,550 70-year bietime exposure x
365 d/yr (USEPA, 188%9b) 365 dAT (USEPA, 1983b)
AT-NC [Averaging Time {Noncancer) days 2,190 ED (yoars) x 385 days/yoar 1,095 ED (yoars) x 365 daysfysar
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enario Timeframe Current/Future
edium River Water

Exposure Medium River Water
Exposure Point. Mid-Hudson River
Receptor Population Recreator
Receptor Age Adult

TABLE 2-23 (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS
MID-HUDSON RIVER WATER - Adult Recreator

Exposure Houle| Parameter

Parameter Definiion Units RME RME CT CcT - Intake Equation/
Code Value Rationale/ Value Ratonate/ Mode! Name
Refarence Roferenco
Dermal Cuue  |Chemical Concentration in River Water mglL 8 8E-06 See Table 2-10 1 5E-05 See Table 2-10 Average Dally intake (mg/kg-day) =
Kp Dermal Permeability Constant (for PCBs) cm/hour 048 Hexachtorobiphenyl 0.48 Hexachlorobiphenyl Cowater X Kp X SA x DE x EF x ED x CF x 1/BW x 1/A
(USEPA, 1999f) (USEPA, 1999f)
SA Surface Area cm? 18,150 Full body contact (USEPA, 18,150 Full body contact (USEPA,
19971) 19971)
DE Dermal Exposure Time hours/day 28 National average for 26 Natonal average for
swimming (USEPA, 1989b) swimming (USEPA, 1989b)
EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approx 50% of RME
ED Exposure Duration years 23 derived from 95th percentile] L derived from 50th percentile
of residence duraton in 5 of residence duration in 5
Mid-Hudson Counties (see Mid-Hudson Counties (see l
text) tex) r
CF Conversion Factor Uem? 1 00E-03 - 1.00E-03 -
BW Body Weight kg 70 Mean adult body weight, 70 Mean adult body weight,
malgs and females males and females
(USEPA, 1989b) (USEPA, 1989b)
AT-C  |Averaging Tume (Cancer) days 25,550 70-year lifetime exposure x 25,550 70-year lilehme exposure x
365 d/yr (USEPA, 1989Db). 365 diyr (USEPA, 1989b)
AT-NC Averaging Time (Noncancer) days 8,395 ED (years) x 365 days/year 1,825 ED (years) x 365 days/year
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nario Timeframe Current/Fulure
edium River Water

xposure Medium River Water
xposure Pont Mid-Hudson River
Receptor Population Recreator
Receptor Age” Adolescent

TABLE 2-24 (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS
MID-HUDSON RIVER WATER - Adolescent Recreator

IExposure Route| Parameter Parameter Definition Units RME RME CcT CcT Intake Equation/
Code Value Rationate/ Value Rationale/ Model Name
Reference Relerence
Dermal Cusee |Chemicai Concentration in River Water mg/L 1 1E-05 See Table 2-10 1.6E-05 See Table 2-10 Average Dally Intake (mg/kg-day) =
Kp Dermal Permeability Constant {for PCBs) cnvhour 048 Hexachlorobiphenyl 0.48 Hexachlorobiphenyl Cunter X Kp x SA x DE X EF X ED x CF x 1/BW x 1/AT]
(USEPA, 19991) (USEPA, 19991)
SA Surface Area cm? 13,100 Full body contact (USEPA, 13,100 Full body contact (USEPA,
19971) 1997f)
DE Dermal Exposure Time hours/day 26 Natlonal average for 26 National average for
swimming (USEPA, 1989b) swimming (USEPA, 1989b).
EF Exposure Frequency dayslyear 39 3 days/week, 3 months/yr 20 Approx. 50% of RME
ED Exposure Duration years 12 derived from 95th percent:! 3 d d from 50th p: ntile)
of residence duratonin 5 of residence duration in §
Mid-Hudson Counties (sea Mid-Hudson Counties (see
text) text)
CF Conversion Factor Lem? 1 00E-03 - 1.00E-03 -
BW Body Welght kg 43 Mean adolescent body 43 Mean adolescent body
woight, males and temales waight, males and females
(USEPA, 1989b) (USEPA, 1989b)
AT-C |Averaging Time (Cancer) days 25,550 70-year hfetime exposure x 25,550 70-year hifetime exposure x
365 d/yr (USEPA, 1989b) 365 d/yr (USEPA, 1989b).
AT-NC |Averaging Time (Noncancer) days 4,380 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year
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ecaptor A

enario Timeframe CurrenVFulure
ecium River Water

Exposure Medium: River Water
Exposure Poini: Mid-Hudson River
Receptor Population. Recreator

e: Child

TABLE 2-25 (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS
MID-HUDSON RIVER WATER - Child Recreator

"Exposure Route] Parameter

Parameter Definition Units RME RME CT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Relerence .
Dermal Cwae  |[Chemical Concentration in Rver Water mg/L 14E-05 See Table 2-10 1.6E-05 See Table 2-10 Average Daily Intake (mg/kg-day) =
Kp Dermal Parmeability Constant (for PCBs) cm/hour 0.48 Hexachlorobiphenyl 048 Hexachiorobiphenyl Cuwater X KP X SA x DE x EF x ED x CF x 1/BW x 1/AT]
(USEPA, 19991) (USEPA, 19991)
SA Surface Area cm? 6,880 Full body contact (USEPA, 6,880 Full body contact (USEPA,
1997f) 19971)
DE Dermal Exposure Time hours/day 26 National average for 26 National average for
swimming (USEPA, 1989b) swimming (USEPA, 1989b)
EF Exposure Frequency days/year 13 1 day/week, 3 months/yr Approx. 50% of RME
ED Exposure Duration years 6 derived from 95th percentile} danved from 50th percentile]
of residence duration in 5 of residence duration in 5
Mid-Hudson Counties (see Mid-Hudson Counties (see
text) text)
CF Conversion Factor Uem? 1 00E-03 - 1 00E-03 .-
BW Body Weight kg 15 Mean child body weight, 15 Mean child body weight,
males and females males and females
(USEPA, 1989b) (USEPA, 1989b)
AT-C [Averaging Time (Cancer) days 25,550 70-year ifelime exposure x 25,550 70-year hfstime exposure x
365 d/yr (USEPA, 1989b). 365 d/yr (USEPA, 1989b)
AT-NC |Averaging Time (Noncancer) days 2,190 ED {years) x 365 days/year.| 1,085 ED (years) x 365 days/year
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Receplor A

enario Timeframe CurrentFuture
edium River Water

xposure Medium* River Water
Exposure Point: Mid-Hudson River
eceptor Population Resent

Adult

TABLE 2-26 (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS

MID-HUDSON RIVER WATER - Adult Resldent

“Exposure Routel Parameter

Parameter Defimtion Units RME RME CcT CcT Intake Equation/
Code Value Rationale/ Value Ratonate/ Model Name
Reference Reference
Ingestion Couue [Chemical Concentration in River Water mg/L 8.8E-06 See Table 2-10 1 5E-05 See Table 2-10 Average Daily Intake (mg/kg-day) =
IR +ngesl|on Rate Uday 23 90th percentile drinking 1.40 Mean drinking water intake JC ue X IR X EF x ED x 1/BW x 1/AT
water intake rate for adulls rate for adults (USEPA,
(USEPA, 1997c) 1997¢)
EF Exposure Frequency daysfyear 350 {USEPA, 1991b) 350 (USEPA, 1991b)
ED Exposure Duration years 23 denved (rom 95th percentil L1 denved from 50th percentile
of residence duration in 5 of residence duration In 5
Mid-Hudson Counties (see Mid-Hudson Counties (see
text) text)
BW Body Weight kg 70 Mean adult body weight, 70 Mean adult body weight,
males and females males and females
(USEPA, 1989b) (USEPA, 1989b).
AT-C  |Averaging Time (Cancer) days 25,550 70-year litetime exposure x 25,550 70-year hifeime exposure x
365 diyr (USEPA, 1989b) 365 d/yr (USEPA, 1989b)
AT-NC |Averaging Time (Noncancer) days 8,395 ED (years) x 365 days/year 1,825 ED (years) x 365 days/year
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Receptor

enarno Timeframe: Current/Future
edium Rwer Water

Exposure Medium River Water
Exposure Point  Mid-Hudson River
Receptor Population Resident

e Adolescent

TABLE 2-27 (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS
MID-HUDSON RIVER WATER - Adolescent Resident

Exposure Roule| Parameter Parameter Deflnition Units RME RME cT CcT Intake Equatiorn/
Code Vatue Rationale/ Value Rationale/ Model Name
Reference Reference
ingestion Cunee |Chemical Concentration in River Water mgiL 1.1E-05 See Table 2-10 16E-05 See Table 2-10 Average Daily Intake (mg/kg-day) =
IR Ingeshion Rate L/day 23 90th percentile drinking 140 Mean drinking water intake |Cuw X IR x EF x ED x 1/BW x 1/AT
water intake rate for adults rate for adults (USEPA,
(USEPA, 1997¢) 1997c)
EF |Exposure Frequency days/year 350 (USEPA, 1991b) 350 (USEPA, 1991b)
ED Exposura Duration years 12 derived from 95th percentite} 3 denved from 50th percentile|
of residence duration In 5 of residence duration in 5
Md-Hudson Counties (see Mid-Hudson Counties (see
text) text)
Bw Body Weight kg 43 Mean adolescent body 43 Mean adolescent body
wesght, males and females welght, mates and females
(USEPA, 1989b) {USEPA, 1989b).
AT-C  |Averaging Time {Cancer) days 25,550 70-year hfetime exposure x 25,550 70-year lifefime exposure x
365 diyr (USEPA, 1989b). 365 dfyr (USEPA, 1989b).
AT-NC |Averaging Time (Noncancer) days 4,380 ED (years) x 365 days/year. 1,085 ED (years) x 365 days/year.
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nano Timeframe Current/Future
edium. River Water
Exposure Medium Riwver Water
Exposure Pont  Mid-Hudson River
Receptor Population Resident
Receptor Age Child

TABLE 2-28 (Revised)

VALUES USED FOR DAILY INTAKE CALCULATIONS

MID-HUDSON RIVER WATER - Child Resident

“Exposure Houl;* Parameter Parameter Definilion Units RME RME cr CcT Intake Equation/
Code Value Rationate/ Value Rahonate/ Model Name
Reference Reference
Ingestion Cuaw  |Chemical Concentration in River Water mglL 1.4E-05 See Table 2-10 1 6E-05 See Table 2-10 Average Dally intake (mg/kg-day) =
IR |ingestion Rate Uday 15 90th percentile drinking 0.87 Mean drinking water intake |Cyua x IR x EF x ED x 1/BW x 1/AT
water intake rate for rate for children, ages 3-5
children, ages 3-5 (USEPA, (USEPA, 1997c)
1997¢)
EF Exposure Frequency days/year 350 (USEPA, 1991b) 350 (USEPA, 1991b)
ED Exposure Duration years 6 {derived from 95th percentile] 3 derived from 50th percentile
of residence duraton in 5 of residence duration in §
Mid-Hudson Counties (see Mid-Hudson Counties (see
text) text)
BW Body Weight kg 15 Mean child body weight, 15 Mean child body weight,
males and females males and females
(USEPA, 1989b) (USEPA, 1989Db).
AT-C |Averaging Time (Cancer) days 25,550 70-year ifetime exposure x 25,550 70-year lifetime exposure x
365 diyr (USEPA, 1889b) 365 diyr (USEPA, 1989b)
AT-NC |Averaging Time (Noncancer) days 2,190 €D (years) x 365 days/year 1,095 ED (years) x 365 days/year
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TABLE 3-1 (Unchanged)
NON-CANCER TOXICITY DATA -- ORAL/DERMAL
MID-HUDSON RIVER

M =
Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RID: Dates of RID:
of Potential Subchronic Value Units | Adjustment Factor Dermal Target | Uncertainty/Modifying| Target Organ | Target Organ (1)
Concem RID Organ Factors (MM/DD/YY)
Aroclor 1254  |Chronic 2 0E-05 (2) |mg/kg-d - - - LOAEL 300 IRIS 6/1/97
d Aroclor 1016 7.0E-05 (3) {mg/kg-d -- - - NOAEL 100 IRIS €/1/97

N/A = Not Applicable

(1) IRIS value from most recent updated PCB file.

{(2) Oral RiD for Aroclor 1254; there is no RiD available far total PCBs. PCBs in fish are considered to be most like Aroclor 1254.

(3) Oral RfD for Aroclor 1016, there 1s no RID available for total PCBs. PCBs in sediment and water samples are considered to be most like Aroclor 1016.
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TABLE 3-2 (Unchanged)
CANCER TOXICITY DATA -- ORAL/DERMAL
MID-HUDSON RIVER

Chemical Oral Cancer Stope Factor Oral to Dermal Adjusted Demmal Units Welght of Evidence/ Source Date (1)
of Potental Adjustment Cancer Slope Factor Cancer Guideline Target Organ (MM/DD/YY)
Concem Factor Descnption
PCBs 1 (2 - - (mg/kg-d)” B2 RIS 6/1/97
2 (@3 - - (mg/kg-d)” B2 IRIS 6/1/97
03 (4) - - (mg/kg-d)” 82 IRIS 6/1/97
04 (5) - - (mg/kg-d)~ B2 IRIS 8/1/97
IRIS = Integrated Risk information System EPA Group:

HEAST= Health Effects Assessment Summary Tables

(1) IRIS value from most recent updated PCB file.

A - Human carcinogen

B1 - Probable human carcinogen - indicates that imited human data are available

B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity

Waeight of Evidence:

Known/Likely

Cannot be Determined

Not Likely

{(2) Central esimate siope factor for exposures to PCBs via ingestion of fish, ingestion of sediments, and dermal contact (if dermal absorption fraction is applied) with sediments.

(3) Upper-bound slope factor for exposures to PCBs via ingestion of fish, ingestion of sediments, and dermal contact (if dermal absorption fraction is applied) with sediments.

(4) Central estimate slope factor for exposures to PCBs via ingestion and dermal contact (if no absorption factor is applied) with water soluble congeners in river water.

{5) Upper-bound slope factor for exposures to PCBs via ingestion and dermal contact (if no absorption factor is applied) with water soluble congeners in river water.
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TABLE 4-1a-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER FISH - Adult Angler

cenano Timeframe. Current/Future
ediumy Fish
Exposure Medium. Fish
Exposure Point. Mid-Hudson Fish
Receptor Population Angler
Receptor Age Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reterence Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Unils

Calculation (1)

Ingastion PCBs 14 mg/kg wt weight 14 mg/kg wt weight M 6.4E-04 mg/kg-day 20E-05 mg/kg-day N/A N/A 32

— 1]
Total Hazard Index Across All Exposure Routes/Pathways | 32 |
(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for hazard calcutation.
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nano Timeframe Current/Future
edium. Fish
Exposure Medium Fish
sure Point. Mid-Hudson Fish
Receptor Population Angler
eceptor Age Adult

TABLE 4-1a-CT (Revised)

CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER FISH - Adult Angler

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Relerence Reterence | Relerence Hazard
Route of Potential EPC EPC EPC EPC Selocted (Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration| Concentration Quotent
Concemn Value Units Value Units for Hazard Units Units
Calculation (1)
Ingestion PCBs 14 mg/kg wt weight 14 mg/kg wt weight M 6 4E-05 mg/kg-day 2.0E-05 mg/kg-day NA N/A 3
Total Hazard Index Across All Exposure Routes/Pathways 3

n

Specify Medium-Specific (M) or Route-Spectlic (R) EPC selected for hazard calculation
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TABLE 4-1b-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER FISH - Adolescent Angler

nano Timeframe: Current/Future
edium- Fish
Exposure Medium Fish
xposure Point. Mid-Hudson Fish
eceptor Population Angler
eceptor Age Adolescent

Exposure Chemical Medium Medium Raute Route EPC Intake Intake Reference Reference Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
ingestion |PCBs 14 mg/kg wt waight 14 mg/kg wt weight M 6 9E-04 mg/kg-day 2 0E-05 mg/kg-day NA N/A a5

Total Hazard Index Across All Exposure Routes/Pathways || 35

(1) Speciy Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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nano Timeframe Current/Future

edium’ Fish

xposure Medium Fish
Exposure Point  Md-Hudson Fish

eceptor Population Angler

eceptor Age Adolescent

TABLE 4-1b-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER FISH - Adolescent Angler

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calcutation.

Total Hazard index Across All Exposure Routes/Pathways

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units |Concentration] Concentration Quotient
Concem Value Units Value Uniis for Hazard Units Units
Calculation (1)
Ingestion Ipcas 15 mg/kg wt weight 1.5 mg/kg wt weght M 7.5E-05 mg/kg-day 2.0E-05 mg/kg-day NA N/A 4

TAMS/ Gradient Corporation



nario Timeframe Current/Future

edium: Fish

Exposure Medium, Fish

Exposure Point  Mid-Hudson Fish

eceptor Population Angler

Receptor Age Child

TABLE 4-1¢-RME (Revised)

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

MID-HUDSON RIVER FISH - Child Angler

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer} | (Non-Cancer) Dose Dose Units 1Concentration| Concentration Quotient
Concem Vaiue Units Value Units for Hazard Units Units
Calculation (1)
Iingeston IPCBs 14 mg/kg wt weight 14 mg/kg wt weight M 9 9E-04 mg/kg-day 2.0E-05 mg/kg-day N/A N/A 49 ||
Total Hazard Index Across All Exposure Routes/Pathways 49:- |

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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cenano Timeframe Cumrent/Future

edium. Fish

posure Medium- Fish

Exposure Point  Mid-Hudson Fish

Receptor Population. Angler

Receptor Age. Child

TABLE 4-1¢-CT (Rewised)

CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER FISH - Child Angler

Exposure Chemucal Mediuum Medium Route Route EPC Intake Intake Reference Reference Reference | Reference Hazard
Routs of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Unils
Calculation (1)
Ilngesnon PCBs 15 mg/kg wt weight 15 mg/kg wt weight M 1 0E-04 mg/kg-day 2 0E-05 mg/kg-day N/A N/A 5
Total Hazard Index Across All Exposure Routes/Pathways 5

(1

Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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cenario Timeirame. Current/Future
edium Sediment
Exposure Medium Sediment
Exposure Pont  Banks of Mid-Hudson
eceptor Population Recreator
eceptor Age* Adult

TABLE 4-2-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER SEDIMENT- Adult Recreator

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reterence Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units |Concentration] Concentration Quotient
Concemn Value Units Value Units for Hazard Units Units -
Calculation (1)
Ingestion PCBs 0.53 mg/kg 0.53 mg/kg M 13E-08 mg/kg-day 70E-05 mg/kg-day N/A N/A 0.00019
Demal PCBs 0.53 mg/kg 053 mo/kg M 6 9E-08 mg/kg-day 7 OE-05 mg/kg-day NA N/A 0.0010
Total Hazard Index Across All Exposure Routes/Pathways 0.0012

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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TABLE 4-2-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER SEDIMENT- Aduit Recreator

nano Timeframe. Current/Fulure
edium Sediment
Exposure Medium: Sediment
Exposure Point Banks of Mid-Hudson
Receptor Population: Recreator
Receptor Ags. Adult

FI
Exposure Chemucal Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calcutation (1)
Ingestion PCBs 065 ma/kg 0.65 mg/kg M 8.9E-09 mg/kg-day 7.0E-05 mg/kg-day
Dermal PCBs 0.65 mg/kg 065 mg/kg M 4.5E-08 mg/kg-day 7.0E-05 mg/kg-day

Total Hazard Index Across All Exposure Routes/Pathways
(1) Specify Medium-Speaiic {M) or Route-Specific (R) EPC selected for hazard calculation
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cenano Timeframe CumenVFulure
ledium* Sediment

Exposure Medium Sediment

xposure Point- Banks of Mid-Hudson
Receptor Population Recreator

Receptor Age* Adolescent

TABLE 4-3-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER SEDIMENT- Adolescent Recreator

Exposure Chemical Medium Madium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route ol Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units | Concentration] Concentration Quotient
Concem Value Units Value Umts for Hazard Units Units
Calculation (1)
Ingestion PCBs 0.59 mg/kg 059 mg/kg M 7 3E-08 mg/kg-day 7 OE-05 mg/kg-day N/A N/A 00010
Dermal PCBs 0.59 mg/kg 059 mg/kg M 22E-07 mg/kg-day 7 0E-05 mg/kg-day N/A N/A 00031
Total Hazard Index Across All Exposure Routes/Pathways 0.0042

m

Specity Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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enano Timeframe. Cument/Future

edium Sediment

xposure Medium Sediment

Exposure Point  Banks of Mid-Hudson
eceplor Populaton Recreator

Receptor Age Adolescent

TABLE 4-3-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER SEDIMENT- Adalescent Recreator

Exposure Chemical Medium Medum Route Route EPC Intake Intake Reference Relerence Reference Reterence Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentmation] Concentration Quotient
Concem Value Units Value Units for Hazard Units Unils
Calculauon (1)
Ingestion PCBs 066 mg/kg 066 mg/kg M 4.2E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.00060
Demnat PCBs 066 mg/kg 0.66 mg/kg M 1.3E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.0018
Total Hazard Index Across All Exposure Routes/Pathways 0.0024

M

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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TABLE 4-4-RME (Revisaed)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER SEDIMENT - Child Recreator

cenano Tmeframe. Current/Futuse
edium. Sediment
Exposure Medum- Sediment
Exposure Point  Banks of Mid-Hudson
Receptor Population- Recreator
Receptor Age- Child

Exposure Chemical Medium Medium Route Route EPC intake Intake Reference Reference Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Units

Calculation (1)

PCBs 0.64 mg/kg 0.64 mg/kg M 1.5€-07 mg/kg-day 7 0E-05 mg/kg-day N/A N/A 0.0022
PCBs 0.64 mg/kg 064 mg/kg M 12E-07 mg/kg-day 70E-05 mg/kg-day NA NA 0.0017

Ingestion
Dermal

——————————————————————————
Total Hazard Index Across All Exposure Routes/Pathways | 0.0039

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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nano Timeframe Current/Future
edum Sediment

xposure Medium Sediment

xposure Point  Banks of Mid-Hudson
Receptor Population. Recreator
Receptor Age Child

TABLE 4-4-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER SEDIMENT - Child Recreator

(1) Specily Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Exposure Chemucal Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Ingestion PCBs 066 mg/kg 066 mg/kg M B4E-08 mg/kg-day 7 OE-05 mg/kg-day N/A N/A 0.0012
Demnal iPces 066 mg/kg 0.66 mg/kg M 6.6E-08 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.0009
Total Hazard Index Across All Exposure Routes/Pathways 0.0021
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cenario Timeframe. Current/Future

edium: River Water

xposure Medium. River Water

xposure Point. Mid-Hudson River
Receptor Population Recreator
Receptor Age. Adult

TABLE 4-5-RME (Rewvised)

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

MID-HUDSON RIVER WATER - Adult Recreator

P Chemical Medium Medium Route Route EPC Intake intake Reference Relference Reference Roference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancar) Dose Dose Units }Concentration] Concentration Quotient
Concemn Value Units Value Uniis for Hazard Units Units
Calculaton (1)
Dermal PCBs 8.8E-06 mg/L 8.8E-06 mg/L M 1.0E-07 mg/kg-day 70E-05 mg/kg-day N/A N/A 0.0014
Total Hazard Index Across All Exposure Routes/Pathways 0.0014
(1)

Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation
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cenano Timeframe Current/Future
edium River Water
Exposure Medium River Water
Exposure Pomnt  Mid-Hudson River
Receptor Population Recreator
Receptor Age~ Adult

TABLE 4-5-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER WATER - Adult Recreator

;

Exposure Chemical Medium Medium Route Route EPC intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calcutation (1)
Dermal PCBs 1 5E-05 mg/L 1.5E-05 mg/L M 9.3E-08 mg/kg-day 7 OE-05 mg/kg-day N/A N/A 0.0013
Total Hazard Index Across All Exposure ﬁoutes/Pathways 0.0013

(1) Specily Medium-Specific (M) or Route-Spectic (R) EPC selected for hazard calculation
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TABLE 4-6-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adolescent Recreator

cenano Timeframe Cumrent/Fulure
Medium River Water
Exposure Medium River Water
xposure Point Mid-Hudson River
Receptor Population- Recreator
Receptor Age* Adolascent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Relerence Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units  |Cancentration| Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
IDermaI PCBs 1.1E-05 mg/L 1.1E-05 mg/L M 4 5E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.0064 {

Total Hazard Index Across Al Exposure Routes/Pathways -| 0.0064 |
(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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TABLE 4-6-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER WATER - Adolascent Recreator

nano Timeframe CumenVFuture
edium River Water
Exposure Medium- River Water
Exposure Point: Mid-Hudson River
Receptor Population Recreator
Receptor Age Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reterence Reference Reference Reference Hazard
Roule of Potential EPC EPC EPC EPC Selected (Non-Cancer) | {(Non-Cancer) Dose Dose Units  |Concentration] Concentration Quatient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Dermal |PCBs 1 6E-05 mg/L 16E-05 mg/L M 3 3E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.0048
Total Hazard Index Across All Exposure Routes/Pathways 00048
(1) Specily Medium-Specific (M) or Routa-Specific (R) EPC selected for hazard calculation
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TABLE 4-7-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Child Recreator

cenano Timeframe: Current/Fulure
edium, River Water
Exposure Medium. River Water
Exposure Pont Mid-Hudson River
Receptor Population: Recreator
eceptor Age Child

Exposure Chemical Medium Medium Route Route EPC Intake Inlake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selecled {Non-Cancer) | (Non-Cancer) Dose Dose Units |[Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Umits
Calcutation (1)
Dermal IPCBs 1 4E-05 mg/L 1.4E-05 mg/L M 29E-07 mg/kg-day 7 OE-05 mg/kg-day N/A N/A 0 0041

_ I R NS E—
Total Hazard Index Across All Exposure Routes/Pathways I 0.0041

(1) Specily Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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TABLE 4-7-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER WATER - Child Recreator

nano Timeframe Cument/Future
edium River Water
Exposure Medwm River Water
Exposure Point  Mid-Hudson River
Receptor Population Recreator
Receptor Age Child

Exposure Chemical Medium Medium Route Route EPC Il Intake Intake Reference Reference Reference | Reference Hazard
Route of Polential EPC EPC EPC EPC Salected {Non-Cancer) | (Non-Cancer) Dose Dose Units  [Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Unils
Calculation (1)
Dermal |PCBs 1 6E-05 mg/L 1.6E-05 mg/L M 1.8E-07 mg/kg-day 7.0E-05 mg/kg-day N/A NA 0.0025
| - _ -

Total Hazard Index Across All Exposure Routes/Pathways 0 0025

(1) Speciy Medm-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation
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TABLE 4-8-RME (Revised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adult Resident

nano Timeframe Current/Future
edium: River Water
Exposure Medium River Waler
Exposure Point. Mid-Hudson River
eceptor Population Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Relerence Reference Reference
Route of Potential EPC EPC EPC EPC Selected {Non-Cancaer) | (Non-Cancer) Dose Dose Umits  [Concentration] Concentration

Concem Value Units Value Units for Hazard Units Untis

Calculation (1)

Ingestion IPCBS 8.8E-06 mg/L 8 8E-06 mg/L M 28E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A

Total Hazard Index Across All Exposure Routes/Pathways |
(1) Specitly Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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nano Timeframe* Current/Future
edium: River Water
Exposure Medium. River Water
Exposure Point  Mid-Hudson River
Receptor Population Resident
eceptor Age Adult

TABLE 4-8-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER WATER - Adult Resident

Exposure Chemical Medium Medwum Route Route EPC Intake Intake Reference Reference Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotient
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Ingestion PCBs 1 5E-05 mg/L 1 5E-05 mg/L M 2.9E-07 mg/kg-day 7 0E-05 mg/kg-day N/A L NA 0.0041
Total Hazard Index Across All Exposure Routes/Pathways 00041

(1

Speaty Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
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TABLE 4-9-RME (Rewvised)
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adolescent Resident

cenasio Timeframe: Current/Future

edium River Water

xposure Medium® River Water
Expasure Point  Mid-Hudson River
Receptor Population: Resident

ecepior Age- Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Setected (Non-Cancer) | (Non-Cancer) Dose Dose Units {Concentration] Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (t)
ingestion |PCBs 1.1E-05 mg/L 1 1E-05 mg/L M 5 6E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.0081
Total Hazard Index Across All Exposure Routes/Pathways 0.0081
(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

TAMS/ Gradient Corporation



TABLE 4-9-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER WATER - Adolescent Resident

cenano Timeframe Current/Future

edium. River Water

xposure Medium Rwver Water
Exposure Point  Mid-Hudson River

Receptor Population- Resident

Receptor Age: Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reterence Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units |Concentration] Concentration Quotient

Concemn Value Units Value Umits for Hazard Units Units
Calculation (1)
ingeston PCBs 1 6E-05 mg/L 1 6E-05 mg/L M 5.0E-07 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.0071
m— — —  —
Total Hazard Index Across All Exposure Routes/Pathways | 0.0071 |

0

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

TAMS/ Gradient Corporation



cenano Timeframe Cumrent/Future
edum: River Water
Exposurs Medium River Water
Exposure Pomt. Mid-Hudson River
Receptor Population Resident
Receptor Age Child

TABLE 4-10-RME (Revised)

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Child Resident

Exposure Chemcal Medum Medium Route Route EPC Intake Intake Reference Reference Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units |Concentration| Concentration Quotient
Concern Value Units Value Units for Hazard Units Uniis
Calcutation (1)
ingestion PCBs 1 4E-05 mg/L 1.4E-05 mg/L M 1 3E-06 mg/kg-day 7.0E-05 mg/kg-day N/A N/A 0.019

(1

Speafy Medium-Specific (M) or Route-Specific (R) EPC setected tor hazard calculation

Total Hazard Index Across All ETposure Routes/Pathways

TAMS/ Gradient Corporation




TABLE 4-10-CT (Revised)
CALCULATION OF NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER WATER - Child Resident

nano Timeframe Curment/Future
ledium’ River Water
xposure Medium River Water
xposure Point  Mid-Hudson River
eceptor Population Reswdent

eceplor Age. Child
Exposure Chemical Medium Medum Route Route EPC intake Intake Reference Reference Reference | Reference Hazard
Route of Potental EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose Dose Units  |Concentration] Concentration Quotent
Concem Value Units Value Units for Hazard Units Units
Calculation (1)
Ingestion PCBs 1.6E-05 mg/L 1 6E-05 mg/L M 8 9E-07 mg/kg-day 7 0E-05 mg/kg-day N/A N/A 0013
Total Hazard Index Across All Exposure Routes/Pathways 0.013

(1) Specily Medum-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation

TAMS/ Gradiens Corporation



TABLE 4-11a-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER FISH - Adult Angler

Scenano Timeframe: Current/Future
Medium: Fish

Exposure Medium: Fish

Exposure Point: Mid-Hudson Fish
Receptor Population: Angler
Receptor Age: Adult

r__!
Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 1.1 mg/kg wt weight 1.1 mg/kg wt weight M 1.6E-04 mg/kg-day 2 (mg/kg-day)"

Total Risk Across All Exposure Routes/Pathways

(1) Specify Medium-Specific (M) or Raute-Specific (R) EPC selected for risk calculation.

TAMS/ Gradient Corporation



Medium. Fish

Receptor Age’ Adult

Scenano Timeframe: Current/Future

Exposure Medium. Fish
Exposure Point: Mid-Hudson Fish
Receptor Population. Angler

TABLE 4-11a-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER FISH - Adult Angler

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 14 mg/kg wt weight 1.4 mg/kg wt weight M 5.5E-06 mg/kg-day 1 (mg/kg-day)™

(1) Specify Medium-Spactfic (M) or Route-Specific (R) EPC selected for nsk calculation.

TAMS/ Gradient Corporation



Scenario Timeframe: Cument/Future

Medium’ Fish

Exposure Medium: Fish
Exposure Point. Mid-Hudson Fish
Receptor Population: Angler
Receptor Age: Adolescent

MID-HUDSON RIVER FISH - Adolescent Angler

TABLE 4-11b-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE

Exposure Chemical Medium Medium Route Route
Route of Potential EPC EPC EPC EPC
Concern Value Units Value Units

| Ingestion PCBs 1.3 mg/kg wt weight 1.3 mg/kg wt weight

8}]

EPC
Selected
for Risk
Calculation (1)

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calcutation.

