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INTRODUCTION 
 

From September 22-24, 2014, representatives of states, U.S. territories, tribes, federal agencies, 
and other interested organizations and individuals attended the 2014 National Forum on 
Contaminants in Fish in Alexandria, Virginia. The U.S. Environmental Protection Agency (EPA) 
sponsored the Forum. 
 

 

 

 

The 2014 Forum was the twelfth National Fish Forum. The first Forum was convened in 1990, 
and regular Forums have been held every few years. The location of the Forum has rotated 
around the country and has included Alexandria, Virginia (1994, 1995, 1997, 1999); Chicago, 
Illinois (2001); Burlington, Vermont (2002); San Diego, California (2004); Baltimore, Maryland 
(2005); Portland, Maine (2007); Portland, Oregon (2009); and Alexandria, Virginia (2014). 

Early Forums were attended by representatives from states and tribes, but as public interest in 
fish consumption advisories increased, additional groups became involved. Attendees now 
include local and national environmental groups, fishing industry representatives, fish marketing 
firms, fish and shellfish aquaculture groups, members of the medical and allied health 
communities, the national press, and interested private citizens. In addition, representatives from 
several other agencies, including the U.S. Food and Drug Administration (FDA), the U.S. 
Geological Survey (USGS), as well as representatives from other countries, routinely participate 
in the Forum. 

The agenda for each Forum is developed by a steering committee, generally composed of 
representatives of state, tribal, and federal agencies. The agenda was developed to provide a 
variety of perspectives and approaches to assessing and communicating public health risks 
associated with consumption of contaminated fish. The Forums present the latest science and 
public health policies. 

Topics for the 2014 National Forum on Contaminants in Fish included: 
• 
• 
• 
• 
• 
• 

Fish Sampling and Analysis 
Federal, State, and Tribal Advisory Coordination 
Emerging Issue – Harmful Algal Blooms and Fish Consumption 
Risk Assessment, Epidemiology, and Toxicology 
Health Benefits and Risk Management 
Communications to the Public 
 

In addition to the technical presentation sessions, a poster session was held to further the 
exchange of ideas and share state and tribal outreach materials related to fish advisories. States 
and tribes were also invited to bring samples of their outreach/communication materials for 
display and distribution at the Forum.  
 
This document contains the proceedings of the Forum, including the agenda, abstracts of 
presentations, and slides used by the presenters.  
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For additional information, please contact:  
Jeff Bigler  
U.S. Environmental Protection Agency 
William Jefferson Clinton Building  
1200 Pennsylvania Avenue, NW 
Mail Code: 4305T 
Washington, DC 20460 
Email: bigler.jeff@epa.gov 
Phone: 202-566-0389  
  

 
2014 National Forum on Contaminants in Fish — Proceedings / Page viii 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[THIS PAGE WAS INTENTIONALLY LEFT BLANK] 
 

 
 
 
 
 
 
 
 
 

 
 

 

 
2014 National Forum on Contaminants in Fish — Proceedings / Page ix 



 

 
 
 
 
 

 
 
 

SECTION I AGENDA 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 1 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[THIS PAGE WAS INTENTIONALLY LEFT BLANK] 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 2 
 
 



 

SECTION I AGENDA 

 

EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 1 

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 3 
 
 



 

 

EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 2 

  

2014 National Forum on Contaminants in Fish — Proceedings / Page 4 
 
 

 



 

 

 

EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 3 

 
 

2014 National Forum on Contaminants in Fish — Proceedings / Page 5 
 
 



 

 

 

EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 4

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 6 
 
 



EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 5 

 

 
 

  

2014 National Forum on Contaminants in Fish — Proceedings / Page 7 
 
 



 

 

EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 6 

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 8 
 
 



 

 

EPA 2014 NATIONAL FORUM ON CONTAMINANTS IN FISH – AGENDA – PAGE 7 

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 9 
 
 



 

 
 
 
 
 
 
 
 

 
 
 
 

SECTION II BIOSKETCHES, ABSTRACTS, PRESENTATIONS,  
AND QUESTIONS AND ANSWERS 

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 10 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[THIS PAGE WAS INTENTIONALLY LEFT BLANK] 
 
 
 
 
 
 

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 11 
 
 



 

SECTION II BIOSKETCHS, ABSTRACTS, PRESENTATIONS,  
AND QUESTIONS AND ANSWERS 

  

  

II-A Welcome 
II-B Session 1: Fish Sampling and Analysis 
II-C Session 2: Federal, State, and Tribal Advisory Coordination 
II-D Session 3: Emerging Issue – Harmful Algal Blooms and Fish Consumption 
II-E Session 4: Risk Assessment, Epidemiology, and Toxicology 
II-F Session 5: Health Benefits and Risk Management 
II-G Session 6: Communications to the Public 

2014 National Forum on Contaminants in Fish — Proceedings / Page 12 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[THIS PAGE WAS INTENTIONALLY LEFT BLANK] 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 13 
 
 



 

SECTION II-A WELCOME 
 
 
Welcoming Remarks 
Elizabeth Southerland, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Elizabeth Southerland has a Ph.D. in Environmental Sciences and Engineering from Virginia 
Tech University. She is currently the Director of the Office of Science and Technology in the U.S. 
Environmental Protection Agency (EPA) Office of Water. She is responsible for promulgating best 
available treatment technology permit limits for industries, developing aquatic life and human health 
water quality criteria under the Clean Water Act, deriving maximum contaminant level goals and 
health advisories under the Safe Drinking Water Act, approving or disapproving state water quality 
standards, and overseeing EPA’s national fish advisory and beach contamination programs. Dr. 
Southerland has also worked in EPA’s Superfund Program, the State of Virginia’s Water Quality 
Program, and private consulting. 
 
Welcome Address 
Good morning, everyone. I am so happy to be here representing the U.S. Environmental Protection 
Agency (EPA) and to welcome you to the 12th National Forum on Contaminants in Fish. EPA’s Fish 
Forum brings together representatives and experts from the states, tribes, federal agencies, industry, 
environmental advocacy groups, community representatives, healthcare organizations, and 
academia. The goal of the Fish Forum is to present and discuss the latest science and public health 
policies pertaining to the health risks and benefits of fish consumption. The plenary sessions will 
include a variety of perspectives and approaches to assessing and communicating public health risks 
and benefits related to fish consumption. In addition to the sessions, we also have the posters and 
outreach materials located at the back of the room. This information is available for attendees 
throughout the Fish Forum. 
 
The first Fish Forum was held in 1990 in Pittsburgh, Pennsylvania, which was co-sponsored with the 
American Fisheries Society. I was actually there as well as other “old-timers” who attended back in 
1990, including Rick Greene from Delaware, our first moderator this morning; Brian Toal from 
Connecticut; Tom Hornshaw from Illinois; Henry Anderson from Wisconsin; and Jeff Bigler from 
EPA’s Office of Water who has planned and chaired the Fish Forum since 1994. Did I miss anyone? 
Subsequent Fish Forums have been held every few years since then.  
 
We have many great presentations ahead, but first I want to thank the 2014 Fish Forum Steering 
Committee. The committee included Robert Brodberg from the California Environmental Protection 
Agency, Office of Environmental Health Assessment; Razelle Hoffman-Contois from the Vermont 
Department of Health; Dave McBride from the Washington State Department of Health; Pat 
McCann from the Minnesota Department of Health; Sharee Rusnak from the Connecticut 
Department of Public Health; Jackie Fisher from EPA’s Great Lakes National Program Office; and 
Jeff Bigler from EPA.  
 
First, I’ll provide an overview of EPA’s fish advisory and fish contamination activities—past, 
present, and future. Some of our other Agency activities include reduction of bioaccumulative 
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contaminants in fish and documentation of the nature and extent of fish contaminants. As you know, 
the Fish Advisory Program has been active at EPA for several decades now. In 1990, at the first Fish 
Forum, we developed a plan to help EPA identify technical assistance to aid states and tribes in 
developing and maintaining fish advisory programs. In 1993, EPA developed the first National 
Listing of Fish Advisories, a compilation of information on locally issued fish advisories and safe 
eating guidelines. In 1994, we issued the first in a series of comprehensive national technical 
guidance documents on developing and managing local fish advisories. We also updated the 
guidance in 1997 and again in 2000.  
 
In 2001, EPA and the U.S. Food and Drug Administration (FDA) simultaneously issued fish 
consumption advice. FDA issued advice that addressed commercial fish and EPA issued advice that 
addressed locally caught fish. In 2004, EPA and FDA collaborated to jointly issue the public health 
advisory about mercury in fish and shellfish.  
 
Our studies of fish contaminants have been underway almost as long. In 1998, EPA launched the 
National Study of Chemical Residues in Lake Fish Tissue. In 2006, EPA began the National Pilot 
Study of Pharmaceuticals and Personal Care Products in Fish Tissue. In 2008, EPA initiated the 
2008-09 National Rivers and Streams Assessment Fish Tissue Study. In 2010, EPA conducted the 
Great Lakes Human Health Fish Tissue Study under EPA’s National Coastal Condition Assessment 
Fish Tissue Study. In 2013, EPA began the 2013-14 National Rivers and Streams Assessment Fish 
Fillet Study.  
 
Some of EPA’s recent activities in the Fish Advisory Program include the draft joint EPA/FDA 
National Mercury Advisory, which everyone knows has been out for public comment since June 
2014. It is not on the agenda this year because we are in the middle of the comment period. I would 
strongly encourage everyone to comment at regulations.gov. The date for closure of public comment 
will be published in a future notice in the Federal Register.  
 
EPA’s other activities related to the Fish Advisory Program include the National Listing of Fish 
Advisories, which we have done annually from 1994 to 2014. The listing was originally developed 
to assist with providing information to the public. As you know, the National Health and Nutrition 
Examination Survey (NHANES) analyzes fish consumption and blood or serum contaminant data to 
assess national trends. Last year, EPA released the NHANES report on blood-mercury and fish 
consumption for women of childbearing age using data from 1999 to 2010. While nationally the 
blood-mercury levels appeared to decrease significantly and then taper off, overall fish consumption 
did not appear to change (about two ounces per week). We are currently updating the analysis now 
to incorporate 2011 and 2012 mercury data. We will be tackling other chemicals next year.  
 
In April 2014, we published a report on fish consumption rates in the United States. The report 
provided an update to our 2000 fish consumption rates analysis. We are also conducting multiple 
national and regional studies of fresh water fish contamination related to human health. We added 
human health fish tissue studies to the National Aquatic Resource Surveys. We have also conducted 
studies of contaminants of emerging concern (CECs), which developed data on CECs in fish related 
to human health. In 2009, we published CEC results on pharmaceuticals and personal care products. 
In 2013, we published CEC results on polybrominated diphenyl ether. In 2014, we published CEC 
results on perfluorinated compounds. 
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As we look ahead to the future, we are scheduled to begin implementing the new joint EPA/FDA 
National Mercury Advisory in 2015. We will be redesigning the National Listing of Fish Advisories 
beginning this year. After we redesign the National Listing of Fish Advisories, EPA will no longer 
need to provide the national summary of advisory information online because states and tribes will 
be maintaining their own advisory websites. This is a big accomplishment for all. Thanks to all the 
states and tribes that are issuing advisories. EPA believes that pointing people to the state and tribal 
websites will give the public more accurate and timely information. This will allow EPA to focus on 
collecting and compiling all the fish tissue data used for making advisory determinations by states 
and tribes and making that information available to the public all in one place. 
 
EPA will also be focused on analyzing and publishing trends for PFCs, using methods similar to the 
blood-mercury approach from NHANES. EPA will also draft new national guidance for conducting 
fish consumption surveys and guidance for assessing the effectiveness of local fish advisories. EPA 
will release these draft guidance documents for review by all state and tribal advisory programs in 
2015. 
 
