
Part Two:  Slides Presented During Plenary Sessions 
I.  Update on Activities Related to the 2001 Forum 

A. New Version of the Risk Communication Guidance.  Barbara Knuth, Cornell University 
B. Update: Relationship of TMDLs to Fish Advisories.  Jim Pendergast, US EPA  

II.  Reports from the Weekend Sessions 
A. Methylmercury Contamination in Fish: Human Exposures and Case Reports.  Henry A. 

Anderson, State of Wisconsin   
B. Report on Mercury Advisory Worksheets. Amy D. Kyle, University of California Berkeley 

III.  Advisories for Commercial Fish:  Federal, State, and Tribal Approaches 
A. FDA Consumer Advisory for Methylmercury.  Philip Spiller, US FDA 
B. Sport and Commercial Seafood Wisconsin Integrated Public Health Message: Maximize Health 

Benefit, Minimize Risk, Coordinate Health Message.   Henry A. Anderson, State of Wisconsin 
C. Context for Connecticut’s Seafood Advisory.  Gary Ginsburg, State of Connecticut 
D. Consumer Advisory for Commercial Fish.  Andy Smith, State of Maine. 

IV.  Hot Topics—Chemicals of Concern 
A.  Mercury 

• Methylmercury: Ongoing Research on Toxicology.  Kathryn R. Mahaffey, US EPA   
• Setting a Methylmercury Reference Dose (RfD) for Adults.  Alan H. Stern, State of New 

Jersey 

B.  Brominated Flame Retardants (Polybrominated Diphenyl Ethers or BDEs)  

• Occurrence of PBDE Flame Retardants in Fish.  Robert C. Hale, Virginia Institute of 
Marine Science  

• PBDEs: Toxicology and Human Exposure.  Linda S.  Birnbaum, US EPA  
• Polybrominated Diphenyl Ethers (BDEs).  Khizar Wasti, State of Virginia  

C.  Dioxins and Coplanar PCBs 

• Emerging Science of the Dioxin Reassessment.  Dwain Winters, US EPA  

D.  Lead 

• Application of the Lead IEUBK Model to Assess Spokane River Fish Consumption Health 
Risks.  Lon Kissinger, US EPA Region 10. 

• Occurrence of Lead in Fish.  Robert Brodberg, State of California 

E.  Polycyclic Aromatic Hydrocarbons  

• Polycyclic Aromatic Hydrocarbons (PAHs) in Fish and Invertebrates.   Usha Varanasi,  
Northwest Fisheries Science Center, National Oceanic and Atmospheric Administration 

V.  Approaches to State and Tribal Advisories 
A. Setting Statewide Advisories Based on Upper Percentile Lake Averages.  Eric Frohmberg, State 

of Maine   
B. Use of Maine's Statewide Advisory in a Tribal Setting. Susan M. Peterson, Aroostook Band of 

Micmacs Environmental Laboratory 
C. North Dakota’s Fish Consumption Advisory: A Statewide Advisory Based on Average 

Concentrations.  Mike Ell, State of North Dakota 



D. Advisories in Pennsylvania.  Bob Frey, State of Pennsylvania   
E. Minnesota Statewide Fish Consumption Advice.  Pat McCann, State of Minnesota  
F. Regional Fish Advisory for the Mississippi Delta.  Henry Folmar, State of Mississippi 
G. Consumption Advisories Based on 8 Meals per Month. Joseph Beaman, State of Maryland 

VI.  Approaches to Considering Benefits in Advisory Programs 
A. Impacts of Fish Contamination in the Columbia River Basin.  Paul Lumley, Yakima Tribe  
B. Dietary Benefits and Risks in Alaskan Villages.  Sue Unger, Aleutian-Pribilof Islands Association  

VII.  Current Science on the Benefits of Fish Consumption 
A. Overview of Benefits of Fish Consumption.  Judy Sheeshka, University of Guelph 
B. Use of Quality-adjusted Life Years to Assess Risks and Benefits of Fish Consumption.  Rafael 

Ponce, University of Washington   



New Version of the Risk 
Communication Guidance

Barbara Knuth
Cornell University

What is changing?
Guidance for Assessing Chemical
Contaminant Data for Use in Fish Advisories,
Volume IV – Risk Communication

EPA 823-R-95-001
March 1995

Why Change the Guidance?
• Risk communication must 

be culturally appropriate.

• Involve the partners.

• Continually assess the 
partnership and message.

• Help the partners to take 
action.