Intake
(Cancer)

1.1E-04

Intake Cancer Slope | Cancer Slope Cancer
(Cancer) Factor Factor Units Risk

Units -
mg/kg-day 2 (mgig-day)'| 22E-04

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporanon



Scenano Timeframe: Current/Future

Medium. Fish

Exposure Medium: Fish
Exposure Point: Mid-Hudson Fish
Receptor Population: Angler
Receptor Age: Adolescent

TABLE 4-11b-CT (Revised)

CALCULATION OF CANCER RISKS

CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER FISH - Adolescent Angler

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected {Cancer) {Cancer) Factor Factor Units Risk
Concem Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 1.5 mg/kg wt weight 15 mg/kg wt weight M 3.2E-06 mg/kg-day 1 (mg/kg-day)™ 3.2E-06

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation



TABLE 4-11c-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER FISH - Child Angler

Scenano Timeframe: Current/Future
Medium: Fish

Exposure Medium: Fish

Exposure Point: Mid-Hudson Fish
Receptor Population: Angler
Receptor Age: Child

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 14 mg/kg wt weight 1.4 mg/kg wt weight M 8.5E-05 mg/kg-day 2 (mg/kg-day)™ 1.7E-04

1.7E-04

TAMS/ Gradient Corporation



TABLE 4-11¢c-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER FISH - Child Angler

Scenario Timeframe. Current/Fulure
Medium* Fish

Exposure Medium- Fish

Exposure Point: Mid-Hudson Fish
Receptor Population: Angler
Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Siope Cancer
Route of Potential EPC EPC EPC EPC Selected {Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 15 mg/kg wt weight 1.5 mg/kg wt weight M 4.5E-06 mg/kg-day 1 (mg/kg-day)™

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation

TAMS!/ Gradient Corporation



TABLE 4-12-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER SEDIMENT- Adult Recreator

Scenarno Timeframe: CurrenVFuture
Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Banks of Mid-Hudson
Receptor Population: Recreator
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake intake Cancer Slope | Cancer Slope Cancer
Route of Potental EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units | _ Risk
Concern Value Units Value Units for Risk Units .
Calculation (1)

Ingestion PCBs 0.53 mg/kg 053 mg/kg M
Dermal PCBs 0.53 mg/kg 0.53 mg/kg M

4.4E-09 mg/kg-day 2 (mg/kg-day) 8.9E-09
23608 | mgkg-day 2 (mg/kg-day)'|  4.5E-08

. 5.4E-08

Total Risk Across All Exposure Routes/Pathways
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calcutation.

TAMS/ Gradient Corporation



TABLE 4-12-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER SEDIMENT- Adult Recreator

Scenario Timeframe. Current/Future
Medium: Sediment

Exposure Medium Sediment
Exposure Point Banks of Mid-Hudson
Receptor Population: Recreator
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected {Cancer) {Cancer) Factor Factor Units Risk
Concern Value Units Value Units for Risk Units

Calculation (1)

Ingestion PCBs 0.65 mg/kg 065 mg/kg
Dermal PCBs 0.65 mg/kg 0.65 ma/kg

mg/kg-day 1 (mg/kg-day)'| e6.4E-10
mg/kg-day 1 (mg/kg-day)™’ 3.2E-09

~ Total Risk Across All Exposure Routes/Pathways
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk caiculation.

TAMS/ Gradient Corporation



Scenano Timeframe: Current/Future
Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Banks of Mid-Hudson
Receptor Populafion: Recreator
Receptor Age: Adolescent

TABLE 4-13-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER SEDIMENT- Adolescent Recreator

Intake
{Cancer)

Cancer Slope

Factor

Cancer Slope
Factor Units

. gancer
Risk

—]
Exposure Chemical Medium Medium Route Route EPC Intake
Route of Potential EPC EPC EPC EPC Selected (Cancer)
Concemn Value Units Value Units for Risk
Calculation (1)
Ingestion PCBs 059 mg/kg 0.59 mg/kg M 1.3E-08
Dermal PCBs 0.59 mg/kg 0.59 mg/kg M

(M

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation.

mg/kg-day
mg/kg-day

Total Risk Across All Exposure Routes/Pathways

(mg/kg-day)”
(mg/kg-day)™

TAMS/ Gradient Corporation




TABLE 4-13-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER SEDIMENT- Adolescent Recreator

Scenario Timeframe. Cument/Future
Medium: Sediment

Exposure Medium: Sediment
Exposure Point. Banks of Mid-Hudson
Receptor Population: Recreator
Heceptor Age: Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected {Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 066 mg/kg 0.66 mg/kg M 1.8E-09 mg/kg-day 1 (mg/kg-day)’ 1.8E-09
Dermal PCBs 066 mg/kg 0.66 mg/kg M 5.4E-09 mg/kg-day 1 (mgkg-day)'| 5.4E-09

Total Risk Across All Exposure Routes/Pathways

(1)  Speaify Medium-Specaific (M) or Route-Specific (R) EPC selected for risk calculation.

TAMS/ Gradient Corporation



Scenano Timeframe: Current/Fulure
Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Banks of Mid-Hudson
Receptor Population. Recraator
Receptor Age* Child

TABLE 4-14-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER SEDIMENT - Child Recreator

Exposure Chemical Medium Madium Route
Route of Potential EPC EPC EPC
Concem Value Units Value
Ingestion PCBs 064 mg/kg 0.64
Dermal PCBs 0.64 mg/kg 0.64

Route
EPC
Units

EPC
Selected
for Risk
Calculation (1)

mg/kg
mg/kg

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

Intake Intake Cancer Slope | Cancer Slope Ca—[lcer
(Cancer) (Cancer) Factor Factor Units Risk
Units -
mg/kg-day 2 (mg/kg-day)'| 26E-08
mg/kg-day 2 (mg/kg-day)'|  2.0E-08

TAMS/ Gradient Corporation



Scenario Timeframe Current/Future
Medium. Sediment

Exposure Medium- Sediment
Exposure Point: Banks of Mid-Hudson
Receptor Populaton. Recreator
Receptor Age. Child

TABLE 4-14-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER SEDIMENT - Child Recreator

Exposure Chemical Medium Meadium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected {Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 0.66 mo/kg 0.66 mg/kg M mg/kg-day 1 (mg/kg-day)'|  3.6E-09
Dermal PCBs 0.66 mg/kg 0.66 mg/kg M mg/kg-day 1 (mg/kg-day)'| 2.8E-09

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation



Scenario Timeframe' Current/Future
Medium- River Water

Exposure Medium: River Water
Exposure Point: Mid-Hudson River
Receptor Population: Recreator
Raceptor Age* Adult

TABLE 4-15-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adult Recreator

M

Exposure Chemical Medium Medium Route Route EPC Intake intake Cancer Slope | Cancer Slope
Route of Potenhal EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units
Concem Value Units Value Units for Risk Units
Calcultation (1)
PCBs 8.8E-06 mg/L 8.8E-06 mgi M 3.3E-08 (mg/kg-day)”!

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporahon



Scenano Timeframe: CurmrentFuture
Medium. River Water

Exposure Medium' River Water
Exposure Point: Mid-Hudson River
Receptor Population: Recreator
Receptor Age: Adult

TABLE 4-15-CT (Revised)

CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER WATER - Adult Recreator

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope { Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) {Cancer) Factor Factor Units Risk
Concem Value Units Value Units for Risk Units
Calculation (1)
Dermal PCBs 1 5E-05 mg/L 1.5E-05 mg/L M 6.6E-09 mg/kg-day 0.3 (mg/kg-day)” 2.0E-09

(1)  Specify Medium-Specific (M) or Route-Specific {(R) EPC selected for nsk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporanon



TABLE 4-16-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adolescent Recreator

Scenario Timeframe: Current/Future
Medium. River Water

Exposure Medium: River Water
Exposure Point: Mid-Hudson River
Receptor Population: Recreator
Receptor Age: Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) {Cancer) Factor Factor Units Hi_sk
Concemn Value Units Value Units for Risk Units
Calculation (1)
Dermal PCBs 1 1E-05 mg/L 1.1E-05 mg/L M 7.7E-08 mg/kg-day 0.4 (mg/kg-day)”’

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation



Scenano Timeframe Current/Future
Medium: River Water

Exposure Medium River Water
Exposure Point: Mid-Hudson River
Recaptor Population: Recreator
Receptor Age: Adolescent

TABLE 4-16-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER WATER - Adolescent Recreator

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units for Risk Units
Calculation (1)
Dermal PCBs 1.6E-05 mgiL 1.6E-05 mg/l. M 1.4E-08 mg/kg-day 0.3 (mg/kg-day)”! 4.3E-09

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selacted for nsk calcutation

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation



TABLE 4-17-RME (Revised)

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Child Recreator

Scenano Timeframe: CurrentFuture
Medium: River Water

Exposure Medium: River Water
Exposure Point: Mid-Hudson River
Receptor Population: Recreator
Receptor Age: Child

——— ? —
Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units R:sk
Concem Value Uruts Value Units for Risk Units
Calculation (1) A\
Dermal PCBs 1 4E-05 mg/L 1.4E-05 mgiL M 2 4E-08 mg/kg-day 0.4 (mg/kg-day)™*

(1

Specify Medium-Specific (M) or Route-Specific {R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS! Gradient Corporation



Scenario Timeframe. Current/Future
edium: River Water

Exposure Medium: River Water
Exposure Point Mid-Hudson River
Receptor Populaton: Recreator
Receptor Age: Child

TABLE 4-17-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER WATER - Child Recreator

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units for Risk Units
Calculation (1)
|
ﬂoermal PCBs 1.6E-05 mg/L 1.6E-05 mgiL M 7.5E-09 mg/kg-day 0.3 (mg/kg-day)” 2.3E-09

9}

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation



cenario Timeframe: Current/Future
Medium- River Water
Exposure Medium: River Water
Exposure Point. Mid-Hudson River
Receptor Population: Resident
Receptor Age: Adult

TABLE 4-18-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adult Resident

Exposure Chemical Medium Medium Route Route Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) {Cancer) Factor Factor Units Risk-
Concem Value Umits Value Units for Risk Units
Calculation (1)
Ingestion PCBs 8 8E-06 mglL 8.8E-06 mg/iL M ‘ 9.1E-08 mg/kg-day 0.4 (mg/kg-day)”

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

3.6E-08

TAMS/ Gradient Corporation



Scenano Timeframe. Current/Future
Medtum: River Water

Exposure Medium River Water
Exposure Point: Mid-Hudson River
Receptor Population: Resident
Receptor Age: Adult

MID-HUDSON RIVER WATER - Adult Resident

TABLE 4-18-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

B
Exposure Chemical Medium Medium Route Route EPC Intake intake Cancer Slope | Cancer Slope
Route of Potential EPC EPC EPC EPC Selected (Cancer) {Cancaer) Factor Factor Units
Concem Value Uruts Value Units for Risk Units
Calculation (1)
Ingestion PCBs 1 5E-05 mg/L 1 5E-05 mg/L M 2.1E-08 mg/kg-day (mgig-day)”

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation




cenano Timeframe: Current/Future

Medium: River Water
Exposure Medium- River Water

Exposure Point: Mid-Hudson River

Receptor Population: Resident
Receptor Age: Adolescent

TABLE 4-19-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Adolescent Resident

Exposure Chemical Medium Medium Route Route EPC
Route of Potential EPC EPC EPC EPC Selected
Concem Value Units Value Units for Risk
Calculation (1)
"Ingestlon PCBs 1.1E-05 mg/L 1.1E-05 mg/L M

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation.

Intake
(Cancer)

Intake
(Cancaer)
Units

Total Risk Across All Exposure Routes/Pathways

Cancer Slope | Cancer Slope

Factor Factor Units

(mg/kg-day)”’

TAMS/ Gradient Corporation




Scenano Timeframe. Current/Future
Meadium: River Water

Exposure Medium® River Water
Exposure Point: Mid-Hudson River
Receptor Population Resident
Receptor Age. Adolescent

TABLE 4-19-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER WATER - Adolescent Resident

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potentiat EPC EPC EPC EPC Selected {Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units for Risk Units
Calculation (1)
Ingestion PCBs 1 6E-05 mg/. 1.6E-05 mg/L M 2.1E-08 mg/kg-day 0.3 (mg/kg-day)”'

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation.

Total Risk Across All Exposure Routes/Pathways

TAMS/ Gradient Corporation



Scenano Timeframe: Current/Future
Medium: River Water

Exposure Medium: River Water
Exposure Point: Mid-Hudson River
Receptor Population: Resident
Recoptor Age: Child

TABLE 4-20-RME (Revised)
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER WATER - Child Resident

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for nsk calculation.

Total Risk Across All Exposure Routes/Pathways

Exposure Chemical Medium Medium Route Route EPC intake Intake Cancer Slope | Cancer Slope
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units
Concern Value Units Value Units for Risk Units -
Calculation (1)
Ingestion PCBs 1.4E-05 mglL 1.4E-05 mgiL M (mg/kg-day)”
— ——

Cancer
Risk

TAMS/ Gradient Corporation



TABLE 4-20-CT (Revised)
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER WATER - Child Resident

Scenario Timeframs. Current/Future
Mediumn. River Water

Exposure Medium: River Water
Exposure Point: Mid-Hudson River
Receptor Population: Resident
Receptor Age: Child

Exposura Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units for Risk Units
. Calculation (1)
[ngestlon PCBs 1 6E-05 mg/L 1.6E-05 mg/L M 3.8E-08 mg/kg-day (mg/kg-day)™

Total Risk Across All Exposure Routes/Pathways
(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

TAMS/ Gradient Corporation



TABLE 4-21a-RME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Adult Angler

narto Timeframe: Current/Future
Receptor Population Angler
Raceptor Age:  Adult

Medum Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhatation | Dermal Exposure Pnmary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ| Routes Total
1sh Fish Mid-Hudson Fish PCBs 3.2E-04 - - 32E-04 | PCBs LOAEL 32 - - a2
Total Risk Across Fisl 3 2E-04 Total Hazard Index Across All Madia and All Exposure Routes 32

Total Risk Across All Media and All Exposure Routaes

TAMS/ Gradient Corporanion



TABLE 4-21a-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER - Adult Anglar

Scenario Timeframe Current/Future 1
ceptor Population: Angler
ceptor Age~ Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Pomnt
Ingestion inhatation | Dermal Exposure Prmary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
ish Fish Mid-Hudson Fish PCBs 5.5E-06 - - 5.5E-06 PCBs LOAEL 3 - - 3
Total Risk Across Fis| 5.5E-06 Total Hazard Index Across All Media and All Exposure Routes 3

Total Risk Across All Media and All Exposure Routes

TAMS/ Gradiens Corporation



TABLE 4-21b-RME (Revised)
SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MiID-HUDSON RIVER - Adolescent Angler

enario Timeframe- Current/Future
Recaptor Populaton: Angler
Roceptor Age: Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical - Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalation Demal Exposure Primary Ingestion Inhalation Dermal Exposu:l
Routas Total Target Organ| Routes Total
Fish Fish Mid-Hudson Fish PCBs 2.2E-04 - - 2.2E-04 rCBs LOAEL a5 - - 35 l
Total Risk Across Fis| 2.2E-04 I Total Hazard Index Across All Media and All Exposure Routes l 35 |l
Total Risk Across All Media and All Exposure Routes ‘ __2_2W_—|

TAMS/ Gradient Corporation



TABLE 4-21b-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
GENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER - Adolescent Angler

[Scenano Timeframe CurrenVF uture
eceptor Population. Angler
Receptor Age: Adolescent

Medum Exposure Exposura Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Pamnt
Ingestion Inhalation | Demmal Exposure Primary Ingestion | Inhalation Demal Exposure
Routes Total Target Organ Routes Total
Fish Fish Mid-Hudson Fish IIPCBS 3 2E-06 - - 3 2E-06 IIPCBs LOAEL 4 - - 4
Total Risk Across 3 2E-06 Total Hazard Index Across All Media and All Exposure Routes 4

Total Risk Across All Media and All Exposure Routes

TAMS/ Gradient Corporation



TABLE 4-21¢-AME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Child Angler

enario Timeframe: Current/Future
Receptor Population. Angler
Receptor Age. Chuld

|
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalaton | Dermal Exposure Pamary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Fish Fish Mid-Hudson Fish ||PCBs 1 7€-04 - - 1.7E-04 IlPCBs LOAEL 49 - - 49
Total Risk Across Fis 1.7E-04 I Total Hazard Index Across All Media and All Exposure Routes 49

Total Risk Across All Media and All Exposure Routes || 1.7E-04 |

Total LOAEL HI =

TAMS!/ Gradient Corporation



TABLE 4-21c-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER - Child Angler

enaro Timeframe Current/Future
Receptor Population  Angter
Receptor Agqe  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalaton | Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Fish Fish Mud-Hudson Fish PCBs 4 5E-06 - -- 4 SE-06 PCBs LOAEL 5 - - 5
Total Risk Across Fis| 4.5E-06 | Total Hazard Index Across All Media and All Exposure Routes 5
Tolal Risk Across All Media and All Expasure Routes E‘

TAMS/ Gradient Corporation



TABLE 4-21c-RME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Child Angler

enano Timeframe: Current/Future
Receptor Poputation: Angler
Receptor Age  Child

Medum Exposure Exposura Chemical Carcinogenic Risk Chemical Non-Ci genic Hazard Quotient
Medwwm Point
Ingestion Inhalaton | Dermal Exposure Pamary Ingestion { Inhalation Dermal Exposure
Routes Total || Target Organ Routes Total
Fish Fish Mid-Hudson Fish “PCBs 1 7E-04 - - 1.7E-04 PCBs LOAEL 49 - - 49
Total Risk Across Fisl 1 7E-04 Total Hazard Index Across All Media and All Exposure Routes 49

Total Risk Across All Media and All Exposure Routes 1 7E-04
Total LOAEL HI =

TAMS! Grudient Corporation



TABLE 4-21¢-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER - Child Angler

cenario Timeframe Current/Future
Receptor Population. Angler
Racaptor Age  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient “
Medium Point
Ingestion Inhalation | Dermat Exposure Pnmary Ingestion | Inhalation D | Exp
Routas Total Target Qrgan| Routes Total
|Flsh Fish Mid-Hudson Fish IPCBS 4 5E-08 - - 4 5£-06 | LOAEL 5 - - 5
Total Risk Across Fis| 4 5E-06 Total Hazard Index Across All Media and All Exposure Routes 5

Total Risk Across All Media and All Exposure Routes

TAMS/ Gradient Corporation



enario Timeframe Current/Future

Receptor Population Recrealor
Receptor Ags. Adolascent

TABLE 4-23-RME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Adolescent Recreator

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingesuon Inhalation | Dermal Exposure Prmary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ, Routes Total
iment Sediment Banks of Mid-Hudson PCBs 2.5E-08 - 7.5E-08 1.0E-07 PCBs NOAEL 00010 - 0 0031 0.0042
River Water River Water  IMid-Hudson River PCBs - - 3.1E08 3.1E-08 Bs NOAEL - - 00064 0.0064
Total Risk Across Sedimen! 1.0E-07 Total Hazard Index Across All Media and All Exposure Routes 0.011
Total Risk Across River Wate I 3 1E-08
Total Risk Across All Media and All Exposure Routes | 1 3E-07 ‘ Total NOAEL Hi =

TAMS/ Gradient Corporation



TABLE 4-23-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURE

MID-HUDSON RIVER - Adolescent Racreator

enario Timeframe: CurrentFuture
Receptor Population: Recreator
Receptor Age  Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhatation | Dermmal Exposure Primary Ingastion | Inhafation Dermal Exposure
Routes Total Target Organ| Routes Total
Sediment Sadiment Banks of Mid-Hudson PCBs 1 8E-09 - 5 4E-09 7.2E-09 PCBs NOAEL 0 00060 - 0.0018 0 0024
ver Water River Water  IMid-Hudson River PCBs - - 4.3E-09 4.3E-09 I PCBs NOAEL - - 0.0048 0 0048
Total Risk Across Sedimen 7.2E-09 Total Hazard Index Across All Media and All Exposure Routes 0.0072
Total Risk Across River Wa IE
Total Risk Across All Media and All Exposure Routes E Total NOAEL HI =

TAMS/ Gradient Corporation



TABLE 4-24-AME (Rovisad)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Child Recreator

enario Timeframe: Current/Future
Receptor Population: Recreator
Receptor Age. Child

Medium Exposure Exposura Chemucal Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalaton | Oemmal Exposure Prmary Ingestion | Inhatation Dermal Exposure
Routes Total Target Organ Routas Total
dunent Sediment Banks ot Mid-Hudson PCBs 2 6E-08 - 2 OE-08 4 6E-08 PCBs NOAEL 0.0022 - 00017 00039
ver Water River Water Mid-Hudson River Bs - - 9 BE-09 J 9 8E-09 PCBs NOAEL - - 0 0041 0.0041
Total Risk Across Sedimen I 4.6E-08 Total Hazard Index Across All Media and All Exposure Routes 0 0079
Total Risk Across River Wate l 9.8E-09
Total Risk Across All Medla and All Exposure Routes I 5 6E-08 Total NOAEL HI = 0.0079

TAMS/ Gradient Corporation



Receptor

nario Timeframe. Current/Future
eceptor Population. Recreator
e. Chid

TABLE 4-24-CT (Revised)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER - Child Recreator

Medium Expasure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion Inhalation ] Dermal Exposure Primary Ingestion | (nhalation Dermal Exposure
Routes Total Target Organ Routes Total
iment Sedment Banks of Mid-Hudson Bs 36E-09 - 2 BE-09 6 4E-09 CBs NOAEL 00012 - 0.0009 0 0021
River Water River Water  |Mid-Hudson River Bs - - 2.3E-09 2.3E-09 PCBs NOAEL - - 00025 00025
Total Risk Across Sedimen! 6.4E-09 Totat Hazard Index Across All Media and All Exposure Routes 0.0047
Total Risk Across River Wate! | 2.3E-09

Total Risk Across All Media and All Exposure Routes I 8.7E-09 Total NOAEL HI = 0.0047

‘TAMS/ Gradient Corporanon




snano Timeframe*
[Receptor Population Resident
laceptor Age: Adult

urrent/Future

TABLE 4-25-RME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Adult Resident

Medium Exposure Exposure Chemical Carcinogenc Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion inhalation | Demmal Exposure Primary Ingestion | [nhalation Dermal Exposure
Routes Total Target Organ| Routes Total
River Water Aver Water  [Mid-Hudson River PCBs 3 6E-08 - - 3.6E-08 r PCBs NOAEL 0.0040 - - 0.0040
Total Risk Across All Media and All Exposure Roules 3 6E-08 Total Hazard Index Across All Media and All Exposure Routes 0.0040
]
Total NOAEL Hi = 00040

TAMS/ Gradient Corporation




TABLE 4-25-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER - Adult Resident

enario Timeirame: Current/Future
Receptor Population: Resident
Receptor Age. Adull

Medium Exposure Exposure Chemical Carcinogentc Risk Chemical Non-Carcinogenic Hazard Quobent
Medium Pomnt
Ingestion Inhatation | Dermal Exposure Primary Ingestion | [Inhatation Dermal Exposure
Routes Total Target Organ Routes Total
River Water River Water  |Mid-Hudson River Bs 6 2E-09 - - 6.2E-09 | CBs NOAEE 0.0041 - - 0.0MIJ
Total Risk Across All Media and All Exposure Routes l 6.2E-09 Il Total Hazard Index Across All Media and All Exposure Routes 0.0041

Total NOAEL HI = 0.0041

TAMS/ Gradient Corporation



TABLE 4-26-RME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Adolescent Resident

enario Timeframe. Current/Future
Receptor Population: Resident
Receptor Age Adolascent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient “
Medium Point
ingestion {nhatation | Demmal Exposure Primary Ingestion | Inhalation [»] | Expc
Routes Total Target Organ| Routes Total
Iver Water River Water  |Mid-Hudson River PCBs 39E-08 - - 3.9E-08 | PCBs NOAEL 0 0081 - - 00081 J
Total Risk Across All Media and All Exposure Routes |I 3 9E-08 II Total Hazard Index Across All Media and All Exposure Routas ‘ 0 0081
Total NOAEL Hl = 0.0081

‘TAMS! Gradient Corporation



TABLE 4-26-CT (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURE
MID-HUDSON RIVER - Adolescent Resident

aenario Timeframe. Current/Future
Receptor Population: Resident
Receptor Age  Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotent
Medium Point
Ingeston Inhalation | Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ J Routes Total
iver Water River Water Mid-Hudson Rivar PCBs 6 4E-09 - - 6 4E-09 PCBs NOAEL 00071 r - - 0 0071
Tolal Risk Across All Media and All Exposure Routes | 6.4E-09 I Total Hazard Index Across All Media and All Exposure Routes 0 0071

Total NOAEL Hl =

TAMS/ Gradient Corporation



Receptor

enano Timeframe: Current/Future
Receptor Population: Resident
e. Child

TABLE 4-27-RME (Revised)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MID-HUDSON RIVER - Child Residant

Medium

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quolient “
Medium Point
Ingestion Inhatation | Dermal Exposure Prnmary Ingestion | Inhatation Dermal Exposure
Routes Total J Target Organ Routes Total
River Water River Water  IMid-Hudson River PCBs 4 6E-08 - - 4 6E-08 [P(TBs NOAEL 0.019 - - 0.019

Total Risk Across All Media and All Exposure Routes “ 4.6E-08 II

Total Hazard Index Across All Media and All Exposure Routes
Total NOAEL Hi =

TAMS/ Gradient Corporation
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Figure 2-1 (Revised)
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Concentration (mg/kg wet weight)

Average PCB Concentration in Yellow Perch

Figure 2-2 (Revised)
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Concentration (mg/kg wet welght)

2.5

Average PCB Concentration in Largemouth Bass

Figure 2-3 (Revised)
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Concentration (mg/kg wet weight)
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Figure 2-4 (Revised)
Average PCB Concentration in Striped Bass
Mid-Hudson River
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Figure 2-5 (Revised)
Average PCB Concentration in White Perch
Mid-Hudson River
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Concentration (mg/kg wet weight)

2.50

Average PCB Concentration by Species (averaged over location)

Figure 2-6 (Revised)
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1.0

Figure 2-7 (Revised)

Average Total PCB Concentration in Sediment

Mid-Hudson River
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Concentration (pg/L)
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Figure 2-8 (Revised)

Average Total PCB Concentration in River Water
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Natlonal Oceanic ang AlUmospaens
Administration

National Ocean Service

Otfice of Response and Restoration

Coastal Protection and Restoration Division
290 Broadway, Rm 1831

New York, New York 10007
HF-1

January 28, 2000

Alison Hess

U.S. EPA

Emergency and Remedial Response Division
Sediment Projects/Caribbean Team

290 Broadway

New York, NY 10007

Dear Alison:
Thank you for the opportunity to review the December 1999 Phase 2 Report - Review Copy,
Further Site Characterization and Analysis, Volume 2F- Human Health Risk Assessment for

the Mid-Hudson River, Hudson River PCBs Reassessment R/FS. The following comments
are submitted by the National Oceanic and Atmospheric Administration (NOAA).

Summary

The baseline Hudson River Human Health Risk Assessment for the Mid-Hudson River Mid-
Hudson HHRA) assessed exposures and risks to children, adolescents and adults from PCBs
between the Federal Dam at Troy to just south of Poughkeepsie. The objectives were to update
the Phase 1 HHRA findings and to provide central tendency (50th percentile) and high end
(>90th to 99th percentiles) estimates of risk. The Mid-Hudson HHRA examined potential
cancer and non-cancer risks using dose-response relationships for carcinogenicity and systemic
toxicity from ingestion of fish, incidental ingestion of sediment, consumption of drinking
water, and dermal contact with sediment and river water. Inhalation of volatilized PCBs in air
was not evaluated since it was shown to be insignificant for the Upper Hudson and
concentrations are lower in the Mid-Hudson study area. Species-weighted PCB fish
concentration distributions (brown bullhead, largemouth bass, white perch, striped bass and
yellow perch), area-weighted sediment and area-weighted water concentration were derived
from the Baseline Modeling effort (Farley's fate and bioaccumulation model and EPA's

bioaccumulation (FISHRAND) model).

Ingestion of fish resulted in the highest cancer risk (i.e. adult, 9 x 10° central tendency,
4 % 10 high end; child, 3 x 10 central tendency, 1 x 10* high end) with the high end or

reasonably maximally exposed (RME) more than 100 times greater than EPA's goal of
tection. Exposure from sediment or water were did not result in a significant cancer risk.

pro :

Ingestion of fish also resulted in the highest noncancer risk where both the central tendency
(adult Hazard Index (HI)=3) and RME (adult HI=30; child HI=10) point estimates exceeded
acceptable levels.

Lifetime cancer risks for exposure- to sediment or water, or inhalation of air ranged from 10°
the 10 for central tendency risk and 107 the 10° for RME risk. For non-cancer effects, the HQ
associated with exposure to sediment and water was significantly less than one.




NOAA comments on December 1999 Hudson River Mid-Hudson Human Health Risk Assessment  (1/28/00)

General Comments
Two HHRAs were performed during the RRI/FS. Neither the August 1999 baseline HHRA

for the Upper Hudson River nor the December 1999

The baseline HHRA for the Mid-Hudson River represents the second component of the human
health risk assessment for the Hudson River Superfund site. The risk assessment will not be
complete until there is an evaluation of the human health risk for the entire site, including the
Lower Hudson River between Poughkeepsie and the Battery, the southern site boundary. The
Mid-Hudson HHRA concludes that ingestion of fish is the primary pathway for humans to be
exposed to PCBs and that risk for cancer and noncancer health effects exceed EPA's goals of
protection. The decision to limit determination of human heaith risk to the Upper and Mid-
Hudson to the exclusion of the Lower Hudson means that potential human health risks
associated with the consumption of PCB-contaminated fishery resources and the potential
effect of remedial decisions will not be fully evaluated.

NOAA submitted extensive comments (dated 7/1/99, 1/28/00) on the fate and transport and
bioaccumulation components of the baseline modeling effort. These comments should be
reviewed and their implications to the Mid-Hudson HHRA should be considered. There are a
number of aspects of the Hudson River system that the fate and transport and bioaccumulation
models are not addressing, which may result in significant underestimation of resuspension of
sediments and/or PCB loading to the river., Furthermore, calibration of the Farley model was
not performed. This represents major uncertainty in the exposure assessment for the risk
assessment, since the future sediment, water and fish tissue PCB concentrations forecasted by
these models are used to predict future risk. The implications of the uncertainty resulting from
the model inputs to risk assessment should be addressed within the mid-Hudson HHRA since
the modeled sediment and water enncentrations drive the fish #xposure concentrations that sre
used to derive risk to the public. Moreover, 7ésults of supplemental work on the fate and
transport anid bioaccumulation models will be released at the end of January 2000. It would be
useful to indicate how the data from these supplemental analyses will be incorporated into the
models and how they might affect the predictions in the Mid-Hudson HHRA.

Specific Comments
Page 9 and elsewhere: The exposure assessment assumes a start date of 1999. The

assumption that no exposure occurred prior to that date, could underestimate risk.

Page 10: "Carp, catfish, and eel were assigned the same PCB concentration as brown
bullhead”.- NYSDEC fish collections include sizable samples of carp, American eel and white
catfish. Data for carp, catfish and eel should have been examined for comparability prior to
assigning brown bullhead concentrations to these three fish species.

Thank you for your continual efforts in keeping NOAA apprised of the progress at this site.
Please contact me at (212) 637-3259 or Jay Field at 206-526-6404 should you have any

questions or would like further assistance.

iR~

Lisa Rosman
NOAA Coastal Resource Coordinator

HF-1.1

HF-1.2

HF-1.3

HF-14

HF-1.5



NOAA comments on December 1999 Hudson River Mid-Hudson Human Health Risk Assessment  (1/28/00)

cc: Mindy Pensak, DESA/HW SB
Marian Olsen, ERRD/PSB
Gina Ferreira, ERRD/PSB
Robert Hargrove, DEPP/SPMM
Charles Merckel, USFWS
Kathryn Jahn, USFWS
William Ports, NYSDEC
Ron Sloan, NYSDEC
Sharon Shutler, NOAA
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New York State Department of Environmental Conservation

Division of Environmental Remediation

Bureau-d¢f Central Remedial Actlon, Room 228
50 Woll Road, Albany, New York 12233-7010 H S_ 1

G
Phone: (518) 457-1741 + FAX: (518) 457-7925 John P, Cehil

Waebsite: www.dec.state.ny.us

February 4, 2000

Allison A. Hess

Project Manager

U.S. Environmental Protection Agency
Region 2 -
290 Broadway, 19th Floor

New York, New York 10007-1866

Dear Ms. Hess:

Re: Hudson River PCB Reassessment RI/FS
Site No. 5-46-031

Enclosed are comments prepared by the New York State Department of Health on the Phase 2
Report - Further Site Characterization and Analysis, Volume 2F - A Human Health Risk Assessment for
the Mid-Hudson River, Hudson River PCBs Reassessment RI/FS, dated December 1999.

If you have any questions regarding the comments please cantact this office at 518-457-5637.