Elsewhere in the Agency, EPA conducts complementary activities that address fish contaminants, 
which can be sorted into two general categories: 1) reducing bioaccumulative contaminants in fish 
and 2) documenting the nature and extent of fish contamination. Some of EPA’s activities to reduce 
bioaccumulative contaminants include reducing discharges to water; reducing emissions to air; 
reducing contaminant concentrations in soil and sediment; implementing the Great Lakes Binational 
Toxics Strategy; and addressing persistent, bioaccumulative, and toxic chemicals. Other activities 
include revisions to human health criteria; monitoring fish in the Great Lakes; and fish monitoring 
efforts for rivers, lakes, wetlands, and coasts. EPA also routinely evaluates bioaccumulation in fish 
during review of pesticide registrations. 
 
As you can see, we have been quite busy across the Agency to make fish safer for consumption. 
EPA intends to continue doing what we can toward this goal. Thank you for coming, and we are 
looking forward to your participation in the Fish Forum.  
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Questions and Answers 
 
Q. Under the Legacy Act, EPA’s Great Lakes National Program Office does remediation work in 

the Great Lakes states. Millions of dollars are spent annually, with most efforts focused on 
sediment remediation. Could some of the funding be used for purposes beyond sediment 
remediation? (Fisher) 

 
A. She is aware of one pilot example within the Superfund program that is focused more on making 

sure that discharges do not reach sediments. 
 
Q. As a physician, he sees patients who consume large quantities of fish. These patients are high-

end vulnerable consumers (greater than 90%) who have elevated mercury levels. They are 
interested in these high-end vulnerable consumers who are not captured by the numbers in 
recent research. (Gochfeld) 

 
A. The research for the 2014 NHANES report used a random statistical analysis and the numbers 

are for the average consumer. The study design for the national surveys currently does not 
include looking at subsistence fish consumption. In 2015, EPA expects to issue new draft 
guidance that will hopefully show state and local agencies how to conduct local or regional 
research studies on high-end consumers. 

 
Q. How is EPA going to deal with tribal fish consumption? How should we address suppression of 

tribal fish consumption?(Burger) 
 
A. The Spokane Tribe did a survey of high fish consumption rates, and found over 800 grams per 

day (compared to 20 grams/day for the average consumer). This is just a current snapshot of 
fishing in tribal waters. It is also important to consider heritage issues for tribes. The new draft 
guidance will address both heritage issues and suppression of fish consumption issues. In 
addition, some tribes are pushing for water quality standards. 

 
Q. What funding will be coming for biomonitoring surveys of fish? (Anderson) 
 
A. EPA is not currently planning new initiatives for biomonitoring of fish. The mobilization cost for 

collection of fish is the major part of the total costs for such surveys. EPA’s Office of Science 
and Technology (OST) is piggybacking monitoring efforts onto other studies to reduce 
mobilization costs. Through this approach, OST can use smaller levels of funding to get 
additional analyzes done through national surveys and Great Lakes surveys. 

 
Comment: Most of EPA’s current funding is going to clean up contaminated sediments and only a 

relatively small amount to biomonitoring or sampling surveys. (Anderson) 
 
Q. Are there any recent efforts to coordinate internationally on fish advisories? (Anderson) 
 
A. She is not aware of any EPA effort underway to coordinate internationally. We know that 

polychlorinated biphenyls (PCBs) and mercury are global concerns. 
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Comment: He is not aware of any recent EPA effort to coordinate internationally either. We have to 
go back and look at the international perspective. (Bigler) 

 
Q. Where can you find information on Superfund remediation efforts? How do you assess cleanup 

of contaminated sediments? (Marcella Thompson) 
 
A. Look at EPA’s website for information on each Superfund site. The cleanup approach is usually 

dredging sediments and covering with a cap of clean sediment. However, the water column may 
still have a higher PCB number than the water quality standard. It may not be technically feasible 
to meet water quality criteria because of PCB diffusion through sediment into the water. 
Generally, EPA says the cleanup benefit is that the number of fish meals can be increased versus 
the previous ban on fish consumption. If you can get one fish meal per month to show that fish 
consumption is again possible, you have a benefit from the cleanup. 
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SECTION II-B SESSION 1: FISH SAMPLING AND ANALYSIS 

 

Introduction 
 
Moderator: 
Rick Greene, Delaware Department of Natural Resources and Environmental Control 
 
Biosketch 
Dr. Rick Greene works for the Delaware Department of Natural Resources and Environmental 
Control. He has managed Delaware’s fish contaminant monitoring and advisory program since its 
inception in 1993 and has been involved in all advisories issued by Delaware. He holds a Ph.D. in 
Environmental Engineering from the University of Delaware where his research focused on 
congener-specific partitioning and trophic transfer of PCBs. Dr. Greene’s recent work includes the 
first full-scale remediation project in North America to use direct placement of activated carbon in 
sediments to sequester PCBs and reduce bioaccumulation. 
 
Presentations 
Mercury and Legacy Organic Compounds in Fish from U.S. Rivers – A National Perspective 
John Wathen, U.S. Environmental Protection Agency 
 
Perfluorinated Compounds in Fish from U.S. Urban Rivers and the Great Lakes 
Leanne Stahl, U.S. Environmental Protection Agency 
 
Identifying Emerging Contaminants for Monitoring in State Fish Programs 
Beth Murphy, U.S. Environmental Protection Agency 
 
Safety Testing of Gulf of Mexico Reef Fish after the BP Oil Spill 
Tim Fitzgerald, Environmental Defense Fund 
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Mercury and Legacy Organic Compounds in Fish from U.S. Rivers – A National 
Perspective 
John Wathen, U.S. Environmental Protection Agency 

Biosketch 
John Wathen is the assistant chief of the Fish, Shellfish, Beaches and Outreach Branch in the 
Standards and Health Protection Division of the Office of Science and Technology in the U.S. 
Environmental Protection Agency (EPA) Office of Water. Mr. Wathen received his B.A. in Geology 
from Northeastern University and an M.S. in Earth Sciences from the University of New Hampshire. 
He worked as a consulting hydrogeologist for 15 years conducting landfill siting and closure 
investigations, industrial site remediation, and water source protection studies, primarily in northern 
New England. In 2000, he entered the public sector as Director of the Southern Maine Regional 
Office of the Maine Department of Environmental Protection, which was the position he held until 
joining EPA in 2005. He provides management and technical support to the BEACH Act monitoring 
and advisory program, with current emphasis on predictive modeling for beach advisories and 
recreational pathogen criteria development. He also supports fish consumption advisories and fish 
tissue research on persistent contaminants and contaminants of emerging concern and their potential 
ecological and human health implications. Mr. Wathen is a Maine Certified Geologist, a Registered 
Geologist in Kentucky, and a Certified Ground Water Professional. 
 
Abstract 
Mercury and persistent halogenated organic compounds occur in fish tissue in U.S. lakes, rivers, and 
streams. Mercury, polychlorinated biphenyls (PCBs), and DDT occurring in fish tissue are the 
leading cause of fish consumption advisories. EPA's Office of Water and Office of Research and 
Development collaborated to conduct a statistically based survey of persistent and bioaccumulative 
contaminants in fish from U.S. rivers. This national fish survey was conducted June through October 
in 2008 and 2009 within EPA's National Rivers and Streams Assessment (NRSA), a probability-
based survey designed to assess the condition of the nation's streams and rivers. NRSA field teams 
applied consistent methods nationwide to collect single 5-fish composite samples consisting of 
adults of comparable length of the same fish species at 541 randomly selected river locations (≥ 5th 
order) in the lower 48 states. Largemouth and smallmouth bass were the primary species collected 
for the study, accounting for 34% and 24% of all fish composites, respectively. Homogenate samples 
were analyzed for mercury by AA and a suite of approximately 50 organo-halogen compounds 
including PCBs (21 congeners), polybrominated diphenyl ethers (PBDEs) (8 congeners), chlordane, 
and DDT compounds and degradation products, and other pesticides (aldrin, dieldrin, mirex, and 
endosulfan) by GC-ECD. Samples were collected from both non-urban (379 sites) and urban 
locations (162 sites). All samples contained mercury above the quantitation level, and study data 
indicate that PCBs, PBDEs, chlordane, and DDT compounds occur at quantifiable levels in almost 
every fish sample collected for the study. Both human health and aquatic life thresholds are applied 
to fish tissue concentrations of mercury and these four organo-halogen contaminant groups from 
both urban and non-urban sites and within three eco-regions. In addition, we are examining the 
percentages of co-occurrence of four organic compound groups at concentrations above the 
respective contaminant group medians.  
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SESSION 1: FISH SAMPLING AND ANALYSIS  
Mercury and Legacy Organic Compounds in Fish from U.S. Rivers – A National Perspective 

 – John Wathen 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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Perfluorinated Compounds in Fish from U.S. Urban Rivers and the Great 
Lakes 
Leanne Stahl, U.S. Environmental Protection Agency 

Biosketch 
Leanne Stahl is an environmental scientist in the Office of Science and Technology (OST) within the 
U.S. Environmental Protection Agency (EPA) Office of Water. Since 1999, she has served as the 
Project Manager for a series of fish contamination studies conducted by OST, including the National 
Lake Fish Tissue Study, the National Pilot Study of Pharmaceuticals and Personal Care Products in 
Fish Tissue, the National Rivers and Streams Assessment Fish Tissue Study, and the Great Lakes 
Human Health Fish Tissue Study, and co-authored five technical journal articles reporting results 
from these studies. Leanne moved to EPA from the National Oceanic and Atmospheric 
Administration in 1990 and she worked in coastal and sediment contamination programs during her 
early years at EPA. Prior to joining federal service, she served as the fisheries specialist for a marine 
research team at the University of Washington in Seattle. 
 
Abstract 
Perfluorinated compounds (PFCs) have recently received scientific and regulatory attention due to 
their broad environmental distribution, persistence, bioaccumulative potential, and toxicity. Studies 
suggest that fish consumption may be a source of human exposure to perfluorooctane sulfonate 
(PFOS) or long-chain perfluorocarboxylic acids. Most fish tissue literature related to PFC 
contamination focuses on marine fish and waters outside of the United States. To broaden 
assessments in U.S. fish, EPA conducted a national-scale study of urban rivers under the 2008-09 
National Rivers and Streams Assessment (NRSA) and a regional-scale study of the Great Lakes 
under the 2010 National Coastal Condition Assessment (NCCA) to characterize PFC contamination 
in freshwater fish. EPA applied an unequal probability design in the NRSA Urban River Study and 
the NCCA Great Lakes Human Health Fish Tissue Study to randomly select 164 urban river sites 
and 157 nearshore Great Lakes sites for fish sample collection. Fillet tissue was analyzed for 13 
PFCs using high-performance liquid chromatography tandem mass spectrometry. PFCs were 
detected in 80% of the urban river samples and 100% of the Great Lakes samples. Results showed 
that PFOS dominated in frequency of occurrence, followed by three longer-chain 
perfluorocarboxylic acids (perfluorodecanoic acid, perfluoroundecanoic acid, and 
perfluorododecanoic acid). Maximum PFOS concentrations (wet weight) were 127 and 80 ng/g in 
urban river and Great Lakes samples, respectively. The study results can be extrapolated to the 
sampled population of 17,059 kilometers (km) in urban rivers and to a nearshore area of 11,091 km2 

in the Great Lakes. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 32 
 
 



 

SESSION 1: FISH SAMPLING AND ANALYSIS  
Perfluorinated Compounds in Fish from U.S. Urban Rivers and the Great Lakes – Leanne Stahl 

  

  

  
 

  

2014 National Forum on Contaminants in Fish — Proceedings / Page 33 
 
 



 

SESSION 1: FISH SAMPLING AND ANALYSIS  
Perfluorinated Compounds in Fish from U.S. Urban Rivers and the Great Lakes – Leanne Stahl 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 34 
 
 



 

SESSION 1: FISH SAMPLING AND ANALYSIS  
Perfluorinated Compounds in Fish from U.S. Urban Rivers and the Great Lakes – Leanne Stahl 

  

  

 
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 35 
 
 

 



 

SESSION 1: FISH SAMPLING AND ANALYSIS  
Perfluorinated Compounds in Fish from U.S. Urban Rivers and the Great Lakes – Leanne Stahl 

  

 
 
  

 

2014 National Forum on Contaminants in Fish — Proceedings / Page 36 
 
 



 

Questions and Answers 
 
Q. Do you have any data on the co-occurrence of PFCs in fish samples? (Stern) 
 
A. They have not looked at any data regarding the co-occurrence of PFCs. However, their data 

showed more than one PFC occurred in some fish tissue samples. 
 