The Development Team

• Technical contractor: Tetra Tech, Inc.
• Consultants:

John Hesse                     Judy Sheeshka
Barbara Knuth               Patrick West
Amy Kyle

• Stakeholders:
Workgroup
General

Approach for Revised Guidance
• Risk communication modules that can be 

targeted for specific needs. 

• Modules developed by state and 
culturally- diverse stakeholders, and 
nationally- recognized consultants.

Approach for Revised Guidance
• Acknowledge contamination is not 

“acceptable.”

• Encourage community involvement.

• Link to other phases of the risk analysis 
process.



Approach for Revised Guidance
• Continue to enhance the user-friendly set 

of risk communication outreach materials 
under development by the National Fish 
and Wildlife Contamination Program.

• Web-based to encourage “tailored” use of 
guidance appropriate to community needs.

Developing a Web-based Guidance
The stakeholders advised:
• Keep the concise risk communication 

framework.

• Add case studies to illustrate important 
points.

• Provide techniques for applying the 
framework to different situations.

Developing a Web-based Guidance

The stakeholders advised:
• Be realistic (funding, time, people).

• Link to tools and examples.

• Include fish consumption benefits.

Main Page

Section Home Page Section Information Page



Link to Information Box Information Box

Advantages to Web Approach
• Guidance is more accessible to a wide 

range of fish consumption advisory 
programs and groups issuing or 
learning about consumption advisories.

• Guidance is less daunting – web pages 
to negotiate rather than a large book to 
read.

Advantages to Web Approach
• Materials may be developed for a 

specific type of partner audience; more 
“tailored”  than a general process that 
leaves many decisions and few directly-
related examples or tools.

• A living document modified and updated 
easily.

Advantages to Web Approach
• Customized population-specific modules.

• More choices of examples, tools, methods, 
and current information related to fish 
consumption advisories and specific 
partners.

• Supports early inclusion of partner 
audiences and communicators in the risk 
communication process. 

Advantages to Web Approach
• Responsive to stakeholders who indicated 

a web-based approach has the potential to 
be more useful.

• Allows the format to become issue-
oriented, based on the path a user takes, 
rather than process-oriented.



Possible Disadvantages of 
Web-based Approach

• The web-based guidance is accessible 
only to those with web access.

• The living document will need to be 
updated continually.

Next Steps
• Development team drafting all sections, 

links, information boxes, etc.

• Ongoing stakeholder work group review.

• General stakeholder comment, use, 
revisions.  

Thanks to the Stakeholder 
Workgroup!

Janice Adair
Rosetta Alcantra
Robert Brodberg
Mike Callam
Josee Cung
Henry Folmer
Kenny Foscue
Eric Frohmberg
Jim Labelle

Randall Manning
Maria Maybee
Dave McBride
Pat McCann
Ora Rawls
Roland Shanks
Brian Toal
Luanne Williams
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Update: TMDLs and Fish 
Consumption Advisories

Jim Pendergast
USEPA Office of Water

Washington, DC

Topics Covered Today

• Methyl Mercury 
TMDLs

• Methyl Mercury 
Criterion and TMDLs

• Advisories and TMDLs
• New TMDL Rule

Methyl Mercury TMDLs
• What is the TMDL 

picture for mercury?
• What will it take to 

reduce mercury 
loadings?

• What is the news 
about alternatives to 
TMDLs?

Mercury in Watersheds

• In 1998, of 21,800 impaired waterbodies 
– ~4,000 listed for metals (including mercury)
– ~1,100 listed specifically for mercury

• ~8 states listed atmospheric deposition as source
• ~650 segments impaired by atmospheric deposition

• As of 2001, 44 states have issued mercury 
fish consumption advisories
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Mercury TMDL Issues

• Long timeframe to achieve water quality 
standards

• Regional/global scope of mercury deposition, 
as well as local scale deposition

• Dependence on non-water programs (e.g., air 
sources and contaminated sediments)

• Small loadings from water point sources 
compared to air sources



2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0 10 20 30 40 50 60 70 80 90 100

Time After Load Reduction (years)

Fi
sh

 H
g 

(u
g/

g 
w

et
 m

us
cl

e)

25% Reduction 50% Reduction 75% Reduction 85% Reduction

How Long to Recover?