Sincerely,

Wl N2

William T. Ports P.E.
- Project Manager
"Rémedial Seéctiohi A
Bureau of Central Remedial Action
Division of Environmental Remediation

ce: John Davis, NYSDOL
Robert Montione, NYSDOH
Jay Fields, NOAA
Lisa Rosman, NOAA
Anne Secord, USF&WD




STATE OF NEW YORK
DEPARTMENT OF HEALTH

Flanigan Square, 547 River Street, Troy, New York 12180-2216

Bo

Antonia C. Novello, M.D., MP.H. Dennis P. Whalen
Commissioner Executive Depuly Commissioner
January 28, 2000
Mr. William Ports
Bureau of Environmental Remediation
New York State Department of Environmental Conservation
50‘Wolf Road
Albany, NY 12233
Re:  Human Health Risk Assessment
Mid-Hudson River PCBs
Saratoga County
Site #546031

Deir Mr. Ports:

We have reviewed the United States Environmental Protection Agency’s (US EPA)
December 1999 “Phase 2 Report - Review Copy, Further Site Characterization and Analysis,
Volume 2 F — A Human Health Risk Assessment for the Mid- Hudson River, Hudson River
PCBs Reassessment RUFS.” This human health risk assessment (HHHRA) is specific for
exposure to PCBs in the mid-Hudson River which extends from the Federal Dam at Troy, New
Yotk to just south of Poughkeepsie, New York. Itis a companion to EPA’s August 1999 HHRA
for exposure to PCBs in the upper Hudson. Both of the assessments are based on the same
methodology and toxicity evaluation, although more detail and discussion is found in the August
1999 HHRA. For these reasons, almost all of our September 7, 1999 comments on the upper
Hudson HHRA apply to the mid-Hudson HHRA.

We agree with the overall conclusion of the assessment that the highest estimated human
health risk due to PCBs in the mid- Hudson River is from fish ingestion and that other routes of
exposure are of less risk. However, as described below, we have a number of technical
comments and concerns that should be addressed before finalizing the assessment.

GENERAL COMMENTS

1. The assessment does not include a quantitative evaludtion of many possible residential .
exposure pathways. These pathways include soil and sédiment ingestion, dermal contact with HS-1.1
sediments and river water, incidental ingestion of river water, homegrown vegetable ingestion

and the ingestion of beef and dairy products produced at current or future farms along the

floodplain. While the environmental data needed to evaluate these pathways may be limited at
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this time, to the extent feasible, a quantitative evaluation of all relevant young child and adult
residential exposure pathways is needed to characterize the possible risks to residents.

2. New York State Department Iof Health (NYS DOH) staff has compared elements of the

assessments prepared by US EPA’s consultants for the Hudson River and Rogers Island sites.

There are pumerous differences in the approaches used in the risk assessments (e.g., different HS-1.2
receptors/pathways evaluated, differences in certain exposure parameter values, differences in

the toxicological parameters). US EPA should use similar approaches in the Hudson River and

Rogers Island risk assessments unless there are valid technical reasons for not doing so.

3. In a May 20, 1998 letter from Robert Montione to William Ports of the NYS Department of
Environmental Conservation, NYS DOH staff provided comments on the US EPA Scope of

Work for the Hudson River HHRA. Two comments not addressed in the mid-Hudson HHRA  HS-1.3
are: 1) The point estimates for high-end risk should include lifetime Hudson River fish

consumption (comment 3) and 2) The HHRA should eddress  the effects of past exposures on HS-1.4
current and future health risks (comment 4). ’

Addressing these issues would provide valuable information to risk managers.

EXECUTIVE SUMMARY

1. Page ES-3 -- The statement that for the fish ingestion pathway, “Both cancer and non-cancer

heglth hazards to an adult angler and a child were calculated” is incorrect. Such calculations

only appear in the Executive Summary, The child receptor for the fish ingestion pathway must  HS-1.5
be incorporated into Chapter 2 - Exposure Assessment and Chapter 4 - Risk Characterization.

Furthermore, the risks to children from fish ingestion (pages ES-4 and ES-5) are calculated by

simply dividing the adult cancer risk or hazard index by 3, based on the assumption

meal size is approximately 1/3 of an adult’s meal size (no nfmnwd:é)’ﬂ:m

fails to account for differences in body weight that would result in higher estimates of daily
exposure for children than adults. The approach taken to calculate the child’s cancer risk is also
flawed because cancer risk estimates are based on 12 years exposure (central tendency) and 40
years exposure (RME), while a person has a child’s body weight and meal size for only a
fraction of these time periods. Due to the shorter duration of exposure assumed for
noncarcinogenic risk (e.g., the assessment asswned that chronic exposures are those which
exceed 7 years), the assessment should evaluate exposures and noncarcinogenic risk for at least
the high-end child fish consumer. See our comments on Chapter 2 - Exposure Assessment for
additional information.

2.. Page ES-4 and Chapter 4 (page 26) - Statements about an acceptable risk range for

carcinogens are misleading to the reader and should either be deleted from the risk assessment

document or revised to reflect the NCP and EPA risk management policy. Cancer risks of 1.0 E-

6 or less are usually considered insignificant and not a public health concern. Cancer risks

greater than 1.0 E-4, on the other hand, typically will trigger actions to lower exposures. When HS-1.6
cancer risk estimates are between 1.0 E-6 and 1.0 E-4, a risk management decision must be made

on a case-by-case basis whether or not to pursue risk reduction measures. The NCP and EPA
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state (e.g., US EPA, 1991, Risk Assessment Guidance for Superfund: Volume ] ~ Human Health
Evaluation Manual (Part B, Development of Risk-based Preliminary Remediation Goals), Office
of Emergency and Remedial Response, p. 18) the preference for managing risks at the more
protective end of the risk range, other things being equal. Preferably, statements about
acceptable risk should be deleted from the risk assessment document. If, on the other hand, US
EPA determines that such a discussion should be included, then the contractor must provide an
accurate and balanced discussion of the risk management process to avoid the perception that as
long as the risks fall in the 1.0 E-6 to 1.0 E-4 range, they are a priori deemed acceptable.

3. Page ES-6 (second bullet) - The HHRA calculstes increased cancer risks to individual .
receptors. Thus, it is recommended that the first sentence be changed to “Under the RME HS-1.
scénario for eating fish, the calculated increased risk is approximately 4 in 10,000”.

CHAPTER 2 - EXPOSURE ASSESSMENT

1. The PCB Concentration Weighted by Species-Consumption Fractions section on page 10 and

Table 2-7 describe how the assessment classified eight species of fish cansumed by Mid-Hudson

River anglers into five groups. For Group 1, the assessment uses PCB levels in brown bullhead

to fepresent PCBs in carp, catfish and ezl “because, like bullhead, they tend to spend much of

their time at the bottom of lakes, rivers, and streams.” This is inapprapriate because brown HS-1.8
bullhead generally have lower PCB levels than American eel, carp or white catfish; for example,

1992 collections of brown bullhead, American eel and carp/goldfish at Albany/Troy and white

catfish at Catskill had average PCB levels of 3.1, 9.1, 9.2 and 8.8 ppm, respectively.

2. As discussed in our comments on the Executive Summary, PCB exposures and

noncarcinogenic risks from fish consumption should be assessed for at least the high-end child

fish consumer. Although most angler surveys do not provide direct measures, fish consumption

ratés for children can be estimated by applying child/adult fish consumption rate data from other

sources to findings from the angler studies of interest. For example, data on meal sizes from Pao

et 41. (1975, page 264-265) indicate that the average fish meal size for a 1-2 year old child is 68

grams and the average fish meal for a 19-34 year-old male is 191 grams; thus, the child/adult HS-1.9
meal ratio is 68/191 = 0.36. If you assume the child eats Hudson River fish whenever the parent )
does, the child fish consumption rate could be assumed to be equal to the adult consumption rate

multiplied by 0.36. .

3. In order to expedite the Feasibility Study, the risk characterization Chapter (Chapter 4) should

include a comparison of the modeled fish concentration over time for the different sections of the HS-1.10
Mid- Hudson to the FDA tolerance level of 2 ppm, which is an Applicable Relevant and

Appropriate Requirement (ARAR).

4., The assessment assumes that the high-end fish consumer eats Hudson River fish for 40 years,

based on census data regarding local residence duration and survey data on how long an HS-1.11
individual fishes. There are two flaws in this approach: i

e Ifthe conditional probability of moving out of the area is lower for individuals who have
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already lived in the area for a long period of time, it is possible that US EPA will have
underestimated the fraction of the population whose residence times are very long.

e The assessment assumes that only anglers consume Hudson River fish, so that individuals are
only exposed during the part of their lives when they are fishing. This assumption is faulty
. because angling is often a family tradition where the catch is shared by the extended family,
“and it is likely that Hudson River fish are included in family meals. Thus, individuals may
. eat Hudson River fish for their entire lives even if they themselves do not fish or they fish for
. just a portion of their life.

- Based on the likelihood that some avid anglers/fish consumers will reside near and eat
Hudson River fish for their lifetimes, we believe the point estimates of high-end risk should
assume lifetime consumption of Hudson River fish,

CHAPTER 3 - TOXICITY ASSESSMENT

1. Asin the HHRA for the upper Hudson, the assessment for the mid-Hudson maintains an
artificial dichotomy between the toxicity values for the cancer and non-cancer effects of PCBs.

For example: HS-1.12

o The toxicity values used to evaluate the cancer and non-cancer human health risks of the
- same exposure (water ingestion, sediment ingestion, dermal contact with sediment, dermal
- contact with water) are based on different Aroclor(s). The dichotomy is not supportable and

should be reconciled.
Aroclor on Which the Toxicity Value is Based
E'xposnre Route Cancer Slope Factor Reference Dose
water ingestion 1242 1016
fish ingestion ; 1254/1260 1254
sediment ingestion 1254/1260 1016
dermal contact with sediment | 1254/1260 1016
dermal contact with water | 1242 1016

2. On page 23, it is explained that the RfD for Aroclor 1016 (and not Aroclor 1254) was used to
evaluate the nop-cancer risks from PCBs in sediments because the congener profile in the
sediments more closely resembles Aroclor 1016 than Aroclor 1254. It also is explained that the
RID for Aroclor 1254 (and not Aroclor 1016) was used to evaluate the non-cancer risks from
PCB:s in fish because the congener profile in fish more closely resembles Aroclor 1254 than
Aroclor 1016. We agree with these choices and the scientific reasoning supporting the
selections. We suggest, however, that the same scientific reasoning be applied to the selection of
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cancer slope factors (CSFs) to evaluate the cancer risks of exposure to sediments and water. We
recommend that the cancer risk assessment for these media follow the advice given in the IRIS
datafile for PCBs in Section II.B.4. Discussion of Confidence (Carcinogenicity, oral exposures):
“When available, congener information is an important tool to define a potency estimate that was
based on exposure pathway.” The consideration of dioxin-like PCBs in the assessment of the
cancer risks from fish exposures in the upper Hudson HHRA is consistent with this advice. If
the CSF's used to assess sediment and water exposures do not change, then the uncertainty
associated with using CSFs for Aroclor mixtures that may not adequately match the
environmental mixtures found in sediments and water should be discussed in the Chapter on Risk
Characterization.

CHAPTER 4 - RISK CHARACTERIZATION

1. ‘As in the upper Hudson HHRA, the discussion (pages 25-27) does not fully characterize the
uncertainties in the toxicity assessment. Three major areas could be more fully discussed.

e ; The discussion does not fully characterize the uncertainty that arises when estimated human
PCB exposures are compared to the non-cancer results of animal studies published after the
- completion of the IRIS RfDs.

o The study by Amold et al. (1995) on reproductive effects seen in rhesus monkeys should be
: more fully discussed. Amold et al. (1995) reported that statistical analysis of the conception
. rates showed that they were significantly Jower in those females ingesting 20, 40, or 80 ug
, Aroclor 1254/kg/day (P-values of 0.007, 0.043, and 0.003, respectively), and approached
' significance (P < 0.059) in those females ingesting 5 ug Aroclor 1254/kg/day. Moreover, the

study also showed that infants of monkeys ingesting § ug Aroclor 1254/kg/day showed
: clinical signs of toxicity during nursing. These effects included inflammation and/or
enlargement of tarsal glands, nail bed prominence, elevated nails, nails folding on
, themselves, and gum recession. These findings, especially the potential effects on
-reproductive success, should be discussed before concluding that the IRIS RfD for Aroclor
: 1254 is considered to be “health protective.” The RfD was derived using, among other
. factors, a reduced uncertainty factor of 3 because the changes observed in the adult monkeys
_were not considered to be of marked severity, The new data suggest that the margin of
 protection afforded by the IRIS RfD may not be adequate.
- ~The averagedaily dose for an adiilt High-éiid angler is 0.6 ug/kg/day. The LOEL used to
derive the Aroclor RiD is 5 ug/kg/day. Thus, the adult angler’s dose is only about 8 times
.Jower than the animal LOEL. The perception of risk at this dose differs with the nature of
-the end-points observed at the LOEL. Concemn increases with the severity of the observed
effects. The discussion on pages 76-77 of the upper Hudson HHRA implies that the only
effects seen at the LOEL were mild dermal and immunological effects in the adults. It does
‘not fully address the potential that more severe effects (failure to conceive, developmental
toxicity) may also occur at the same LOEL.



e Recent studies on rhesus monkeys show long-term behavioral effects in young animals dosed
with 7.5 ug/kg/day of Aroclor 1254 from birth to 20 weeks of age (Rice, 1999a). This dose
was chosen because it represented a breast milk dose considered “safe” by Health Canada.
Moreover, it lead to blood and fat levels in the monkeys that were within the range of levels
seen in the buman population. The doses ingested by child anglers, who may consume PCB
contaminated fish, should be compared to this LOEL to obtain information on potential risks
of neurobehavioral effects. As stated elsewhere, an evaluation of the non-cancer risks of fish

' consumption by children could be included in the assessment.

e  There is a large body of information on the potential reproductive and developmental effects
' of consuming sport-fish containing PCBs and other contaminants (see attached
 bibliography). Estimated fish consumption rates and PCB intakes from Hudson River fish

. . could be compared to fish consumption rates and expected PCB intakes (when available)
associated with effects in cohort studies in New York State, Michigan, Wisconsin, Sweden,
and Quebec. Such an analysis could provide valuable human data to support/contradict the

 statement (page 76 in the upper Hudson HHRA) that the IRIS RfD is considered to be

"health protective.”

e ! As stated carlier, the uncertainty associated with using CSF's for Aroclor mixtures that may
‘not adequately match environmental mixtures found in sediments and air should be

discussed.

2. A comparative summary of the information (critical studies, critical effects, and uncertainty HS-1.14
factors) for the Aroclors 1016 and 1254 would provide useful information for the reader and risk ’

manager..

APPENDIX C - TOXICITY PROFILE (UPPER HUDSON HHRA)

[The comments below were provided on the Upper Hudson HHRA and should be
considered when finalizing the mid-Hudson HHRA)

1. The profile is not an up-to-date review of PCB toxicity because it limits itself largely to

material contained in the JRIS datafiles for PCBs, Aroclor 1016, and Aroclor 1254. Since the HS

IRIS files were completed, new information has been published, and important studies on the -L.15
oncogenic, reproductive, and developmental toxicity of PCBs could be incorparated into the text.

This is'not a fequest to make the section longer, but to re-focus the section on important studies

that are critical to understanding the potential public health risks of environmental exposures.

Several suggestions follow:

e The section on the carcinogenic potential in humans could include a discussion of the
-potential links between PCBs and specific cancer types (i.e., melanoma, non-Hodgkin's
'lymphoma, and breast cancer) (see attached bibliography).

 The discussion on PCBs and breast cancer in the Summary of Non-Cancer Effects in Humans
(page C-4) should be placed in the section on the carcinogenic potential in bumans.



e i The discussion on potential effects associated with background exposure to PCBs, including
PCBs in fish, could be more fully developed. This is a major area of uncertainty, The
summary statements on studies Lanting/Patandin (Dutch studies) should be compared with
animal studies and other human studies. The discussion could include the findings of cohort
studies in New York State, Michigan (infant and adult studies), Sweden, and Quebec on the

 possible development, reproductive, and neurotoxic effects associated with the consumption
of fish containing PCBs and other contaminants (see attached bibliography).

e The studies by Lanting/Patandin assessed the non-cancer effects of background exposures to
'PCBs. A recent publication indicates that only a small percentage of a child's daily exposure
is from fish (Patandin et al., 1999a). Thus, they are not, as indicted on page C-4, studies of
children consuming PCB:s in fish.

o The discussion of non-cancer effects does not include all of the recent studies on
reproductive and developmental effects seen in low-dosed animals. Several studies
published after the IRIS RfDs for Aroclors 1016 and 1254 were derived could be identified
and briefly discussed (see attached bibliography). These include studies (e.g., Arold et al,
1995; Rice, 1999a) on the reproductive, developmental, and neurobehavioral effects of low-
level Aroclor 1254 exposures in thesus monkeys.

I'hope that our comments and suggestions will assist EPA in finalizing the HHRA. If you
have any questions please call me at (518) 402-7870.

Sincerely, .

/.;"‘-2&/'!‘ s

Robert J. Montione, Public Health Specialist ITT
Bureau of Environmental Exposure Investigation

cc: Mr. Tramontano
Dr.Kim
Dr. Carlsor/ Dr. Wilson
-Pr-Hom/Dr-Grey
Mr. Fear GFDO
Mr. Daigle DEC
‘Mr. Steenberge DEC Reg. 5
Mr. Ulrich ATSDR
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HL-1
SARATOGA COUNTY
ENVIRONMENTAL MANAGEMENT COUNCIL

PETER BALET GEORGE HODGSON
CHAIRMAN DIRECTOR

January 26, 2000

Alison A. Hess, CPG
USEPA, Region 2

290 Broadway, 19th Floor
New York, N.Y. 10007-1866

Dear Ms. Hess:

Enclosed you will find the Saratoga County Environmental Management Council’s
(SCEMC'’s) comments on the Baseline Ecological Risk Assessment For Future Risks in the
Lower Hudson River and the Human Health Risk Assessment for the Mid-Hudson River

prepared by the Council’s chief technical advisor, David Adams.

Many of the SCEMC’s previous comments on the Hudson River Reassessment’s Phase 2
Human Health Risk and Ecological Risk Assessment Reports transmitted to you on September 2,
1999 apply to these reports as well. The Council believes these latest Ecological and Human
Health Assessments also reflect an unrealistic and excessive degree of “scientific”
over-conservatism in calculating the human health and ecological risks.

In the enclosed comments, David Adams makes a number of appropriate and what we
feel are valid observations relating to the unavailability and inconsistencies of important
modeling information not being provided to the public for its review prior to its being used by
EPA in these reports. The unavailability of EPA’s revised baseline modeling information and
EPA’s lack of agency/peer review of the Farley model are important areas of methodological
concern as these tools are crucial in determining the magnitude of the Reassessment’s risk
assessments. The SCEMC requests, at this time, a copy of EPA’s revised modeling information
for our review and comment. This information should also be provided to all Reassessment

public information repositories.

Once again, it becomes apparent that EPA has not developed an adequate overall
methodological framework for the Reassessment when it relies on a model (Farley’s) to assess
mid and lower river risks which requires PCB monitoring information on a homolog basis rather
than a congener basis which was the type of data collected during the Reassessment monitoring
period. This lack of adequate pre-project planning now requires the need for data conversion
which introduces yet “another undefined level of uncertainty into the calculated risks”. The
Council also feels it is inappropriate to utilize a limited number of striped bass samples to draw
what we believe to be erroneous conclusions in regarding PCB concentrations found in
largemouth bass populations. Again, the need for additional PCB Homolog sampling for
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representative fish species found in the mid and lower Hudson River should have been
anticipated and is indicative of the poor methodological planning inherent throughout EPA’s

Hudson River PCB Reassessment process.
Sincerzy/ W

Peter M. Balet
Chairman

cc:  Doug Tomchuk, USEPA, Region 2
SCEMC Members
Darryl Decker, Chr., Government Liaison Committee, CIP
The Honorable John Sweeney
John Wanska, USGAO
Dr. George Putman, Scientific & Technical Committee, CIP
William Ports, NYSDEC
Ned Sullivan, Scenic Hudson



Prepared By:

SARATOGA COUNTY
ENVIRONMENTAL MANAGEMENT COUNCIL

PETER BALET GEORGE HODGSON
CHAIRMAN DIRECTOR

COMMENTS ON PHASE 2 - VOLUME 2E
A BASELINE ECOLOGICAL RISK ASSESSMENT FOR FUTURE RISKS
IN THE LOWER HUDSON RIVER
AND ON VOLUME 2F
A HUMAN HEALTH RISK ASSESSMENT FOR THE MID-HUDSON RIVER
HUDSON RIVER PCB’S REASSESSMENT RI/FS
DECEMBER, 1999

David D. Adams, Member, Saratoga County EMC and Government Llalson
Committee, January 2, 2000

- General Comments HL-1.1

1.

Both of these risk assessments and the revised EPA FISHRAND Model for the Upper Hudson River
are based on the revised EPA PCB Fate and Transport Model and the Farley, et. al. Model for the
Lower Hudson River. Reports describing these models and the model results were not made
available by EPA with the risk assessment reports. It Is improper for EPA to present reports to the
public for review and comments when Information vital to the review Is not avallable to the general
public. Before presenting these reports, EPA should have made the revised EPA model reports and
the Farley, et. al. Model report available In the designated PCB Reassessment repositories for review
along with the risk assessment reports. | was able to obtain a copy of the Farley, et. al. Model
report through the courtesy of Alison Hess of EPA. Results of my review of the Farley Model are
presented as appropriate in the comments on the Risk Assessment Reports. My review was
constrained, however, by not having the model revisions made after March, 1999. EPA Is
requested to forward Information on these revisions. I still await the revised EPA model reports

which have not yet been issued.
HL-1.2

In EPA’s public presentation of the Risk Assessment Reports, EPA stated that EPA does not plan to
review the Farley Model. The reason given was that the Reassessment and subsequent remediation
decision being done by EPA Is for the Upper Hudson only. The logic of this position is difficult to
understand. If the risk assessments of the Mid and Lower Hudson are of no significance to EPA’s
study of the Upper Hudson, then why were the risk assessments done? If the results of the risk
assessments may have bearing on EPA’s decision about remedial action In the Upper Hudson, then
EPA owes the public the assurance that the risk assessments have been done on a sound basls. This
assurance requires EPA’s review of the Farley Model and also review by an appropriate independent
review panel. EPA Is requested to respond as to the use of these risk assessments and based on that
response, as to whether the Farley Model will be reviewed. While overall the Farley Model appears
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to be a good and credible model, the following are some of my questions/concerns that arose from

my review of the report by Farley, et. al. which illustrate why review of the Farley Model is needed:

a. The very sharp concentration gradient shown in Fig. 1-1 for di PCB’s between RM159 and
RM144 is suspect as it is not clear what could cause such a gradient. Also, there is no
explanation for the second bar graph at RM159. If this bar graph is selected, the sharp gradient
for di disappears. Is it possible there is something wrong with the data presented in the first bar
graph?

b. In many places, values of parameters are stated or assumed with little or no justification.
Examples are the sediment thicknesses assigned to each model segment (p. 19); the use of the
1989 Mohawk River and Upper Hudson River flows as a constant yearly flow repeated annually
throughout the PCB simulations (P. 24); sedimentation rates, suspended sollds concentrations,
settling velocity, suspended sediment loads from the Upper Hudson and Mohawk River during
high and low flow periods, sediment loads from the Lower Hudson Watershed and their
distribution in the model segments (P. 26); production rate of solids by phytoplankton, the
stoichiometric conversion factor, the decomposition percentage for phytoplankton, and average-
annual sedimentation rates (P. 27); fraction of organic carbon in sediments (P. 30); the values

for Boc (P. 56); use of Mohawk River PCB concentrations for Passaic, Hackensack, and Puritan

Rivers (P. 40).

c. The specification rather than modeling of hydrodynamic, organic carbon, and sediment
transport (P. 18).

d. The lack of data to support model calculated values (see P. 28 & Fig. 2-5 where data are
lacking above RM25 for low flow and RM12 for high flow and P. 55 & Fig. 3-1 where data are
lacking below RM80).

e. The assignment of PCB initial conditions for sediments for model segments missing sediment
cores. Based on the distribution of cores, it appears only 6 or 7 segments out of 26 segments in
the model have core data (PP. 41 & 45).

f. There seems to be a very large number of parameter adjustments required to calibrate the bio-
accumulation model (P. 54).

g. The rather poor fit in several instances of the data to the model calculations for PCB homologue
concentrations in surface sediments (P. 59 & Fig. 3-5).

h. The apparent over prediction of total PCB’s in perch (P. 75 & Fig. 3-14). HL-13
EPA also stated in its public presentation that the only PCB source considered to the Lower Hudson
was the PCB’s coming over the Troy Dam. While I could not find an explicit statement in the model
discussion in the Ecological Risk Assessment Report to this effect, the presentation in the Report
appears to be based on the Upper Hudson as the only source to the Lower Hudson. Farley, et. al.
state on P. 41 of their report that while the Upper Hudson dominated the loading to the Lower
Hudson in the early 1990’s, the Upper Hudson loads continued to decrease in the 1990’s and by
1997 are estimated to be slightly less than one-half of the total PCB load to the Lower Hudson.
EPA is requested to justify assuming all the PCB loading comes from the Upper Hudson in view of
the position stated by Farley, et. al. As a minimum, EPA should provide values for the risks
assuming that the Upper Hudson load Is eliminated and 50% of the PCB load to the Lower Hudson
remains into the future as no action to remove these loads appear to be underway. These risk values
would put into proper perspective the possible contribution of PCB loads from the Upper Hudson to
risks in the Lower Hudson.



HL-1.4

4. Much of the information in the December, 1999 reports regarding such items as exposure and
toxicity assessment is 2 copy of similar information in the August, 1999 Risk Assessment Reports for
the Upper Hudson. Comments were previously submitted on these sections for the Upper Hudson
in the Saratoga County EMC’s letter 10 EPA of September 2, 1999 as corrected by the EMC letter
of October 1, 1999. Therefore, the earlier comments will not be repeated here but will be

referenced as appropriate.
HL-1.5

5. The need to convert EPA model Upper Hudson PCB inputs to the Farley Model from tri+congeners
of the EPA model to the homologue distribution of the Farley Model, as discussed In App. A of the
Ecological Risk Assessment, Is another example of the fack of planning which has plagued EPA’s
investigation since the beginning. The need for evaluation of the Lower Hudson should have been
seen at the start of the study and plans made to obtain data and a model which would fit together
without the manipulations of App.A which introduce another undefined level of uncertainty Into the
calculated risks. Comments on the procedure EPA used to make the extrapolation are given later In

comments on Appendix A.

Vol. 2E Baseline Ecological Rlsk Assessment Comments

Section 3.1.1.1; P.15: Please Identify the “few changes” needed to make the Farley Model usable by
EPA. Also, EPA s requested o provide an evaluation of the potentlal effects of starting the model over
after each 15-year Increment with possibly imprecise Inital conditions. Is there the possibllity of

increasing error In the future predicdons?

Section 3.1.1.2; P.16&17: The treatment of PCB body burdens for striped bass throughout this report

and the comparison Human Health Risk Assessment Report is puzzling and a major source of concemn.

ocuses on predicting striped bass body burdens In Reglon 1 because the

The discusslon starting on P. 16 fi
Farley Model only predicted striped bass body burdens as far as Region 2. This focus on striped bass In

Region 1 contlnues throughout both Reports as calculated striped bass body burdens are only reported
for RM152 and RM113 whereas calculations are made for other fish species at RM90 and RM50 also.
This focus by EPA solely on Region 1 for striped bass Is puzzling because apparenty Farley, et. al. did
not consider striped bass to be significant In Region 1. The Farley report discusses the migratory
behavior of striped bass on P. 78 and following pages of the report. This discussion only mentons
striped bass as going as far north as Region 2 which ends at RM73.5, Implying Farley, et. al. felt no need
to consider Reglon 1. It must be that some striped bass appear In Region 1 as EPA on P. 16 discusses
data at RM152 and RM113. However nowhere In the EPA reports are the data for striped bass shown.
Comparisons of model results to data for other fish species are shown In Fig. 3-12 but not for striped
bass. Therefore, there is no way of evaluating the signlficance of the data on striped bass for Region 1.
EPA Is requested to provide an explanation of the basls for considering body burdens in striped bass at
RM152 and RM113 while excluding striped bass at RM90 and RM50. The Farley, er. al. report would
indicate Just the opposite. EPA Is also requested to furnish Information on the number and age of fish
samples of each specles sampled at the RM’s152, 113, 90 and 50 used In the risk analysls so the size of
the data base on which the model Is based can be evaluated. EPA should also show a comparison of the

model results to the data for striped bass as was done for other specles of fish.

The EPA focus on RM152 and RM113 for striped bass Is a major concern because of the slgnificance of
striped bass to the risk assessments. In the Human Health Risk Assessment Report, Tables 2-6 and 2-7

show that striped bass are the second largest species eaten by anglers. The concentradon of PCB’s In



striped bass are the highest of any of the fish species ranging up to twice the PCB concentration in brown
bullheads which represent the major fraction of fish consumed (52% per Table 2-7 of Vol. 2F). Thus,
the product of the percent species in the diet times the PCB concentration makes striped bass as
significant as brown bullhead in contributing to the human health risk from eating fish.

The situation for avian and mammal populations is less clear. While many include fish In their diet, in
most cases, but not all, the fish seem to be smaller than striped bass. Because EPA does not provide
definitive information, either in the August, 1999 or December, 1999 reports, it is not possible to
determine the fraction of the avian and mammal receptors diet that Is assumed to come from striped
pass but It Is likely striped bass contribute In EPA’s analysls to at least some of the avian and mammal

receptors.

Because of the major significance of striped bass to the risk assessments, It is very Important that proper
selection be made of the modeled PCB concentratlons in striped bass to be used In the risk assessments.
The trend for PCB concentration with decreasing river mile shows declining concentrations with
decreasing river mile until New York City Is reached. Review of Figure 3-18 for largemouth bass from
Vol. 2E (the specles EPA uses to estimate striped bass PCB concentrations at RM150 and RM1 13)
indicates this deciine Is not linear but rather decreases from RM113 to RM90, and finally has a much
more gradual decline from RM90 to RMS50. This trend Is Important because of how EPA calculates the
future yearly PCB concentrations In each fish specles used In the human health risk assessment. While
not stated, (see comments on Sect. 2.3.1, P. 9 of Vol. 2F) It appears this average Is calculated assuming
a linear variation with distance. This assumption would overestimate the PCB concentration in
largemouth bass and therefore striped bass. Use of a technique such as graphical integration would seem
to be a more appropriate way to calculate the average concentration for these species. It Is also of note
that EPA provides curves vs. time for all fish species at each river mile except for striped bass. EPA Is
requested to provide the curve for striped bass. But of more consequence Is the fact that EPA has
chosen to use striped bass concentrations only at RM152 & 113 In both the ecological and human
health risk assessments, while using concentrations at RM152, RM113, RM90 and RM50 for all other
specles In the ecological risk assessment and RM152, RM113, and RM90 In the human health risk
assessment. This Is done, despite the fact that Farley, et. al. do not even consider striped bass in this
region (Region 1) and the likely sharp drop-off In PCB concentration In striped bass from RM152 to

RM90.

The approach EPA has taken for striped bass Is certainly overly conservative and likely Incorrect In
calculating the contribution of striped bass to the risk assessments. EPA should recalculate the risks using
a more accurate approach. Itls recommended that EPA use striped bass concentratlons at RM90 In the
human health risk assessment, and that the ecological risk to striped bass be evaluated at RM90 and
RM50 as was done for other fish specles. Whether the lack of striped bass PCB concentratlons for these
river miles affects the ecological risk to other species at these locatlons Is unclear because EPA has not
identified the amount of striped bass In the dlets of receptors. In recalculating the PCB concentratlons In
striped bass, EPA should also define and account for any size restrictions New York imposes on catching
and retaining striped bass. Size Is related to age and Is Important because PCB concentration In striped
bass decreases with age due to the migratory nature of striped bass as discussed In the Farley, et. al.
report on P. 78 and shown by Figs. 3-16 through 3-19 of the report. it Is my understanding that NYS
limits keeping striped bass to fish 18" or greater. Fish of this size would be expected to be older than O-
2 yr. Age class which exhibits peak PCB concentrations. The excess conservatism In the EPA calculaton
of PCB concentration In striped bass is illustrated by comparing Table 3-18 of EPA’s Vol. 2E with Fig.



3-16 of the Farley report. Table 3-18 shows median values for the years from 1993 to 1997 of 36 10
24 at RM152 and 5 to 3.5 for RM113. For fish born in 1987, Fig. 3-16 gives a mean of about 3 for
Food Region 2. Fig. 3-19 shows data points ranging from 1 to 2 (one year about 5) over this time

period for fish 6 to 17-years-old.