Q. How did you collect the fish samples, specifically what process was used for sampling and what 

people were used for collecting samples? Did you involve people who actually fish in the 
sampling process, such as recreational fishers? For example, recreational fishers can be used as 
citizen scientists. (Bawden) 

 
A. The sampling was conducted primarily by state crews, who were coordinated by EPA’s Office of 

Wetlands, Oceans and Watersheds (OWOW). Some private crews were also used in the sampling 
process as well as tribal crews and U.S. Geological Survey staff. OWOW prepared a manual 
about the standard protocols for sampling and posted it online. All crews had rigorous training on 
the standard sampling protocols. 

 
Comment: At EPA’s Research Triangle Park office in North Carolina, there are two EPA experts 

who have conducted local studies on PFCs in fish in North Carolina and Alabama. Andrew 
Lindstrom and Mike Strynar are experts on water and fish monitoring for PFCs. (Stahl) 
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Identifying Emerging Contaminants for Monitoring in State Fish Programs 
Beth Murphy, U.S. Environmental Protection Agency 

Biosketch 
Elizabeth Murphy is the program manager for the Great Lakes Fish Monitoring and Surveillance 
Program (GLFMSP) in the U.S. Environmental Protection Agency (EPA) Great Lakes National 
Program Office (GLNPO). As program manager for a 30-plus year program, Ms. Murphy is 
responsible for monitoring and surveillance of historical and emerging contaminants in Great Lakes 
fish over time and determining the presence of new chemicals in fish tissue. She works very closely 
with the Great Lakes Consortium for Fish Consumption Advisories, Lakewide Action and 
Management Plans, Partner Agencies and Programs, and the Environment Canada National Fish 
Contaminant Monitoring and Surveillance Program to ensure that high quality data is used in 
decision making and reporting. Additionally, Ms. Murphy has been involved with a variety of 
education and outreach projects in GLNPO, including the creation of posters and other outreach 
materials. She made her video debut in a Chicago Emmy nominated Chicago Public Television 
series, City Science. Ms. Murphy received her B.S. in Environmental Science from North Carolina 
State University and her M.P.H. in Environmental Public Health from the University of Illinois at 
Chicago. In a past life, Beth enjoyed traveling the world and photographing it, both above and below 
the water. Now, she enjoys teaching her children about the Great Lakes and raising them to be good 
environmental stewards. 
 
Abstract  
Emerging contaminant surveillance was added in 2010 as a core function of GLFMSP, an EPA 
program operated by a cooperative agreement between GLNPO and the Clarkson University 
Research consortium. The goal of the surveillance is to qualify and quantify, when possible, new 
chemicals that are present in whole body top predators in Lakes Superior, Michigan, Huron, Erie, 
and Ontario. Results of this surveillance are becoming available and are summarized by the 
presentation, including methodology and the research paradigm used to identify chemicals and to 
share the information with state and tribal advisory programs for prioritization in monitoring. 
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Questions and Answers 
 
Q. Why did you decide to use whole body versus fish fillet samples? Why did you not consider using 

both of them? (Pinkney) 
 
A. This program started as an ecological program so they used whole body samples. Later the 

greater need turned out to be emerging contaminants so they kept using whole body samples. 
 
Q. Did you consider any ongoing data streams from EPA or private sources to identify chemical 

targets? Are there any current data streams that would identify emerging contaminants? (Kyle) 
 
A. They have been working with EPA’s Office of Science and Technology, which is a good 

resource. EPA’s Great Lakes National Program Office is using a “rifle and shotgun” approach. 
For the “rifle” approach, they use a targeted search for chemicals or compounds in high 
production within the Great Lakes region. This approach is based on the Great Lakes Water 
Quality Agreement. For the “shotgun” approach, they are looking at chemical peaks in samples 
and trying to identify chemicals or compounds of concern for which they should be following up 
on with additional monitoring. 
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Safety Testing of Gulf of Mexico Reef Fish after the BP Oil Spill  
Tim Fitzgerald, Environmental Defense Fund 

Biosketch 
Tim Fitzgerald directs the Environmental Defense Fund sustainable seafood program, and 
specializes in the intersection of environmental sustainability and public health. Mr. Fitzgerald 
serves on the board of Ecofish LLC, Seafood Safe LLC, and Gulf Wild, and is an advisor to Fair 
Trade USA, SeaWeb's Kid Safe Seafood, and the Atlantic States Marine Fisheries Commission. Mr. 
Fitzgerald also develops sustainable sourcing policies for retailers, foodservice companies, 
restaurants, and other major seafood buyers. Mr. Fitzgerald earned his M.Sc. (2002) in Zoology from 
the University of Hawai’i, and his B.S. (1998) in Biology from Duke University. His graduate 
research focused on the behavioral ecology and sensory physiology of tropical sharks, making 
appearances on Discovery Channel's Shark Week and National Geographic Explorer. He is a 
frequent speaker on conservation and human health issues concerning the U.S. seafood market, and 
has been featured in the Wall Street Journal, New York Times, and NPR’s Fresh Air, in addition to 
being invited to provide testimony in front of the President’s Commission on the BP Deepwater 
Horizon Oil Spill. 
 
Abstract 
The BP Deepwater Horizon oil spill posed a significant threat to the U.S. seafood industry. 
Invertebrates (shrimp, oyster, crab) and other nearshore species comprised the majority of post-spill 
testing by federal and state agencies. Deeper water finfish were sampled less frequently, despite 
population ranges that overlapped with affected waters. We conducted a voluntary testing program 
with Gulf of Mexico commercial fishermen to ensure the safety of their catch. Seven species of reef 
fish were tested for polycyclic aromatic hydrocarbons (PAHs), a suite of metals, and a constituent of 
Corexit dispersants. Two percent of samples had detectable levels of benzo(a)-pyrene-equivalents (a 
combined measure of carcinogenic potency across seven different PAHs), which were still below 
federal safety thresholds. PAH ratios for these samples suggest pyrogenic contamination − indicating 
potential sources other than Deepwater Horizon. Metals were largely absent (cadmium, lead) or 
consistent with levels previously reported (mercury, arsenic). One notable exception was tilefish, 
which showed mercury concentrations lower than expected. We did not detect dispersant in any of 
our samples, indicating that it was not present in these species during the study period. Our findings 
suggest minimal risk to public health from these seafoods as a result of the disaster; however, the 
most contaminated areas were not sampled through this program. 
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Questions and Answers 
 
Note: There were no questions because the moderator moved directly into the general Q&A session 

at the end of this panel. 
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General Question and Answer Session 
 
Q. At the Colorado Department of Health and Environment, they are getting resistance from their 

Department of Natural Resources, Fish and Wildlife biologists who are concerned about starting 
fish sampling for new contaminants. The Fish and Wildlife biologists are concerned about 
protecting fisheries (e.g., not depleting fish) and protecting tourism. How can fish be collected 
and monitored, given these issues? (Richardson) 

 
A. EPA’s Great Lakes National Program Office is a federal program collaborating with other 

federal programs. However, they collaborate with state departments of natural resources (DNRs) 
routinely for collecting and monitoring fish for mercury, etc. State DNRs are usually the best fish 
collectors, but they may want to collect fish for different purposes. In reality, the real hurdle for 
her program is finding laboratories that can conduct analyses for emerging contaminants. 
(Murphy) 

 
Q. Because the Colorado Department of Natural Resources will not collect fish, do you have any 

other suggestions? (Richardson) 
 
A. A contractor is probably the best solution. Under her program in the Great Lakes region, they 

have not had success with using citizen scientists to collect fish. (Murphy) 
 
Comment: If you find a location within Colorado where emerging contaminants occur, then your 

DNR’s biologists might provide assistance. That approach might allow you to show a “success 
story” to mitigate concerns about other issues. (Greene) 

 
Q. Are people continuing to look at the food chain effects when monitoring for oil-related 

contaminants in Gulf of Mexico fish? You could look at the food chain for oil-related 
contaminants from crayfish all the way up to the fish eaten by consumers. (Burger) 

 
A. There is a lot of research analyzing inshore fish that are lower in the food chain and caught from 

inshore areas in the Gulf of Mexico. He suggested looking for published studies on this research. 
(Fitzgerald) 

 
Q. The data about arsenic levels in the Environmental Defense Fund (EDF) study are two times 

lower than data published in government studies. Why are there differences in these levels? 
(Ralston) 

 
A. There was no relevant data in the federal databases for the three marine species researched in the 

EDF study (i.e., red snapper, grouper, tilefish). EDF tried to compare their results to tissue levels 
for marine species through fish tissue searches in EPA’s National Listing of Fish Advisories, but 
that database did not have much information on these three marine species. EDF would have 
liked to make comparisons to existing data, but there was nothing great to compare to. 
(Fitzgerald) 

 
Q. At the National Seafood Inspection Laboratory, they have found that you must present data 

along with the size of fish and also age. He questioned whether using the mean was helpful if you 
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do not keep track of the size of fish. He urged everyone to keep this in mind when doing sampling 
and to collect fish of a range of sizes. Also he recommended that it is best to look at individual 
fish versus composite samples when analyzing fish sampling results. (Lowery) 

 
A. After the moderator asked Beth Murphy whether she found their data changed with the size of 

fish, she replied that in their study it was the age of fish—not size—that was important. 
(Murphy) 

 
A. After the moderator asked Leanne Stahl whether EPA could plot data based on the length of fish, 

she replied that EPA has that data. (Stahl) 
 
A. The full data set of the EDF study is online. (Fitzgerald) 
 
Q. You need to be mindful of your approach, and the approach for linking results to the consumer’s 

health is difficult. Some data can get complex and the results may get misleading, especially 
when presented in laymen’s terms. Focusing on popular fish and the size of fish may help 
communicate with the public. (Bhavsar) 

 
A. There were no responses or comments from any of the panelists. 
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SECTION II-C SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY 
COORDINATION 

 
Introduction 
 
Moderator: 
Rick Greene, Delaware Department of Natural Resources and Environmental Control 

Biosketch 
Dr. Rick Greene works for the Delaware Department of Natural Resources and Environmental 
Control. He has managed Delaware’s fish contaminant monitoring and advisory program since its 
inception in 1993 and has been involved in all advisories issued by Delaware. He holds a Ph.D. in 
Environmental Engineering from the University of Delaware where his research focused on 
congener-specific partitioning and trophic transfer of PCBs. Dr. Greene’s recent work includes the 
first full-scale remediation project in North America to use direct placement of activated carbon in 
sediments to sequester PCBs and reduce bioaccumulation. 
 