Florida Everglades

Florida Mercury TMDL Pilot: 
Mercury Loads vs. Levels in Fish
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IC-BC (23)
Canada (22)
Other st. (21)
TX (20)
ME (19)
FL (18)
NC (17)
LA (16)
OH (15)
KY (14)
MO (13)
IN (12)
IL (11)
IA (10)
MN (9)
MI (8)
Other WI (7)
WI Mun Wst (6)
WI Med Wst (5)
WI Chlor-Alk (4)
WI Ind Blr (3)
WI Util (2)

New Approaches to Hg TMDLs
• Abridged Approach:  Mercury Maps

– Geographic information system containing fish-tissue and 
other data on a watershed-by-watershed basis

– Screens watersheds on national scale by comparing fish 
Hg concentrations against new MeHg criterion

– Links air deposition and fish tissue mercury through 
simple model (linear relationship)

• Regional Approach: New England Pilot
– Will combine Mercury Maps and regional model
– Goal is to evaluate regional approach, e.g., identify waters 

where existing controls are likely to achieve the criterion
No Georeferenced Fish Data
Contains Other Sources

% Reduction to Meet Criterion
Currently Meets Criterion
10% Reduction Required
15% Reduction Required
20% Reduction Required
25% Reduction Required
50% Reduction Required
75% Reduction Required
> 75% Reduction Required

* States currently use water column concentration-based mercury water quality standards and would need to adopt fish tissue-based
target levels in order to use this approach for mercury TMDLs. Additional reductions would be required to meet EPA national and most
state fish advisory levels, which are often set below the methyl-mercury criterion. 
Note: Watersheds highlighted yellow have "significant" mercury sources other than deposition, defined as where the total estimated load
from Publicly Owned Treatment Works (POTWs) and pulp and paper mills is greater than 5% of estimated waterbody delivered mercury
at a typical air deposition load (10 g/km2/yr), and/or where mercury cell chlor-alkali facilities, mercury mines, or significant past producer
gold mines are present. See text of report for data sources for point source dischargers and mines.
Source:  National Listing of Fish and Wildlife Advisories (NLFWA) Mercury Fish Tissue Database (June, 2001).

Estimated Percent Reductions in Air Deposition Load
Necessary to Meet New Methylmercury Criterion*

In Watersheds with No Other Significant Mercury Sources
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Quicksilver-TMDL Workgroup

• State participants include WI (co-chair), ME, CT, 
CA, CO, FL, GA, IL, MN, OR

• Workgroup will focus on air deposition-dominated 
mercury TMDLs (mining issues later)

• Initial ideas include the following:
– Develop separate category on 303(d) lists for waters 

impaired by pollutants from air deposition
– Allow alternatives such as regional or screening TMDLs
– Develop interim goals and indicators of progress

MeHg Criterion and TMDLs
• How will the new 

criterion affect 
TMDLs?

• What is the status of the 
implementation 
guidance?

• What will the 
implementation 
guidance include?

Mean Mercury Concentration in 
Tissues of Selected Fish Species (all sample types)
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Bowfin  N*=1,385
Chain pickerel  N=471
White bass   N=398
Largemouth bass  N=11,820
Flathead catfish   N=356
Walleye   N=7,288
Spotted sea trout  N=188
Northern pike  N=5,306
Smallmouth bass  N=1,568
Yellow perch   N=2,392
Lake trout   N=909
Freshwater drum  N=357
Black crappie  N=1,474
Channel catfish  N=2,724
Brown trout   N=435
Bluegill sunfish   N=2,092
Brown bullhead   N=543
Common carp   N=1,972
Striped bass   N=280
White sucker  N=1,415
Coho salmon   N=70
Lake herring   N=178
Lake whitefish   N=226
Gizzard shad   N=188

New WQC

Source:  NLFWA February 2002, data from 1987-2001

State WQS Adoption Expectation
• EPA not pushing states 

to adopt new criterion 
until implementation 
guidance published
– technical issues
– resource issues

• Some States interested 
in adopting new 
criterion now

MeHg Implementation Guidance: 
Key Elements and Issues

• Water Quality Standards, e.g.,
– translating methyl Hg to total Hg
– site specific criteria flexibility
– expression of criterion (tissue or water) 
– variances and UAAs

• Defining impairment
– trophic level averaging
– size averaging
– appropriate analytical methods

• Approaches to TMDLs
• Permitting, especially for small sources

How Long to Finish?

Oct: Revise draft
Nov: Outreach discussions

Management review
Dec: Draft for release

60 to 90 day comment period60 to 90 day comment period
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Advisories and TMDLs

• What does the 
October 2000 
guidance really say?

• What is EPA’s vision 
on the relationship 
between water 
quality standards and 
advisories?