The use of largemouth bass, which are a non-migratory fish as a surrogate for striped bass, a migratory
fish, Is In itself questionable. More uncertainty In the calculation for striped bass arises from the large
difference becween the ratios of striped bass to largemouth bass PCB concentrations at RM152 (2.5)
and RM113 (.52) (see P.17). EPA Is requested to provide an explanation for this difference as there Is
no apparent reason for it. What are the ratios for RMP0 and RM50? It Is also of Interest that the ratlos

(and also those for White Perch) have dropped considerably In recent years. Shouldn’t any ratlo, If used
to calculate striped bass concentrations, be based on the more recent data for future predictions?

Golng back to P. 16, EPA Is requested to explain why the FISHRAND Model was used for all fish
specles except striped bass as again the reasons are not apparent. Would using FISHRAND for striped
bass ellminate or reduce some of the concerns discussed above? Also, Farley, et. al. make a distncton
berween ages of striped bass (2-6 yrs. and 6-16 yrs.). Does EPA modeling do this? If not, why not?

Section 3.1.1.3; PP.17&18: Why Is there no discussion of the second part of Table 3-3, the period
from 4/91 to 2/96? Table 3-3 does not seem to agree with Fig. 3-2. Table 3-3 shows more penta
coming from HUDTOX but Fig. 3-2 shows the opposite. Also, Table 3-3 shows a delta of —18 kg for
hexa but Fig. 3-2 shows a delta of about —52 kg. Please explain these differences. It would be helpful If

EPA would stick to one set of units as less arithmetic would be required.

Section 3.1.1.4;P.20: The comparison of measured striped bass body burdens to modeled values In
Fig. 3-9 Is for Reglon 2 only, whereas EPA uses only modeled values In Region 1 In Its health risk
assessment. EPA Is requested to show a plot of the EPA model results vs. data for Region 1 (RMI52 &

RM113) so the proper comparison can be made.

Section 3.1.1.5;P.21: Referring to Flg. 3-10, would It make more sense to plot the average of
FISHRAND values In Region 1 to compare to the Farley Model as It uses averages for Region 12

Section 3.1.1.6;P.21: EPA Is requested to supply a comparison simllar to Fig. 3-12 for striped bass.
Why are striped bass often omitted from data comparisons?

Section 3.1.2.2;P.23: Please explain what all the “x’s represent on Figs. 3-16 & 3-1 7. It s also noted
Fig. 3-17 shows results only for Reglon 2 despite the title on the figure.

Section 3.1.2.3;P.24: Comparing Fig. 3-16 to Fig. 3-19, It appears the average value for Region 1
from Fig. 3-19 Is about 50% higher for the year 2020 than the value from Fig. 3-16, but for Region 2
it appears Fig. 3-16 gives a somewhat higher value. Please explain why this changeover should occur.
Would using the Farley Model throughout give more Intemmally consistent results and thus be preferred

over FISHRAND? Agaln, why Is there no forecast for striped bass?

Section 3.2, P.25: The selection of a river mile towards the upper end of each range to represent the
range Is another example of the excessive conservatism In the EPA assessments. Glven the known drop



off of PCB body burden with decreasing river mile, using the body burden at the selected river milles
instead of an appropriate average over the river mile segment introduces unnecessary extra conservatism,

Section 3.2.4;P.26: The use of brown bullhead results to represent short-nosed sturgeon makes the risk
assessment for the sturgeon very uncertain and of dubious value because of the unknown uncertainty.
Also the need to extrapolate the fish PCB concentration data from standard fillets basis to whole body
wet weight basis produces more uncertainty of unknown magnitude into the risk assessment, again

decreasing the value of the calculated risks.

Section 3.3;PP.27-30: These sectlons are very similar to those in the August, 1999 Risk Assessment
Reports. The comments previously submitted on these items apply to this report as well and will not be

repeated here.

Section 4; PP.31-36: These sectlons are very similar to those In the August, 1999 Risk Assessment
Reports. The comments previously submitted on these items apply to this report as well and will not be
repeated here. Additional comments come from PP. B-10 & B-11 of Appendix B. The presentation In
Section B.2.3.1 on P. B-10 answers the question asked In the EMC’s comments to the August, 1999
Risk Assessment Reports as to the amount of chlorine in chlophen compared to PCB’s. However, no
information Is given to ustify that the behavior In fish of the chlorine In chlophen duplicates that of
PCB’s. Page B-11 says “Hatchabillty was significantly reduced In fish with an average total PCB
concentration of 170 mg/kg....” | thought Bengtsson’s testing was done with chlophen A50 and not
PCB’s. This sentence should be corrected to state what was actually tested. The discussion here
introduces another factor of about 10 conservatism In the results by not using the 170 mg/kg and
15mg/kg data from Bentgsson study but rather the 15 mg/kg and 1.6 mg/kg data. This further adds to
the total excessive conservatism In the EPA risk assessments (also applies to other fish specles In Sectlon
B.2.3 of Appendix B). Does this new conservatism mean that EPA now conslders the ecological risk
evaluation of these fish species In the August, 1999 risk assessment to be wrong?

Section 5.;P.37-55: Comments previously made on the August 1999 ERA regarding the over
conservatism In EPA’s risk characterization apply to the report as well and will not be repeated here.

Section 5.2.1.9;P.43: As previously questioned, EPA Is requested to explain why EPA reports
Measurement Endpoints for striped bass only for RM152 and 113 and why these river miles should be

considered at all for striped bass.

Sectlon 5.2.4.1;P.45&46: In view of the unquantified uncertainty In the calculation of body burdens In
the shortnosed sturgeon and the positive statements about the health of the shortnosed sturgeon In the
last paragraph on this page, why does EPA Insist on putting forth a negative risk evaluation for the
shortnosed sturgeon? This question also applles to white perch as the discussion on P. 46 again Indicates
a healchy situation and the discussion at the end of the paragraph represents speculation based on only
extremely conservative calculations and Is inconsistent with the facts shown by the fleld studles.

Section 5.4.3;P.50,Section 5.5.3.1;PP.53&54,Sectlon 5.3.3.1;PP.478148A: EPA Is requested to
provide Information on what trends were seen in the Christmas bird counts. This Information would be

helpful In assessing what Is happening to the health of birds In the region.



Section 5.7.3.1;P.57: The discusslon in this paragraph leads to the conclusion that not enough
raccoons would be affected by the PCB’s in the Hudson to have an impact on the raccoon population so
why is EPA insisting on singling out the potentlal risk to those few raccoons that might be affected?

Secton A.2;P.A-2: It Is not clear what Is meant by the phrase “duplicate samples are equivalent.”
Does this mean the PCB data from the duplicate samples are exactly equal? If not the case, why weren’t

the duplicate GE samples averaged as were the EPA duplicates?

Section A.3;P.A-3: EPA Is requested to provide some discussion of what factors could effect the
geochemical processes and why these factors are not expected to change 0 Justify the assumption made
here. The discussion of the steps waken Is confusing In thar It appears the first step described applies to

Factor 2 and the second step to Factor {. Is this correct?

1toA-5: The EPA mean values shown on these figures for the TID
(presumably from years prior [0 1996) agree more with GE means (see Fig. A-9) for post 1996 data
and not at all with GE means for prior 1996 data. Since the GE data set for the TID Is much larger
(225 samples prior to 1996 and 293 samples after 1996) than the EPA data set of 4 to 12 samples,
the use of the EPA data at the TID to calculate the ratlo for homologues at Waterford (or the Troy
Dam) Is very questionable. Shouldn’t the GE data be used to calculate the factors In Table A-22 EPA Is
requested to address this Issue regarding the calculation EPA used to get Input to the Farley Model.

Section A.3;P.A-3 and Figs.A-

n of the data used as the basls for the

Section A.3;P.A-4: EPA Is requested o provide the cltado
1995. Is this sull vue

staternent that there Is licde evidence of decline in PCB loads at the TID post-
based on 1999 data?

Section A.3;P.A-4: See comment above on A-3 and Flg. A-1 - A-5 questioning validity of factors given
in Table A-2. Also, why should these factors stay constant for 40 years?

Section A.5,P.A-7: The basis for the statement at the top of the page about releases from Baker Falls Is
unclear. Weren’t the major releases from Baker Falls post 19902 If so, EPA Is requested to clarify why

the post 1990 releases are not of concem.

Vol. 2F — Human Health Risk Assessment Comments
HL-1.6

Section 2;PP.5-21: Comments previously submitted on Section 2 of the August, 1999 Risk Assessment
apply to this report as well and will not be repeated here.
- HL-1.7

Section 3;PP.23&24: Comments previously submitted on the August 1999 risk assessment regarding
non-cancer toxicity values and cancer toxicity apply to this report and will not be repeated here.HL 18

Section 2.3.1;P.8: Comments given above on the Ecological Risk Assessment regarding the EPA
approach to calculatng PCB concentratons In striped bass apply here also.
HL-1.9

Sectlon 2.3.1;P.9: The comment on Section 3.2, P. 25 of the Ecological Risk Assessment applles here
also to the selection of river mlles to represent sections of the rlver as do comments about selecting a

more appropriate way 10 average values than straight llnear averages.



HL-1.10
Section 2.4.1;P.14: Please confirm that it is the RME value of PCB concentration In the fish that Is used

in the cancer risk assessment.
HL-1.11
Section 4; PP.25-27: Comments previously submitted on the August, 1999 risk assessment regarding

the over conservatism on EPA’s risk characterization apply to this report as well, and will not be repeated
here.
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that will serve as the basis of a cleanup decision. In light of the most recent findings,  Samudl F; Prynr i1
this process must cantinue to move forward and no additional delays will be gﬂd_"JPN" S. l:ﬂd:d' n
acceptable. Any requests for additional study or “sidc-by-sidc” peer review should F,:;'m é'_“h o
HP-1.2 in no way impcde the Reassessment schedule. The EPA should move forward with H. Claude Shostal
peer rcview of EPA documents and EPA documents only, despite pressure for “side-  John I: Warr

by-side™ peer revicw and work towards a cleanup of Hudson River PCBs. :""‘"'"“ E("Z‘“"""’
NISORY Boawp

Nath Castro
Due to the limited cffcctivencss of the fish consumption advisories and the Willism M. Ewen
continued need for more education about the PCB contamination of fish in the Juhn French 111

Hudson River, the EPA should continue to assess the nsks in the Hudson assuming g‘;;g;ﬁ_cﬁ:a‘"mk

that such advisories do not exist. Angler surveys kave indicated that the Majority Of Burnaba, Mckiony
anglers cat their catch or give 1t 10 family members. In its 1996 survey, the New Charles P, Noyes 111

York Statc Department of Health found that “two-thirds of anglers fishing between g:;;':g;: Ot Jr.

Casskull and the Tappan Zce Bridge continucd to report eating their fish at least David Sive
HP-1.3 somerimes and almost half (46%) of anglers gave fish away sometimes or frequently.  Mrs Thumas M Willr
More than half (57%) of anglers in this area ate more fish than advised by the NYS PIONORAKY Dt e 1o
DOH adwisories.™ Rohen Boyle
ENb v Doy 1ok
Ned Sullivan
'Health Consultation: 1996 Survey of Hudson River Anglers, Hudson Falls 1o Tappan Zce
Bridge at Tarrytown, New York, Public Review Draft, Fcbruary 1999, New York Stare Scnic Hubson, Inc.
Depantment of Health, Center for Environmental Health, prepared under a Cooperative ;’,o;:;?':: NV 12601 10u6
Agreement with U.S. Department of Health & Human Services, Public Health Service, Phoscsrarrs gasn
Agency for Toxsc Substances and Disease Registry. p. 14. Fax 914471364

wwav sceni hudson ary:
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January 28, 2000
Page 2

HP-1.3 In both (the Hudson River Sloop Clearwater Survey and the NYS DOH Survey “the fish
Continuesy _ that anglers kept were among the most contaminated species in each part of the river.™

As EPA has concluded the 1996 NYS DOH Angler Survey also concluded that “Some
anglers and others who eat fish from the Hudson River are being exposed to levels of PCBs that
are 2 health copcern and are at risk of adverse health effects.”™ Instinutional controls, such as the
fish advisories, are not a substitution for a cleanup of the Hudson River as has been suggested by

HP-1.4 the General Electric Company. Itis important to note that due to the PCB contamination of fish,
women of childbcaring age and children are advised not to eat any fish, from any location along
the Hudson.

New scientific information concerning non-cancer health effects of PCBs has shown that
the Food and Drug Administration 2 parts per million (ppm) level, on which New York Statc
advisories are based, is not adequatcly protcctive of human health. The scientific and public
heaith community now advocates a much Iower level. Based on EPA's most recent findings for
non-cancer health risks that cating fish from the mid-Hudson results in PCB cxposure that is 30

HP-1.5 tmes higher than EPA Hazard Index Reference level, it is imperative that EPA adopt a much

lower level than the FDA level of 2 ppm. The EPA should adopt a level no greater than 0.1 ppm
as has becn done recently by the State of Connceticut for their fish advisorics.

The alarming reality that human health and ccological resources of the Hudson River are
threatened from Fort Edward to New York City, reminds us that 200 milcs of this great River is
and will continuc to be severely impacied by thc PCB contamination that started some 60 years
ago. These most recent reports, in conjunction with other EPA findings, indicatc that the

HP-1.6 sediments are the dominant source of PCBs to the rest of the river system and that the natural

breakdown of PCBs s inappreciable, provides compclling and irrefutable evidence for the need
to remove PCB-contaminated sediment from the upper Hudson River.

Respectiully Submitted,

Rich Schiafo
Scenic Hudson

? Ibid.
3 Ibid.
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Jaauary 27, 2000

Jeanne M. Fox .
Regional Administrazor
United States Environmental Protection Ageacy

290 Broadway
New York, NY 10007-1866

Re: EPA Baseline Risk Assessments of PCBs in the Hudson River

Dear Ms. Fox:

On behalf of over seven hundred Appalachian Mouatzin Club members in from the
Albany region who live near and enjoy the varied recrestional resources within the
Hudson River watershed, I am writiag to comment on the EPA Baseline Risk
Assessment of PCBs ia the Hudson River. The Appalachian Mouaraia Club promotes
the prorection, enjoyment and wise use of the mountains, rivers and trails of the
Northeast. Central 1o our mission is the belief that mountains and rivers have aa
intrinsic worth and also provide recrestional opportunity, spiritual renewal and
ecclogical and economic health for the region.

The findings of the Human Health Risk Assessmen for the Mid-Hudsoa River and the
Ecclogical Risk Assessment Addendum continue to provide scienrific evidence
supporting the need for a thorough PCB clean up ofp the upper Hudson River. The
EPA’s own reports indicace thar PCBs from the Upper Hudsog River continue to pose
2 threat for 200 miles of the river. For some species, the report shows, furure

concentrations of PCBs in the lower Hudson River will generally exceed levels known . HP-2.1

to cause adverse ecological effects through 2018. Given the on-going threat posed by
the PCBs in the river sediment to the environment and to human beings, it is ume to
% The Environmental Protection Agency should
move steadily to releasing a decision on clean up plans by the end of this year.
For every delay, human health and ecological well being conunue zo be jecpardized.

For this reason, any requests for additional studies or for “side by side” peer review
should not obstruct the Reassessment schedule. The river bas waited long encugh.

New scientific informarion concerning non-cancer health effects of PCBs has shown
that the Food and Drug Administration's level of 2 parts per million {ppm) does not
provide adequate protection of human health. The EPA’s own findings for non-caoces
bealth risks from consuming fish from the mid-Hudson river show that PCB exposure

"em s P ReemEn e MIe s T MO AaMEAY N

HP-2.2

Q"



is 30 times higher than the EPA Hazard Index Reference level. Due to the levels of risk
and of hazard, the EPA should adopt a level of no greater than 0.1 ppm instead of
using the FDA level. This action would be supported by much of the scieatific and
public health communiry and would set a standard that is more protective of human

health.

Fish Advisories are not a substitute for removing PCBs from the ziver. There is already
substantial evidence that many anglers do not follow or understand the posted

warnings and share fish caugh from the Hudson with members of their families, thus  [p_9 3
purting mulriple lives a risk of adverse health effects. The EPA must continue 1o assess )
the risks in the Hudson River with the assumprtion that the advisories do zot exist.

The evidence is in. It is time 1o move forward with a full and comprehensive clean up

of the Hudson River in order to protect hurman and ecological health. It is time to stop

the continuation of exposure to health risks and ecological hazards caused by the

presence of PCBs in river sedimeats and by the movement of PCBs both through the -HP-2.4

food chain and through high water events.

Thank you for your efforts. If there is any way that I can be of assistance, please let me
kaow.

Sincerely,

%h Girdner

Conservation Chair _

Mohawk-Hudsen Chapter/Appalachian Mouarain Clsb

68 Carson Road
Delmar, New York 12054



US EPA Region 2

Ms. Alison Hess

Remedial Project Manager

290 Broadway

New York, NY 10007-1866

Re: Comments Health Risk Assessment, Lower Hudson River
Dear EPA:

Please refer to the attached documents for supporting technical information
regarding my comments. The EPA presented documentation indicating that there "might
be" a possible health risk with those citizens which consume at 51 one-half pound meals
per year, when the central tendency fish ingestion rate has been determined to be six half- HP-3.1
pound meals per year (Connelly etal., 1992). The public health protection/ worst case
scenario of 51 half-pound meals per year for 40 years is mathematically conservative and

is not supported nor denied by current health data, and cannot be related to any
community health based studies which may support or deny this conclusion.

At the recent public meeting I asked the question, "Are there any Community
Health Based studies which would show any indications of health effects or higher cancer
rate in communities which have been exposed to PCB in any fashion in NY?" The HP-3.2
answer, to the best of my memory, was related to the amount of time it would take to
acc.umulate this type of information and this was the best way to get answers quickly. The
problem is not easy to understand, so why do we expect the answers to come any easier?
I believe that PCB's have been in the Hudson River for many years, we have known
about this for years, and only recently has anyone tried to quantify the related health
effects and show direct health effects to the communities that live in and around the

Hudson River. The NY State DEC keeps record of everyone who has obtained a fishing



license in NY. This would probably show families whom have fished for years in and
around the Hudson and someone could utilize the money being spent to find actual health
effects in communities and families with the hypothetical exposures being presented by
EPA at this time. Again, this problem has been present for many years and even the most
vehement environmentalist wanting cleanup of the Hudson would have to agree that
Hudson River is in better shape than it was 20 years ago! Also, according to EPA in
1999, NY State still had 79 Fish Advisories in effect for PCBs, Chlordane, Cadmium,
Dioxins, Mirex, and DDT.

The process to find out possible health effects from PCB's started at least 10 years
ago and only in the past year has anyone actually gone into the homes of people
potentially effected by PCB's. The New York State DOH and ATSDR have begun studies
to quantify any effects in population along the Hudson in Glens Falls and Fort Edward,
NY. This information must be apart of any health based decision making process and the
ATSDR must perform a Health Assessment for pre and post treatment alternatives to
ensure optimal public health protection. We cannot afford to start a "Clean-up” project
based upon limited information on the possible health effects that the "clean-up” could
cause in the communities. Example: MTBE was placed into gasoline supplies to help stop
air pollution, but nobody wanted to study the effects of MTBE in groundwater prior to its
release into the environment. To initiate a clean up without studying all potential impacts
is irresponsible and I do not ‘want the Hudson River to be another example of a
recommended clean-up project gone wrong (like MTBE in groundwater supplies)!

Please consider the following information while reviewing the immediate EPA Health

Risk Assessment and the need (if any) for Immediate action:

e HP-33

HP-3.4

HP-3.5



100% of New York State's lake acres and river miles are under fish advisories.

National Academv of Sciences (NAS) found that FDA and State codes should be
strengthened ; .to reduce consumption of organisms with high contaminant levels; agencies
should support research to determine the actual risks from consuming organisms with
contaminantsl, and States should continue site closures, health advisories, and continue

public education about the risks on specific chemical contaminants.

NAS found that data evaluating contaminant levels in fish do not consistently focus on
the analysis of edible tissue. "These analyses, by their design, offer insufficient insight
into contaminant levels in the edible portion of the seafood products.” Also, "There is an
apparent lack of coordination in the development and use of data on chemicals in the
aquatic environment among FDA, EPA, and the NOAA, and other States.”

NAS: "the CDC should develop an active and aggressive program, founded on
community-b'ased health surveys, to better determine the level and source of seafood-

borne illness i In the US population.”

The FDA speclf ies PCB concentration limits of 0.2 to 3 parts per million in infant foods,

eggs, milk fat, and poultry fat. These products (concentrations) can be sold to consumers.

The 51 haif-pound meals = about 25 pounds of recreational fish consumption for the
maximum exposed individual. The FDA-NAS reported that in 1991 about 4 pounds of
recreational fish were consumed per year in addition to the 15-16 pounds of commercial

fish per year. Total = about 20 pounds of fish consumed per year, 5 lbs. less than max.

In 1993, research has shown that nature has some processes already chemically reducing

the PCBs present in the Hudson River.

The ATSDR does not know whether PCBs causes cancer in people. Also, ATSDR with
NYSDOH is cun'ently researching effects of PCB exposure by conducting community-

based health surveys.

HP-3.6

HP-3.7

HP-3.8

HP-3.9

HP-3.10

HP-3.11

HP-3.12

HP-3.13

In addition, there was a reference during the public meeting that the current health
advisories are not acceptable means to prevent exposure to health risks. 1 would like to

remind all of us that Public Education and Awareness programs are the backbone of all

HP-3.14



public health programs. The reason the USA is in good health is because of the good
public health education! Proper refuse and garbage control prevent vector and rodents,
washing hands prevent the spread of foodborne disease and infection in hospitals, and
even lead poisoning can be avoided by education 1o avoid high lead content water and
using first flush activities if the situation fits the level of protection.

To say ia passing that public health education is not an effective method of public

health disease prevention is not accurate.

Thank you.

Scon T. LeRoy, /S/RS Soil Scientist
2434 Route 9D

Wappinger Falls, NY 12590

914 297 1909

sleroy@bestweb.net
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State of New York
Department of Health

Hudson River PCB Research Project Announced

ALBANY, April 23, 1999 - The State Health Department today announced a new research
project, PCBs and Health: The Hudson River Communities Project, that will examine the
possible effects of exposure to PCBs on the human nervous system. For the project, the
Health Department is recruiting 100 residents, both men and women, between the ages of 55
and 74 who have lived in the villages of Fort Edward or Hudson Falls for at least 25 years.
These villages are two areas where PCBs have been used in manufacturing operations. in
addition, a control group is being recruited consisting of men and women, also between the
ages of 55 and 74, who have resided in the city of Glens Falls for at least 25 years. Glens
Fails was selected because it is upriver from where PCBs were used in manufacturing
operations.

The focus of the project is current and past exposure through the consumption of PCB-
contaminated fish or through airborne PCBs. Therefore, to be eligible for the project,
participants must not have worked in a job where they may have been potentially exposed to

" PCBs. Information collected from the Fort Edward/Hudson Falls group will be compared to

information collected from the Glens Falls control group. Department of Health researchers
will analyze project data to see if the two groups score differently on the nervous system
tests, and whether or not the differences are associated with higher PCB exposures and

blood PCB levels.

PCBs are a group of 209 man-made chemicals that were used in many commercial and
electrical products until their manufacture was banned in the mid-1970s. The manufacturing
of PCBs was haited in the United States because of evidence relating to environmental
buildup and its potential harmful effects. Edible portions of sport fish from the Hudson River |
are also known to contain PCBs.

This project is designed to address whether exposure to PCBs may cause biological changes
in the nervous system such as memory loss. decreased muscle coordination and control, and
decreased sense of smell.

This two-phase project will include interviews, biological sampling, and nervous system tests
in Phase |, and environmental sampling in Phase 1. The interviews will inciude questions
about participants’ consumption and preparation of fish caught locally, residential histories,
and lifestyle characteristics such as cigarette smoking. Biological sampling will include
collecting a blood sample from each participant and analyzing the samples to determine
blood PCB level. The nervous system tests will measure small changes in short term
memory, muscular movement abilities, and sense of smell. They will involve identifying

- odors, shapes or words and performing siinple tasks with hands and fingers.

The environmental sampling in Phase Il will invoive air testing for PCBs in and near
participants' homes. Participants will be paid up to $100, including $50 for the interview,
blood sampling, and nervous system tests, and another $50 for the completion of the air
sampling. This project is funded by the Agency for Toxic Substance Disease Registry
(ATSDR) for three years and will begin this summer.

4/23/99-38 OPA
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Executive Summary

OVERVIEW

Fish and shellfish are nutritious foods that constitute desirable components of
a healthy diet. Most seafoods available to the US. public are wholesome and unlikely
to cause illness in the consumer. Nevertheless, there are areas of risk. The major risk
of acute disease is associated with the consumption of raw shellfish, particularly bivaive
molluses. For persons living in areas in which reef fish are consumed (Hawaii, Puerto
Rico, the Virgin Islands), there is a risk of ciguatera; other natural toxins (paralytic
shellfish poisoning, neurotoxic shellfish poisoning, etc.) have been associated with
shellfish from endemic areas. Finally, there are less well-defined risks of acute and
chronic disease related 9 environmental contamination of aquatic food animals.
Dealing with such risks on a short-term basis requires improvements in the present
system of regulatory control. In the long term, amelioration and eventual elimination
of some hazards require strengthening and more effective application of control
measures 10 prevent the disposal of human and industrial waste into offshore marine
and fresh waters.

Because of the strong public interest in seafood safety and the declared
intention at the congressional level 1o develop a new inspection system, a clear
opportunity exists to introduce innovative methodologies for control that address
directly the important health issues associated with seafood consumption.

This report reviews the nature and extent of public health risks associated with
seafood, and examines the scope and adequacy of current seafood safety programs.
The conclusions and- recommendations arrived at: are summarized in the following

material:

o Most current health risks associated with seafood safety originate in the
environment and should be dealt with by control of harvest or at the point of capture.
With minor exceptions, risks cannot be identified by an organoleptic inspsction system.

)|
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o Inspection at the processing level is important to maintain safety of seafoods,
but there is little evidence that increased inspection activities at this level would
effectively reduce the incidence of seafood-borne disease. _

e With currently available data, it is possible to identify the source of much
of the acute illness associated with seafood consumption, though the dimensions of the
probiers are not always known; these data, in turn, can form the basis for natiopal
control programs.

e Chronic iliness resulting from seafood consumption is associated primarily with
environmental contamination; thus, control depends on improved understanding of the
occurrence and distribution of the chemical agents involved, the exclusion of
contaminated seafood from the market, and increased action to prevent additional
poliution of the waters.

e Because well over half the nation's seafood supply is imported and
environmental contamination is globally pervasive, it is important that the safety of
imported seafood be ensured through equivalent control measures in exporting
countries.

e One-fifth of the fish and shellfish eaten in the United States is derived from
recreational or subsistence fishing, and these products are not subject to health-based
control; there is need to improve protection for consumers of these products by
regulation of harvest and by education concerning risks associated with their
consumption.

e Because the problems are largely regional, the primary effective control-
except for imports—is at the state level, and this effort should be strengthened.
However, there is need fqr federal oversight, general rule setting, and support to
ensure the effectiveness of state-based programs and to provide expert assistance and
specialized facilities.

e There is a lack of understanding of the nature of seafood hazards in the
food service sectors and by the consuming public and health professionals; a vigorous
campaign for information dissemination and education in these matters is needed,
particularly for high-risk consumers and high-risk products such as raw shellfish.

e An improved national surveillance system should be developed to provide
more reliable and comprehensive information on seafood-borne disease incidence.
Data will then permit meaningful risk identification and risk assessment as a basis for
effective regulation of secafoods (current data on disease occurrence in seafood
cansumpsion, are 100 fragmentary.to, allaw reliable risk assessment of microbiological
and natural toxin hazards). o - ' -

A summary of hazards, risks, and their centrol for the major groups of
hazardous seafoods in shown in Table 1-1. They are arranged in order of importance.

Among seafood consumers, the group at greatest risk appears to be consumers
of raw molluscs because of environmental contamination and naturally occurring vibrios.
Consumers of recreational and subsistence fishery products are the second largest
comtituency at risk. both from natural toans and from environmentad contaninints.
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o Primary regulatory authority should be at the state level, with funding, quality
control, and spea'alizﬁdmimnce&omafedemlmfoodufﬂypmm
o Imported seafoods must be certified to be free of patural toxins through
equivalency arrangements or more effective memorands of understanding (MOUs) with
An MOU refers 10 a formal agreement between & US. government agency
(e.g+ FDA) and another government agency (federal, state, local), or an informal
agreement with a foreign government or uber foreign institution.
o Educational programs on the dangers of natural seafood taxins must be
developed for recreational and subsistence fishers, and bealth providers must be given
information to improve the identification and treatment of illness due to seafood taxins.

Chemical Residues

EXTENT OF RISK

Fish and shellfish accumulate chemicals from the environment in which they live,
but the extent of accumulation depends on such factors as geographic location, species
of fish, feeding patterns, solubility and lipophilicity of the chemicals, and their
persistence in the environment. Moreover, whereas land animals used for human
consumption are fed mostly food of plant origin, aquatic animals that contribute to the
human diet are generally predators of other animals and, in some cases, predators of
predators. Because of this, chemicals have an opportunity to become more
concentrated through bicacsumulation.

The most difficult area for risk evaluation is the problem of chemical residues
because the health effects suspected do not take the form of obvious, distinctive, and
acute ilinesses. The potential risks of concern (&.g. modest changes in the overall risk
of cancer; subtle impairments of neurological development in fetuses and children) are
generally quite difficult to measure directly in people exposed at levels that are
common for US. consumers. Immunoincompetence increases cancer risk. Inferences
about the potential magnitude of these problems must be based on the levels of
specific chemicals present, on observations of human populations and experimental
animals exposed at relatively high doses, and on reasonable theories about the likely
mechanisms of action of specific toxicants and the population distributions of sensitivity
and. buman exposure. In nearly all cases the current state of knowledge on these
subjects must be regarded as quite tentative.' Additionally; the number, and variety of
chemical residues are substantial, although a small minority constitute the bulk of the
risk that can be assessed quantitatively at this time. -~

Overall, several chemical contaminants in some species of aquatic organisms in
particular locations have the potential 1o pose hazards to public health that are gre
enough 1o warrant additional efforts at control. Available information suggests that
these risks, in the aggregate, are not generally of a magnitude comparable to the high
environmental health hazards characierized (0 date; nevertheless. their control wouid
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significantly improve public health. Some examples of risks that may be significant
include reproductive effects from polychlorinated biphenyls (PCBs) and methyimercury
carcinogenesis from selected congeners of PCBs, dioxins, and dibenzofurans (all of
which appear to act primarily by binding to a single type of receptor); and, possibly,
parkinsonism in the elderly from long-term mercury exposure. Several other metallic
and pesticide residues also warrant attention.

PRINCIPAL CONCLUSIONS

e A small proportion of seafood is contaminated with appreciable
concentrations of potentially hazardous organic and inorganic chemicals from both
natural and human sourzes. Some examples of the risks that may be significant include
reproductive effects from PCBs and methylmercury, and carcinogenesis from selected
PCB congeners, dioxins, and chiorinated hydrocarbon pesticides.

e Consumption of some types of contaminated seafood poses enough risk that
efforts toward evaluation, education, and control of that risk must be improved.

e Present quantitative risk assessment procedures used by government agencies
should be improved and extended to noncancer effects.

e Current contaminant monitoring and surveillance programs provide an
inadequate representation of the presence of contaminants in edible portions of
domestic and imported seafood, resulting in serious difficulties in assessing both risks
and specific opportunities for control.

e Due to the unevenness of contamination among species and geographic
sources, it is feasible to narrowly target control efforts and still achieve meaningful
reductions in exposure.

e The data base for evaluating the safety of certain chemicals that find their
way into seafood via aquaculture and processing is too weak to support a conclusion
that these products are being effectively controlled.

'PRINCTPAL RECOMMENDATIONS

o Existing regulations to minimize chemical and biological contamination of the
aquatic environment should be strengthened and enforced.

- @ Existing FDA and.state<regulations should be strengthened and enforced to
reduce the human consumption of aquatic organisms with relatively-high contaminant
levels (e.g., certain species from the Great Lakes with high PCB levels, swordfish and
other species with high methylmercury levels). .

o Federal agencies should actively suppon research to determine actual risks
from the consumption of contaminants associated with seafood and to develop specific
approaches for decreasing these risks.

e Increased environmental monioring should be initiated at the swte level as
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o States should continue 10 be responsible for site closures, and for issuing
heaith and contamination sdvisories tailored to the specific consumption babits,
rcpmdueﬁveorodxerspedalﬁsh.andinfomaﬁonwmohpedﬁcmupsof
consumers.

¢ Public education on specific chemical contaminant hazards should be
expanded by government agencies and the health professions.

o For specific contaminants in particular species from high-risk domestic or
foreign geographic areas, government agencies should consider the option of mandatory
labeling.

o Additional study of potential chemical contamination risks associated with
both domestic and imported aquacuiture products is required. Because of different
standards for drug or agricultural chemical use and water quality prevailing in other
countries, imported aquaculture products should be effectively centified as meeting US.

standards.