Presentations 
State-Tribal Partnership for Developing Advisories for Cook Inlet 
Bob Gerlach, Alaska; Michael Opheim and Tracie Merrill, Seldovia Village Tribe 
 
State-Tribal Partnership for Developing Advisories for the Upper Columbia River/Lake Roosevelt 
Liz Carr, Washington; Cindy Marchand, Confederated Tribes of the Colville Reservation 
 
State-Tribal Partnership for Updating the Advisory for Clear Lake 
Margy Gassel, California; Sarah Ryan, Big Valley Rancheria Band of Pomo Indians 
 
State-Tribal Partnership for Updating the Advisories for the St. Lawrence River Watershed 
Faith Schottenfeld, New York; Tony David, Saint Regis Mohawk Tribe 
 
Communication of Fish Advisories Between States and Federal Lands: Results from a Survey of 21 
Western National Parks 
David Wong, U.S. Department of the Interior, National Park Service 
 
How EPA Utilizes Fish Advisories as Institutional Controls at Superfund Sites      
Steve Ridenour, U.S. Environmental Protection Agency 
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State-Tribal Partnership for Developing Advisories for Cook Inlet 
Bob Gerlach, Alaska; Michael Opheim and Tracie Merrill, Seldovia Village Tribe 
 
Biosketch 
Robert F. Gerlach  
Dr. Robert F. Gerlach works for the Alaska Department of Environmental Conservation as the 
Alaska State Veterinarian. He is responsible for animal health regulations, animal disease 
surveillance, managing the state's Fish Monitoring Program, and is the state’s Fish Advisory 
Program Coordinator. Dr. Gerlach received his B.S. in Veterinary Science from the Pennsylvania 
State University and graduated with a Doctor of Veterinary Medicine from the University of 
Pennsylvania. He was attending veterinarian and post-doctoral fellow at the Lovelace Respiratory 
Research Institute in Albuquerque, New Mexico. In 1987, he moved to Alaska and worked in private 
practice until being hired by the state to manage the state’s Fish Monitoring Program. Working with 
state and federal partners, in addition to commercial, recreational, and subsistence fisherman, over 
7,800 finfish and invertebrates have been collected and analyzed for environmental contaminants. 
The data generated by the program is used by the Alaska Department of Health and Social Services 
to develop fish consumption advice for Alaska residents.  
 
Michael Opheim 
Michael Opheim is of Aleut descent and currently resides in Seldovia, Alaska. Michael grew up 
harvesting from the land and sea with family members. Similar to most young Alaska men, he spent 
nine years as a commercial fisherman. He became the Environmental Coordinator for the Seldovia 
Village Tribe (SVT) in 2003. As the Environmental Coordinator, he is responsible for administration 
and management of the Indian General Assistance Program and other environmental projects. Under 
his leadership, the SVT Environmental Office has flourished bringing essential environmental 
projects to Seldovia that benefit the entire community. Mr. Opheim finds his best days are those days 
that allow him time in the field doing what he loves best. As the Environmental Coordinator, he has 
been able to travel throughout the state, establishing contacts and friends throughout tribal 
communities. Michael believes that we are stewards of our natural resources, and works to ensure 
those resources are available for future generations. 
 
Tracie Merrill 
Tracie Merrill has worked as the Environmental Assistant for the SVT in Seldovia, Alaska, since 
2009. She is responsible for assisting SVT’s Environmental Coordinator in field work for the various 
environmental projects and programs being undertaken by the tribe: data entry, analysis, and 
management; technical report writing; and assisting in grant proposal writing. Ms. Merrill received 
her M.S. in Marine Biology from the University of Alaska – Fairbanks in 2008 and her B.S. in 
Marine Biology from the University of Maine – Machias in 2004. Prior to working for SVT, she 
worked as an Avian Science Technician, Marine Science Instructor, Naturalist, Fisheries Observer, 
and at a marine mammal stranding center and an aquarium in New Jersey. 
 
Abstract 
SVT’s Environmental Coordinator and Assistant will discuss: 1) a Fish Consumption Assessment 
undertaken for four villages in Cook Inlet, Alaska (Seldovia, Port Graham, Nanwalek, and Tyonek) 
between 2011 and 2012 to determine current fish and shellfish consumption rates of tribal members 
as well as consumption rates of other selected traditional foods, 2) results of this assessment, and 3) 
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collaboration with the U.S. Environmental Protection Agency and the Alaska Department of 
Environmental Conservation (ADEC) in this assessment as well as tissue sampling of sockeye 
salmon within Cook Inlet for contaminants in partnership with ADEC’s Fish Tissue Monitoring 
Program. 
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Questions and Answers 
 
Note: No questions were asked. 
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State-Tribal Partnership for Developing Advisories for the Upper Columbia 
River/Lake Roosevelt 
Liz Carr, Washington; Cindy Marchand, Confederated Tribes of the Colville Reservation 
 
Biosketch 
 
Liz Carr 
Liz Carr is the Fish Advisories Program Coordinator for the Office of Environmental Health, Safety, 
and Toxicology at the Washington State Department of Health. She received her B.S. in Marine 
Biology and M.S. in Environmental Studies from The Evergreen State College. She developed 
Washington State’s Healthy Fish Guide using a social marketing approach that helps guide the 
public to eat fish high in health benefits and low in contaminants identified by toxicologists. With 
over 15 years’ experience coordinating marine-related scientific research projects and environmental 
and public health programs, she is interested in the intersection of science, advocacy, policy, 
program development, and public education. 
 
Cindy Marchand 
Cindy Marchand is the CERCLA Coordinator for the Confederated Tribes of the Colville 
Reservation Office of Environmental Trust Boundary Waters Program. She is a graduate of Eastern 
Washington University receiving a B.A. in Interdisciplinary Studies with an emphasis in Business 
Administration, Economics, and Anthropology. Ms. Marchand works on the Remedial 
Investigation/Feasibility (RI/FS) Study on the Upper Columbia River/Lake Roosevelt Site in 
Washington State. She was the lead on the Upper Columbia River Tribal Consumption and Resource 
Use Study, the largest tribal survey ever conducted.  
 
Abstract 
RI/FS studies dating back to 2001, including the Upper Columbia River Tribal Consumption and 
Resource Use Study, are yielding critical information for visitors and residents wishing to safely 
swim, play, fish, and enjoy Lake Roosevelt. This session will demonstrate how federal, state, and 
tribal government and local groups partnered to summarize human health information resulting in 
unique fish advisory information and an in-progress survey to determine the effectiveness of these 
outreach materials that promote our common goal: to keep people eating fish. 
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Questions and Answers 
 
Note: There were no questions because the moderator moved along to the next speaker on this panel. 
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State-Tribal Partnership for Updating the Advisory for Clear Lake 
Margy Gassel, California; Sarah Ryan, Big Valley Rancheria Band of Pomo Indians 
 
Biosketch 
 
Margy Gassel 
Dr. Margy Gassel is a Research Scientist with the California Environmental Protection Agency’s 
Office of Environmental Health Hazard Assessment (OEHHA). She received a Bachelor’s degree in 
Biology from the University of Tennessee, Knoxville, and a Master’s degree and Ph.D. in Integrative 
Biology from the University of California at Berkeley. Dr. Gassel has worked with the Fish, 
Ecotoxicology, and Water Section since 1994, evaluating the health risks and benefits from fish 
consumption and developing and issuing advisories. She is involved in sampling design; fish 
consumption surveys; community outreach, education, and collaboration; and developing graphic 
presentations of advisory messages. In 2009, Dr. Gassel represented her agency on a marine debris 
research expedition to the North Pacific Gyre (“Great Pacific Garbage Patch”) to investigate the role 
of marine debris in food web contamination. 
 
Sarah Ryan  
Sarah Ryan has worked for the Big Valley Rancheria Band of Pomo Indians since September 2001 
and has been the Environmental Director since 2006. She has a degree in Government from the 
College of William and Mary in Virginia and has obtained various certifications for the 
environmental protection activities that she performs on a regular basis. Ms. Ryan has worked 
closely with tribal members, the Central Valley Regional Water Quality Board, and U.S. EPA 
Region 9 on water quality issues and fish consumption issues. This work includes algal toxin testing 
and water chemistry parameters and pesticide monitoring on Clear Lake and its tributaries, nutrient 
and mercury TMDL implementation measures on Clear Lake, and programmatic and policy 
development on regional water quality issues. 
 
Abstract 
Clear Lake is a large natural lake located in the California Coast Range in Lake County, California. 
The Northern California Coast Range is naturally rich in mercury and other ores, and the Clear Lake 
Mining District in Lake County was one of the primary mercury producing districts in the late 
1800s. Lake County is home to several bands of Pomo Indians and other Native Americans. The 
Elem Indian Colony of Pomo Indians is located adjacent to the Sulphur Bank Mercury Mine on the 
eastern shore of Clear Lake. OEHHA first provided advice for eating fish from Clear Lake in 1987 
based on findings of mercury in fish collected from the lake. Since the original advisory was issued, 
further studies of mercury in Clear Lake were done, and OEHHA updated the advisory in 2005 and 
2009. Like OEHHA’s other advisories, however, only typical sport fish species were included in the 
advisory. Despite requests from the Big Valley Rancheria Band of Pomo Indians to include 
traditional tribal foods in the guidelines for Clear Lake, OEHHA was unable to obtain the necessary 
data until 2013. Once these data were received, OEHHA updated the advisory with input from tribal 
members. The updated advisory for Clear Lake now also includes species of interest to the tribe, 
such as clams. This accomplishment would not have been possible without collaboration with the 
tribal representatives. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 70 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Margy Gassel 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 71 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Margy Gassel 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 72 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Margy Gassel 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 73 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Margy Gassel 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 74 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Margy Gassel 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 75 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Margy Gassel 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 76 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Sarah Ryan 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 77 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Sarah Ryan 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 78 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Sarah Ryan 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 79 
 
 



 

SESSION 2: FEDERAL, STATE, AND TRIBAL ADVISORY COORDINATION 
State-Tribal Partnership for Updating the Advisory for Clear Lake – Sarah Ryan 
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Questions and Answers 
 
Note: There were no questions because the moderator adjourned the session for the lunch break. 
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State-Tribal Partnership for Developing Advisories for the St.  Lawrence River 
Watershed 
Faith Schottenfeld, New York; Tony David, Saint Regis Mohawk Tribe 
 
Biosketch 
Faith Schottenfeld 
Dr. Faith Schottenfeld has been with the New York State Department of Health for 30 years, 
currently serving as Director of the Outreach and Education Group in the Center for Environmental 
Health. She has a Bachelor’s degree from The University at Albany, a Master’s degree from Cornell 
University, and a Doctorate in Education from Teachers College, Columbia University. Dr. 
Schottenfeld’s particular area of interest is environmental risk communication. She works with a 
team of scientists and educators to create messages and materials that help people understand the 
complexities of fish advisories and the healthier options for consuming sport fish. 
 
Anthony David 
Anthony (Tony) David is the Program Manager of Water Resources for the Saint Regis Mohawk 
Tribe Environment Division at the Mohawk Territory of Akwesasne, located on the banks of the St. 
Lawrence River. While attending Cornell University, Mr. David developed a comprehensive risk 
framework for understanding the indirect costs of managing risk for indigenous communities, and 
presented this research at the 2005 Fish Forum. From 2006-2011, Mr. David served as a tribal 
representative on the U.S. Environmental Protection Agency (EPA) Tribal Science Council – a 
group dedicated to working with EPA to improve the communication of science issues in Indian 
Country. During this time, Mr. David focused on risk analysis issues and was invited to speak at a 
regional EPA Cumulative Risk Assessment Workshop in Chicago, Illinois, in 2009; and was a co-
instructor for a training session on risk perception at the 2010 Tribal Science Council National 
Conference. Mr. David administers projects for his tribe dealing with water quality monitoring and 
standards, wetlands protection, fisheries population assessment, contaminant monitoring, and fish 
advisories. 
 