2000 Guidance
• Must list waters when risk-based fish advisories based 

on waterbody-specific data and same risk basis of WQS
– same type of data collection
– same threshold value

• Not required to list for fish advisories without 
waterbody-specific data
– thus statewide advisories do not trigger listings

• Shows cross-walk between listings and National 
Shellfish Sanitation Program (NSSP) Growing Area 
Classifications

Advisories Are Not Always 
Impairments

• Impairments
– Population are exposed at greater than acceptable risk
– Considers mixture and range of species and ages

• Advisories
– Individuals are exposed at greater than acceptable risk
– Some waterbody specific; some regional or statewide
– Some are size specific and some are species specific

Reach Address Database

NHD Impaired
Waters &

Total
Maximum

Daily
Loads

303(d)
Events

Water Quality
Assessments

305(b)
Events

TMDL
Events

Water 
Quality

Monitoring
(STORET)

STORET
Events

Water Quality
Standards

WQS
Events

WATERS
(Watershed Assessment, Tracking and

Environmental Results System)

EnviroMapper for Water
(Web Interface)

Reach Characteristics

Total Waters

In
te

rn
et

Non-Point
Source Grants

319
Events

Drinking Water Supplies

No-Discharge Zones Recreational Beaches

Nutrients

Current

Planned

New TMDL Rule

• What is it likely to 
include?

• When will it 
happen?

Rule?
Continuing 

Planning 
Process

TMDL Minimum Elements
Identify Watershed

Identify and locate pollutant sources
Estimate existing pollutant loading

Determine assimilative capacity

Point Source 
NPDES Permits

Control 
Nonpoint Sources

List Impaired Waters

Monitor/Assess WQS Attainment

Water Quality Standards

Integrated 
Watershed

Plan

Clean Water Act Framework
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TMDL Rule Objectives

• Achieve steady reasonable progress towards achieving 
water quality standards (WQS)

• Encourage planning and management on a watershed basis
• Support adaptive implementation, trading, and pre-TMDL 

voluntary efforts
• Enable States to do planning and implementation 
• Improve accountability for results
• Improve monitoring and listing
• Leverage funding from non-EPA programs

TMDL Rule Timing

• Proposed rule in 
November 2002

• Final rule in Spring 
2004 at the earliest

• Reality check --
This may change!!

Information Sources
• TMDL homepage -

http://www.epa.gov/owow/tmdl
– EPA guidance and documents
– Maps and information on impaired waters
– Links to other TMDL websites
– Regulations and supporting information

• Fish Advisory homepage -
http://www.epa.gov/waterscience/fish
– National guidance
– Listings of advisories



Methylmercury Contamination in Fish:
Human Exposures and Case Reports

Clarion and Radisson Hotels
Burlington, Vermont
October 19-20, 2002

Sponsorship
• U.S. Environmental Protection Agency
• American Fisheries Society
• American Academy of Pediatrics
• American College of Obstetricians and 

Gynecologists
• Association of Occupational and 

Environmental Clinics
• Centers for Disease Control and Prevention 

(National Center on Birth Defects and 
Developmental Disabilities)

Steering Committee
• Kathryn Mahaffey, Ph.D. – Chair
• Henry Anderson, MD
• Sophie Balk, MD
• David Bellinger, Ph.D.
• Jeff Bigler
• Tom Burke, Ph.D.
• Ronald Dobbin, CIH, MSC-OH
• Betsy Fritz
• Catherine Joseph
• Donald Mattison, MD
• Michael Shannon, MD, MPH 

Goals
• To inform participants on the distribution of 

blood methylmercury concentrations in the 
general population of the U.S.

• To evaluate cases of elevated methylmercury 
exposures

• To present expert advice on neuropsychological 
and/or neurological evaluation strategies to 
assess impact of elevated methylmercury 
exposures

• To develop a product providing information 
from this workshop

Selected Program Topics

• Developmental Health:  Risks and Benefits
• Methylmercury Toxicity and Exposure –

Toxicokinetics and Biomarkers
• Chelation:  Metal Complexing and Metal 

Mobilization
• Medical Associations – Overviews and 

Approach
• Methylmercury Exposure Assessments – New 

Jersey / St. Lawrence River

Selected Program Topics (cont)

• Methylmercury Clinical Assessments –
California / Boston / Wisconsin / New Jersey

• Biomonitoring and Population Data – German 
Methods and NHANES

• Neuropsychological and/or Neurological 
Evaluation Strategies

• Population Assessment Methods – questionnaires
• Risk Communication and Outreach – WI, ME



Goal #1 Key Points
To inform participants on the distribution of blood
methylmercury concentrations in the general US pop

– National data available are NHANES
– 1999-2000 NHANES only covers women (16-49) and 

children (1-5) for mercury (e.g., blood, hair, urine)
– Blood mercury data indicate 7.8% women above 5.8 