SCOPE AND ADEQUACY OF CURRENT SEAFOOD SAFETY PROGRAMS
Regulatory Guidelines, Monitoring, and Inspection

The current system of governance designed to protect the US. seafood
consumer is composed of an intricate and complementary system of programs at the
federal and state levels of government. _Additional programs have been instituted in
the private sector that offer a measure of industry self-regulation. At the federal level
the principal responsibility for setting regulatory guidelines and for the surveillance and
control of seafood safety is divided among the FDA, the Environmental Protection
Agency (EPA), and the National Marine Fisheries Service (NMFS).

Within states, responsibility may lie with one or more of their health,
environmental, fishery, or agricultural depaniments. States generally tend to adopt
federal regulatory guidelines.

A primary role for the federal government is setting regulatory guidelines
designed to promote inspection and enforcement activities both within and outside
formal governmental programs. Existing regulatory guidelines can be divided into (1)
those designed to reduce acute risk from microbial and natural toxin contaminants, and
(2) those designed to reduce long-term or chronic risk due to chemical.contamination.
Guidelines for microorganisms and natural toxins are determined solely by the FDA
and have been set primarily on an as-needed basis, 2hat is, in response to a reporied
public health problem. -

Properly collated and effectively presented guidelines could provide a stro
basis for the production and supply of safe seafood. However, in several areas relatec
10 new processing techniques and other emerging problems, new guidelines seem both
appropriate and Recessary. Setung federal guidelines for residual chenucal
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contaminants is a task shared by EPA and FDA. Their strategy has beea to focus on
a limited number of chemical contaminants and to set regulatory limits by means of
"tolerance levels." Results of various federal and state efforts to monitor contaminant
loads in the nation’s marine and freshwater environments suggest strongly that several
chemicals require a more fundamental review and evaluation.

In terms of assessing and managing risks, the overall posture of relevant federal
agencies, particularly FDA. zppears to be almost totally reactive. In the committee’s
judgment, there has been less effort than would be desirable to discover and quantify
hazards that are not yet on the public agenda, to evaluate options-for reducing risks,
and to implement policies that protect both the health of consumers and the stability
of commercial markets.

One of the more imrortant activities at both the federal and the state levels is
environmental monitoring. Because the majority of seafood is from wild stocks, the
quality of harvesting waters is of fundamental concern. The EPA and certain siate
governments [primarily by way of their involvement in the National Shellfish Sanitation
Program (NSSP)] have instituted programs to establish the level of contaminants in

seafood harvesting waters.
These efforts have led to important insights into general water quality but, for

the most part, do not supply sufficient information on the question of seafood safety.
Among other things, they lack (1) sufficient geographic scope, (2) a common
methodological approach, and (3) sufficient focus on the edible portion of seafood in
. order to determine public health, as opposed to eavironmental heaith, impacts. ‘This
last point is an important one. Except for the monitoring of barvesting waters castied
out as part of the NSSP, data evaluating contaminant levels in fish and shellfish do not
consistently focus on the analysis of edible tissue. Morée often the focus is on whole
fish or on liver and gallbladder analysis. These analyses, by their design, offer
insufficient insight into contaminant levels in the edible portion of seafood products.

Inspection efforts by FDA and various state and local public health agencies are
designed to ensure safety, but are insufficient to ensure in all cases that the regulatory
guidelines defined by FDA and EPA are not being exceeded. The sampling strategies
employed by these various agencies are designed to focus inspection and enforcerrent
activities on areas in which the probability of a problem appears highest. Ongoing
governmental efforts to develop new inspection programs, with a focus on the public
health aspects of the raw product and the environment from which these products are
derived, along with continued control of seafood production and processing, could
provide measurable additional benefits in.seafood safety.. - : o

Given many of the intrinsic attributes of seafood’ already discussed, it is clear
that an approach recognizing the advaniages of regional/local control and surveillance
is essential. The question of seafood safety should continue to be one in which federal
and state roles are viewed as a cooperauve pannership. It is also apparent that
seafood commerce is taking place within an increasingly interdependent international
economy. Many of the major trading pariners of the United States are developing or
terine: refimng tormal reguiatory programs tor scafoud safety. These efforis <hacd



16 SEAFOOD SAFETY

be taken into account in designing 8 domestic program.

PRINCIPAL CONCLUSIONS

o Federal (mostly FDA) guidelines for microbial and natural toxin
- contamination should be extended and updated. Those that exist have not been
adequately conveyed to the fishing industry and to interested members of the public.

° Federﬂguideﬁnaonchemimleonammmuinmfoodsmlhniwdinmpe
and, in some cases, questionable as to the levels set. There is an apparent lack of
coordination in the development and use of data on chemicals in the aquatic
environment among FDA, EPA, the National Oceanic and Atmospheric Administration
(NOAA), and the states. Better recognition is required of the impartance of regional
factors in the occurrence of toxic fish and shellfish and of the existence of high at-
risk groups (e-g- pregnant women, children, recreational and subsistence fishers).

o The present federal monitoring and inspection system is too limited in
frequency and direction to ensure enhanced safety of seafoods. The monitoring
process depends too much on evaluation of the product, rather than on safety of raw
materials, with the single notable exception of the NSSP. However, even NSSP is not
providing adequate protection becausc molluscan shellfish appear to cause most
seafood-borne disease.

e Recreational and subsistence fishing is largely ignored in health and safety
monitoring at the federal level. Consumers of seafood from these sources can be at
high risk from natural togins and chemical pollutants in certain regions and in
particular species of fish. The health risks include cancer and the subtle impairment
of neurological development in fetuses and children.

e The present system of data collection on seafood-borne iliness by CDC does
not provide an adequate picture of the extent and causes of such discase.

e Seafood advisories warning of local or species-associated health risks are
issued mostly by state authorities and vary greatly in both their content and their
distribution. Nevertheless, these advisories serve a useful purpose.

e Because of the regional nature of much of the domestic fisheries problems,
states seem the logical level at which to tackle seafood control problems. However,
help and guidance from the federal level are required.

" o State programs:for monitoring, surveillance, .and..control of seafood safety
are generally in place in coastal states that use federal guidelines and action levels
where these are available. However, the quality and effectiveness of the programs vary
greatly as a function of the financial and administrative support available 1o the
responsible state units, and in accordance with the character of the resource. 2
greater emphasis should be placed on the development of formal arrangements with
foreign producers to guaraniee that imponed seafood has been harvesied and
processed in noncontaminated environments.
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e Present training and education of industry and regulatory personnel are too
limited both in scope and in number. Insufficient attestion is given to the education
of physicians and other health professionals on seafood safety and the characteristics
of seafood-borne disease. This is dlso true of the consuming public.

o The regulation of imported seafoods to ensure safety is largely based on end
product inspection and testing, except where MOUs exist. This is ineffective because
it involves a mainly reactive process.

e The regulation of imported seafood products is carried out largely without
regard to other national or international programs. There is tremendous variance in
both regulatory limits for contaminants and inspection protocols in various countries,
which leads to excessive and cumbersome inspection strategies for the importing state,
and may also lead to a general restriction in the number of countries engaged in
international seafood trade in the future.

PRINCIPAL RECOMMENDATIONS

e A more concise, comprehensive, and generally available single source for all
FDA guidelines relating to seafood safety should be developed and updated on a
regular basis. This information should be disseminated to industry and integrated into
state regulatory processes through more routine and uniform training programs.

e The development of an interagency structure with a single focus on seafood
safety could contribute significantly toward increasing communication within the federal
regulatory system, but the gesponsibility for primary control should be with the state.

o Federal agencies should develop a set of monitoring and inspection practices
focusing more strongly on environmental conditions and on contaminant levels in the
edible portion of seafood at the point of capture.

e Strong consideration should be given to creating a marine recreational fishing
license system that is linked to the distribution of information characterizing the level
and scope of potential risk from eating recreationally caught fish. Strong consideration
should also be given to the closure of recreational harvest areas deemed to pose a
threat to human heaith.

e The CDC should develop an active and aggressive program, founded on
community-based health surveys, to better determine the level and source of seafood-
borne iliness in the US. population.

e - Consideration-should be given ta the development of agreements with foreign
authorities and individual producers to ensure that imported products are treated in
a manner consistent with and equivalent to domestic products,

e A more pronounced and consistently defined federal role in the risk
characterizations leading to seafood heaith advisories should be developed. A more
consistent and focused effort in determining and communicating public health risks
from contaminated seafood should aiso be developed.
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e As more countries require the equivalency of domestic and imported
products, it is apparent that the time has come for the international community to
begin a process that would minimize the differences existing among national regulatory
guidelines and approaches.

OPTIONS FOR REDUCING PUBLIC HEALTH RISKS
Monitoring, Control, and Surveillance Measures

The current system invoives (1) surveillance by federal and state agencies to
identify seafood-bomne disease (e.g., CDC and state health departmeants); (2) evaluation
of risk and setting of guidelines and action levels mostly by federal agencies (e.g, EPA
and FDA); (3) control of risk by inspection and testing of edible fish and shellfish (e.g.,
states, FDA, and NMFS); and (4) action to protect consumers by embargo, detention,
seizure, or recall, and by issuance of warning advisories (e.g-, states and FDA). This
systemn needs revision and strengthening to develop a truly risk-based regulatory

The data base on which regulation depends is inadequate. . The disease
surveillance system of CDC suffers from inadequate resources and should be refocused
to provide a more complete and balanced account of seafood-borne disease. More
analytical data on contaminants are needed, which could be obtained by increasing
FDA analyses and sponsoring broader integrated studies of marine and fresh waters
by EPA and corresponding state agencies.

Inspection and testing should focus on actual problems (as in HACCP systems),
and there should be increased efforts to develop rapid, reliable test methods for
dangerous microorganisms, toxins, and contaminants. This will require a restructuring
of inspectional systems to accommodate newer methodologies and to train personnel
in their application. Emphasis on purely sensory evaluation should be decreased.

Problems of interagency jurisdiction, unclear regulations, or poor cooperation
among state and federal agencies should be addressed and rectified. This will require
added resources. '

Characteristics. of Contro} Requirements

Control measures should be applied initially at the earliest stage of seafood
production by monitoring of water quality and condition. Such measures would apply
to the molluscan shellfish problem and to most mnatural toxins and chemical
contaminants, and would permit the exclusion of potentially dangerous fish or shellfish
from markets by fishing closures and use of advisories. Rapid and simple tests should
be developed and used to screen potentially hazardous fish or shellfish at the point of
harvest 10 reduce costs to the fishermen and 1o protect the consumer {rom toxins and
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“and Consumption

ABSTRACT

. Consumption of seafood has increased over the last decade, without 3 concomitant
increase in reported illness. This increased consumption trend is &xpecied 10 continue both
for prepared and for fresh or frozen varictics. The 1989 consumption figure was 15.9
pounds of edible meat per person per year. Total commercial landings were a record 8.5
billion pounds in 1989, and imported edible producis totsled 32 hillion pounds. The
majority of the seafood supply was harvesied from wild populations. The aquaculture
portion of this supply will probably increase. ‘A substantial amount of seafood (600 million
pounds of finfish and 300 million pounds of sheilfish) is caught recreationally. About 70%
of commerdially produced seafood in the United States is sold fresh or frozen. Canned
seafood constitutes approximately 25%, ané smoked/cured products 5%, of the seafood
consumed. The United States exported :.4 dillion pounds of edidle domestic fishery
products in 1989. The largest importer was Japan; Canada, the United Kingdom, France,
and South Korea aiso provided good warkets. The seafood barvest by indusuy is
fragmented, diversified, geasonal, complex, and difficult 1o manzge. Studies are needed w0
monitor changing consumption trends and patierns. The processing, distribution and
merchandising of finfish and shellfish »ill require more ex.pbasis to reduce cross-
contamination. Atteation must be given 10 aquaculture in order to produce high-quality,
consistently available species. Attention must aiso be focused on the barvesting, handling,
disturibution, and preparation of recreationally harvesied fish to ensure consumer safety.
.Mom,empha.siuhouldﬁbewplac:d._on.-educau‘ng-thc~indust-ry-and»themmmembom“safc*
bandling practices that @n reduce potential food-handling problems.

INTRODUCTION

As Americans become increasingly aware of the relation between diet and good
health, the consumption of fishery products will most likely increase. The consumer
- Tecognizes-that- fish- and shellfish ‘are nutritious' and - wholesome: foods.” "Théy are
perceived as an excellent source of high-quality protein, containing lipids with high
levels of unsaturaied fatty acids, and perhaps contributing to the enhancement of
human health by reducing the risk of cardiovascular disease. Likewise, seafood is
characteristically tender, easily digested, and a good source of many important minerals
and vitamins (NRC, 1989). o

19
s
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safety issues bas become, &s 8 result, incressingly important. Pollution and
environmental issues bave further focused peopie’s anention oD contamination
problems. Concurrent media coverage and public interest groups bave heightened the
demand for rigorous safety standards in the food industry (Haas et al, 1986; Newton,
1989).

Unlike meat and poultry, which are derived from domesticated sources, the

maijority of the edible seafood supply in the United States, approximately 12.0 billion

ds including domestic landings and imports in round weight equivalents, was
harvested from wild populations in 1989 (NMFS, 1990). The aquacultured portion of
this supply is predicted to increase from both foreign and domestic sources (Redmayne,
1989), and recorded commercial landings are further supplemented by 2 growing
portion of recreationally caught seafood destined for consumption.

Because the supplies of many seafoods are relatively small and regional, large
pumbers of individuals, using a variety of vessels that range from small boats to large
factory ships, are involved. The seafood harvesting industry is highly fragmeanted. The
diversity of the indusuy, the seasonal mature of fishing, the complexity of fish
processing operations, and the substantial amount of seafood caught recreationally (600
million pounds of finfish and 300 million pounds of shellfish) make it difficult to
manage and regulate these living resources (NOAA, 1990).

Both finfish and shellfish are subjected to contami tion and cross-contamination
in their natural habitat, as well as at any point during handling, processing, distribution,
or preparation (Hass et 2l..1986; Newton, 1989; NOAA, 1990)- Seafood-borne iliness
has been reported due to natural toxins, microbial contamination, parasites, poor
seafood handling, and chemical contaminants (CDC, 1981 a<, 1983ab, 1984, 1985,
1989; FDA, 1989). Because of the primary reliance on limited data-reporting systems
via state departments of public health, and eventually the Centers for Disease Control
(CDC), the extent of the public health risk due to cumulative exposure 10
microorganisms, natural toxins, and chemical contaminants cannot be assessed easily,
especially in the context of total dietary exposure. Given this qualification, current data
indicate a decrease in the reported incidents of illness from seafood relative to
consumption.

The committee has critically examined and evaluated the degree of severity of
flinesses, their significance,.2nd the extent of possible health risks involved. Its findings
are documented in subsequent chapters of this report. ’

DEMOGRAPHICS OF THE SEAFOOD INDUSTRY

In 1989, commercial and recreational fishermen harvested more than 8.5 billion
pounds of fish and shellfish from U.S. waters, which includes edible and industrial
products. More than 300 major species of seafood were marketed. retlecung tiw
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diversity of the resource base (NMFS, 1990). Over 4,000 processing and distribution
plants handled the commercial products of the pation's 256,000 fishermen. Almost
95,000 boats and vessels constituted the flect (NMFS, 1990).

Although commercial establishments are easily documented, the number of
recreational fishermea and their support base are more. difficult.to quantify. Increasing-
numbers of anglers for fish from the nation's freshwater, estuarine, and marine waters
are producing 8 growing share of the fresh and frozen seafood in today’s diet. The
number of recreational harvesters has been estimated to be in excess of 17 million
individuals (NOAA, 1990). o .

Fresh and frozen seafood constitute about 70% of the product consumed in the
United States. Canned seafood, particularly tuna, constitutes almost 25% of domestic
consumption, and cured/smoked products account for the remaining 5% of per capita
consumption.

FISHERY RESOURCES

Commercial landings (edible and industrial) by U.S. fishermen at ports in all the
fishing states were a record 8.5 billion pounds (3.8 million metric tons) valued at $3.2
billion in 1989 (NMFS, 1990). This was an increase of 1.3 billion pounds (576,300
metric tons) in quantity, but a decrease of $281.8 million in value, compared with 1988.
The total import value of edible fishery products was $5.5 billion in 1989, based on a
record quantity of 32 billion pounds. Imports of nonedible (industrial) products set
8 record in 1989, with products valued at $4.1 billion, an increase of $676.1 million
compared with 1988 (NMFS, 1990).

The trade deficit in fishery products has not declined. The dollar vaiue of
imports was higher in 1989 than in the previous year (NMFS, 1990). Canada is still
the largest importer to the United States, sending in more than 700 million pounds of
fishery products in 1988. Ecuador was ranked second and Mexico third. Whereas
Canada ships finfish products, shrimp is the primary commodity exported by Ecuador
and Mexico. Imports from Thailand and China are both increasing due to rising
shrimp production from their expanding aquacuiture systems.

On a worldwide basis, aquaculture is becoming a major new factor in seafood
production. The cultivation of high-value species, popular in the U.S. markey, is a
major factor in import sourcing. China, for example, along with other Asian nations,
is replacing South and Central American countries as a major shrimp supplier to the
United Stites. Aquacalture is epected to determine much ‘of the future fisheries
growth, because wild stocks are nearing full utilizatien (NMFS, 1990; NOAA, 1990).

The total export value of edible and nonedible-fishery products of domestic
origin was a record $4.7 billion in 1989, an increase of $2.4 billion compared with 1988.
The United States exported 1.4 billion pounds of edible products valued at $2.3 billion,
compared with 1.1 billion pounds at $2.2 billion exporied in 1988. Exporis of
neneditle products were vilued at 32.4 hillion. Japun conunues 10 be Amenica’s best
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customer. Over 700 million pounds of seafood was sold to the Japanese
market, with salmon, crabs, and herring the primary commoditics. Canada, the United
Kingdom, France, and South Korea were also good markets in 1989, but the value of
their imports was small, compared to Japan's. purchase of West Coast products (NMFS,
1990).

Consumers in the United Smsspentansﬁmnedmbﬂlionimﬁshexy
goodsinl989.as%inauseﬁ'om 1988 (NMFS, 1990)- The total included $19.1
billion in expenditures in food service establishments (restaurants, CaITyoUts, cateres,
etc.); $9.0 billion in retail stores (for home consumption);- and $181.7 million for .
industrial fish products. In producing and marketing a variety of fishery products for
domestic and foreign markets, the commercial fishing industry contributed $172 billion
in value-added dollars to the gross national product (GNP), an increase of 5%
compared to 1988.

Consumption of fish and shellfish in the United States totaled 15.9 pounds of
edible meat per person in 1989 (NMFS, 1990). This total was up 0.7 pound from the
152 pounds consumed per capita in 1988. Per capita consumption of fresh and frozen
products registered a total of 105 pounds, an increase of 0.3 pound from the 1988
jevel. Fresh and frozen finfish consumption was 7.1 pounds per capita in 1989. Fresh
and frozen shellfish consumption amounted to 3.4 pounds per capita, with canned
fishery products at 5.1 pounds per capita, up 0.4 pound over 1988. The per capita use
of all fishery products (edible and nonedible) was 622 pounds (round weight), up 28
pounds compared with 1988 (NMFS, 1990)-

Although most of the fish and shellfish consumed is from commercial

uction, a significant share is caught recreationally. In 1990, the National Marine
Fisheries Service (NMFS) estimated that 17 million marine anglers harvested more
than 600 million pounds of finfish (NOAA, 1990). Although statistics are lacking,
NMFS suggests that 200-300 million pounds of molluscs and crustaceans was harvested
by recreationalists. This catch represents 34 pounds of domestic per capita
consumption (Krebs-Smith, 1989), outside the commercial figure of over 15 pounds per
person. The source, andling, and distribution of the recreational catch are just
beginning to draw attention. Indeed, because recreational angiers are not regulated
as food producerslmanufacwrers. there is concern about the use and distribution of this
“recreational” resource.

Although it is difficult 10 give definite numbers for either the commercial or the
recreational harvesting sector, some general observations can be made. Commercially,
the trend is toward more efficient activity. Consequently, the number of participants
in the commercial sector is decreasing. The commercial processing industry appears
headed toward consolidation, with increaied dependence on imported products and
aquaculture. Recreational participation remains strong. Consumption data, as
suggested by both the Depariment of Agriculture and the Depaniment of Commerce,
indicate a continued, if not expanding. harvest of sport caught fish and shellfish. More
than 20% of all fresh and frozen seafood consumed in the United States, may now be

aunbuted t0 nnncommcrciul harvest and disinbution.
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AQUACULTURE

Aquaculture is a rapidly growing mode of production in the seafood industry.
Annual production of farmed fish and shellfish in the United States has grown 305%
since 1980 (TFTC, 1988). The greatest production is of catfish (Sperber, 1989).
Catfish production increased 31% from 1986 to -1987.” According to the Catfish
Institute, farm-raised catfish increased from 5.7 million pounds in 1970 to 295 million
poundsinlmmdwmcpeaedmmednnmﬂﬁonpomdsinlm(sm,
1589). Salmon production in the Pacific Northwest and Maine totaled 85 million
pounds in 1987. In addition, other fish that are farmed include trout, redfish, sturgeon,
hybrid striped bass, carp, and tilapia, as well as shellfish and crustaceans such as
oysters and crawfish Crawfish production acreage has increased 145% to about
160,000 acres. Overall US. aquaculture production of fish and shellfish increased from
203 million pounds in 1980 to some 750 million pounds in 1987. It is estimated that
by the year 2000, that figure will reach 1.26 billion pounds.

Large amounts of cultured fish and shellfish are also imported annually.
Approxi-mately one-half of the 500 million pounds of shrimp imported is cultured
(Schnick, 1990); 143 million pounds comes from China and Ecuador, neither of which
regulates the use of chemotherapeutic agents in culture. More than 40 million pounds
of salmon is also imported annually, often from countries similarly lacking tolerance
levels for residues. Of special interest are the use of chloramphenicol in shrimp
. cuiture and ampicillin in yellowtail culture (Hawke et al, 1987; Manci, 1990). The
Food and Drug Administration (FDA) has not examined imported seafood for drug
residues, and there is no information regarding levels that might be ingested (Schnick,
1990). i

Adquacuiture also produces fish used to stock recreational fishing areas. This
procedure is under the control of government agencies that follow FDA regulations,
use only approved drugs, and abide by legal withdrawal times.

CONSUMPTION TRENDS

-- Today’s consumer is changing rapidly. Instead of single-income houscholds, it
is increasingly more common to have both man and woman working. The size of the
family is decreasing. As many as one-fourth of all households are occupied by one
person. This means more shoppers and diners, most with little time for home
prepearation (Davis,- 1989).- LR L

Most adult men and women now work outside the home. In recent surveys, 7
out of 10 new home buyers noted that they will need two incomes 1o pay their
respective mortgages. Nevertheless, the growth in two-income couples has generally
created an increase in disposable income, but with little time to spend it. With as
many as 50% of new mothers working outside the home within the first year of
childhirth, it is easy 10 see the revolutionary changes taking place among famiies. The
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working mother or single dweller does not have the time to prepare meals in the
traditional sense. Inree_entFoodMarketinglnsﬁmze(FMI)mveys.mmmnso%
ofthehmbandsofwmenwhowtkfuﬂ-ﬁmedidumuchmﬁn&dunin&mdtood
shopphgnthe'nvivs(Dwtl%%Mlﬂ). ,

The population is aging. Gohgimothemmy.thewpwingmups
wﬂlbethoseagedﬁtoﬁ.dongwiththoumuge&‘». By the year 2000, the

'onofAmeriansmageﬁwmbemeammmghommemuyuthe
proportion in Florida today. An aging population means decreased discretionary
spending and more demands for healthful and nutritious foods.

Minorities are growing in America. Within 10 years, one-quarter of all

second largest Chinese city outside China, the second largest Japanese city outside
Japan, and the largest Philippine city outside the Philippines (Davis, 1989).

The consumer demand for convenience, gourme! foods, ethnic items, and other
services is increasingly evident in the food service and retail food industries. As the
number of working women and single dwellers increases, the consumer base continues
to change. With reduced leisure time, consumers who once spent two hours per day
in the kitchen, now spend less than a half hour. Convenience stores, fast-food
restaurants, specialty food service outlets, and prepared items in the supermarket are

consumer buying habits is in order. In 1973, almost 80% of the food dollar was spent
on home-prepared foods. In 1988, this number had fallen to 67%. Many predict that
theﬁguremybeulowasw%bytheywzooo. As with all foods, fish and shellfish
preparation must be viewed in the manner in which consumers use the product in 8
contemporary environment. This does not mean that the consumer will be eating at
home less but, rather, that less time will be devoted to food preparation. This trend
toward "cocooning,” in which the family spends more time around the home but utilizes
the time more prudently, is central to future consumer patterns (Davis, 1989).

Consumers want more convenience and nutrition. Value-added products, ready-
to-eat items, and microwave entrees arc examples. Deli departments of the
supermarket may soon become food service operations, competing with fast-food and
wakeout restaurants (FMI, 1989; Taylor, 1989).

Seafood, like other foods, will be placed ina competitive consumer environment.
Fish and shellfish must continue to taste good if they are expected to attract more
consumers. Further, seafood must stay within the budget of the new consumer. If the
industry can respond to the changing consumer base, the oppontunity to expand per
capita consumption appears good (Taylor, 1989).

The amount of imported product is not yet recognized as a potential problem
by the consumer, yet it is of significant concern t0 regulatory officials. Rising needs
place increased pressure on government to protect consumers without the ability 10
monnor the harvest, processing, and distribution of the hundreds of specics 1n question.
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Because of the potential of ever-increasing imparts, the safety issue is becoming a
matter of international concern. Although agencies routinely sample and require
country-of-origin labeling, the consumer is unaware of the complexity of attempting to

truly safeguard these foodstuffs,

ACTIVITIES IN OTHER COUNTRIES

A pumber of countries have endeavored to enhance the value of their seafood
products by enacting programs to ensure product quality. Canada, Deamark, and
Norway have given high priority to marketing safe, quality seafood items. Canada, for
example, inspects vessels, landing sites, and processing facilities on an annual basis.
Vessels must meet the same exacting standards as processing facilities or risk losing
their certification. Canadian plant registration requires compliance with a posted list
of standards. At inspection, plants are rated by use of a Hazard Analysis Critical
Control Point (HAACP) approach. Critical findings result in more frequent inspections
or the possibility of noncertification.

In Europe, similar programs are in place. Denmark inspects fishing vessels.
Each participant must meet certain sanitation requirements, as well as certification for
activities such as on-board processing. Distribution centers receive regular inspections
that monitor all products entering the marketplace. The advent of the European
Economic Community (EEC) has brought forth a host of new regulations, ensuring that
member nations comply with the policies of their EEC parters.

Many other countries have seafood inspection programs, but they are often not
dedicated programs like those in Canada, Denmark, Norway, Iceland, and New
Zealand. Consequently, they do not pay the same rigorous attention to detail Indeed,
most countries have programs centered on seafood as a food group, not as a distinct
entity that requires special attention.

CONCLUSIONS AND RECOMMENDATIONS

Based on commercial sources, Americans consumed almost 60% more seafood
in 1989 than they did 10 years earlier. This increase in consumption was not
accompanied by a concomitant increase in reported seafood-borne illnesses. The total
supply of fishery products to fulfill the domestic requirement for seafood was in excess
" of 8.5 billion pounds in 1989; with over 300 species volved in the catch-statistics.
Production and consumption trends suggest that -domestic seafood demand will
continue, with more emphasis on prepared convenience foods along with the traditional
demand for fresh and frozen selections. Production will have 10 be supplemented with
more imported and cultured sources. Recreational harvesting, both in the purist sense
and as subsistence fishing, continues to contribute a significant portion to the annual
Per capitia intake.
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The committee recommends the following:

o Consumer information studies must be conducted to monitor the rapidly
changing consumption trends in the United States., Panterns of copsumer use and
preparation, as well as sources of seafood products used in the home, must be
evaluated. By better understanding consumption patterns, fishery managers and food
regulators will be more able to influence dietary intake, and reduce potential exposure
to fish from contaminated water.

o Changes in consumption patierns necessitate more atteation to informing
consumers on how to best handle highly perishable products such as seafood. As much
as 50% of all reported, acute fish and shellfish problems might be eliminated by more
careful handling and proper preparation in the home or in food service establishments.
With the advent of more prepared foods, every effort should be made to ensure the
safety of the product both in the manufacturing/distribution chain and for the end user.

o The retail and institutional handling of seafood products requires increased
attention to control cross-contamination. A number of seafood-related illnesses can be
traced to poor sanitation practices by employees or to lack of proper handling via the
distribution system. More efforts will be needed to alert all users to the importance
of time/temperature relationships, HACCP concepts, good manufacturing practices, and
new technology (e.g~ live holding tanks).

e Aguaculture promises to produce a larger share of domestically consumed fish
and shellfish in the years ahead. Cultured plants and animals hold the promise of
being high quality, and generally frec of some of the contamination associated with wild
species. Care, however, myust be taken to svoid the untimely use of antibiotics and
other chemicals in these closed or recirculated systems, which are often used to control
pathogens in semiclosed systems.

e The safety of recreationally harvested fish and shellfish requires increased
vigilance, which means increased focus on the origin, handling, and distribution of
recreational products. These harvesting efforts may now account for over 20% of all
fresh and frozen seafood consumed in the United States. However, this catch is not
well controlled, and users may handle, distribute, and prepare the product in an unsafe
manner. Further, much of this product may be harvested from areas not suited for
consumption due to natural or induced contamination problems. Increased educational
activity is required to protect the consumer with regard to this resource. Fishery
. managers will have to pay greater attention to the implications of sport caught fish and
shellfish on consumer health.
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:' . The following recommendations are based on contaminant levels i fish and shellfish and are updated on a regular basis (see page 44 for instructions on how to
.T.F getupdates). To minimize potential adverse health mpacts, the NYS Department of Hea'th (DOH) recommends:
. Emimmmmunmmunpomd)permkofﬁshﬁomnnyﬁuhwam.mobludmmeuymdmommdudxngumaaydmmnm,

.. north of tha Vemrazano Narrows Bridge. Arthur Kill, Kill Van Kull, East River to the Throgs Nack Bndge and Harlem River, except as recommanded below,
. * Women of childbeanng age, infants and children under the age of 15 should not eat any fish species from the waters listed below.

" * Foliowing tnmming and cooking advice.

’

, ecles

’ Recommended
Arthur Kill (Richmond) -- See Hudson River
- - ésoum of Catskill)
Barge Canal (Tonawanda Creek) Carp - , 1 meal/month
Lockport 10 Niagara River )
(Erie; Niagara -
Belmant Lake ( . Carp 1 meal / month
Big Moose Laks (M Yellow perch 1 m2al / month
Butfalo River & Harbor (Erie) Camp Eal none
Canadice Lake (Ontario) Lake or brown trout over 21° Eat none
cwm )ouaun(omam: Lake trout over 24" 1 meal / month
o5
Carry Falls Resarvolr Walleye 1 meal / month
(St Lawrence
Cayuga Creek (Niagara) All species Eat nons
Cranberry Lake (St Lawrence)  Smalimouth bass 1 meal / month
Delaware Park Lake (Ede) Carp 1 meal / month
East River (New York City) American esl Eat none
: Atiantic needlefish, bluefish, 1 meal/ month
striped bass, white perch
Eighteen Mile Creek (Niagara) Al species Eat none
Fems Lake (Hamilton) Yellow perch over 12° - Eat none
Smaller yellow perch 1 meal/ month
Fourth Lake (Herkimer; Hamilton) Lake trout Eat none
Francs Lake (Lewls ~-.  Yellow pereh 1 meal / month
Freeport Reservorr{| ) Carp 1 meal / month
Gul Creek (Niagara) Mouth All species Eat none
10 Hyde Park Dam
Grant Park Pond (Nassau) Carp 1 meal / month
Grasse River (St Lawrence) All species Eat none
Mouth to Massena Power Canal
Hattmoon Lake (Lewis) Yellow perch 1 meal / month
Hall's Pond (Nassau) Camp, gotdiish Eat none
Harlem River (New York City) American ee} Eat none
Atlantic neediefish, bluefish, 1 meal/ month
striped bass, white perch
*Hemick Hollow Creek (Delaware) Brook trout 1 meal/ month
Hoosic River (Rensselasr) Brown trout, ranbow trout 1 meal/ month
Hudson River:
Sherman isiand Dam to Feeder  Carp 1 meat/ month
Dam at South Glens Falls
Hudson Falls to Troy Dam Al species— Eat none
Catch and release only
Trochar:I south to bridge All species except American shad  Eat none
a Catsidli .
Bridge at Catsidll south to Amencan eel, bluefish, stnped 1 meal / month
and including the Upper bass, Atiantic neediefish, rainbow
of NY , smelt, white perch, carp, goidfish,
Kill and Kill Van Kuft white catfish, largemouth bass,
smalimouth bass, walleys
Blue crab: Eat no more than
6 crabs per week
hepatopancreas (mustard, Eat none
liver or tomaley) ]
cooking liquid Discard
Indian Lake éuwls All species 1 meal/ month
{rondequort Bay (Monroa) Cap Eat none
Keuka Laks (Yates; Steuben) Lake trout over 25° 1 meal / morth
Kill Van Kuf) Sea Hudson River (south of Catskill) .
Endamooplé I.:k% Aconmu) Cmm ] } meg ; mm
oppers Pond (Chemung) meal / mo
Lake Capri (Sutfolk) Carp 1 meal / month
Laks Champlain:
Entire lake Lake trout over 25°, 1 meal / month
walleys over 19°
Bay within Cumberiand American ee!, brown bulihead, 1 meal / month
riead to Crab Istand eliow perch
Lake Erie ee page 43
Lake Ontano and Niagara Amencan eel. channel catfish, Eat none
River below the talls lake trout over 25°, chinook R
(See Niagara River for salmon, brown trout over 20°,
addrtional aowice.) cap

. Mgmmgmmmmnshmmmmnmermwubwﬁrubunh[mMebyﬁsh.