Abstract 
The Saint Regis Mohawk Tribe is beginning a period of recovery stemming from the abrupt loss of 
subsistence practices due to widespread releases of pollutants from three Superfund sites on the St. 
Lawrence River. Reductions in fish and game residues after over 30 years of monitoring are creating 
opportunities for tribal members to reclaim some aspects of long-held traditional hunting and fishing 
practices. The Saint Regis Mohawk Tribe, in collaboration with the New York State Department of 
Health (NYSDOH), developed an advisory program to educate the tribal community on the risks and 
benefits of consuming locally caught fish and game. Program components, including baseline 
surveys, were designed to assess existing consumption preferences, practices, and perceptions. 
Concepts and draft materials were honed in community focus groups, at community events, and in 
follow-up surveys. State and tribal partners worked closely throughout the project period, supported 
by funds from EPA’s Great Lakes Restoration Initiative. Presenters will focus on both the process 
and products of this collaborative effort. 
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Questions and Answers 
 
Note: No questions were asked. 
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Communication of Fish Advisories Between States and Federal Lands: Results 
from a Survey of 21 Western National Parks 
David Wong, U.S. Department of the Interior, National Park Service 
 
Biosketch 
Commander David Wong, M.D., is Chief of the Epidemiology Branch of the National Park Service, 
Office of Public Health in Albuquerque, New Mexico. His primary duties include responding to 
outbreaks and human disease case reports, developing surveillance systems, and coordinating park-
based public health programs and research activities. He provides technical assistance, if requested, 
to U.S. Department of the Interior bureaus on potential public health issues related to contaminants 
in fish. Dr. Wong received his M.D. from Duke University. He completed his pediatrics residency at 
the Children’s Hospital of Philadelphia and then joined the Epidemic Intelligence Service fellowship 
at Centers for Disease Control and Prevention. 
 
Abstract 
This presentation summarizes results from a 2014 survey of selected national park employees who 
are involved with disseminating information on fish consumption advisories to visitors. The survey 
was distributed only to the 21 western national parks that participated in the 2008–2012 Mercury in 
Fish study conducted by the U.S. Geological Survey and the National Park Service. Topics covered 
include attitudes and practices regarding how parks obtain information on fish advisories from states 
and how this information is shared with visitors. 
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Questions and Answers 
 
Q. Regarding the issue of national parks with exclusive jurisdiction, and waters that flow through 

such national parks, who has responsibility for water quality standards and who has jurisdiction 
over waters within such national parks? (Mike Ell) 

 
A. The states have primacy for water quality issues everywhere. For fish, the decision about federal 

or state responsibility is up to the park. For public health issues, the National Park Service treats 
everything as concurrent jurisdiction. For example, the hantavirus outbreak in Yosemite National 
Park was addressed by federal and state public health officials. Based on their preliminary survey 
results, he thinks that national parks are doing things differently for various fish and health issues 
and that the National Park Service may need to develop guidance. 

 
Q. In your survey, person visits was not addressed in person days. Park visitors do not live there so 

will probably visit only a few days and not consume that much fish. He recommended that the 
National Park Service consider communicating with employees who live there and provide them 
with information about fish advisories and fishing. (Groth) 

 
A. He agreed with those comments. 
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How EPA Utilizes Fish Advisories as Institutional Controls at Superfund Sites 
Steve Ridenour, U.S. Environmental Protection Agency 
 
Biosketch 
Steve Ridenour has worked for the U.S. Environmental Protection Agency (EPA) headquarters in 
the Construction and Post-Construction Management Branch for the Superfund Program since 
September 2008. His primary responsibilities include institutional controls policy. He is an author on 
several of EPA's latest guidance efforts: five-year review policy and data sponsorship, and EPA 
Region 5 post-construction coordination. Mr. Ridenour's experience with fish contaminants includes 
his work as the Institutional Controls Team Leader and his coordination with the EPA Region 5 
office on the technical review of sediment sites addressed under the Superfund program within that 
region. Mr. Ridenour holds a Bachelor's degree in Economics from Rutgers University and a 
Master's degree in Public Policy from Johns Hopkins University. 
 
Abstract 
This session will discuss how EPA generally relies upon fish advisories implemented at the state or 
local level as institutional controls (ICs) at some Superfund sites. The session will detail the 
considerations that the Superfund Program uses in selecting fish advisories as ICs at sites and how 
EPA can work collaboratively with state and local governments to help implement them. Several 
examples on the use of fish advisories at Superfund sites will be presented to illustrate 
the application of such fish advisories. 
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Questions and Answers 
 
Q. At the University of North Carolina Chapel Hill, Institute for the Environment, they are working 

on programs to communicate risk information from fish advisories that vary among multiple fish 
species and fish advisories that vary by water body. Has this been considered? (Bawden) 

 
A. The moderator answered by suggesting that many of the panelists could address this more 

general question, and decided to hold that question until the general Q&A session at the end of 
this panel. 

 
Q. In New York, they know that fish consumption advisories are not very effective with non-English 

speaking populations or low-income populations who are catching subsistence fish. How does 
EPA address this at Superfund sites? (Richter) 

 
A. He mentioned that EPA’s fish/shellfish advisories at Superfund sites are not enforceable. EPA 

has tried to address this issue and get smarter in issuing fish advisories in different languages to 
communicate with different populations. The Fox River Superfund Site in Wisconsin is a good 
example of where studies show that fishing and fish consumption still occurs. The Palos Verdes 
Shelf Superfund Site in California has a fishing ban, so it is a special example. 

 
Q. What type of evaluation has EPA done on the effectiveness of fish advisories as institutional 

controls at Superfund sites, especially where fish consumption still occurs? From the states’ 
perspective, it seems that EPA has not done an overall evaluation of the effectiveness of such 
institutional controls. (Richter) 

 
A. At the national level, EPA has general guidance, but the specific institutional controls are 

handled at the state and local level for each Superfund site. 
 
Comment: He emphasized that EPA should be looking at this issue more thoroughly. From the 

states’ perspective, more specific guidance on developing effective institutional controls with 
fish advisories at Superfund sites is really needed. (Richter) 
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General Question and Answer Session 
 
Q. How many Superfund sites have institutional controls with fish advisories? (Kyle) 
 
A. There are 39 Superfund sites with specific fish/shellfish advisories as part of institutional 

controls. The EPA Fact Sheet available in the back of meeting room lists those 39 sites, which 
are among the 72 large contaminated sediment sites in the Superfund program. (Ridenour) 

 
Q. For the 72 Superfund sites with contaminated sediments, for how many of them does EPA 

actually know that people are not fishing at those sites? (Greene) 
 
A. EPA does have evidence that people are still fishing at some of these Superfund sites. EPA is 

starting to evaluate fish/shellfish advisories more. However, institutional controls have not 
traditionally been the focus of the Superfund program. EPA knows they have a long way to go 
with developing institutional controls and making them effective. (Ridenour) 

 
Q. At the Lower Duwamish Waterway Superfund Site in Seattle, there are ethnically diverse 

populations. The Washington State Department of Health as well as King County have found 
there are not enough funds during site remediation to communicate with the public about risk 
during remediation. Also as state and local agencies, they have found more emphasis is needed 
on monitoring and evaluating the effectiveness of fish advisories at Superfund sites. How can we 
be part of the risk communication during remediation?(Carr) 

 
A. EPA needs to think about institutional controls earlier in the process before developing the 

remedy. (Ridenour) 
 
Q. As the EPA Region 10 risk assessor for the Lower Duwamish Waterway Superfund Site, he 

knows there are many diverse populations. EPA will be looking at perceived risks and benefits 
along with fish catch and consumption. EPA will be collecting information and using that to 
shape institutional controls. (Kissinger) 

 
A. Yes, EPA can do scoping at Superfund sites early before developing the remedy and that should 

be used for developing a fish/shellfish advisory. It is important to spend more effort on 
monitoring the effectiveness of institutional controls with fish/shellfish advisories. (Ridenour) 

 
Comment: When there is fish consumption and contaminated sediments, the earlier you get involved 

the better. (Greene) 
 
Q. EPA needs to update the Palos Verdes signage in their presentation, because they actually have 

a new sign at the Palos Verdes Shelf Superfund Site now. That sign now has more fish species 
listed as well as mercury. He considers the Palos Verde Shelf Superfund site as a “Cadillac 
site,” with much higher funding than other Superfund sites with contaminated sediments. At 
Palos Verdes, they have people out on the piers on a daily basis for public outreach handing out 
materials and answering questions. However, people are still fishing there. These people have 
learned something about fish contamination and some people throw White Croaker back into the 

2014 National Forum on Contaminants in Fish — Proceedings / Page 100 
 
 



 

water. It is difficult to do behavioral surveys to measure whether people are really changing 
their behavior, because such surveys are hard to do and cost a lot of money. (Brodberg) 

 
A. Yes, EPA will look into updating that Palos Verdes signage in this presentation. (Ridenour) 
 
Q. She referred back to her earlier question about whether communication of risk information from 

fish advisories that vary among multiple fish species and fish advisories that vary by water body 
has been considered. There have been extensive evaluations of fish consumption advisories, but 
at a local level. However, there have not been any evaluations of outreach efforts. (Bawden) 

 
Q. Are you asking about developing messages for fish consumption advisories?(Greene) 
 
Q. She recapped that her question was—how do you communicate multiple fish consumption 

advisories by species and location? (Bawden) 
 
A. You can have an advisory for one fish meal per month in this water body and two fish meals per 

month at another nearby water body. There will always be “lumpers and splitters” with different 
approaches. “Lumpers” will tend to simplify the language in fish advisories. (Greene) 

 
A. The Saint Regis Mohawk Tribe tested multiple different approaches to communicate fish 

advisories. Their situation is complex because they are located at the confluence of different 
water bodies and at the confluence of Quebec, Ontario, and New York State. They also have two 
different Mohawk tribal governments on different sides of the international border. Dealing with 
different jurisdictions has been difficult and stalled the process. They have issued their own fish 
advisory that is similar to what other jurisdictions have issued. (Anthony David) 
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SECTION II-D SESSION 3: EMERGING ISSUE – HARMFUL ALGAL 
BLOOMS AND FISH CONSUMPTION 

 

Moderator: 
Amy D. Kyle, University of California – Berkley, School of Public Health 
 
Biosketch 
Dr. Amy D. Kyle has a broad background in environmental health and policy with a particular 
interest in children and in persistent pollutants. At the University of California, Berkeley, she is the 
leader of a multi-disciplinary team working on methods for assessing and addressing cumulative 
impacts in communities, Director of Research Translation for an interdisciplinary research program 
in environmental health sciences and technology, founder of the Project on Science and Policy for 
Health and Environment, and co-investigator at the Center for Excellence in Environmental Public 
Health Tracking and the Center for Integrative Research on Childhood Leukemia and the 
Environment. Her research is about how science is interpreted in policy, the translation of scientific 
results and knowledge for policy and stakeholder audiences, and children’s environmental health. 
Dr. Kyle teaches science students about public policy and how to participate in discussions that 
involve non-technical audiences. She works with many community-based organizations, non-
governmental organizations, executive and legislative agencies, and academic partners. She was a 
founding member of the State Environmental Health Collaborative and works with many state 
environmental protection and public health agencies. She served for five years as Deputy 
Commissioner for the Alaska Department of Environmental Conservation, and previously worked 
for three governors on a variety of environmental, health, and natural resources issues. She received 
an M.P.H. and a Ph.D. in Environmental Health Sciences and Policy from the University of 
California, Berkeley, and a B.A. in Environmental Sciences from Harvard College. She was elected 
as Councilor to the Environment Section of the American Public Health Association and currently 
serves on the federally chartered Children’s Health Protection Advisory Committee. She was an 
author of one of the first reports to point out the importance of contaminants in fish for women and 
children, in 1997. 
 