µg/L
– Fish consumption correlated well with blood mercury    

(<1 ml/wk = 2% and 1+ ml/wk = 15% above 5.8 µg/L)

Recommendations:
• Mercury should become core biomarker for all pops
• Correlate health status and NHANES biomarkers

Goal #2 Key Points
To evaluate cases of elevated methylmercury 
exposures

– Growing interest in biomonitoring for mercury
– Reports of fish consumption resulting in blood mercury   

> 50 µg/L
– New “at risk” pop recognized in high income consumers  

of fresh fish; subsistence individuals also reported

Recommendations:
• Clinical testing guidelines and treatment guidance needed 

(professional associations must endorse and promote)
• Targeted outreach needed for “at risk” pops

Goal #3 Key Points
To present expert advice on neuropsychological
and/or neurological evaluation strategies to assess
impact of elevated methylmercury exposures

– Adult low level mercury health effects are likely to 
impact the neurological system

– Pre-natal toxicity is predominately neurological
– No signature neurological effect pattern

Recommendations:
• Clinical neurological testing protocol must be developed 

for low level mercury exposures (professional associations 
must endorse and promote)

Next Steps
• Effective partnerships and consortium building (both 

governmental and non-governmental)
• More research and better understanding of 

cardiovascular effects in adult men (and women)
• Greater public and professional communication of 

mercury exposure hazards and prevention methods
• To integrate fish consumption advice = speak with a 

single voice (e.g., framework for national fish 
advisories)

• $$$

Any Questions?
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State and Tribal Mercury State and Tribal Mercury 
Advisories:Advisories:

Results from worksheetsResults from worksheets

Amy D. Kyle, MPH PhDAmy D. Kyle, MPH PhD

Purpose of worksheetPurpose of worksheet

Look at starting point for state and tribal Look at starting point for state and tribal 
advisories advisories 
Focus is on Focus is on lowest mercury concentrationlowest mercury concentration used used 
as basis for advisories in various categoriesas basis for advisories in various categories
Provides informative, if imperfect, point of Provides informative, if imperfect, point of 
comparison between states and tribescomparison between states and tribes
“Get some idea”“Get some idea”

What we didWhat we did

Simple worksheet distributed by AFS through Simple worksheet distributed by AFS through 
email in advance of meetingemail in advance of meeting
Worksheets also available at regional meetingsWorksheets also available at regional meetings

Some regional meetings discussed them and some Some regional meetings discussed them and some 
didn’tdidn’t

Results compiled from those returnedResults compiled from those returned
39 states and 4 tribes provided information39 states and 4 tribes provided information

How to compare?How to compare?

Purpose was to gain an idea of what mercury Purpose was to gain an idea of what mercury 
concentrations in fish were leading to advisoriesconcentrations in fish were leading to advisories
This is imperfect because states and tribes don’t This is imperfect because states and tribes don’t 
always use the same mercury concentration in always use the same mercury concentration in 
different advisoriesdifferent advisories
To try to gain comparability, asked for the To try to gain comparability, asked for the 
lowestlowest concentration of mercury for each of concentration of mercury for each of 
several types of advisoriesseveral types of advisories

Categories of advisoriesCategories of advisories

Used four basic categories of advisories:Used four basic categories of advisories:
General Population General Population –– apply to everybody not apply to everybody not 
otherwise mentionedotherwise mentioned

advisories for NO consumption of fishadvisories for NO consumption of fish
advisories for restricted consumption of fishadvisories for restricted consumption of fish

Sensitive Populations Sensitive Populations –– identified groupsidentified groups
advisories for NO consumption of fishadvisories for NO consumption of fish
advisories for restricted consumption of fishadvisories for restricted consumption of fish

Who responded?Who responded?

39 states and 4 tribes39 states and 4 tribes
States that responded have 81.3 of population of States that responded have 81.3 of population of 
women of childwomen of child--bearing agebearing age
34 states 34 states andand four tribesfour tribes reported issuing reported issuing 
advisories recommending no consumption or advisories recommending no consumption or 
restricted consumption for fish with mercuryrestricted consumption for fish with mercury

at least one other is currently developing an advisoryat least one other is currently developing an advisory
one tribe uses state or federal advisoriesone tribe uses state or federal advisories
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General Population General Population –– no no 
consumption of fishconsumption of fish