Water (Coun Species Recommended
Lake Ontario (Continued) White sucker, rainbow trout, 1 meal / month
. coho saimon over 25°, smaller .
lake trout and brown trout
West of Point Breeze White perch Eat none
East of Point Breeze White perch 1 meal/ month
Loft's Pond (Nassau) Carp, goldfish 1 medl/ month
Long Pond at Croghan (Lewis)  Splake over 12° Eat none
u'?apser M)assapequa Reservoir ~ Whie perch 1 meal / month
Sau
sena Power Canal Smalimouth bass 1 meal/ month
(St. Lawrence
Msacham Lake (Frankiin) Yellow perch over 12" Eat none
] Smaller yellow perch 1 meal / month
Mohawk River from Oriskany Carp Eat none
Creek to West Canada Creek  Largemouth bass, tger 1 meal/ month
(Oneida, Herlamer) muskellunge
Moshier Reservorr (Herkimer)  Yellow perch 1 meal / month
Nassau Lake (Rensselaer) All species Eat none
*Neversink Res. (Sullivan) Smalimouth bass 1 meal / month
New York Harbor See Hudson Rever (south of Catskill) and Maring
) _ Waters (See next page)
Niagara River above the fails cuga 1 meal / month
Niagara River below the falls; White parch Eat nons
also see Lake Ontano Smallmouth bass 1 meal / month
Onondaga Lake (Onondapa) Al species Eat none
Oswego River (Oswego) Channet cattish 1 meal / mbnth
from power dam in Oswego
10 upper dam at Fulton
Ridders Pond (Nassau) Goldfish Eat none
*Rondout Res, (Sullvan, Ulster) Smallmouth bass over 16" 1 meal / month
Round Pond (Hamiton) Yellow perch over 12° 1 meal / month
St. James Pond (Suffolk) All species 1 msal / month
St Lawrence River
Entire nver American eel, Eat none
channsl catfish, Lake trout
over 25°, chinook salmon,
brown trout over 20°, carp
White perch, white sucker
raibow trout, coho saimon
over 25", smaller lake and .
brown trout 1 meal / month
gay a S“%l ;.awrence-ﬁanldin Al species Eat none
Salmon River (Oswego) Smalimouth bass 1 meal / month
Mouth o Salmon Reservoir,
aiso follow Lake Ontano advisories
Sauquoit Creek Between dam 2t Clayville Brown trout Eat none
and Mohawk River (Oneida) -
Saw Mill River (Westchester) ~ American es! 1 meal / month
Schroon Lake (Warren, Essex)  Lake trout over 27" 1 meal / month
Sheldrake River (Westchester)  American eel, Eat none
. oldfish 1 meal/ month
Skaneateles Creek (Onondaga) rown trout over 10° 1 meal / month
Seneca River to dam at Skaneateles
Smith Pond at Rockwille Whits perch 1 meal / month
Centre (Nassau)
Smith Pond at Roosevelt Park  Amencan eel Eat none
(Nassau) Camp, goldhsh 1 meal / month
s;:(rsiv:l% gltla(nu at Midde Isiand Cam, goldfish tat none
Stiliwater Reservorr (Herkimer)  Splake, smalimouth bass, 1 meal / month
yellow perch over 9°
Sunday Lake (Herlume, Yellow perch 1 meal/ month
Three Mile Creek (Oneida) Whte sucker 1 meal / month
Valatie Kill (Rensselaer) between Al species Eat none
County Rte. 18 and Nassau Lake
1 meal / month

Whitney Park Pond (Nassau) Carp, oidfish
* Changes trom the 1998-99 Fishing Regulations Guide
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ADDITIONAL ADVICE

Advisories for Lake Erie—Due to PCB
Contamination, women of childbeanng
age, infants and children under the age
of 15 are advised to eat no more than
one meal per week of chinook salmon
less than 19 inches, burbot, freshwater
drum, lake whitefish, rock bass and yel-
low perch, and EAT NO MORE THAN
ONE MEAL PER MONTH of all other fish
from Lake Erie. Other people should eat
no more than one meal per week of any
Lake Erie species.

Marine Bluefish and Eels—The general
advisory (eat no more than one meal per
week) applies to bluefish and American
eel, but not to most other fish from Long
Island Sound, Peconic/Gardiners Bays,
Block Island Sound, the Lower Bay of
New York Harbor, Jamaica Bay and
other Long island South Shore waters.

Marine Striped Bass—Women of child-
bearing age and children under the age
of 15 should eat no striped bass taken
from the Upper and Lower Bays of New
York Harbor or Long Island Sound west
of Wading River. Other people should
eat no more than one meal per month of
striped bass from these waters.
Everyone should eat no more than one
meal per week of striped bass taken
from Jamaica Bay, Eastern Long Island
Sound, Block Island Sound,
Peconic/Gardiners Bays or Long Island
South Shore waters.

Blue Crab and Lobsters—The hepat-
opeas (liver, mustard, or tomalley) of
crabs and lobsters should not be eaten
because it has high contaminant levels.

Hudson River Shad—The advisory for
women of childbearing age, infants and
children under the age of 15 is EAT
NONE for all fish from the iower Hudson
River because of PCB contamination.
However, shad have lower PCB levels
than other species. A few meals of
Hudson River shad meat and roe, espe-
cially using cooking and trimming meth-
ods that minimize PCB content, would
not pose an unacceptable risk for
women of childbearing age and chil-
dren, assuming this is their only signifi-
cant exposure to PCBs.

Deformed or Abnormal Fish—The
heaith implications of eating these fish
are unknown. Any grossly diseased fish
should probably be discarded.

Health Benefits—When properly pre-
pared, fish provide a diet high in protein
and low in saturated fats. Aimost any
kind of fish may have real health benefits

i it replaces a high-fat source of protein
In the diet.

Chemicals In Sportfish or Game
Summary

The NYS Department of Environmen-
tal Conservation (DEC) routinely moni-
tors contaminant levels in fish and
wildife. The NYS Department of Health
(DOH) issues advisories on eating sport-
fish and game taken in New York State
because some of these foods contain
potentially harmful levels of chemical
contaminants. The health advisories are:
(1) general advice on sportfish taken
from waters in New York State; (2) advice
on sportfish from specific waterbodies;
and (3) advice on eating game. The advi-
sories are updated annually.

Contaminants in Fish and Game

Long-lasting contaminants, such as
PCBs, DDT and cadmium, build up in
your body over time. it may take months
or years of regularly eating contaminat-
ed fish to build up amounts which are a
health concem. Health problems which
may result from the contaminants found
in fish range from small changes in
health that are hard to detect to birth
defects and cancer. Mothers who eat
highly contaminated fish and wildiife
before becoming pregnant may have
children who are slower to develop and
leam. The meal advice in this advisory is
also intended to protect children from
these potential developmental prob-
lems. Women beyond their childbeanng
age and men face fewer health risks
from contaminants than children do.

Some contaminants cause cancer in
animals. Your risk of cancer from eating
contaminated fish and wildlife cannot be
predicted with certainty. Cancer current-
ly affects about one in every three peo-
ple, primarily due to smoking, diet and
hereditary risk factors. Exposure to con-
taminants in the fish and wiidlife you eat
may not increase your cancer risk at all.
if you follow this advisory over your iife-
time, you will minimize your exposure
and reduce whatever cancer risk is asso-
ciated-with these contaminants.

The federal govemment establishes
standards for chemical residues in food.
When establishing these standards for
fish, the federal government assumes
that people eat about one-half pound of
fish each month. The contaminant levels
are measured in a skin-on fillet which
has not been trimmed; this sample is
used in determining whether or not the
fish exceeds standards. Fish cannot be
legally sold if they contain a contaminant
at a level greater than its standard. When

sportfish from a waterbody contain cont-
aminants at levels greater than federal
standards, the DOH issues a specific
advisory.

General Advisory

The general health advisory for sport-
fish 1s that you eat no more than one
meal (one-half pound) per week of fish
from the state’s freshwaters and marine
waters at the mouth of the Hudson River.
These waters include the New York
waters of the Hudson River including
Upper Bay north of the Verrazano
Narrows Bridge, Arthur Kill, Kill Van Kull,
Harlem River, and the East River to the
Throgs Neck Bridge. This general advi-
sory is to protect against eating large
amounts of fish that have not been test-
ed or may contain unidentified contami-
nants. The general advisory does not
apply to most fish taken from marine
waters.

Specific Advisories for Freshwaters,
the Hudson River and Upper Bay of
New York Harbor

Over 60 waterbodies in New York
State have fish with contaminant levels
greater than federal standards. DOM rec-
ommendations suggest either limiting or
avoiding eating a specific kind of fish
from particular waterbodies. in some
cases, enough information is available to
Issue advisories based on the length of
the fish. Older (larger) fish are often
more contaminated than younger (small-
er) fish.

Health advice is also given for infants,
children under the age of fifteen and
women of childbearing age. DOH rec-
ommends that they not eat any fish
species from the specific waterbodies
listed in the advisory. The reason for this
specific advice is that chemicals may
have a greater effect on developing
organs in young children or in the fetus.
They also build up in women’'s bodies
and are often passed on in mothers’
milk.

Waters which have spacific adviscries
have at least one species of fish with an
elevated contaminant level, which
means that a contamination source is in
or near the water.

When eating fish from waters where
cadmium or mercury are listed as prima-
ry contaminants, it is important to space
out fish meals according to the specific
advisory for that waterbody. For exam-
ple, if you eat a meal of yellow perch
from Moshier Reservoir, you should not
eat any more fish with the same mercury
advisory for the rest of that month.




Ht_':v-/ev'e'r,‘forwoﬁ'ofr '60ntaminants. the
total number of meals that you eat dur-
ing the year Is important and many of

those meals can be eaten during a few -

months of the year. If most of the fish you
eat are from the “One Meal a Week" cat-
egory, you should not exceed 52 meals
per year. Likewise, if most of the fish you
eat are in the "One Meal a Month” cate-
gory, you should not exceed 12 meals
per year. Remember, eating one meal of
fish from the “One Meal a Month™ group
is comparable to eating four meals from
the “One Meal a Week" group.

Other Advisories
DOH has also issued special advi-
sories for snapping turties and water-

fowl. Cooking methods are recommend- -
ed that minimize the amount of contami- -

nants which would be eaten. Advisories
for snapping turtles and waterfowl are
provided in the Hunting and Trapping
Guide.

Reducing Exposure To Chemical
Contaminants From Fish

Fish are an important source of pro-
tein and are low in saturated fat.
Naturally occurring fish oils have been
reported to lower plasma cholesterol
and triglycerides thereby decreasing the
risk of coronary heart disease.
Increasing fish consumption is useful in
reducing dietary fat and controlling
weight. By eating a diet which includes
food from a variety of protein sources an
individual is more likely to have a diet
which is adequate in all nutrients.

Although eating fish has some health
benefits, fish with high contaminant lev-
els should be avoided. When deciding
whether or not to eat fish which may be
contaminated, the benefits of eating
those fish can be weighed against the
risks. For young women, eating contam-
inated fish is a health concern not only
for herself but also to any unbom or
nursing child since the chemicals may
reach the fetus and can be passed on in
breastmilk. For an older person with
heart disease, the risks, especially of
long term health effects, may not be as
great a concem when compared to the
benefits of reducing the risks of heart
disease.

Everyone can benefit from eating fish
they catch and can minimize their conta-
minant intake by following these general
recommendations:

* Choose uncontaminated species

from waterbodies which are not list-
ed in the DOH advisories.
~* Use a method of filleting the fish

* which will reduce the skin, fatty
material and dark meat. These
parts of the fish contaln many of the
contaminants.

* Choose smaller fish, consistent
with DEC regulations, since they
may have lower contaminant levels.
Older (larger) fish within a species
may be more contaminated
because they have had more time
to accumulate contaminants in their
bodies.

* For shellfish, such as crab and lob-
ster, do not eat the soft green sub-
stance found in the body section
(mustard, tomalley, liver or
hepatopancreas). This part of the
shellfish has been found to contain
high levels of chemical contami-
nants, including PCBs and heavy
metals.

» Cooking methods such as broiling,
poaching, boiling and baking,
which allow fats to drain out, are
preferable. Pan frying is not recom-
mended. The cooking liquids of fish
from contaminated waters should
be avoided since these liquids may
retain contaminants.

* Anglers who want to enjoy the fun
of fishing but who wish to eliminate
the potential risks associated with
eating .contaminated sportfish
should consider “catch and
release” fishing. Refer to this fish-
ing guide for suggestions on catch
and release fishing techniques.

Cleaning and Cooking Your Fish
Many contaminants are found at high-
er levels in the fat of fish. You can reduce
the amount of these contaminants in a
fish meal by property trimming, skinning

and cooking your catch. Remove the

skin and trim all the fat: the belly flap,
the line along the sides, the fat along the

back and under the skin. (See diagram -

below.)

Cooking or smokmg fish does not
destroy contaminants in fish but heat
from cooking melts some of the fat in

fish and allows some of the contaminat-
ed fat to drip away. Brail, grill or bake the
trimmed, skinned fish on a rack so that °
the fat drips away. Do not use drippings

to prepare sauces or gravies. If you deep
fry the fish, do not reuse the cooking oil.

These precautions will not reduce the
amount of mercury or other metals.
Mercury is distributed throughout a fish's

muscle tissue (the part you eat), rather
than in the fat and skin. Therefore, the
only way to reduce mercury intake is to -
reduce the amount of contaminated fish' .

you eat.
To receive an updated, complete ver-

sion of the advisories, or for more DOH .

information on health effects from expo-

sure to chemical contaminants, contact: -

Environmental Health Information
1-800-458-1158
(toll-free number).

Leave your name, number and brief ;

message. Your call will be returned as
soon as possible.

The complete, updated advisories
are available at
http://www.health.state.ny.us
or can be requested by E-mail:
BTSA@health.state.ny.us.

For more DEC Information on contam-
inant levels and eating sportfish, con-
tact:

Bureau of Habitat

50 Wolf Road, Albany, NY 12233-4756

(518)457-6178.

Remove all skin

Cut away a V-shaped wedge
to remove the dark fatty tissue
along the entire length of the fillet .
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Update: National Listing of Fish and Wildlife Advisories

Summary

The 1998 update for the database National Listing of Fish and Wildlife Advisories (NLFWA) is now aveilable from the U.S. Environ-
mental Pratection Agency (EPA). This database includes all available information describing state-, tribal-, and federally-issued fish
consumption advisories in the United States for the 50 states, the District of Columbia, four United States termitonies and one tribal
organizaton. It also includes information from 1997 for 12 Canadian provinces and territares. The database contains advisory
information provided to EPA by the states as of December 1998. The number of advisonies in the United States rose by 205 in 1998
{0 a total of 2,506, 8 9% increase over 1997. The number of waterbodies under advisory represents 15.8% of the Nation's total lake
acres and 6.8% of the Nation's total river miles. In addition, 100% of the Great Lakes waters and their connecting waters and 58.9%
of the Nation's coastal waters are also under advisory. The total number of advisories in the United States increased for three major
contaminants—mercury, PCBs, and DDT-—but declined for dioxins and chiordane.

Beginning in 1996, EPA contacted health officials in Canada in an effort to identily fish consumption advisones in effect. The number
of Canadian advisories in effect as of Decernber 1997 was 2,625. No updates to information on Canadian advisories were made in
1998. All of the 1997 Canadian fish advisones resulted from contamination from one or more of the following five pollutants:
mercury, PCBs, dioxins/furans, toxaphene, and mirex. Provincewide advisories for mercury were in effect for New Brunswick and Nova

Scotia n 1997.

The NLFWA is now available for use on the Internet at: http://www.epa.gov/ost/fish

Background

The states and the four U.S. termitories and Native American
tribes (hereafter referred to as states) have primary respon-
sibility for protecting residents from the health risks of
consuming contaminated noncommercially caught fish
and wildlife. They do this by issuing consumption adviso-
ries for the general population, including recreational and
subsistence fishers, as well as for sensitive subpopulations
(such as pregnant women, nursing mothers, and children).
These advisories inform the public that high concentrations
of chemical contaminants (e.g., mercury and dioxins) have
been found i local fish and wildlife. The advisones include
recommendations to limit or avoid consumption of certain
fish and wildlife species from specific waterbodies or, in
some cases, from specific waterbody types (e.g.. all lakes).
Simnilarly, in Canada, the provinces and territories have
pnmary responsibility for issuing fish consumption adviso-
ties for their residents.

States typically issue five major types of advisories and
bans to protect both the general population and specific
subpopuiations.

s When levels of chemical contamination pose a health risk
to the general public, states may issue a no-consumption
advisory for the general population (NCGP).

® When contaminant levels pose a health risk to sensitive
subpopulations, states may issue a no-consumption
advisory for the sensitive subpopulation (NCSP).

= In waterbodies where chemical contamination is less
severe, states may issue an advisory recommending that
either the general population (RGP) or 8 sensitive
subpopulation (RSP) restrict their consumption of the
specific species for which the advisory is issued.

w The fifth type of state-issued advisory is the commercial
fishing ban (CFB), which prohibits the commercial
harvest and sale of fish, shelifish, and/or wildlife species
from a designated waterbody and, by inference, the
consumnption of all spectes identsfied tn the fishing ban
from that waterbody.

As shown in Table 1, advisories of all types increased in
naumber from 1983 to 1998.

Tabic 1.M).SsAdvisorics kssued [rom 1993 101998 by Type v siel Gl iAn iole 0 % o v ooy avemdinni Gonsy ¥ JOS A on s ¢
1993 1994 1995 1086 1997 1998
No Consumption - General Population 503 462 463 563 545 532
No Consumption - Sensitive Subpopulation 555 720 778 1,022 1,119 1.211
Restricted Consumption - General Population 993 1,182 1,372 1,763 1,843 2,062
Restricted Consumption - Sensitive Subpopulation 689 900 1,042 1,370 1.450 1,595
Commercial Fishing Ban 30 30 55 50 52 50




Advisories in Effect
The database includes information on

® Species and size range of fish and/or wildlife
® Chemical contaminants identified in the.advisary

& Geographic location of each advisory (including
landmarks, river miles, or latitude and longitude
coordinates of the affected waterbody)

= Lake acreage or river miles under advisory
® Population for whom the advisory was issued.

The 1994, 1995, 1996, 1997, and the new 1998 versions
of the NLFWA database can generate national, regional,
and state maps that illustrate any combination of these
advisory parameters. In addition, the 1996 through 1998
versions of the database can provide information on the
percentage of waterbodies in each state that is currently
under an advisory and the percentage of waters assessed.
A new feature of the 1998 database provides users access

to fish tissue residue data for those waterbodies under
advisory in 16 states. The name of each state contact, a
phone number, FAX number, and e-mail address are also
provided so that users can obtain additional information
concerning specific advisories. Comparable advisory
information (excluding tissue residue data) and contact
information for 1997 are provided for each Canadian
province or territory.

Advisory Trends

The number of waterbodies in the United States under
advisory reported in 1998 (2,506) represents a 9% increase
from the number reported in 1997 (2,299 advisories) and a
98% increase from the number of advisories issued since
1993 (1,266 advisories). Figure 1 shows the number of
advisories currently in effect for each state and the number
of new advisories issued since 1997. The increase in
advisories issued by the states generally reflects an increase
in the number of assessments of the levels of chemical
contaminants in fish and wildlife tissues. These additional

Total Number of Fish Advisories in Effect in Each State in 1998
(change from 1997)
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assessments were conducted as a result of the increased
awareness of health risks associated with the consumption
of chemically contaminated fish and wildlife. Some of the
increase in advisory numbers, however, may be due to the
increasing use of EPA risk assessment procedures in setting
advisories rather than Food and Drug Administration (FDA)
action levels developed for commercial fisheries.

Bioaccumulative Pollutants

Although advisories in the United States have been issued
for a total of 46 chemical contaminants, most advisories
issued have involved five primary contaminants. These

chemical contaminants are biologically accumulated in the

tissues of aquatic organisms at concentrations many times
higher than concentrations in the water. In addition, these
chemical contaminants persist for relatively long periods in
sediments where they can be accumuilated by bottom-
dwelling animals and passed up the food chain to fish.
Concentrations of these contaminants in the tissues of
aquatic organisms may be increased at each successive
level of the food chain. As a result, top predators in a food
chain, such as trout, salmon, or walleye, may have concen-
trations of these chemicals in their tissues that can be a
million times higher than the concentrations in the water.
Mercury, PCBs, chlordane, dioxins, and DDT (and its
degradation products, DDE and DDD) were at least partly
responsible for 99% of all fish consumption advisories in
effect in 1998. (See Figure 2.)

Mercury

Advisories for mercury increased 8% from 1997 to 1998
(1,782 to 1,931) and increased 115% from 1993 to 1998
(899 to 1,931). The number of states that have issued
mercury advisories also has risen steadily from 27 in 1993
to 40in 1997 and remained at 40 in 1998. The rise in the
number of mercury advisories in 1998 can be attributed
primarily to issuance of new mercury advisories in 11
states. The majority (80%) of these new advisories,

Trends in Number of Advisories
Issued for Various Pollutants

Chiordane

Dioxins

DDT

Others

however, were issued in three states: Minnesota (61),
Georgia (57), and Indiana (17).

It should also be noted that 10 states (Connecticut,
Indiana, Maine, Massachusetts, Michigan, New Hampshire,
New Jersey, North Carolina, Ohio, and Vermont) have
issued statewide advisories for mercury in freshwater lakes
and/or rivers. Another five states (Alabama, Florida,
Louisiana, Mississippi, and Texas) have statewide advisories
for mercury in their coastal waters. To date, 90% of the
1,931 mercury advisories in effect have been issued by the
following 11 states: Minnesota (821), Wisconsin (402),
Indiana (126), Florida (97), Georgia (80), Massachusetts
(58), Michigan (53), New Jersey (30), New Mexico (26),
South Carolina (24), and Montana (22).

PCBs

Advisories for PCBs increased 15% from 1997 to 1998
(from 588 to 679) and increased 112% from 1993 to 1998
(319 to 679). The number of states that have issued PCB
advisories increased only slightly from 31 to 35 from 1993
to 1994, declined to 34 states in 1995 and 1996, and
increased to 35 states in 1997 and up to 36 states in 1998
with the addition of Hawaii. The majority (77%) of the new
PCB advisories in 1998 were issued by four states: Michigan
(48), liinois (11), Indiana (5), and Minnesota (5). To date,
79% of the of the 679 PCB advisories in effect have been
issued by 10 states: Indiana (125), Michigan (104),
Minnesota (83), Wisconsin (54), New York (47), Ohio (37),
Georgia (25), Nebraska (22), Pennsyivania (22), and
Massachusetts (20). Three states (Indiana, New York, and
District of Columbia) have issued statewide freshwater
(river and/or lake) advisories for PCBs. Six other states

(New Jersey, Connecticut, New York, Rhode Island, New
Hampshire, and Massachusetts) have issued PCB advisories
for all of their coastal marine waters.

Other Pollutants

The total number of advisories for DDT (and its degrada-
tion products, DDE and DDD) increased from 33 in 1997
to 34 in 1998. The total number of advisories for dioxins
rose from 54 in 1993 to 63 in 1994, held steady at 63 in
1995, declined to 60 in 1996, increased to 65 in 1997, and
fell to 59 in 1998, a 9% decrease from the previous year.
Dioxins are one of several chemical contaminants for which
advisories have been rescinded by many states, in part
because many pulp and paper mills have changed their
processes. In 1998, three states (Arkansas, Michigan, and
Virginia), rescinded a total of four dioxin advisories. The
number of chlordane advisories also decreased, by 11%.
from 117 in 1997 to 104 in 1998.

Wildlife Advisories

In addition to advisories for fish and shellfish, the database
also contains several wildlife advisories. Four states have
issued consumption advisories for turties: Arizona (3),
Massachusetts (1), Minnesota (8), and New York (statewide
advisory). One state (Massachusetts) has an advisory for




frogs, New York has a statewide advisory for waterfow!
(including mergansers), Arkansas has an advisory for
woodducks, and Utah has an advisory for American coot
and ducks. Maine issued a statewide advisory for moose
liver and kidneys due to cadmium levels.

Table 2. Summary of Statewide Advisories by Waterbody Type

State Lake River Coastal Waters
Alabama Mercury
Connecticut Mercury Mercury PCBs
Dist. of Columbia PCBs PCBs
Florida Mercury
Indiana Mercury
PCBs
Louisiana Mercury
Maine Mercury Mercury Dioxins
Massachusetts Mercury Mercury PCBs
organics
Michigan Mercury
Mississippi Mercury
New Hampshire Mercury Mercury PCBs
New Jersey Mercury Mercury PCBs
Cadmium
Dioxins
New York PCBs PCBs PCBs
Chiordane | Chlordane Cadmium
Mirex Mirex Dioxins
DDT DDT
North Carolina Mercury Mercury
Ohio Mercury Mercury
Rhode Istand PCBs
Texas Mercury
Vermont Mercury Mercury
1998 Advisory Listing

The 1998 database lists 2,506 advisories in 47 states,
the District of Columbia, and the U.S. Tesritory of American
Samoa. Some of these advisories represent statewide
advisories for certain types of waterbodies (e.g., lakes,
rivers, and/or coastal waters). An advisory may represent
one waterbody. or one type of waterbody within a state’s
Jjurisdiction. Statewide advisories are counted as one
advisory. The database counts one advisory for each
waterbody name or type of waterbody regardiess of the
number of fish or wildlife species that are affected or the
number of cherical contaminants detected at concentra-
tions of human health concemn. Eighteen states (Alabama,
Connecticut, District of Columbia, Florida, indiana,
Louisiana, Maine, Massachusetts, Michigan, Mississippi,
New Hampshire, New Jersey, New York, North Carolina,
Ohio, Rhode Island, Texas, and Vermont) currently have
statewide advisories in effect (see Table 2). Missouri
rescinded its statewide advisories for lakes and rivers in
1998, and Mississippi added a statewide coastal adviscry
for mercury. A statewide advisory is issued to wam the

Great Lakes PCBs | Dioxins | Mercury | Chlordane
Lake Superior ® { ®
Lake Michigan [ ] [ ] e
Lake Huron [ ] ® (]
Lake Erie L ] .

Lake Ontario * @

public of the potential for widespread contamination of
certain species of fish in certain types of waterbodies (e.g.,
lakes, rivers and streams, or coastal waters) or certain
species of wildlife (e.g.. moose or waterfowl). In such a
case, the state may have found a level of contamination
of a specific poliutant in a particular fish or wildlife species
over a relatively wide geographic area that warrants
advising the public of the situation.

The statewide advisories and 2,506 specifically named
waterbodies represent approximately 15.8% of the
Nation's total lake acreage and 6.8% of the Nation's total
river miles. In addition, 100% of the Great Lakes waters
and their connecting waters are also under advisory (see
Table 3). The Great Lakes waters are considered separately
from other lakes, and their connecting waters are consid-
ered separately from other river miles. The percentages of
lake acres and river miles in each state that are currently
under a fish advisory are shown in Figures 3 and 4, respec-
tively.

In addition to the Great Lakes, many other Great Waters
of the United States are currently under fish consumption
advisories for various poliutants. The Great Waters include
not only the Great Lakes but also Lake Champlain (which
is under advisories for PCBs and mercury), the Chesapeake
Bay, 28 National Estuary Program (NEP) Sites, and 23

Figure 3

Percentage of Lake Acres
Currently Under Advisory

Eleven states have 100% of their lake acres under fish advisories (these
include some states with statewide advisories), another B states have
10% to 50% of their lake acres under advisories, 21 states have <10%
of their lake acres under advisories, and 15 states have no lake acres
under advisories. -




Percentage of River Miles
Currently Under Advisory

Eleveq states have 100% of their river miles under fish

advisories (these include states with statewide advisories), 30 states
have <10% of their river miles under advisories, and 13 states have no
river miles under advisories.

National Estuarine Research Reserve System (NERRS) Sites
(see Table 4). Although the Chesapeake Bay itself is not
under any advisories, the Potomac, James, Black, and
Anacostia rivers, which connect to the Chesapeake, are all
under advisories. All of these rivers, with the exception of
the James River (which is under advisory for kepone), are
under chlordane advisories. The Anacostia River is also
listed for PCBs, and the Potornac River is listed for PCBs and
dioxins in addition to chiordane. Baltimore Harbor, which
also connects to the Chesapeake, is under advisory for
chlordane contamination in fish tissue.

A number of the major estuaries listed in the NEP and/or
designated as NERRS sites are under fish and/or shelifish
advisories for a range of chemical contaminants (see Table
4). Sixty-three percent of the total number of NEP. NERRS,
and combined sites are under fish consumption advisories.
There are 18 sites that have no current fish consumption
advisories.

Several states have issued fish advisories for all of their
coastal waters. Using coastal mileages calculated by the

Massachusetts Bay *

Buzzarcs Bay, MA ©

.\

Waguoit Bay, MA

o

Narragansett, R * *

Long istand Sound. NY/CT *

Peconic Bay, NY ©

Hudson River. NY ¢

ol

New York/New Jersey Harbor *

Barmegat Bay. NI~

and Mullica River, NI *

Delaware Estary. DE/NUPA * 7

Albernarte-Pamiico Sounds, NC *

Ashepoo-Combehee-
Edisto Basin, SC*

Indian River Lagoon, Fl *

Charfotte Harbor, FL ©
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Tampa Bay, FL *

Apalachicola Bay, FL 7

Mobile Bay, AL *

Casco Bay, ME
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Great Bay, NH * ®

*DDT, dieldrin, other Unspecified
pesticides

Weeks Bay, Al
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Gatveston Bay, TX © ®
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Puget Sound, WA *

[

Columbua River, OR/WA *

San Franceco Bay, CA *




National Oceanic and Atmospheric Administration, an
estimated 58.9% of the coastline of the contiguous 48
states currently is under advisory. This includes 61.5% of
the Atlantic Coast and 100% of the Gulf Coast. No Pacific
Coast state has issued a statewide advisory for any of its
coastal waters although several local areas along the Pacific
Coast are under advisory. The Atlantic coastal advisories
have been issued for a wide variety of chemical contam-
nants including mercury, PCBs, dioxins, and cadmium,
while all of the Guif Coast advisories have been issued for

mercury.
Summary of Canadian Advisories

No new information was collected regarding fish advisories
in Canada for 1998. Beginning in 1996, EPA contacted
health and environmental officials in the 12 Canadian
provinces and testitories to obtain namative and geographic
information system (GIS) information on advisories
throughout Canada. Figure 5 shows the number of
waterbodies under advisory in 1997 for each of the
Canadian provinces. The number of Canadian advisories in
effect in 1997 was 2,625. Provincewide advisories for
mercury were aiso in effect in 1997 for Nova Scotia and
New Brunswick. With respect to chemical contaminants,
advisories in Canada have been issued for a total of five
bioaccumulative chemical contaminants including mercury
(2,572), PCBs (59), dioxins/furans (68), toxaphene (16),
and mirex (). More than 97% of all Canadian advisories
have been issued for mercury.

Total Number of Fish Advisories in Effect in Canada

*Provincewide advisories in effect in 1997 for Nova Scotia
(ait rivers and lakes) and New Brunswick (al! lakes).

Database Use and Access

The NLFWA database was deveioped by EPA to help
federal, state, and local government agencies and Native
American tribes assess the potential for human health risks
associated with consumption of chemical contaminants in
noncommercially caught fish and wildlife. The data
contained in this database may also be used by the general
public to make inforrmed decisions about the waterbodies
in which they choose to fish or harvest wildlife; the
frequency with which they fish these waterbodies; the
species, size, and number of fish they collect; and the
frequency with which they consume fish from specific
waterbodies.