Presentations 
Introduction and Overview: Significance of Cyanotoxins for Human Health 
Amy D. Kyle, University of California – Berkeley, School of Public Health 
 
Analytical Methods and Seasonal Variations of Selected Cyanotoxins in Lake, Fish, and Plant Tissue 
in Nebraska 
Dan Snow, University of Nebraska – Lincoln 
 
Considerations for Fish Advisory Programs for Cyanotoxins in Fish 
Tom Hornshaw, Illinois Environmental Protection Agency 
 
Cyanotoxin Toxicity: Fish and Human Health Assessment 
Lesley D'Anglada, U.S. Environment Protection Agency  
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Introduction and Overview: Significance of Cyanotoxins for Human Health 
Amy D. Kyle, University of California – Berkeley, School of Public Health 
 
Biosketch 
Dr. Amy D. Kyle has a broad background in environmental health and policy with a particular 
interest in children and in persistent pollutants. At the University of California, Berkeley, she is the 
leader of a multi-disciplinary team working on methods for assessing and addressing cumulative 
impacts in communities, Director of Research Translation for an interdisciplinary research program 
in environmental health sciences and technology, founder of the Project on Science and Policy for 
Health and Environment, and co-investigator at the Center for Excellence in Environmental Public 
Health Tracking and the Center for Integrative Research on Childhood Leukemia and the 
Environment. Her research is about how science is interpreted in policy, the translation of scientific 
results and knowledge for policy and stakeholder audiences, and children’s environmental health. 
Dr. Kyle teaches science students about public policy and how to participate in discussions that 
involve non-technical audiences. She works with many community-based organizations, non-
governmental organizations, executive and legislative agencies, and academic partners. She was a 
founding member of the State Environmental Health Collaborative and works with many state 
environmental protection and public health agencies. She served for five years as Deputy 
Commissioner for the Alaska Department of Environmental Conservation, and previously worked 
for three governors on a variety of environmental, health, and natural resources issues. She received 
an M.P.H. and a Ph.D. in Environmental Health Sciences and Policy from the University of 
California, Berkeley, and a B.A. in Environmental Sciences from Harvard College. She was elected 
as Councilor to the Environment Section of the American Public Health Association and currently 
serves on the federally chartered Children’s Health Protection Advisory Committee. She was an 
author of one of the first reports to point out the importance of contaminants in fish for women and 
children, in 1997.  
 
Abstract 
This presentation will introduce the session as a whole. It will define harmful algal blooms; focus on 
cyanotoxins and summarize what is known about where they come from; introduce potential health 
concerns; review types of approaches to monitor for or predict blooms that can lead to production of 
the toxins; present a synopsis of data about concentrations reported in fish; and pose a question about 
whether traditional approaches to monitoring, risk assessment, and advisories for chemicals would 
be effective for this kind of episodic phenomenon. 
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2014 National Forum on Contaminants in Fish — Proceedings / Page 104 
 
 



 

SESSION 3: EMERGING ISSUE – HARMFUL ALGAL BLOOMS AND FISH CONSUMPTION 
Introduction and Overview: Significance of Cyanotoxins for Human Health – Amy Kyle 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 105 
 
 



 

SESSION 3: EMERGING ISSUE – HARMFUL ALGAL BLOOMS AND FISH CONSUMPTION 
Introduction and Overview: Significance of Cyanotoxins for Human Health – Amy Kyle 

  

 
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 106 
 
 



 

Questions and Answers 
 
Note: As the first presenter and moderator for this panel, she announced that she would take no 

questions about her presentation and moved directly to the next presentation. 
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Analytical  Methods and Seasonal Variations of Selected Cyanotoxins in Lake, 
Fish, and Plant Tissue in Nebraska 
Dan Snow, University of Nebraska – Lincoln 
 
Biosketch 
Dr. Daniel Snow is the Director of Laboratory Services at the Water Sciences Laboratory, a part of 
the Nebraska Water Center and Robert B. Daugherty Water for Food Institute, and a Research 
Associate Professor in the School of Natural Resources at the University of Nebraska. He holds a 
Ph.D. from the University of Nebraska, a M.S. degree from Louisiana State University, and a B.S. 
from Missouri State. Over the past 25 years, his research interests and experience has focused on 
environmental analytical chemistry and the development of new analytical methods, primarily using 
chromatography in conjugation with mass spectrometry, for organic and inorganic contaminants in 
aquatic systems. He also has extensive experience in measurement and use of stable and radioactive 
isotope tracers in hydrology and geochemistry. Some of his most recent work has examined the 
occurrence of cyanotoxins in Nebraska lakes and reservoirs, aquatic plants, and fish tissue.  
 
Abstract 
Cyanotoxins are naturally-occurring chemicals that have neurotoxic, hepatotoxic, and dermally 
irritating substances produced by a wide variety of cyanobacteria, or blue-green algae. These 
compounds can occur in wide range of environmental samples including water, fish, and aquatic and 
even terrestrial plants. Over the past 10-15 years, awareness of their occurrence in specific 
environments and compartments has grown through increased monitoring using a wide variety of 
analytical methods including enzyme-linked immunoassay (ELISA), and more selective instrumental 
methods ranging from high pressure liquid chromatography (HPLC) with fluorescence, ultraviolet 
and mass spectrometric detection, and gas chromatography-mass spectrometry detection. Very often 
selective pre-concentration, extraction, and chemical conversion procedures are required to enhance 
sensitivity and specificity of any methods, especially in complex plant and animal tissue. Solid phase 
extraction (SPE) coupled with liquid chromatography and fluorescence detection (HPLC/FD), and 
liquid chromatography-mass spectrometry (LC/MS/MS) has been used to monitor this occurrence of 
microcystins and compared to results determined with ELISA monitoring in Nebraska lakes to 
determine their seasonal variability and help predict where advisories must be posted for recreational 
use. Many of the reservoirs where microcystins are also regularly found are also appear to be 
locations likely to produce neurotoxic compounds such as anatoxin-a, as well as the non-protein 
amino acids β-methylamino-L-alanine (BMAA) and 2,4-diaminobutyric (DABA). The results of 
these studies suggest that additional research is needed to understand the human health consequences 
and potential significance of their occurrence. 
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Analytical Methods and Seasonal Variations of Selected Cyanotoxins in Lake, Fish, and Plant Tissue in 

Nebraska – Dan Snow 
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Questions and Answers 
 
Q. Did your study look at fish tissue or whole fish? (Richardson) 
 
A. Fish tissue. 
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Considerations for Fish Advisory Programs for Cyanotoxins in Fish 
Tom Hornshaw, Illinois Environmental Protection Agency 
 
Biosketch 
Dr. Tom Hornshaw is the manager of the Toxicity Assessment Unit of the Illinois Environmental 
Protection Agency, joining the IEPA in 1985. In addition to directing the IEPA toxicologists, he 
provides toxicological expertise for human and environmental health risk assessments; acceptable 
levels of chemicals in soil, water, air, and fish; and development of rules and regulations. He is the 
Agency's representative to the Great Lakes Consortium for Fish Consumption Advisories, and is the 
Chair of the multi-agency Illinois Fish Contaminant Monitoring Program. Dr. Hornshaw obtained 
B.S. and M.S. degrees in Fisheries Biology from Michigan State University, and he holds a dual 
Ph.D., also from Michigan State, in Animal Science and Environmental Toxicology. 
 
Abstract 
Harmful Algal Blooms (HABs) are becoming more frequent in Illinois lakes, and detrimental effects 
on human and environmental health are possible due to exposure to cyanotoxins. This presentation 
will briefly discuss the IEPA’s experience with HABs, and our efforts to establish a HAB Program. 
It will also provide recommendations for users of lakes experiencing a HAB about the safety of 
eating fish and other activities such as swimming, boating, skiing, and watering a garden. 
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Questions and Answers 
 
Note: There were no questions because the moderator moved along to the next speaker on this panel. 
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Cyanotoxin Toxicity: Fish and Human Health Assessment 
Lesley V. D'Anglada, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Lesley V. D'Anglada is a microbiologist at the U.S. Environmental Protection Agency (EPA), 
Office of Science and Technology (OST), Office of Water in Washington, DC. Over the last nine 
years, Dr. D'Anglada has provided technical guidance on microbial contamination to other offices in 
the Agency, to personnel from other government agencies, and to non-governmental groups. She is 
the lead in coordinating with EPA Regions and other federal partners on the issues related to 
cyanobacterial Harmful Algal Blooms (HABs) and has organized webinars, served in expert panels, 
written papers, and is currently editing a special edition of Toxins on HABs and public health. She is 
leading the efforts for the development of Drinking Water Health Advisories and Human Health 
Ambient Water Quality Criteria for cyanotoxins. In addition, she is the EPA/World Health 
Organization (WHO) Microbial Subcommittee Member providing advice and recommendations on 
potential public health risks associated with pathogens in drinking water, and a former Adjunct 
Professor of Environmental Health at George Mason University in Virginia. Dr. D'Anglada received 
her B.S. in Industrial Microbiology, her M.S. in Environmental Health, and her Doctorate in Public 
Health with a concentration in Environmental Health from the University of Puerto Rico. 
 
Abstract 
Cyanotoxins in surface water may constitute a human and animal health risk and have adverse 
effects on aquatic life and water quality. In the United States, cyanobacterial HABs seem to have 
dramatically increased in recent decades and most of the states are now experiencing them in their 
freshwaters. OST has compiled field and laboratory studies conducted worldwide on the levels of 
three cyanotoxins (microcystin-LR, cylindrospermopsin, and anatoxin-a) found in tissues of aquatic 
species on fish, shellfish, and crustaceans. The studies showed wide ranges of cyanotoxins 
concentrations in fish tissues and organs as well as among trophic levels. Several studies have shown 
higher concentrations in fish livers compared with edible fish tissue. OST has also compiled and 
reviewed the toxicity of these three cyanotoxins in humans ranging from acute toxicity, hepatoxicity, 
developmental, and growth studies, as well as reproductive toxicity. Only a few recent studies have 
been published on the presence and effects of cyanotoxins, especially on the microcystin LR 
congener. OST will use these data for the development of Drinking Water Health Advisories and 
Human Health Ambient Water Quality Criteria for cyanotoxins. 
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Questions and Answers 
 
Q. When will the document currently under development be released? Also what type of advisory 

for cyanotoxins will it include? Will it be for drinking water or ambient water? (Hoffman-
Contois) 

 
A. EPA wants to release the document as soon as possible, hopefully in the spring of 2015. They are 

currently consulting experts to ensure the accuracy of the document. EPA will notify the states as 
soon as it is released. The document will only include a drinking water health advisory. EPA 
does not know yet whether it will be acute, chronic, or sub-chronic values. 

 
Q. How would you implement a water quality standard if there is no point or nonpoint source? Is 

there a precedent for this? (Mike Ell) 
 
A. Yes, there is no point or nonpoint source, although EPA knows nutrient discharges play an 

important role in HABs. It may take more time to analyze the toxicity of cyanotoxins for ambient 
water quality, versus a drinking water health advisory. 
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General Question and Answer Session 
 
Q. Where he grew up, there were many ponds that were green with scums, especially during the 

summer. How often does pond scum include toxins? Also in a pond without a bloom and with no 
scums, how likely is it that toxins could occur? (Gochfeld) 

 
A. He has seen one paper that reported if there was no evidence of a bloom, it was doubtful that you 

would find evidence of toxins. He thinks that toxicity could occur only for a short time after a 
bloom collapses. (Hornshaw) 

 
A. He is not sure whether blooms are more frequent now. He thinks there have always been 

cyanotoxins, but maybe concentrations are higher now. There have been reports of livestock 
deaths—especially cows—for over 100 years. (Snow) 

 
Q. We need leadership in this area. We need more comparability of data. Tom Hornshaw mentioned 

a study with 28 ug/kg in fish fillets. He has looked at the WHO Guidance values. He asked Tom 
Hornshaw whether the Illinois EPA has a water concentration number where they start to worry 
about people eating fish? (Ginsberg) 

 
A. Although 20 ug/l was the water concentration number used by the Illinois EPA, it was in the 

middle of the range they were seeing, so it could have been a higher or lower number. In Ohio, 
the level of 28 ug/kg in fillets was based on just one study. The person from Ohio is no longer in 
that position, but he could try to look up more about that Ohio study. The WHO Guidance values 
were based on acute exposure. (Hornshaw) 

 
Q. She was looking at CDC's work on recreational waters that documents around 800 public health 

outbreaks from cyanotoxins. The states do not have the resources to deal with this. Because of 
lack of information, CDC put a Fellow into the public health departments of each of the eight 
Great Lakes states to help identify outbreaks and send clearer messages of the health impacts to 
physicians. She expects with more physicians educated, there will be more reports of outbreaks. 
(Fisher) 