15 states15 states and and three tribesthree tribes report issuing at least report issuing at least 
one advisory of this type for mercuryone advisory of this type for mercury
Mercury concentrations for these advisories Mercury concentrations for these advisories 
range  from range  from 0.5 to 2.88 ppm0.5 to 2.88 ppm
The concentrations of mercury that trigger these The concentrations of mercury that trigger these 
advisories should be comparable advisories should be comparable 

Because there is no  advice regarding number of Because there is no  advice regarding number of 
allowable meals or meal size allowable meals or meal size 

General population: restricted General population: restricted 
consumptionconsumption

28 states28 states and and two tribestwo tribes report issuing at least report issuing at least 
one advisory of this typeone advisory of this type

Applies to everyone not covered by a more specific advisoryApplies to everyone not covered by a more specific advisory

Mercury concentrations from Mercury concentrations from 0.059 to 1 ppm 0.059 to 1 ppm 
Triggering concentrations of mercury will depend on Triggering concentrations of mercury will depend on 
advice offered  (size and number of meals)advice offered  (size and number of meals)

Allowable meals per year from 12 to 96Allowable meals per year from 12 to 96
Meal size from 3 to 16 ouncesMeal size from 3 to 16 ounces

Mercury allowed in advisories for Mercury allowed in advisories for 
the general populationthe general population

Compare allowable total mercury per yearCompare allowable total mercury per year
Range is from Range is from 0.48 to0.48 to 7.71 milligrams7.71 milligrams of of 
mercury per yearmercury per year

Calculated by:  number of meals x meal size = total Calculated by:  number of meals x meal size = total 
fish consumed per yearfish consumed per year-- converted to kilogramsconverted to kilograms
ppm equals milligrams per kilogramppm equals milligrams per kilogram
Multiply kilograms of fish consumed by allowable Multiply kilograms of fish consumed by allowable 
concentration = total milligramsconcentration = total milligrams

Sensitive Population: No Sensitive Population: No 
ConsumptionConsumption

23 states23 states report issuing at least one advisory of report issuing at least one advisory of 
this typethis type
Mercury concentrations from Mercury concentrations from 0.25 to 1.5 ppm0.25 to 1.5 ppm
The concentrations of mercury that trigger these The concentrations of mercury that trigger these 
advisories should be comparable advisories should be comparable 

Because there are is no advice regarding number of Because there are is no advice regarding number of 
allowable meals or meal size allowable meals or meal size 

Sensitive Populations: restricted Sensitive Populations: restricted 
consumptionconsumption

23 states23 states and and one tribeone tribe report issuing at least one report issuing at least one 
advisory of this typeadvisory of this type
Mercury concentrations from Mercury concentrations from 0.032 to 0.5 ppm0.032 to 0.5 ppm
Triggering concentrations of mercury will Triggering concentrations of mercury will 
depend on advice offered  depend on advice offered  

Significant differences in advice regarding number Significant differences in advice regarding number 
and size of allowable meals and size of allowable meals 
Allowable meals per year from 12 to 104Allowable meals per year from 12 to 104

Mercury allowed in advisories for Mercury allowed in advisories for 
sensitive populationssensitive populations

Compare allowable total mercury per yearCompare allowable total mercury per year
Range is from Range is from 1.37 to 47.41.37 to 47.4 milligramsmilligrams of of 
mercury per yearmercury per year

Calculated by:  number of meals x meal size = total Calculated by:  number of meals x meal size = total 
fish consumed per yearfish consumed per year-- converted to kilogramsconverted to kilograms
ppm equals milligrams per kilogramppm equals milligrams per kilogram
Multiply kilograms of fish consumed by allowable Multiply kilograms of fish consumed by allowable 
concentration = total milligramsconcentration = total milligrams
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Concentrations of Methyl Mercury that Trigger Fish Advisories 

Sensitive Pop Restricted FishGeneral Pop Restricted Fish

LimitationsLimitations

Asked only about “lowest” concentration: may Asked only about “lowest” concentration: may 
or may not be a good representation of overall or may not be a good representation of overall 
approachapproach
May be only a small percentage of advisoriesMay be only a small percentage of advisories
Advisories are often issued for more than one Advisories are often issued for more than one 
meal size; these results report for the largest onemeal size; these results report for the largest one
Can be multiple pollutants: mercury may be part Can be multiple pollutants: mercury may be part 
of an advisory but not the primary driverof an advisory but not the primary driver
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FDA Consumer Advisory for 
Methylmercury

Philip Spiller
Director, Office of Seafood

Center for Food Safety and Applied 
Nutrition

• One FDA seafood advisory:  MeHg
• Still a work in progress
• What our experience so far tells us about 

advisories generally
• Developing an advisory:  first ID the major 

decisions that will have to be made, and that 
will be reflected in the advisory

• Federal advisory:  national/uniform in scope

• FDA’s mission:  food in interstate 
commerce, not recreational/subsistence 

Three Major Decisions

• Who is the advisory for?  Everyone?   
“Target” population(s)?