EPA will make this 1998 update of the NLFWA database
available on the intemnet at: '
http://www.epa.gov/ost/fish
Further information on specific advisories within a particu-
lar state is available from the appropriate state agency
contact listed in the database. This is particularly important
for advisories recommending that consumers restrict their
consumption of fish from certain waterbodies. State heaith
departments provide more specific information for
restricted consumnption advisories (RGP and RSP) on the
appropriate meal size and meal frequency (numbes of
meals per week or month) that is considered safe to
consume for a specific consumer group (e.g., the general
public versus pregnant women, nursing mothers, and
young children). For further information on Canadian
advisories, contact the appropriate provincial contact given
in the database.

For more information conceming the National Fish and
Wildlife Contarnination Program, contact:

U.S. Environmental Protection Agency
Office of Science and Technology

401 M Street SW, Maildrop 4305
Washington, DC 20460

U.S. EPA contact: leffrey Bigler
Phone 202 260-1305 FAX 202 260-9830

e-mail: Bigler.Jeff@epa.gov




What levels of exposure have resulted in harmful health effects?

o
o=S

Figures 1.1, 1.2, and 1.3 on the following pages show the relationship
between exposure to PCBs and known health effects. Other PCBs may
have different toxic properties. In the first set of graphs, labeled “Health
effects from breathing PCBs," exposure is measured in milligrams of PCBs
per cubic meter of air (mg/m?). In the second and third sets of graphs, the
same relationship is represented for the known “Health effects from
ingesting PCBs" and “Health effects from skin contact with PCBs." Expo-
sures are measured in milligrams of PCBs per kilogram of body weight per
day (mg/kg/day). It should be noted that health effects observed by one
route of exposure may be relevant to other routes of exposure.

Inall graphs, effects inanimals are shown on the left side, effectsinhumans
on the right. The first column on the graphs, labeled shori-term, refers to
known health effects from exposure to PCBs for 2 weeks or less. The
columns Iabeled long-term refer to PCB exposures of longer than 2 weeks.
The levels marked on the graphs as anticipated to be associated with
minimal risk of developing health effects are based on information gener-
ated from animal studies; therefore, some uncertainty still exists. Based on
evidence that PCBs cause cancerin animals, the Environmental Protection
Agency (EPA) considers PCBs to be probable cancer-causing chemicals in
humans and has estimated that ingestion of 1 microgram of PCB per
kilogram per day for a lifetime would result in 77 additionz: cases of cancer
in a population of 10,000 people or equivalently, 77,00C additional cases
of cancer in a population of 10,000,000 people. These risk values are
plausible upper-limit estimates. Actual risk levels are unlikely to be higher
and may be lower.

What recommendations has the federal government made to protect human health?

Vw
L
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PCBs-4

For exposure via drinking water, EPA advises that the following concentra-
tions of PCB 1016 are levels at which adverse health effects would not be
expected: 0.0035 milligrams PCB 1016 perliter of waterfor adults and 0.001
milligrams PCB 1016 per liter of water for children.

EPA has also developed guidelines for the concentrations of PCBs in
ambient water (e.g., lakes and rivers) and in drinking water that are
associated with arisk of developing cancer. The guideline forambientwater
is a range. 0.0079 to 0.79 nanograms of PCBs per liter of water, which
reflects the increased risk of one person developing cancer in populations
of 10.000.000 to 100.000 people. The guideline for drinking water is a
range. 0.005 to 0.5 micrograms of PCBs per liter of water, which also reflects
the risk of one person developing cancer in populations of 10,000,000 to
100,000 people.



The Food and Drug.Administration (FDA) specifies PCB concentration
limits of 0.2 to 3 parts per million (milligrams PCB per kilogram of food) in
infant foods, eggs, milk (in milk fat), and poultry (fat).

The National Institute for Occupational Safety and Heaith (NIOSH) recom-
mends an occupational exposure limit for all PCBs of 0.001 milligram of
PCBs per cubic meter of air (mg/m?) for a 10-hour workday, 40-hour
workweek. The Occupational Safety and Health Administration (OSHA)
permissible occupational exposure limits are 0.5 and 1.0 mg/m3for specific
PCBs for an 8-hour workday. '

Where can I get more information?

— If you have more questions or concems, please contact your state health
—_— or environmental department or:
r
% Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road, E-29
Atlanta, Georgia 30333

PCBs-5



Scott LeRoz

From: Scott LeRoy <sleroy@bestweb.net>
To: sleroy@bestweb.net

Subject: Defining and Demonstrating Injury
Date: Saturday, January 22, 2000 1:49 PM

Response to Public Comments on the Draft Scope for the Hudson River Natural
Resource Damages Assessment Plan June 1999 NYSDEC, Wednesday, November 17,

18999

The Hudson River Natural Resourca Trustee Council (Trustee Council)
received numerous comments on the Draft Scope for the Hudson River Natural
Resource Damages Plan. This document is designed to address issues and
questions raised in the public comments and provide a general overview of

the range of topics identified relative to the Hudson River natural

resource damage assessment (NRDA).

Defining and demonstrating injury

Numerous comments related to the way we define and measure injuries. The
DO! regulations provide guidance on this topic: they describe the
requirements for assessing injuries to natural resources that result from

the release of a hazardous substance. The process invoives determining a
pathway from the source of the hazardous substanca(s) to the injured
resources, and then determining whether services normally provided by the
resource have been reduced as a result of the release. The DOI rule defines
injury in terms of direct biological impacts as well as exceedences of

federal and state drinking water standards, surface water quality standards
and criteria, and relevant Food & Drug Administration action and tolerance
levels. A tolerance level exceedence occurs when concentration of a
contaminant in an organism(s) is sufficient to exceed levels for which a
State health agency has issued limits or bans on their consumption.

Agency for Toxic Substances and Disease Registry
How can PCBs affect my health?

Animal testing is sometimes necessary to find out how toxic substances
might harm people or to treat those who have been exposed. Laws today
protect the welfare of research animals and scientists must follow strict
guidelines. People exposed to PCBs in the air for a long time have
experienced irritation of the nose and lungs, and skin irritations, such as
acne and rashes. It is not known whether PCBs may cause birth defects or
reproductive problems in people. Some studies have shown that babies bom
to women who consumed PCB-contaminated fish had problems with their nervous
systems at birth. However, it is not known whether these problems were
definitely due to PCBs or other chemicals. Animals that breathed very high
levels of PCBs had liver and kidney damage, while animals that ate food
with large amounts of PCBs had mild liver damage. Animals that ate food
with smaller amounts of PCBs had liver, stomach, and thyroid gland

injuries, and anemia, acne, and problems with their reproductive systems.

Page 1



Skin exposure to PCBs in animals resulted in liver, kidney, and skin
damage.

How likely are PCBs to cause cancer?

It is not known whether PCBs causes cancer in people. In a long-term (365
days or longer) study, PCBs caused cancer of the liver in rats that ate

certain PCB mixtures. The Department of Health and Human Services (DHHS)
has determined that PCBs may reasonably be anticipated to be carcinogens.

Is there a medical test to show whether I've been exposed to PCBs?

There are tests to find out if PCBs are in your blood, body fat, and breast

milk. Blood tests are probably the easiest, safest, and best 1nethod for

detecting recent exposures to large amounts of PCBs. However, since all
people in the industrial countries have some PCBs in their bodies, these

tests can only show if you have been exposed to higher-than-normal levels

of PCBs. However, these measurements cannot determine the exact amount or
type of PCBs you have been exposed to or how long you have been exposed. in
addition, they cannot predict whether you will experience any harmful

health effects.

Has the federal government made recommendations to protect human heaith?

The EPA has set a maximum contaminant level of 0.0005 milligrams PCBs per
liter of drinking water (0.0005 mg/L). The EPA requires that spills or
accidental releases into the environment of 1 pound or more of PCBs be
reported to the EPA. The Food and Drug Administration (FDA) requires that
milk, eggs, other dairy products, poultry fat, fish, shellfish, and infant

foods contain not more that 0.2-3 parts of PCBs per million parts (0.2-3

ppm) of food.

Page 2
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Aerobic and Anaerobic PCB Biodegradation in the Environment

Daniel A. Abramowicz

Environmental Laboratory, GE Corporate Research and Development, Schenectady, New York

Abstract

Studies have identified two distinct biological processes capable of biotransforming polychlorinated
biphenyls (PCBs): acrobic oxidative processes and anaerobic reductive processes. It is now known that these
two complementary activities are occurring naturally in the environment. Anaerobic PCB dechlorination,
responsible for the conversion of highly chlorinated PCBs to lightly chlorinated ortho-enriched congeners,
has been documented extensively in the Hudson River and has been observed at many other sites throughout
the world. The products from this anaerobic process are readily degradable by a wide range of aerobic
bacteria, and it has now been shown that this process is occurring in surficial sediments in the Hudson River.
The widespread anaerobic dechlorination of PCBs that has been observed in many river and marine
sediments results in reduction of both the potential risk from and potential exposure to PCBs. The reductions
in potential risk include reduced dioxinlike toxicity and reduced carcinogenicity. The reduced PCB exposure
realized upon dechlorination is manifested by reduced bioaccumulation in the food chain and by the
increased anaerobic degradability of these products. — Environ Health Perspect 103(Suppl 5):00-00 (1995)

Key words: aerobic PCB biodegradation, anaerobic PCB dechlorination, dioxinlike toxicity,
carcinogenicity, PCB biotransformation

This paper was presented at the Conference on Biodegradation: Its Role in Reducing Toxicity and Exposure to
Environmental Contaminants held
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John G. Haggard. Manager General Electiic Company
Hudson River frogram 320 Greot Ocks Ofics Pork. Sie. 323
Albany. NY 12203

Fax: (518) 842-2731

Telepnone: (518) 862-2739

pial Comm: 8° 232-273%
E-MairJonn.HeggardBcorporale.ge.com
Pager: 5183-484-3177

February 4, 2000

Alison A. Hess, C.P.G.

U.S. Environmenta} Protection Agency
290 Broadway, 19" Floor

New York, NY 10007-1866

RE: HUDSON RIVER HUMAN HEALTH RISK ASSESSMENT— COMMENTS

Dear Ms. Hess:

Enclosed are the comments of the General Electric Company (GE) on the u.s.
Environmental Protection Agency’s (EPA) -Phase 2 Report — Review Copy, Further
Characterization and Analysis, Volume 2F — A Human Heatth Risk Assessment For the

Mid-Hudson River® (HHRA, December 1999).

The central conclusion of the mid-Hudson Human Health risk assessment is that PCBs
pose no unacceptable risk to people who swim, wade, or boat in or drink water from the
mid-Hudson river, or breath the air in the vicinity of the river. The sole risk of concam to
EPA was to the hypothetical person who consumes extraordinary large amount of fish
over a large period of time. Even in this case the calculated risks were very near {o the
level deemed to be acceptable by EPA. All-in-all this should have come as very good
news particularly cansidering that the analysis was based on assumptions that grossly

overestimated exposurs 1o and toxicity of PCBs.

We were disappointed to see that comments we submitted to EPA on September 7, 1999
on your upper Hudson Human Health Risk Assessment were not considered and as a

result this risk assassment suffers from the same flaws.

While we have attempted to work within the stringent comment deadlines you imposed on
commentors, we found it impossible o complete our review since we only just received
the EPA Baseline Modeling Report that provides one of the key inputs into the risk
assessment. As a resuit we reserve the right to supplement these comments.



Alison Hess
February 4, 2000
Page 2

Please place a copy of this letter and associated comments in the site administrative
record.

if you have any questions on these comment, please lst me know

Yours truly,

Bl

3John G. Haggard

JGH/bg
Enclosurs

cc.  Richard Caspe, U.S. EPA
William McCabe, U.S. EPA
Douglas Fischer, U.S. EPA (ORC)
Marion Qisen, U.S. EPA
Michael O'Toole, NYDEC
Walter Demick, NYDEC
Nancy Kim, NYDOH
Anders Carison, NYDOH
Bob Montione, NYDOH



COMMENTS OF GENERAL ELECTRIC COMPANY ON

Mid-Hudson River Human Health Risk Assessment
Hudson River PCBs Superfund Site Reassessment RI/FS

February 4, 2000
General Electric Company - Ogden Environmemal and Energy Services
Corporate Environmental Programs 15 Franklin Street
320 Great Oaks Office Park, Suite 323 Portland, ME 04101

Albany, NY 12203
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1.0 Introduction and Execurive Summary

General Electric Company submits these comments on EPA’s Mid-Hudson River Human Health
Risk Assessment (Mid-HHRA). In September, 1999, GE submitted comments on EPA’s Human
Health Risk Assessment for the Upper Hudson River (Upper-HHRA). In light of the similarides
between the two documents, it is apparent that EPA failed to consider GE’s earlier comments in
preparing the Mid-HHRA. The Mid-HHRA thus suffers from many of the same problems as the

Upper-HHRA.

Despite the ominous language that EPA favors, the central conclusion in the Mid-HHRA is that

PCBs pose no unacceptable risk wo people who swim, wade, boat in or drink water from the mid-

Hudson River or breathe the air near the river. EPA asserts there is a remote risk of an additional

case of cancer in 10,000 among people who eat extraordinarily large quantties of fish (a half HG-1.1
pound a week for 40 years), whose diet inexplicably tilts toward some of the most unpopular and
unappetizing fish (eel and carp), and who, for no clear reason, ear the same species of fish from

the same part of the river each week for 40 years — a combination of unrealistic circumstances.

GE’s comments on the Mid-HHRA focus on several problems:

» The same unrealistic exposure and toxicity assumptions that GE and others identified HG-1.2
with respect 10 EPA’s Upper-HHRA are repeated in the Mid-HHRA and result in
significant overestimates of potential risk.

o The predictions of water, sediment and fish PCB concentrations that form the foundation
of the Mid-HHRA are highly uncenain, are based on unvalidated and unreviewed HG-13
models, and fail 1o account properly for other PCB sources.

¢ Unlike the Upper-HHRA, EPA does nor bother to conduct a probabilistic analysis of risks
from fish consumption for the Mid-HHRA. EPA’s basis for this decision — that PCB [4G.1.4
levels are lower in the Mid-Hudson - is nonsensical and is inconsistent with EPA
guidance. As a result, the Mid-HHRA relies entirely on a flawed, screening-level, point

estimate analysis.



s EPA inappropriately weats the Mid-Hudson as pant of the reassessment of the Hudson
River PCBs Superfund Site which is limited to the stretch of river between Fort Edward

and Troy.

2.0 The Flaws io the Upper-HHRA Are Repeated in the Mid-Hudson Assessment and

Result in Overestimates of Risk

In Scptember 1999, GE submined substantial comments on EPA’s Upper-HHRA. These
comments idenrified a number of significant flaws in that risk assessment. Although EPA had
nearly four months 1o address the issues identfied in GE's comments, the Mid-HHRA neither
acknowledges these comments nor atempts 1o address them in any fashion. As a result, the Mid-
HHRA repears many of the flaws GE had previously identified, flaws that result in significant
overestimates of risk to the Mid-Hudson angler. Rather than repeat GE’s earlier comments, we

 incorporate them by reference and summarize them below.

The Mid-HHRA Overstares the Toxicity of PCBs: As with the. Upper-HHRA, the Mid-
HHRA relies enrirely on animal-based estmates of PCB toxicity and fuils to adequately
consider the available human epidemiological data, including the findings of Kimbrough, et
al. (1999). GE’s Upper-HHRA Comments include a detailed critique of these animal studies,
their relevance to humans, and a methodology for considering the epidemiological data. See
Appendix A to GE's Upper-HHRA Comments.

The Mid- Improperly Dismisses the Kimbrough Srudy: EPA’s presumptive
conclusion thar this study will not result in a change in the Agency’s cancer slope factor for
PCBs, coming before the Agency completes its own, internal review of Kimbrough et al.
(1999), is ill-considered and has no support in the record. Indeed, GE's earlier comments
responded in detail to the Agency’s earlier criticisms of Kimbrough et al. (1999), but, as with
GE’s other comments, the mid-HHRA appears to ignore the substance of these comments in
its unfounded dismissal of this study.

e Mid-HHRA Relies on the W Srudy 1o Estimate Fish Consumption Rates: The Mid-
HHRA uses the same problematic study -~ Connelly et al. (1992) - to estimate fish
consumption rates that was used in the Upper-HHRA. These limitations are set out in detail
in Appendix B 1o GE's Upper-HHRA Comments. Problems include in-compatibility of
results with other surveys of northeastern anglers, low survey response rate, incorect
weighting of non-respondents, long-term recall bias, lack of informarion on meal sizes, and
the need 10 make uncertain assumptions from survey results about the fish caught and
consumed. For the reasons described in our earlier comments, the Agency should have used
the Connelly et al. (1996) and/or the Ebert et al (1993) surveys.

HG-1.5

HG-1.6

HG-1.7

HG-1.8



The Mid-HHRA Improperly Accounts for Cooking Loss: Although acknowledging that

PCBs are removed during cooking, the Mid-HHRA, as with the Upper-HHRA,
underesimates these losses. lnstead of using 20 percent loss for the central tendency and HG-1.9
2ero percent loss for the RME, EPA should have done a2 Monte Carlo analysis using the
probability diswributon.

- The Mid-HHRA Improperly Relies on Connelly et al. 1992) Data 10 Estwablish Species
Preference: Because the Connelly et al. (1992) study was not designed to ascertain species
preference, but instead was intended 10 measure anglers’ understanding and compiiance with
consumption advisories, it should not be used 1o establish species preference. Further, the (G.1.10
species listed in the survey are different from those that would be expected 1o be caught in )
the mid-Hudson. When combined with the significant uncerminty required 1o exwapolate
from the survey results, Connelly et al. (1992) is the wrong smdy to use for species

preference.

These problems are exacerbated in the Mid-HHRA by the manner in which EPA used the
Connelly et al. (1992) study, in conjunction with Barclay (1993), 1o conclude that more than
50% of the species the average angler targets and ears are comprised of bonom-feeders, such
as catfish, brown bullhead, and eel. This result is not only contrary 1o common sense, it is
inconsistent with the Barclay and NYSDOH dara, as well as the available sbundance data
which show that the anadromous species, such as striped bass and members of the herring

family are the primary fish in the Lower Hudson River.

The Barclay (1993) data (as presented in NYSDOH, 1999) show that the bortom feeders
(brown bullhead, carp, carfish, and ecl) comprise only 24% of the catch, significantly lower
than the species preference of 52% estimated by EPA. Conversely, the Barclay (1993) data
show a species preference of 26% for white perch, which is substannially greater than EPA’s
estimate of 7.6%. Preference for yellow perch is also higher than the preference used by
EPA. Barclay (1993) also demonstrated that there is a substantial species preference for
herring and American shad. These species are not considered ar all by EPA.

In addition to the issues identified above, there arc several additional issues that require further

discussion.
2.1.1 EPA Should Reevaluate its Current RID for PCBs

The noncancer human health dara, along with scientific findings on the mechanisms by which
PCBs cause adverse effects in certain animal species, should be used by EPA 10 reevaluate its
current RED for PCBs. EPA’s RD for Arcclor 1254, which was used 1o assess Mid-Hudson HG-1.11
River PCB risks through the fish ingestion pathway, is based on a study of Rhesus monkeys that
has linle relevance 1o assessing human noncancer risks. The immunological findings of the



study clearly do not demonstrate clinically significant effects (see Paul and White, 1973;
ATSDR, 1993; Kimbrough, 1995). Furthermore, studies of PCB-exposed workers showed no
adverse immunological effects or clinical signs of immunocompromise, even when the workers'
blood concentrations of PCBs were more than ten-fold greater than the levels measured in the
Rhesus monkeys (Emmen et al., 1988a; 1988b). Moreover, the minor dermal and ocular effects
reported in Rhesus monkeys are of linde or no relevance 1o humans because such effects are not
observed in humans at similar exposures. For example, none of the studies of highly exposed
workers have reported finding the pattern of nail, dermal, and ocular effects seen in the primates
(Ouw et al., 1976; Smith et al., 1982; Wolff et al., 1982; Lawton, 1985; Emmen et al., 1988s,b;
Taylor et al., 1988). The reasons for this are apparent from the differences in metabolism
berween Rhesus monkeys and humans (Brown, 1994). In fact, the darta indicate that humans are
many times less sensitive 1o PCBs than Rhesus monkeys. Accordingly, EPA should reassess its
current RED for Aroclar 1254 10 take info account the extensive human health dara that
demons'tme that the R{D is based on a gross exaggeration of the potential human health risks of

PCB:s.

If EPA continues 10 rely on the monkey study as the critical study 1o derive a deterministic RfD,
EPA should apply uncertainty factors based on recent data regarding exposure and toxicity of
PCBs in humans and experimental animals. These uncertainty factors (UF) should be as follows:
(1) a subchronic-to- chronic UF of 1 based on the fact that the monkeys were dosed for more
than 25 percent of their lifeimes and pharmacokinetic equilibrium had been reached between
PCB concentrations in adipose tissue and blood; (2) an interspecies UF of 1 based on evidence
that demonstrates that humans are less sensitive 1o the effects of PCBs than are Rhesus monkeys;
and (3) consistent with EPA practice, UFs of 10, 3, 1 for interindividual variability, minimal
LOAEL 10 NOAEL extrapolation, and database uncertainty, respectively. Application of these
appropriate UF's results in a chronic RD for Aroclar 1254 of 2 x 10™ mg/kg-day, which is ten
times higher than the value currently used by EPA.

While 2 dererministic RfD may be appropriate for screening assessments, the uncertainty in the
estimate of the protective dose should be used instead of the RfD when conducting a HG-1.12
probabilistic assessment of exposure. Failure to do this will unnecessarily bias the risk estimate
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upward. The use of a disibution eliminates this bias and allows the decision-maker to consider

properly the uncertinty in the dose response portion of the non-carcinogenic risk assessment

process.

2.1.2 EPA Incorrectly Dismissed the Findings of the Kimbrough Study

GE’s comments on the Upper-HHRA responded to several purporied “limitations” of the
Kimbrough et al. (1999) epidemiological study of capacitor workers identified by EPA. Rather
than address GE’s comments, the Mid-HHRA summarily dismisses the Kimbrough et al. (1999)
study on the grounds thar these ~|imitations,” combined with those identified in two Letters to
the Editor in the Journal of Occupational and Environmental Medicine (in which Kimbrough et
al. (1999) was originally published), lead the Agency to conclude now that the “study will not
lead to any change in its CSFs for PCBs.” Mid-HHRA at 24.

The record provides no basis for EPA 1o reach this conclusion. EPA has not completed its
“internal” peer review (which will supplement the two rounds of pre-publication peer review to
which the srudy was subject), and it is premarure to guess at what conclusions that review might
reach about the value of the study. Nor do the Letters to the Editor raise new and substantal
issues about the Kimbrough et al. (1999) study. Kimbrough et al. responded to all these
criicisms in detail, demonstrating why they do not undermine the validity of the swdy’s
conclusions (A copy of these leniers and Kimbrough et al.’s response is anached w GE’s
comments in Appendix A). Simply citing EPA’s earlier “criticisms” and these letters as
purported evidence of controversy about the srudy is not a valid basis for rejecting it and does
not substitute for an unbiased, reasoned and detailed assessment of the study itself.

Rather than rehash the conmoversy surrounding the Kimbrough et al. (1999) study, EPA should
rumm its amention to determining how the study can be used to improve the validity of and
certainry associated with EPA’s CSFs for PCBs. A critical element of this effort should be 10
focus on determining the “dose” of PCBs to which the sudied workers were exposed. With a
proper reconstruction of the dose, one can use the valuable data from the Kimbrough et al.

(1999) study to test and, if appropriate, revise the CSFs for PCBs.

HG-1.13



3.0 EPA Inappropriately Treats The Mid-River As Part Of The Hudson River PCB
Superfund Site

EPA continues its fallacious claim that the Hudson River PCBs Superfund Site extends below
the Federal Dam at Troy to the Banery in New York City. GE has addressed this issue in the
past. The Site is limited 10 approximately 40 miles of the River berween the Federal Dam and
Fort Edward. This conclusion is consistent with the administrative record on which the listing of |
ihe Site on the National Priorities List, is based. EPA’s post-rulemaking statements to the
contrary cannot modify the promulgated extent of the Site. United States v. ASARCO. Inc., 28
F.Supp.2d 1170 (D.Idaho, 1998) (post-rulemaking statement cannot expand scope of Site). In
any event, many post-rulemaking swatements of the Agency are from the site boundaries set out
in the NPL. Indeed, EPA’s singular remedial focus on the sediments in the Upper Hudson River
underscores the fact that the Agency still weats the Upper Hudson as the Superfund site.

HG-1.14

This point has more than academic interest. In the Mid-HHRA, EPA “‘evaluates both current and
furure risks . . . in the absence of any remedial action and institutional conmols” in order 10
“westablish acceprable exposure levels for use in developing remedial alternatives for PCB-
contzmipated sediments in the Upper Hudson River.” Mid-HHRA at ES-1, ES-2. In other
words, EPA intends to use the results of the Mid-HHRA 1o provide justification for remedial
action in the Upper Hudson. It would be reasonable to look at the effect of potential remedial
measures in the upper river 1o assure that a possible remedy will not adversely impact the lower
river. On the other hand, in light of the fact that the Site does not extend 10 the Jower river and
EPA is not examining potential remedies or PRPs in the lower river, itis unreasonable 1o seek to
justify upper river remedial action on the basis of purported benefits 10 those who consume lower

river fish.

The impropriery of such an approach is obvious. The presence of sources of PCBs in the lower
river is well known 1o EPA; EPA, New York and New Jersey, in fact, are engaging in an
extensive effort to identify and reduce such sources. The Agency also made the importance of
other contaminants plain in its 1984 ROD, concluding “that detectable levels of dioxin,
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dibenzofurans, mercury and chlordane (from known and unknown sources) have also been

Jdenrified in Hudson River fish, and that even if PCBs decrease 10 an acceprable level, the fishing

bans would continue on the basis of these other types of conmminants.” Many of the most

desirable fish in the lower Hudson, such as striped bass, are migratory and thus are exposed 10
many potental sources of PCBs and other contaminants. Despite these facts, EPA’s remedial
focus remains 1ixed on the PCBs in the sediments of the upper river and, effectively on a single
PRP. The Agency is not examining potential remedial altematives in zhe lower river 10
determine their potential benefits to lower river fish consumers or even companng the effect of

such remedies with the actions it is considering in the upper river. Simply put, the Agency can

not rely on bemefits to the lower river, where numerous PCB sources exist and other
contaminants may be of concemn, to justfy remediation in the upper river without looking at

alternatives that directly address those lower river sources.

In short, EPA cannot have it both ways. The Agency cannot describe the site as encompassing
the 150 miles from Troy to the Battery and then address only one contaminant and one area
outside thar 150 miles as the sole subjects for remedial consideration. Quite apart from the legal
requirements, if one expands 2 Superfund site by 150 miles to take in a diversely populated

estuary exhibiting contamination from a large amay of sources and chemicals, one cannot

continue 1o consider only one area, one chemical, and one PRP as the target of remediation.

Superfund did not legalize vendenas.

The scope of EPA’s Superfund activity at the Site is circumscribed by the characterization and
definition of the site, which EPA promulgated in its rule making many years ago.

40 The Predictions of Water, Sediment and Fish PCB Concentrations that Form the
Foundativn of the Risk Assessmeat are Highly Uncertain and Fail to Properly

Account for All PCB Sources HG-1.15

The Mid-HHRA relies on predictions of fish, water and sediment PCB concentrations made by
the Farley et al. (1999) faie and bioaccumulation model, EPA’s bioaccumulation model
(FISHRAND), and EPA’s fate and wanspont model (HUDOX). As discussed in our comments



on the baseline ecological risk assessment for the L ower Hudson River (GE, 2000), the validity

of these predictions is questionable because of inaccurate descripdons of the processes
controlling PCB fate and bioaccumulation. Of particular concem for the HHRA is that the
inaccuracy and uncertainty of the predictions increases with the length of the prediction. Thus,
the 40-year predictions used in the HHRA are subject to a large, but unknown, degree of
inaccuracy. A sig;ﬁﬁcant issue in this regard is the impact of the incorrect specification of the
migratory behavior of striped bass (and movements of motile species such as white perch). The
assumption that swriped bass are exposed 10 PCBs only in the mid-Hudson results in a failure to

account for the substantial contribution from the lower esmary and New York Harbor. This

conmibution increases with time in the model projections as the PCB load from the Upper

Hudson River declines and the PCB load from the metropolitan NY/NJ PCB sources remains

constant (an assumption in the modecl predictions).

50 EPA Failed to Conduct a Probabilistic Model of Potential Exposure to Anglers on the
Mid-Hudson River
HG-1.16

Although EPA conducted a probabilistic assessment of risk for the Upper-HHRA, it failed 10
include such an analysis for the Mid-Hudson reasoning thar "a Monte Carlo analysis of cancer
risks and non-cancer hazards for the fish ingeston pathway was not warranted for the Mid-
Hudson HHRA, because the concentrations of PCBs in the Mid-Hudson River are lower than in
the Upper Hudson.” [Mid-HHRA, page ES-2] This rationale is nonsensical and inconsistent

with EPA guidance.

EPA'’s justification for not performing a Monte Carlo analysis is inadequate. It is clear from the
Phase 2 Scope of Work (EPA, 1998) and the Phase 2 Responsiveness Summary (EPA, 1999) thar
EPA intended 1o conduct a Monte Carlo analysis for the Mid-Hudson. Perhaps the most
compelling examples are a subsection in the Scope of Work entitled “Monte Carlo Analysis”,
where EPA states “as in the Upper Hudson Risk Assessment, the Monte Carlo analysis will
evaluate annual exposures on a year by year basis...” (EPA, 1998), and in response to comments
on fish consumption rates in the Responsiveness Summary, EPA (1999) states “in addition, the
Monte Carlo analysis will consider the full distribution of risk and hazards for Hudson River
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anglers.” EPA gives no hint in either document of a siuation where a2 Monte Carlo analysis

would not be warranted for the Mid-Hudson River.

EPA (1997) in its guiding principles for Monte Carlo analysis, describes several situations where
a Monte Carlo analysis is warranted. It is this same guidance that EPA (1998) cites in the Phase
2 Scope of Work when describing the presentarion of the resulis of the Monte Carlo analysis -
the Monte Carlo analysis information will be presented following the recommendatians
outlined in the Policy for Use of Probabilistic Analysis in Risk Assessment” (EPA, 1997). Thus,
EPA fails 1 follow its guidance by not conducting a Monte Carlo analysis for the Mid-Hudson.

According 10 EPA’s guidelines for probabilistic analysis, a2 Mante Carlo analysis is useful when
screening-level risk estimates are above levels of concemn. ln addition, a Monte Carlo analysis
is useful “when it is necessary 1o disclose the degree of bias associated with point estimates of
exposure; when it is necessary 10 rank exposures, exposure pathways, sites or contaminants;
when the cost of regulatory ar rcm;.dial acton is high and the exposures are marginal; or when
the consequences of simplistic exposure estimates are unacceptable.” (EPA, 1997). A Monte
Carlo analysis does not add value only when screening risk estimates are clearly below levels of
concern or when the costs of remediation are low (EPA, 1997). Low contaminant concentrations

are not a valid basis for not performing a Monte Carlo analysis.

All the factors favoring application of Monte Carlo techniques are present here. EPA’s Mid-
Hudson pbint estimate analysis purponts to show that risks from fish consumption are
unacceprable. Only a Monte Carlo analysis can begin 10 characterize the degree of bias

associated with these point estimates.

Accordingly, EPA should canduct a2 Monte Carlo analysis for the Mid-Hudson River. EPA has
previously developed a Monte Carlo exposure model for the Hudson River. Although this model
is flawed (as noted in GE’s comments on the Upper-HHRA), no additonal development time
would be required to implement the model. Whether this model or GE’s more sophisticated
time-dependent two-dimensional model, as detailed in GE’s comments on the Upper HHRA



(GE, 1999) is used, we believe the results will demonstrate that fish consumption in the Mid-

Hudson is unlikely to pose unacceptable risks'.

6.0 Conclusions

The purpose of the Mid-HHRA is to characterize current risks and their associated uncertainties.
HG-1.17

In some regards the Agency has performed well, and in others it has not. The Mid-HHRA

concludes that the only material human health risk is the potential consumption of fish from the

Mid-Hudson River. EPA, however, poorly characterizes the fish consumpton pathway and

arrives at hypothetical risk estimates that are unrealistically overstated. Furthermore, the risk

assessment poorly communicates the findings and uncertainties. The major problems include:

o The Mid-HHRA follows a screening-level, point estimate approach. A Monte Carlo HG-1.18
analysis, even a limited one like EPA’s model of the Upper Hudson River, would result

in reduced risk estimates and different risk conclusions.

o FEPA’s criique of Kimbrough et-al. (1999) is superficial and the claim of limitations is HG-1.19
unfounded. EPA needs 1o complete an objective and scientific evaluation of this

groundbreaking study.

o EPA grossly overestimates the toxicity of PCBs and as a result overstates potential risks.
Based on a weight-of-evidence appraisal, there is no credible information that PCBs HG-1.20
cause cancer in humans. Additionally, there is lintle, if any, evidence that PCBs cause

adverse effects in humans a1 environmental exposure levels.