 
A. There were no responses or comments from any of the panelists. 
 
Q. Could Tom Hornshaw or Dan Snow speak on how to collect samples from one part of a lake to 

represent the whole water body? (Celona) 
 
A. Their approach requires taking three different samples within the bloom within one foot of the 

water surface. This will help ensure there will be variability in those samples. (Hornshaw) 
 
A. In his presentation on Pawnee Lake, he only showed data for one side of the lake, but the other 

side of the lake had different data. Cyanotoxins can be very different in different parts of a lake. 
Because these are seasonal contaminants, the more data we have the better we can predict the 
impacts. (Snow) 

 
Q. Do you have any recommendations for where to collect the data? (Celona) 
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A. Collect data at swimming beaches just below the surface of the water. (Snow) 
 
A. Collect three samples within the bloom, no more than one foot below the surface of the water. 

(Hornshaw) 
 
Q. Jackie Fisher had mentioned EPA support for HABs. In Wisconsin, there are reports of problems 

with blooms, but no reports of people getting sick from eating fish. Also there are no reports of 
problems from people swimming or animal fatalities in Wisconsin. Although there were no 
deaths or illnesses yet, they recommend that people do not fish where there are blooms. It would 
be worth finding out if there are any reports of anyone with gastrointestinal illness from HABs. 
(Anderson) 

 
A. In Illinois, there are no reports yet of human illness or dog deaths from HABs. (Hornshaw) 
 
Q. Resources are a constraint and it is difficult to get samples. A lot of blooms blow across the 

water by wind, and it can be difficult to get out to the site before the bloom moves. It will take a 
lot of work to issue guidance on fish related to HABs. In Wisconsin, they are taking a 
precautionary approach. There can be a major economic impact from cancelling events or 
closing beaches and people may question why. (Anderson) 

 
A. There were no responses or comments from any of the panelists. 
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SECTION II-E SESSION 4: RISK ASSESSMENT, EPIDEMIOLOGY, AND 
TOXICOLOGY 

 
Introduction 
 

Moderator: 
Alan Stern, New Jersey Department of Environmental Protection 

Biosketch 
Dr. Alan H. Stern is lead for toxicology and human health risk assessment in the Office of Science of 
the New Jersey Department of Environmental Protection. He received a B.S. in Biology from the 
State University of New York at Stony Brook, an M.S. in Cellular and Molecular Biology from 
Brandeis University, and a Doctorate in Public Health from the Columbia University School of 
Public Health. He is a Diplomate of the American Board of Toxicology and served as a member of 
the National Research Council/National Academy of Sciences Committee on the Toxicology of 
Methylmercury. Dr. Stern’s areas of expertise include human health risk assessment and exposure 
assessment, including probabilistic approaches. He has pursued an abiding interest in the risk 
assessment for mercury in general and methylmercury in particular, having published several papers 
relating to the derivation and interpretation of the methylmercury reference dose. He is also very 
involved in the consumption advisory process in the State of New Jersey. 
 
Presentations 
PFOA-PFOS Health Effects: Draft Office of Water Health Assessments 
Joyce Donohue, U.S. Environmental Protection Agency  
 
EPA’s Dioxin Reassessment and Toxicity-Equivalence Factors for Dioxin-Like Compounds 
Jeff Swartout, U.S. Environmental Protection Agency 
 
EPA’s Reassessment of the RfD for PCBs: Key Issues to Be Addressed 
Geniece Lehmann, U.S. Environmental Protection Agency 
 
Co-occurrence of PCBs and Mercury in Fish Tissue: Is There a Case for Additivity Based on 
Common Developmental Endpoints? 
Vince Cogliano, U.S. Environmental Protection Agency 
 
National Time Trends in Environmental Exposures and Fish Consumption in U.S. Women of 
Reproductive Age (NHANES 1999-2012) 
Rebecca Birch, Westat 
 
Implications of Recent Epidemiological Evidence on Effects of Methylmercury for Fish 
Consumption Advice 
Ned Groth, Gelfond Fund 
 
Neurodevelopment Effects of Methylmercury   
Glenn Rice, U.S. Environmental Protection Agency 
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Epidemiological Evidence of Fish Consumption, Methylmercury Exposure, and Risk of 
Cardiovascular Diseases in Adults 
Jyrki Virtanen, University of Eastern Finland 
 
Status of IRIS Update for Organic and Inorganic Mercury 
Vince Cogliano, U.S. Environmental Protection Agency 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 131 
 
 



 

PFOA-PFOS Health Effects: Draft Office of Water Health Assessments 
Joyce Donohue, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Joyce Morrissey Donohue, R.D., is a Senior Health Scientist in the Health and Ecological 
Criteria Division in the Office of Science and Technology, Office of Water, at the U.S. 
Environmental Protection Agency (EPA). Ms. Donohue has a background in biochemistry and 
nutrition with over 20 years of experience in dealing with the toxicological properties of 
contaminants in drinking water. During her career, she has authored toxicological profiles of 
chemicals for EPA, NSF International, U.S. Department of Agriculture, the Agency for Toxic 
Substances and Disease Registry, and the Department of the Army. She has taught courses in 
chemistry, biochemistry, nutrition, and nutrition sciences at Virginia Tech and Northern Virginia 
Community College as an adjunct Associate Professor. 
 
Abstract 
Perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) are environmentally persistent 
fluorocarbon compounds. Human exposures result from their use in packaging materials for foods, 
as stain repellants on upholstery and carpets as well as from discharges to the environment 
(manufacturing and waste disposal). Epidemiology data suggest the possibility for human health 
adverse effects and animal studies demonstrate dose-response for a variety of toxicity endpoints. The 
Office of Water released short-term provisional health advisories for both compounds in 2009. Draft 
Health Effects Documents were completed in 2013 and externally peer reviewed at a public meeting 
in August 2014. The draft documents will be revised to accommodate peer review comments and 
update the research. The resultant reference doses will be used to establish Lifetime Health 
Advisories for drinking water. They can also be applied in the derivation of guidelines for other 
exposure media. 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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EPA’s Dioxin Reassessment and Toxicity-Equivalence Factors for Dioxin-Like 
Compounds 
Jeff Swartout, U.S. Environmental Protection Agency 
 
Biosketch 
Mr. Swartout received his B.S. in Biology from Elmhurst College, Elmhurst, Illinois. He has had 
extensive graduate training in developmental biology and toxicology at the University of Cincinnati, 
where he was a Ph.D. candidate. He has served as a toxicologist for the U.S. Environmental 
Protection Agency (EPA), National Center for Environmental Assessment (NCEA) for 29 years. Jeff 
specializes in quantitative uncertainty analysis with an emphasis on dose-response modeling for both 
chemicals and pathogens. He was the co-lead for the most recent dioxin assessment, which 
culminated with the publication on EPA’s Integrated Risk Information System (IRIS) in 2012 of the 
first dioxin reference dose (RfD). He was also one of the principal authors of the Mercury Study 
Report to Congress, in which he authored a section on the bioaccumulation of mercury in fish. Mr. 
Swartout has authored or co-authored several publications addressing quantitative uncertainty in the 
RfD, exposure model uncertainty, toxicokinetics, and pathogen dose-response modeling. Mr. 
Swartout is currently a member of the Chemical Risk Assessment Branch in NCEA-Cincinnati, 
serving on the Cumulative Risk Assessment Team. His current research is focused on dose-additivity 
for mixtures. 
 
Abstract 
EPA has derived an oral RfD for 2,3,7,8-tetrachlorodibenzodioxin (TCDD) of 0.7 pg/kg-day, which 
was posted as final on IRIS in 2012. The RfD is based on two epidemiologic studies of the Seveso, 
Italy, population following an acute exposure to TCDD. The critical effects were increased levels of 
thyroid-stimulating hormone in newborns exposed to TCDD in utero and decreased sperm 
concentrations in men exposed as boys. The RfD derivation was complicated by the unusual nature 
of the exposure profile, which was an initial high peak exposure declining over time to background 
levels. Background exposure to dioxin-like compounds (DLCs), which could have contributed to the 
observed effects, further complicated the exposure modeling. In its TCDD RfD uncertainty analysis, 
EPA estimated the contribution of DLCs using a toxicity-equivalence factor (TEF) approach for 
several background exposure scenarios and found about a 3-fold range of uncertainty above and 
below the RfD. With respect to DLCs, EPA has adopted the 2005 World Health Organization 
(WHO) Toxicity Equivalence Factor (TEF) approach for estimating the health impact of combined 
DLC exposures. TEFs can used to compute the total TCDD toxicity equivalent dose in various 
exposure media, including fish. The WHO TEFs were derived by professional judgment considering 
varied sources of in vivo and in vitro data and are not central tendency estimates. The application of 
TEFs is subject to a number of assumptions concerning applicable endpoints, dose-response shape, 
and mode of action. Because of these broad uncertainties, EPA recommends the application of a 
sensitivity analysis for major dioxin hazard assessments involving TEFs, an example of which will 
be presented. 
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Questions and Answers 
 
Q. Given the low reference dose and relatively small contribution of fish to exposure, what are the 

implications for fish advisories? (Stern) 
 
A. EPA’s Office of Water uses a 20% contribution from water for a health advisory. They attribute 

20% of the toxic equivalency to fish. 
 
Q. In New Jersey, where such contaminants are pervasive, the approach they took was that if they 

strictly applied the reference dose, the result would be no fish consumption. Instead, they limited 
fish meals to two meals per week. (Stern) 

 
A. He cannot answer, because that sounds like a policy issue. 
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EPA’s Reassessment of the RfD for PCBs: Key Issues to Be Addressed 
Geniece Lehmann, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Geniece Lehmann received her Ph.D. in Toxicology from the University of Rochester. At 
present, she works as a toxicologist for the U.S. Environmental Protection Agency’s Integrated Risk 
Information System (IRIS) where she evaluates quantitative and qualitative risk information on 
health effects that may result from exposure to environmental contaminants. Since 2009, Dr. 
Lehmann has served as the IRIS technical lead for assessment of polychlorinated biphenyls (PCBs). 
As such, she has explored and evaluated available options for assessing health risk from PCB 
exposure and presented on this topic at several national and international meetings. She has also co-
chaired sessions at national meetings on the importance of the breastfeeding exposure pathway for 
risk assessment of persistent organic pollutants, such as those found in fish. 
 
Abstract 
PCBs were produced commercially in the United States from 1929-1977 for use in a wide variety of 
applications. Unfortunately, the unique chemical properties of PCBs that made them so useful (e.g., 
thermal stability, resistance to acids and bases, low water solubility) also contributed to their 
resistance to degradation, bioaccumulation in food chains, and toxicity. Although the commercial 
manufacture of PCBs was banned in the United States in 1979, even today, PCBs can be found in 
marine and fresh water fish, and fish consumption constitutes a major source of human exposure to 
these chemicals. Currently, there are two IRIS reference doses (RfDs) available for use in assessing 
human health risk associated with consumption of PCB-contaminated fish. The RfD for the 
commercial PCB mixture Aroclor 1016 (70 ng/kg-day) was established in 1993, and is based on a 
study that observed reduced birth weight in infant rhesus monkeys exposed during gestation. The 
RfD for Aroclor 1254 (20 ng/kg-day) was established in 1994, and is based on a study that observed 
immunotoxicity in adult female rhesus monkeys exposed for about five years. The value of the 
Aroclor 1254 RfD is identical to that of the Agency for Toxic Substances and Disease Registry’s 
chronic minimal risk level (MRL) for PCBs (established in 2000) and the World Health 
Organization’s tolerable daily intake for PCBs (established in 2003); all three of these reference 
values are based on the same study and health endpoints. However, PCB research over the past two 
decades has provided some new information to consider: studies of PCB-exposed humans have 
revealed previously unrecognized health effects; studies have been conducted in animals exposed to 
more environmentally relevant PCB mixtures; and there is new information regarding risk estimation 
for breastfeeding infants, a population that may be especially vulnerable to PCB-induced 
neurobehavioral effects. This presentation will provide an overview of the advances in knowledge to 
be considered in future EPA assessments of the health risks associated with dietary PCB exposure. 
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Questions and Answers 
 
Q. Is outreach to physicians about breastfeeding included in the plan? We should get the word out 

to protect people. (Murphy) 
 
A. This has not been discussed yet, but they will probably reach out to EPA program offices about 

that early in the process. 
 