• What outcome are we seeking in the target 
population?

• How to structure the advisory to achieve the 
desired outcome? 

Targeting the Advisory:  
Background

• MeHg is a neurotoxin with effects at high 
doses.

• Primary exposure in U.S. is through fish
• Public Health questions involve 

determining exposure over time necessary 
to cause an effect

Targeting the Advisory:  Adults?

• Threshold effects:  50 ppm
• Seychelles/Faroe Islands:  5-7 ppm
• United States:  0.2 ppm
• Few above the ADI
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Targeting the Advisory:  
developing fetus

• Seychelles finds no effects
• Faroe Islands finds effects
• ATSDR relies on Seychelles
• EPA relies on Faroe Islands
• FDA issues advisory to protect fetus, as a 

matter of public health prudence. 

Outcome

• OPTION:  keep exposure below highest no 
effect level from Seychelles and Faroe 
Islands

• That level of exposure is hard to reach, even 
without an advisory

• Over time, 98th percentile consumer must 
eat fish containing 5x the average amount of 
MeHg

Outcome

• OPTION:  keep exposure below “worst case 
ADI-type level

• FDA’s ADI:  adult/general pop.
• ATSDR’s MRL:  fetus, less conservative
• EPA’s RfD:  fetus, more conservative

U.S. Exposure vs. Risk Management Levels

Distribution of Mercury Blood Levels
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The upper 8th percentile would
comprise approx. 276,000 
pregnant women on an annual 
basis.

Structure

• To achieve objective
• To minimize impact on majority in target 

population whose consumption is not an 
issue

• To retain benefits
• To keep it as simple as possible in order to 

encourage people to follow it

Structure

• Avoid “highest” species, which are named
• OK to eat up to 12 oz. per week of a variety 

of fish
• Check local advisories for recreational
• Subsistence fishermen check with local 

authorities
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Conclusion

• MeHg is a neurotoxin that can be found in 
nearly all fish

• Public health issue is consumption over 
time

• Risk reduction can occur while still 
consuming fish

• Primary focus has been susceptible 
subpopulation

Conclusion

• Taking all that into account:
• Primary target:  pregnant women and 

women of childbearing age who may 
become pregnant

• Outcome:  keep exposure below all 
“tolerable daily intake” levels established 
for MeHg



Sport Fish & Commercial Seafood 
Wisconsin Integrated Public Health Message:

Maximize Health Benefit, Minimize Risk, 
Coordinate Health Message

Henry A. Anderson, MD.
Chief Medical Officer

WI Division of Public Health
Madison, WI

With  assistance from Candy Schrank, WDNR 
and the WDPH fish advisory  team, Wisconsin Maine Mercury consortium

12 State Mercury Survey (2001)

� Lead Consortium states

12 State Mercury Survey
Average Number of Meals during Previous Year

(All women N =3,015)
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Consumption by Hair Mercury Intervals

Interval*
Mean 10th 25th 50th 75th 90th 100th

Total
fish

10
meals/

year

19
meals/

year

33
meals/

year

43
meals/

year

52
meals/

year

73
meals/

year

Total
Sport
Fish

2
meals/

year

4
meals/

year

3
meals/

year

7
meals/

year

7
meals/

year

9
meals/

year

Hair
mercury
N= 410

0.05
ppm

0.12
ppm

0.2
 ppm

0.43
ppm

.78
ppm

1.89
ppm

*Intervals = 0-10%, 11-25%, 26-50%, 51-75%, 76-90%, 91-100%

Wisconsin 2000
1200 water segments tested

340 with Hg advisories

Mercury Advisory Groupings
Using EPA Reference Dose

Sensitive
Population

General
Population

No Limit 1 meal
per week

1 meal
per month

No
Limit

1 meal
per week

1 meal
per month

No Consumption

Mercury (ppm)

Mercury (ppm)

Advice

Advice

Above 0.5 ppm
Women and Children:

Do Not Eat

Above 1.0 ppm
No one should eat

(Above FDA commercial
tolerance)



2002 Wisconsin 
Mercury Fish Advisory
General Statewide Guidelines 

most inland waters

and

Site Specific Consumption Advice (92) 
where data indicates 

more stringent advice is necessary

A Woman and Child’s Guide to Eating 
Fish from Wisconsin (2002)