! We assume that EPA’s statement that cancer risks from fish consumption “are withia the upper bound of the

cancer risk range generally allowed under the federal Superfund law” [Mid-HHRA at ] is a typographical
aror, but iIf not, EPA must clarify its conclusions about the cancer risks posed by fish consumption.
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« The exposure assumpnons made 10 estimate risks 1o the angler matenally averstate

HG-1.21

potential exposures.

As a result, it is apparent that EPA needs to redo the calculations of potential risk to the angler in
the Mid-Hudson River to correct these errors. Using a Monte Carlo analysis, the cancer risks

would be acceptable, even if EPA uses its flawed model.
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Evidence of Excess Cancer Mortality
in a Cohort of Warkers Exposed 10
Palychlarinated Biphenyls

To the Eduas To furthes 2aplose
previvusly repotled exCesses 1n Lan-
cer-specific mortality 0 wurhers
who have been occuputionully ex-
posed 10 polychloninated biphenyls
(PCB»). Kimbrough et al' reported a
retrospective cohort mortihity study
of 7075 mulc and female wurker
exposed to PCBs duning the Capaci-
tor-manutactunng process ai 1w
General Electic (CE) plants an up-
stste New Yorh Kunbrough et Jl
concluded that the study resulis
failed 10 show any associauon be-
tween occupational PCB eaposure
and cancer-related mortslity We in-
terpret their study lindings ditter-
ently. Although hmitauons i the
study approach (outhined Delow ) tend
10 dilute any caCeises In canver mur-
uley resulung from PCB exposure,
the findungs »uil suggest & rclauon-
ship between PCB exposures sad
excess cancer in humans

Fint, this study demonstrated onve
again that modera industaial workers
are healthier than the generul pupu-
laton Known as the “healthy wurker
effect” (HWE), this bimy Tesults 1n
standardized mortality rauos { SMRs)
that are considerably less than ca-
pected (2g. SMR < 90) for ali mor-
taliry and cancer morality’™® when
workers are compured with s gencral
population Counsistent with the
HWE vias. Kimorough et al found
that all cancer mortaliry was sigmfi-
cantly below that expected in male
hourly workers (SMR = 81). maic
salaned workers (SMR = 69), and
female salaried workers (SMR =

75) However, despne the HWE, fe-
male hourly workers had elevated
SMRs for all cancer mortulity
(SMR = 110) and for three (intcsn-
nul [SMR = 157}, recul [SMR =
169), and melanoma [SMR = 144))
of the six cancers of a pnon interest.
Melanoma monahty was alyo ele-
vated for male hourly workers
(SMR = 130). Akhough the cleva-
tions in cancer-specific SMRs did
not achieve stausncal sigmficance,
they were consistent with elevations
found in other swdies of PCB-
exposcd workers.*"® Given the
HWE, these elevutions are parucu-
larly nutewonhy.

Second. when looking ar cancer
monality ras. it is customary to
include a latency period to adust for
the ume lag between exposure und
chinical evidence of disease (or, in
this study. cancer death).” However,
Kimbrough ¢t al includcd & laency
period only for all cancer monality
and for ntestinal cancer mornakity
among temale hourly workers When
female hourly workers with al leust
20 years of follow-up were evaluuted
Gie, with a sufficient latency penod).
the SMR for all cancery increased
from 110 to 117+ (P = 0.058). The
SMR for intestinal cuncery increased
from 157 to0 189, thus becoming
statistically significamt (P < 0.05).

Thard, proper assessment of expo-
wure should have accounted for the
daws (calendar years) of employ-
ment. the ntensity of exposure fur
each typc of job, and the specific

*Nate: There ¢ an errur i Tadic 6 ot the
sudy repunt. Toe SMR fur “all wanceis w
(emale nuury workers with 220 yeun' lutency
Qver 4l iengins o eMpluyment should be * 117 *

utn 98”4 reputted
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Aroclur PCB used For example, (n
the carlicr years of plant operation
(1946 1 1954), any eaposures would
have been o Aruclor 1254, whereus
eaposures in the 1970s would have
been to the Iess loxic Aroclor
1016 %Y Industrial hygicne proce-
dures af the plant probadly improved
over ume ay well. Therefore. lengtn
of empluyment alone was an inade-
quate surrogute of :xposure and o
likely source of cxposure misclass:-
fication bias that could have led 10 an
underestinugte of effect and distor-
uon of capusurc-response relauon-
“h1py

Kimbrough et al assembled the
lurgest cohun of hourly PCB work-
ers studied 10 date. including a large
number or temale workers. How-
ever, most of the hourly worker had
exposures that wcre comparable with
exposures Jmuny the yeneral US
population From the data provided,
It appears tnut approximately one
fourth of the person-ycurs contrib-
ufed by male huurly wurkers, and
approumaicly 0% of the person-
years connbuted by female hourly
workers, were cuntnbuted by work-
e who had been ecmployed for at
least 6 maonihs 10 high-caposure jabs,
Only 112 (3 ¥% ) male hourly work-
ers and 12 (03%) female hourly
workers were employed exclusively
in high-exposwe jobs The majonty
of the hourly wurken never worked
in mgh-eaposure juby Only 1 small
percentage ot hourly workers had
evidence of PCB exposure that was
appreciably greater than that of the
US population Therefore. relauvely
small elevauons « cancer mortality
would be expectea for this group,
even if PCB cancer potency were
alarmingly hish

Founth, although one of the goals
of this study was tu cvaluale »sia
specific vancers of a prion anterest
(1e, melanoma. liver. rectal. sastroin-
tesunal tract. brain, and hematopoi-
elc cancers). the stway focused al-
most entirety on all cancer mortality.
ln planaing the study, the researchers
should have realized that the s1ze and
age dgistribution of the hourly work-
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TABLE 1

Calculatons of S1austval Power to Detect varying Stangaraized Monality Rauos
(SMRs) for the Six Cancers ot A Prion interest

Expectea
Cancer _!_ur_nper SMR=15 SMR =200 SMR =300
MS&I2 NOufly wOrkers
Metanoma 38 12% 35% 80%
Lver 25 9% 24% 62%
Rectum Ja 14% 37% 80%
cr 140 8% 5% 100%
Bian 51 15% 4% 89%
Bioco 141 7% 86% 100%
Femate nourly workers
Melanoma 20 8% 2% 55%
Lver 22 12% 28% 65%
Rectuin 16 0% 2% 52%
Gi 127 k1Y 83% 100%
Brain 37 1% 2% 3%
Bicoo 105 2% 7% 100%
* Gi, Cazuointestunal nact
force would resuit 10 puol statistical TABLE 2

power 10 cvaluale the canuets of a
priors interest Table 1 shuwy the
expecled number ot dedths for 2uch
of theae wanuery for male and female
hourty workers and the resulling -
ustul puwer for SMRs frum 150 10
300, usng the study s mcthud for
deteruumng slalisticdl sigmifivance
tie. the 93% confidence intaval)
Becuuse ut the buases 1 the study
and the luw pefcentaye of hishly
epused wutken, an SMR of 150
might be u» high ay would be ex-
pected for these cancer’s As Scen in
Tuabie t for an SMR of 130, the
study had ies> than a onc n five
chance of obtaiming 3 statisucally
significant result tar Tour of the six
cancers Given the sumple nize and
the numbers of expected cancers, the
Study did nut huve sufficient staLsh-
cal power {>8U%) to detect an SMR
of 30U for most of the canven of
interest.

Kimbrough et al examined and
reporied SMRs for categones of in-
creasing length of employment and
years of latency only when = . there
was an elevated total SMR with two
or mure observed deaths and fur
which the lower bounaary of the
03% confidence wterval (Cl) was 90
or above ' The impact of ths dec:-
swn ¢au be seen in Table 2 Given

Number of Observea Deaths and tne
SMR Required for =80 as the Lower
Limit of the 95% Confidence Interval

No. ot Deatns SMR
2 144
3 437
q I
5 278
-] 248
7 22a
8 209
9 197

10 168
1" 180
12 174
13 169
14 163
15 161
16 157
1?7 154
18 152
19 150

the biases mentioned previowsly, it s
understandable that Just one of the
six 8 priori cancers met thess re-
quirements Furthermore, accounung
for a latency penod should oc a
prercquisite for calculaang any adult
cancer SMR. Otherwise, the SMR iy
biused toward or below 100. Fur all
SIx cancers of a priori nterest. anal-
yses accounung for latency ana for
length of employment should nave
been done and presented, allowing
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the réader 10 deciae whethet or not
the resulty were meamingtul

In summary the Kimbrough ct al
study suffcred trom HWE mas, fail-
ure tu acwuunt for laleney, exposure
musefuswitivation  potenually tnsuffi-
ciem dusage differences between ex-
pweed and compurison groups. and
pour statistcal power Nevertheless,
the study did find cacesses in three
of the st cancers of interest. Future
resvarch shoula include snalyses
nuade with 1at2rnal comparsons (to
mummize biases from HWE) of suf-
ficient numbens of highly expused
workers, 4> well as analyses account-
inyg for cancer latency penods This
mught require an adginonal decade or
more of foilow-up on tus cohor and
the autton ot exposed wurkers
froun other PCB plants (eyg, wurkers
at the Mussachusetts plant included
:n Brown® ). before a defimtve scute-
ment 1boul the 43s0CIaLON between
PCB eaposure and specific cancers
van be made

Frank ]. Bove. S¢D

Barbana A. Slage. MD

Richard A. Canudy, PhD

Agent s fur Toxic Substances and
Discase Regisiry

Divisivn of Health Studses/
Duviswn of Health Assessment
and Consuliation

Ananta GA
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To the Editor. We were glad 10 sce
the recent articie on monulity smong
workers ¢xpoved to polychlonnated
biphenyls ' At 2 ume when fewer
and fewer companie> are funding
octupatonal epidemiological stud-
1es, we commend the sponsor, Gen-
eral Electric, fur thus imuative The
complereness of case asccriuinment
wus Outstanding. In addirion, this
report was 4 model of clear wrting
and clear Jdisplay of results

However two iSsuey, sample size
and exposure, raise significant con-
cem Fust the study population way
very small Over 7000 workers con-
wibutea over 200,000 person-years
of uvbservauon, more than in prior
PCB mortlity studies. But when ar-
tenLon 15 restricted 10 thuse workers
with t3h exposure, moderate- 10
long-duratiun employment, and ade-
quate penon-time after a latency pe-
f10d, thc numbers are drarnatically
reduced For example, only one third
of the conort worked for longer than
5 yean (We note wn passing that
Table 2. me source of these dara,
shows 7178 workers in the upper
panel and 7075 workers n the lower
panel. a dispanty the suthors do not
eaplain ) Sumilurly, less than one
fourth of the cohort wus clussified as
highly exposcd, and the median pe-
nod of high exposure was less than 2
years. Although data are not pre-
sented 1o suppon exact calculations,
1t appeans that fewer than 10 cancers

VWM Vi) IWMIIIMW W) UVNIWIIINe) (|ave

of auy type. ana mure typiCally fewer
than three. wereé cxpeuted in uny
sex-salary steatum with high eapo-
Sure, more than a y2dr 0! empioy-
ment, and more than 20 yeurs of
lateacy Could this be why the article
is conspicuvusly Suent On the 1sue
of statistcal power’

The problem of small number
could have been addressed A con-
pany as large o> GE presumubly had
other capacitor plants and could have
supported 2 multisite study Alternu.
tively. an industry-wide study would
have been informanve as we have
seen 1n the semiconductur, tubber,
petrochemical. automobule, and other
industrics Indeed. we wondcr why
resincting & cancer moralny study to
only two plunts shuuld not be viewed
as a willlul <ftort to aveid 2 pusitive
finding.

The second major convern lLies
with exposure lsasesament. As wilh
many histoncal cohont Studies, the
authors creared a mastria to character-
1ze 2ach individual s exposure |l the

" dessgnated “high exposure” jubs did

not actually entail nigh exposure.
thea misciassiiicanon occurred 4nd
could have introduced substantial
bias rowara the aull. Wese the capo-
sures accurately assessed’

The arucle makes reference 1w o
readily availuble wuy o validate the
exposure asscssment. serumm PCB
levels obuained dunng the 19705 0 a
sample of several hundred cohurt
members. Where are these measure-
ments? Did the authors eheck their
eXposurc ussigniments aganst the
past serum tneasurements’ If no.
why not”? If yo. why was this com-
parison not reported ?

Another ifticalty with exposure
in this amicle 1s the admixwre of
various types of PCBs. Morc carci-
nogenic forms. such as Aroclor
1254, were used in the early years,
and less carcinogenic forms. such ay
Aroclor 1016. were used later By
combimng the two rather than focus-
ing on the early caxposures, ti au-
thors may have obscured a true ef-
fect.

F-180
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Overall, these concerns signufi-
cantly himut the conclusions that can
be arawn from the study. The authors
conclude thar their results “would
suggest 4 luck of an avsociauon.”
This conclusion is overstated. These
results do offer some evidence that
PCBs are not highly potent carcino-
gens causing relative nsks above 10
or 20, a concluston that was alrcady
fairly weil established. But they pro-
vide licle reassurance thut PCEs do
not double or tnpie the nyk of some
cancers after sigmficant exposure.

For this reason, we were especially
conceraed that the results of the
study were not wncerpreted and pre-
sented more carefully. The author
mught have noted, 1n their conclu-
sion, that PCBy are serious health
hazard. yrrespective of carcinogenic-
iy} with effects that include de-
creased birth weight,? neurodevelop-
mental abnormalines,*”™ and
interference with both eswogen® uny
thyroid'® hormone function. Accurd-
ingly, even negauve findings n o
cancer study would not reassure us
of safety. That omussion in the JOEM
article, 1n um, may have contnbduted
lo ovently misleading journahisuc
coverage, such us the New York
Times headline: “Study Finds Littic
Ruisks [sic] From PCB's.”"

The authors of this study note that
our knowledge of PCB health effects
1y “limited.” On the path to a morc
complete understanding. the current
study results represent a great lcap
sideways.

Howard Frumkin, MD, DrPH
Depurmmenr of Environmensal and
Occuputional Healrh

Rollins School of Public Health of
Emory Universiry

Allanta. CA

Peter Oms. MD, MPH

Division of Occupunional Medicine
Cook Counry Hospiral

Chicago. IL
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The Authors Reply: Thank you
for giving us the Oppurtunity (o reply
w the letters by Bove et al and
Frumkin ana Oris commenung oa
our mortality study of PCB-exposed
capacitor workers ' We disagree
with the statement by Bove et al that

. limitauony in the stuay up-
proach tend to diute any excesscs in
cancer momality resulting trom PCB
exposure . . " These assertons are
speculative and not suppocted by the

™~

date Although ~ome dégeee uf nns-
slasvlinaiun b vbsarvatonal stud-
i€y 18 unavuidable. (T iy usually aot
pusuble W geteraune whether this
msclasaheation 18 ditfereaual or
non-ditterential  Furthermore, non-
difterential musclaswifivation doces
nol 4lways resull in bias wwward e
nuil hyputheais Neither the type nor
the effect of the misclassification cun
be determined by Bove et al. In our
artcle, we Jdo, however, discuss at
length the measures taken to limu
musclaswification, and we feel
strongly that we were successful in
dowiyg w

Bove ot al asseqt that the healthy
worker citect (HWE) results are an
underesumate of the SMRy for all-
Causes raurtality and cancer morral-
ity. This s parnially true. The HWE
18 st pronounced for cardiovascu-
lur deaths and thus affects all-Cauyes
murtality * It hus much less of an
effect on cancer deaths?

The presentation by Bove et al of
the all-cancers SMRs und selected
vancer-spedilic SMRy without conti-
dence ntervals (CIs) gives ncom-
plete nronniatcn ang 1s ousieading.
Hud the cunfidence ntervaly been
creported. the lack of significance for
these SMR~ would have been imme-
duately obvivus to the reader. Bove &t
al selecied the female hourly em-
ployecs ull-cancers SMR of 110
(95% Cl. 95 10 129), intesunal cun-
cer (SMR = 157: 95% CI, 96 0
242). rectal cuncer (SMR = 169;
95% CI. 46 10 334), melanomas
(SMR = |44: 95% CI, 30 10 321,
Jnd melanomas 1n male hourly em-
pluyess (SMR = 130; 95% CL, 42 10
303). Notably absent from this list of
SMR> considered by Bove et al are
the male hourly SMRS for intestnal
ana rectal cancer (SMR = 57: 95%
Cl. 25 to 112: und SMR = 87; 95%
CL. 18 to 253, respectively).

Bove et al suggest that the male
all-cuncers SMRs of 81 (hourly em-
ployees: 95% CI. 68 10 97) and 69
(saluniea employces, 95% Cl. 52 w0
90) are largely due 1o the HWE A
careful examination of Table 4 in our
aricle suggests that the sutistcally

T-312 P 22/19  F-180
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sigtaficanily luw allcancery SMR,
in both the houily and valarred males
resull paimanly trom the luwer (han
capected luny wancer SMR (ror
hourly wotkers 42 ubsecvewsd S
cxpected. SMR = 77 45% Cl 56t
104. and tor safuiied workers (2
ubyerveally 6 capected SMR = 4}
Y5% Cl.21 1o 71)

The staiwment dv Buve et 2l what
these elevations were consistent with
clevauons found in uther studics of
PCB-exposed wurkers o nut cor-
ract.*"® In sadition 1o the ihre2 stua-
188 cited by Buve et al. there 1y the
Bertazzi cohoit and s update by
Bertazz: et al’ aud Tirum et al ® The
resules of the Brown® und Sinks ot at?
studies are inconsISlent with each
other. The Loomus et al” tudy of
utility workers 00t Capucitor work-
en>, did report an clevalon in mela.
nOMas 1n sumv subsets of the cohon
that were presumed 10 have had ea-
posure t0 PCBs whilc wurkin2 out-
Jours. Exposure (v suniight was not
adequately sceuunted for oy Luomiy
eral ® Brown and Jones” and Brown®*
found an zveess OF Liver and rectul
cancen  MNeather Siaks e 4l nor
Loomis et ul” ieported such (-
creases Sinks et JI° repuned 4 nON-
significant elevauon i brain and
Bervous sysloin wancers  Naather
Brown ang Jones.” Brown.” Benaza
et ul” or Tironi et 4® found an
elevanon in hran cancar These in-
consistenuies were discussed i our
article.

Bove 2t al stute that we only in-
cluded a lutency-peniod analysis for
all canvers and tor atestnal cancer
This was dune prmanly because of
space hmutations Cumulanve expo-
sure und latency tables were comn-
puted and evaluated for mans other
causes of deuth. including all of the
vancers of interest The nterpretanon
by Bove et ual that the (ntesunal
cancer SMR increusey to a ugmiti-
cuant level tor women with =20 yean
of latency ignores the importance of
examining the trend ussociated with
latency and length of emplovment.
Furthermore 1t might be worth not-

. INg that for women empluyed tor 10
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; 59-““. or longer with 3 latency period
3590 years, e SMR was U0 The
%+ individual cawgory-specific SMRs
cannor be interprered us meaningful
without exaimination of the tread
across cumulative cxpusure Catego-
ries. Although the antestinal cancer
SMR for lsteucy =20 ycun waus
significantly clesuted, there was no
significant trend indicaung an 1ne
creas> ih 1Sk with cumulative eapo-
surc Or latency. J4s discussed in our
arucle Furthermore. comnparnson
with the regional pupulation resulicd
in a much-reduced SMR (SMR =
120; ¥3% CL. 74 10 13G) for intesunal
cancer i female houtly workers The
regional COMPALISON 13 MOre nepre-
senlative bacause lugher rates of in-
tesangl cancer ure ubserved amnong
the while pupulstiun of the north-
eastern part of the United Siaicsy.
Bove et ul raise converns ubout our
eaposure assessincnt Several factors
ne2d 10 be recogticed when assess-
g e propniely ol our eaposure
4NSESSMNANT und wur use of length of
employment a3 1 surtugate of expu-
sure. Worken acumulate PCB body
burdens over Lme, whicn persist for
muny years cven stier thésr 0CCupa-
uonal PCB exposure is disconunued.
To suggest that PCB body burdens
JInUny capacilor worken were com-
parable to those fuund in the general
population i unjustified and 15 not
wupported by presiously published
ate.""™"" The tact that workers in
vapacitor plants had sigmticantly
higher body burdens than the general
population has been demonstrated 1n
other vapacitor plants ' As reported
I Our erucle, averuge serum PCB
12vels in the general pupulation be-
tween 1976 and 1979 were S to 7
pants per dillion (ppbd. ug/L) '* Geo-
metnc meun Scrum PCB Jevels in GE
wurhem 1n 1979 (2 years after PCBs
were no lunger used) were 277 ppb
(hg/L) repurted os Aroclor 1242 and
53 ppb (nyl) reponea ss Aroclor
1254 In 1983, § years after wrmina-
ton of the use of PCBs, gecomerrnic
thesn sefum (evels were 116 ppb
(ug/l) for Aroclor 1242 and 34 ppb
(ug/l) for Aroclor 1254 1n 1988,

the geometnc mean seruiy PCB lev-
els were 90 ppb (py/L) Quantnated
3s Aroclor 1242 and 32 ppb (n/l)
quantitated 3s Aroclor {254 ‘%
Workers preferentally rewainca the
more pers.stent congeners su that the
cas chromaiographic patiern of their
body burden gradusily appruached
that observed 1n the general popula-
ton. with primaiy retention of the
more haghly chiorinuted, pootiy m.-
1aboliz=d congeners ' The hulf-lives
of the mujor PCB conguners retained
in these workers were as follows ror
244" uichlorobiphenyl, 1.4 years
for 2,4,4'S tetrachlorubuphenyl, 32
years, for 2,3°,4,4°.5 pentuchiorub-
phenyl, 5.8 years. and for
22'44' 55 hexachlorobiphenyi,
12.4 years.'® Even though different
commercial mixtures ul PCBs were
used in the capacitor plants, the con-
genenc composition on 4 Yuahtalve
basis 15 similar ' Producuiun begun
in 1946 with the hignly chlonnated
Aroclor 1254, and sinall smouuts ol
aroclor 1254 were used in the plant
ar least through 1971

The statement that lenath of em-
ployment alone was an inadequatc
surrogule for exposure und a likely
source of exposure musclasarlication
bas leading 10 &n underesumation of
the effect and a distoruun of the
exposure-response relauunship is nut
supported by the toarokinetcs of
PCBs, nor fs it ar aceurare FEpresen-
tation of the ara analyses conducteg
on our cohort and reported in the
article

Bove et al repon that e muonty
of huurly workers never wurked 15 a
high-eaposure job. wheu in fact 126§
of the 2984 male hourly employeas
(42 4%) did work 1n 2 high-exposure
Jod Only 13.8% of the femalc hourly
émployces worked in a high-eapo-
sure job. nol 4n uncommun occur-
rence in an indunrial sewing To
suggest that tic remalning purtiun of
the cohort expenenced PCB ¢xpo-
sure wimilar to that of e general
population is not an accurue repre-
sentation oOf the facts This s pre-
sented in the exposurc-axsessnient
secuon of our arucle
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Buvc et al state 1n the opening
seutence that although the goul of the
Study wax 10 evaludle sx specific
cancers. we focused almost entirely
un all-cuncers morality Table 4 in
the aricie presents SMRs and 95%
Cls not vnly for the < cancers of
mterest dbut for 32 other causes of
death. ancluding 15 aadiuonal can-
cers The iswe of statisical power i<
rain2d by Bove er al and (wo tadles
were provided Thes? tabley were not
properly referenced nor was the
methodulugy used o generate these
calculations eaplained It 1y unclear
why an SMR of 150 should be con-
sidercd the “highest expected” for
thése cancers. when previous publi-
Catwny on smaller cohorts reponed
stsisically sigmificant SMRs well
above 150 Our study was un atempt
10 cvaluate these 2arlier observatiuns
i o larger study with a longer fol-
low-up peniod

Bove et al question the devisien to
hmut the luency by length of em-
ployment calculations 10 cancers
with qmore thun two observed cases
and 2 lower boundary of the 95% C!
of 90 or ubuve. This decision was
made by the investigators to limut the
mulliple companson problem and 10
pruvide more mcaninaful data, rather
than to obscare data. Addiuonally,
the 1ack of presentution of data
should nor be interpreled us the data
not having been analyzed. All six a
pniun vancers of concern were exam-
ined curefully; however, publication
5pace s limited and presenting a
table of latency by cumulauve expo-
surc for Liver cancer. for instance,
with w0 deaths way deemed unwar-
ranred

In their summary staiement, Bove
et al dismiss our study findings be-
Cause of the HWE effect, fatlure to
aceount for latency, exposure mis
classificauon, potenually insufficicnt
dosage differences between exposed
and COMpanson groups. and poor
Statistical power, yet they sull insist
that we did find eacess cancer nak
fur three of flie six & prion cancers uf
interest ana give credence to those
findigs 1t 15 inconcevuble 10 the
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invesigators of this study how Bove
<t gl given this hizny of probiems,
were able to differentiate the impact
Jnd dicection of these blases with
such cectainty and specificity

The autnors take exceprion to the
tone of e lemer by Frumkin and
Orrs and find statements such as
“conspicuously silent” and “willful
offort to avoid & positive finding”
inllammawry and suggest that such
statements do hiftle to advance the
understanding of PCBs and cancer
nsk.

Maost of the issues raised by
Frumiin ana Orris have been ad-
dressed carlier Therr suggesuon to
include more capacitor plants [0 in-
Crease puwer has ment, however.
The General Elecmne Company had
only the two facilities in upstate New
York (Hudson Falls and Fonu Ed-
ward) where capacitors were mude
using PCBs.

Frumkin and Orris quesuon
whether high-exposure jobs actually
chtaled high exposure and raise con-
cems abuut misclassificaton The
2\pusure musclassificanon sugyested
by Frumiua and Om» 1s highly im-
probubl2. given the distinction be-
tween joos with dicect dermal and
nhalauon exposure and those with
only tnhsfanon exposure 1o PCB air
levels 1n the plant, as explained ang
reterenced 10 our ammicle  Adaition-
dlty, the charatenzanon of this biay
a3 substanual 1s unwarrunted and 15
an overstatement of the potennal ef-
fect. Assignment of exposure for
specifiv job categories was done be-
fore determination of vital status. At
buoth plants, workers were located in
the sume building, and the >ame
dir-venllaling system served the en-
tre bulding We verified the physi-
cal layout by conducting a walk
through the bulding and by tallung
1o present and former employees.
Many workers haa different jobs in
the different exposure catcgocies
(high. undefinable. and low). All
workers, including dose in low-
esposure jobs. had sisnificantly
higher cxposures than the generat
populauon. on the basis of PCB se-

tum levels repotied by Lawton ot
al.'' Brown et al *'® and Brown "

The PCB bluod levels (trom 193
and 290 woikers) menuoned dy
Feumhid and Ormis were of Liited
value in valating ad expouie job
matnx tur 70735 wurkers Although
the ;00 histuties and the exposure
assignment did confirin that workers
10 Righ-capusure jubs had high PCB
bloud luvely, these workers were se-
lected eithe? bevause ot their known
high-expusue job'' or they were
self-selectea '’ The high-exposure
Jobs ware readily iaentifica by plant
personnel and were confirmed by
PCB ar-lesel readings and PCB
blood levels Misclassificauon of
Jobs tntu the high-2xposure category
or misctassifying high-exposure jobs
as lower-level exposure jobs was ex-
wemely ualikely

Frumbun and Ofmis suggested that
PCBs are icnuus health hazards, r-
respelive ul warilugenicity  with
elfects that include decreased birth
weight, neurodevelopmeatal effects,
<nd intererance with thyroid aad
estrogen honnone function It has not
b2ea shwwn that PCBs interters with
estrogen-hurmene  funciion 1n hu-
mans Studies conductad o0 examine
the ettects ut PCBy in intants and
children have been cntically re-
viewed'” " * or could not be suppart-
ed.®® Results from thyroid funcion
tests perfoniued in infants were
within the normal range Furthec-
more, Kuupman-Esseboom et al*’
swted, "The mean dioxin-like PCB
toaic equivalent levels ang the mean
total PCB ana dioxun toxic equiva-
lent levels of the neurological normal
infants were significantly higher
(p = 0.04 for both) compared with
the levels of the neurologicalty
(mulaly or definitely) abnormal 1n-
fants There was no relanonship be-
tween the TT3 (serum total tniodo-
thyronune). TT4 (serum total
thyroximne), FT4 ({ree thyroxine), and
TSH (thyrod sumulaang hormone)
levels w1 nmuternal, umbilical. or n-
fant plusma (collected in the secony
week after buinh) and the results of
the nconatal n2urological examina-
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uons We contlude that uvert abny-
mahues found in the neonatsl pei
are not caused by esther digect elledts
of PCB or dioxin exposure or luw-
ered thyruid hormone levels®™ AL-
cording to the Nauonal Ceticr tue
Health Stausties,™ buth waight 1
affected by cducation of the muher,
mother’s age. birth order. terval
between binhs, gender. inadeyuaty
prenatal nutnuon. lcohol cunsump-
uon, stnoking, lack of prenaral cute.
incidence of elecuve iaduction cun-
waceptive utili2auon, out-of-w edluck
births. metwropoliran areas (lower).
and race. The body size of the pur-
ents and muternal illnesses sucn as
diabetes also play a role. These many
vuriables caemplify the difficultics
of appropnarely designing studiés 10
examine a sngle factor sttecnay
birth weight Given these uncertain-
ties and the published cnuciams uf
studies reporung “other health ef-
fects of PC8s ™ it has not been wun-
clusively shown that PCBs cause
other “serious™ health probiems in
humans.

We disagree with the final com-
ment by Frumkin and Oms that thas
study was a oreat leap sideways on
the path 10 a more complcts under-
standing ot the health erfects of
PCBs. Tne ussue of PCBs und puien-
tial health eifects has been a siznifi-
cant public heulth concern for mure
than 30 yeurs The lack of consistent
findings «n the previous cohort stud-
ies was assumed t0 have resulted
from small cohort si2es ang shont
follow-up penuds Given the dispar-
ate findings in these smaller cupaci-
tor cohorts, the appropriate n2xt >tep
was (0 assemblc a larger conort of
PCB-cxpuscd workers ana esamine
them throughout 4 longer follow-up
period. The fact that we were unable
to confirm any of the previously
reported findings 1s imporn.nt and
udds to the knowledge about PCBs
and health effects The assumption-
that 2 negative stugy does twot pro-
vide valuable infurmarion iniposes
significant resirictions on the sciea-
tific process and the abiity to ade-
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quately and objecuvely assess all

dana. i
1. Errara: The cofrect number of fe-

. :thale salaried workers with a length

of employment of 1010 <15 yeans in
Table 2 is 27; 5.8% is the correct
percentage. In Taole 6, hine 2, lut
column, total SMR for =20 years of
latency should be 117. The rvotal
number of workers in the upper
panel of Table 2 should be 7075

Renate D. Kimbrough, MD
Marths L. Doemiand, PhD
Maunce E LeVouws, PhD
Insurure for Evaluating
Healtn Risks

Washingion, DC
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Investigation of Etevated Urine Beta-
2-Micraglobulin in a2 Cohon of
Cagmium Workers

To the Eduor Priof 1o the 1ssuance
of the 1993 Occupational Safety und
Health Administranon Caamium
Standara. unine twesunyg for betu-2-
microglobulin (B,m) was not fre-
quently performed Testng tor B.m
was an esutenc laboratory test per-
formed only on workers whosc cad-
mium levels had deen found to be
clevated The Cadmium Stundard
mandated that all employecs caposed
10 greater than 25 wg/m® cadmium
dust or fuines be tested at least an-
nually for unne B,m. as wcll as for
blood cadmium (CdB) ana unne caa-
mium (CdU) Al a nickel-cadmium
baftery manufactunng facihty. ap-
proximately 1000 employees. some
of whom haa been exposcd 1o cad-
mium and some of whom had no,
were cvaluated for Bym levels. most
for the first titne. .

Elevated fam was defined as a
Bam level higher than 300 wg/s cre-
atinine'; expecranons were that ap-
proximately 10% of workers with
cadmium levels higher than 10 ug/L
blood or 10 ng/g creaunine would
also show an elevatea B,m level >
Because 54 employees had such cle-
vated cadmium levels 1n 1993, it was
capected that approximately five or
six would alyo show clevated f,m
levels. It was not known how many
employees with other conditions