(includes sport and commercial fish)

Currently use FDA “never eat” list
Future years, review monitoring data, coordinate 
advice on commercial fish with other states 

Wisconsin 2002 Mercury Advisory 
includes Commercial Fish Advice

2002 Wisconsin 
Woman and Child’s 

Guide

Wisconsin Sport Fish Consumption 
Advisory Support Program

Joint Environment and Health Agency Program

Environment - Comprehensive sport fish monitoring
species, size, location

Health - Human biomonitoring, health outcomes, 
advisory evaluation*  **

*Funded by the Agency for Toxic Substances and Disease Registry Grant # H75/ATH598322
**Funded by the United States Environmental Protection Agency Cooperative Agreement  #  CR 826283-01-0

Year Sites Sampled Samples Collected
Prior to 1980    234    3,003
1980-1989    939 11,139
1990-1999    683 11,565
2000      96      806
Total 1,952 26,513

Wisconsin Sport Fish Monitoring Program



Mercury 12 State Survey
Advisory Awareness among Women 

All Women By State (N = 3,015)
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Recommendations

� Need increased commercial fish 
monitoring designed to assist in advisory 
placement

� Need increased human biomonitoring

� Need continued health effects research, 
especially potential cardiovascular effects

Come Fish In Wisconsin

*Catch and release

*
*

Sport Fish & Commercial Seafood 
Wisconsin Integrated Public Health Message:

Maximize Health Benefit, Minimize Risk, 
Coordinate Health Message

Any Questions?
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Context for CT’s Seafood 
Advisory

• Recreational Advisories since 1980s
• Major sampling for Hg in lakes: 1996-1997  
• Resulted in statewide freshwater advisory
• 4 waterbodies particularly high: avg. bass 

conc. ≥1 ppm
• Natural question: commercial fish

Hg Exposure Potential from Seafood

• Swordfish, shark ≥ 1 ppm
• Tuna steak ≈ 0.3 - 0.5 ppm
• Canned tuna (Yess, 1993):

– 0.1 ppm - chunk or chunk light
– 0.3 ppm - chunk white or solid white

• Infrequent consumption of swordfish/shark  
(e.g., once per month) equals meHg RfD

• Frequent consumption of canned tuna 
(e.g., 2 or more times / week) ≥ RfD

National Trends for Hair Hg 
Concentrations

•NHANES, 1999 - 702 women
– 50th % = 0.2 ppm
– 75th % = 0.5 ppm
– 90th % = 1.4 ppm

•Simulation of seafood consumption     
(Carrington and Bolger, 2002)

–consumption rates and Hg concs for 24
commerical species

–matched NHANES distribution for women

Percent Contribution of Seafood 
Species to Daily Hg Intake 

(calculated from Carrington & Bolger, 2002)
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New Jersey Hg Biomonitoring in 
Pregnant Women (Stern et al., 2001)

• 189 women sampled 
• average Hair Hg = 0.53 ppm

– 9.5% between 1 and 2 ppm
– 1.6% between 2 and 4 ppm
– sporadic cases over 4 ppm

• calculated that 10-15% ingest > RfD
• canned tuna most popular fish meal 

– 30 of 83 fish meals/year
• fish consumption patterns only weakly 

correlated with hair or blood Hg

CT Mercury Biomonitoring Data 
(EPA Mercury Advisory Awareness Study, 2000)

• 17 women, 18-45 yrs old sampled 
• mean hair Hg +/-sd = 1.0+/- 0.8 ppm
• percentiles:  50th - 0.86 ppm

95th - 2.36 ppm
max detect - 2.54 ppm

• fish intake data sketchy but comm. fish 
much more common than sportfish

• anecdotal reports of elevated blood Hg in 
non-occupational settings
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Non-Occupational Blood Mercury Reports in CT
(N=127 individual cases) 
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CTDPH Commerical Advisory 

• Swordfish and shark:
– Do not eat if in high risk group
– Everyone else - 1 to 2 meals per month

• Canned tuna lumped with other commercial 
fish - 1-2 meals per week

• Choose species low in Hg and PCBs -
e.g., haddock, cod, flounder, salmon 

Commercial Advisory for PCBs?

• LIS striped bass & bluefish - elevated PCBs
– 303 bass (1994): avg = 1.18 ppm
– 57 bluefish (1998): avg for  >25” = 1.26 ppm

• CTDPH has recreational but no commercial 
advisory for these species
– uncommon in marketplace in CT
– questions about sources if do occur in market

• Need data on bluefish and striped bass in 
marketplace