Q. It is good to see that EPA is looking at pathways and focusing on body burden, but generally you 

do not issue fish advisories based on gender. However, we may need to consider thinking about 
fish advisories targeted to young girls and maybe to young boys. (Ginsberg) 

 
A. EPA has not completely analyzed the data for this reassessment of the reference dose for PCBs, 

but so far the data indicates the most sensitive endpoints will be to protect from exposure to 
breast milk and protect women who are breastfeeding. Men do not breastfeed, so will not be 
affected by that endpoint. EPA is using human and animal data for this reassessment. 

 
Q. Is there any point in treating dioxin-like PCBs differently? (Stern) 
 
A. Dioxin-like PCBs can act by non-dioxin mechanisms. Dioxin-like PCBs will be included in 

EPA’s reassessment of the reference dose for PCBs, but they also have other effects. Dioxin-like 
PCBs also will be covered in EPA’s dioxin reassessment. 
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Co-occurrence of PCBs and Mercury in Fish Tissue: Is There a Case for 
Additivity Based on Common Development Endpoints?  
Vince Cogliano, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Vince Cogliano serves as acting director of the Integrated Risk Information System (IRIS) at the 
U.S. Environmental Protection Agency in Washington DC. IRIS develops scientific reviews of the 
health hazards of chemicals in the environment. Previously, Dr. Cogliano served at the International 
Agency for Research on Cancer (IARC), which is part of the World Health Organization, in Lyon, 
France, as head of the IARC Monographs programme. The IARC Monographs are a series of 
scientific reviews that identify environmental factors that can increase the risk of human cancer. 
Dr. Cogliano received his Ph.D. from Cornell University. Dr. Cogliano’s professional interests 
include qualitative and quantitative health risk assessment and its application to the protection of 
public health. 
 
Abstract 
Not provided. 
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Questions and Answers 
 
Q. You get dozens of outcome measures with neurobehavioral effects in humans from mercury and 

PCBs. You might look at one PCB that will give one effect and another PCB will give a different 
outcome. We also get different effects from mercury exposure from fish. (Groth) 

 
A. Because some fish are higher in Omega 3, consuming different fish will have different Omega 3 

health benefits. Because Omega 3 will be different in each exposure scenario, you will probably 
want separate analyses of risks and benefits for each scenario. He does not understand yet how 
IRIS is going to approach this difficult analysis. We know there are beneficial effects of 
breastfeeding and fish consumption that are difficult to separate. 

 
Q. The biochemical effects of mercury are similar to PCBs. Selenium enzymes have an effect and 

should be considered in analyses, because they would modify effects of mercury and PCBs. 
(Ralston) 

 
A. There was no response or comment, and the moderator moved along to the next question. 
 
Q. Early studies showed sea birds with developmental effects from interaction of mercury and 

PCBs. Have recent studies shown any link? He is surprised that the data are so sparse. 
(Gochfeld) 

 
A. He was also surprised there were so few studies and very sparse data on the interaction of 

mercury and PCBs. However, you find this interaction only with high mercury or high PCB 
levels. This is an effect that needs to be evaluated. The synergism may occur, but not at low or 
moderate levels. We need to understand more about complex interaction effects of mercury and 
PCBs, and also about the interaction with benefits like Omega 3. 

 
Q. She does research on women and children with PCB, lead, and mercury exposure from the 

National Health and Nutrition Examination Survey (NHANES) data. She has looked at some 
animal studies on mercury and PCB interaction, but fewer studies are available on mercury and 
lead. Her research shows that children breastfed get a lot of PCBs from the mother’s body, and 
the first born may get most of it. (Marcella Thompson) 

 
A. We should consider factors such as birth order, but previous data have not been collected that 

way. He wished such data had been collected. 
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National Time Trends in Environmental Exposures and Fish Consumption in 
U.S. Women of Reproductive Age (NHANES 1999-2012) 
Rebecca Birch, Westat 
 
Biosketch 
Rebecca Jeffries Birch has been investigating biomarkers of environmental exposure using data from 
the National Health and Nutrition Examination Survey (NHANES) for 10 years. Much of her work 
has involved mercury and fish consumption. Ms. Birch is currently working on a project 
investigating time trends in serum perfluorooctanesulfonic acid (PFOS) concentrations and its 
relationship to fish consumption. She has also investigated the relationships between health 
outcomes and environmental chemicals to which people in the United States may be exposed 
through consumption of fish, such as polychlorinated biphenyls (PCBs) and pesticides and their 
effect on thyroid hormones. Recently, Ms. Birch completed a project estimating fish consumption 
rates for the U.S. population and various subpopulations. Ms. Birch is currently employed at Westat 
as an Epidemiologist. 
 
Abstract 
Consumption of finfish and shellfish is the primary exposure pathway of methylmercury (MeHg) in 
the United States and is an important pathway of exposure to other environmental contaminants, 
such as perfluorooctane sulfonate (PFOS) and PCBs. Regulations and fish advisories may contribute 
to decreased exposure to mercury over time. This presentation discusses a study of blood mercury 
concentrations and fish consumption in NHANES data and presents preliminary findings from 
further analyses. We combined fish tissue mercury concentration data and 1999-2010 NHANES 
blood mercury concentration and fish consumption data to investigate trends in blood mercury 
concentrations, fish consumption, and mercury intake in women of reproductive age. Using 
regression analysis, we found NHANES 1999-2000 to have higher blood MeHg concentrations than 
the mean of the later years (p<.0001) and a positive quadratic trend since 2000 (p=0.004). No trend 
was observed in fish consumption amount or mercury intake. A decreasing trend was found in the 
ratio of mercury intake to fish consumed (p=0.04), consistent with women shifting their 
consumption to fish with lower mercury concentrations. 
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SESSION 4: RISK ASSESSMENT, EPIDEMIOLOGY, AND TOXICOLOGY 
National Time Trends in Environmental Exposures and Fish Consumption in U.S. Women of Reproductive 

Age (NHANES 1999-2012) – Rebecca Birch 

  

  

 
 

 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 153 
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National Time Trends in Environmental Exposures and Fish Consumption in U.S. Women of Reproductive 

Age (NHANES 1999-2012) – Rebecca Birch 
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National Time Trends in Environmental Exposures and Fish Consumption in U.S. Women of Reproductive 

Age (NHANES 1999-2012) – Rebecca Birch 
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National Time Trends in Environmental Exposures and Fish Consumption in U.S. Women of Reproductive 

Age (NHANES 1999-2012) – Rebecca Birch 
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SESSION 4: RISK ASSESSMENT, EPIDEMIOLOGY, AND TOXICOLOGY 
National Time Trends in Environmental Exposures and Fish Consumption in U.S. Women of Reproductive 

Age (NHANES 1999-2012) – Rebecca Birch 
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Questions and Answers 
 
Note: There were no questions because the moderator moved directly into the general Q&A session 

at the end of this panel. 
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General Question and Answer Session 
 
Q. This question was for Rebecca Birch. She has read Ms. Birch’s time trends document and has an 

issue with the idea that women are choosing lower mercury fish. She thinks this data do not show 
that women are actually choosing lower mercury fish. Instead, women may be just eating lower 
mercury fish without specifically choosing them. (Susan Buchanan) 

 
A. The data suggest that women are switching to lower mercury fish, but this does not take into 

account fish advisories. Using the National Health and Nutrition Examination Survey 
(NHANES) data is not the best way to look at this. (Birch) 

 
Q. This question was for Rebecca Birch. Are there enough pregnant women in the NHANES data 

set? (Lowery) 
 
A. No. (Birch) 
 
Q. The data shows that the number of women who eat fish with high mercury levels has declined in 

recent years. Perhaps people are choosing salmon instead of tuna, and making a trade-off to get 
more Omega 3 benefits from eating salmon. Are there any regional data sets available, such as 
for New York? Could you check salmon Omega 3 levels versus other fish species? (Gochfeld) 

 
A. She does not know much about local NHANES data sets. It is difficult to find high fish 

consumers with the NHANES data. (Birch) 
 
Q. EPA’s draft reference dose for PFOA would have this reference dose three times lower than the 

reference dose that Minnesota uses now. Based on IRIS changes, we will probably find that 
consuming fish will look much worse previously than it does now. Looking at the benefits of fish 
consumption will be important, not just looking at the toxicity effects. As a question specifically 
for Joyce Donohue, will the reference dose go up or down for PFOS? (McCann) 

 
A. EPA has looked at the peer review results. Now there are 100 new studies that need to be 

reviewed by EPA. It would be premature to make any statement. (Donohue) 
 
Q. She wanted to add a cautionary note. Based on individual studies with consumers, they are 

choosing fish not only based on health benefits but on availability and cost. Fish high in mercury 
are getting more expensive. Other new fish species, such as tilapia and swai, are now available 
at a lower cost and are lower mercury fish. (Burger) 

 
Q. Has consumption of canned albacore tuna decreased? (Stern) 
 
A. No, but the amount of albacore tuna in the can has decreased. (Burger) 
 
Q. What are the larger changes planned for EPA’s IRIS program? We have been very focused on 

risk assessment, but IRIS is also important in informing people about data on local areas and 
stressors. We should look across different agents in a more quantitative assessment. (Kyle) 
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A. As we are able to focus research more on epidemiological studies that may include modifiers for 
specific endpoints, we may be able to add more information about modifiers and other factors. 
The value in doing endpoint-specific assessments is that we may be able to identify some of the 
environmental causes of diseases such as diabetes. We could look at non-chemical stressors in 
analyses. EPA will look at epidemiological studies for effect modifiers and co-factors. 
(Cogliano) 

  

2014 National Forum on Contaminants in Fish — Proceedings / Page 160 
 
 



 

Implications of Recent Epidemiological Evidence on Effects of Methylmercury 
for Fish Consumption Advice 
Ned Groth, Gelfond Fund 
 
Biosketch 
Dr. Edward (Ned) Groth III was born in Somerville, New Jersey. He received an A.B. in Biology 
from Princeton University in 1966 and a Ph.D. in Biological Sciences from Stanford University in 
1973. His dissertation was titled “Two Issues of Science and Public Policy: Fluoridation of 
Community Water Supplies and Air Pollution Control in the San Francisco Bay Area.”  His thesis 
research under the direction of Professor Paul Ehrlich concerned the interplay between scientific, 
political, and other factors in environmental and public health policymaking. Dr. Groth did post-
doctoral research on the environmental impacts of population growth at the California Institute of 
Technology, from 1973 to 1974. From 1975 to 1979, he was on the staff of the Environmental 
Studies Board of the National Research Council, at the U.S. National Academy of Sciences (NAS), 
in Washington, DC, where he worked on an evaluation of environmental research needs, helped 
develop multi-disciplinary approaches for assessing risks and control options for pollutants, and 
directed a study on lead in the human environment.  
In 1979, Dr. Groth joined Consumers Union (CU) of United States, the publisher of Consumer 
Reports magazine, an independent consumer testing and publishing organization, as Director of 
Public Service Projects. Until his retirement in 2004, Dr. Groth gave the organization’s technical and 
editorial staff scientific advice on a wide array of health and environmental risk issues related to 
consumer products. His central interests were food safety, toxic chemicals, risk assessment, and risk 
communication. He participated, as a consumer advocate, in public debates and dialogues with 
government agencies on myriad health and safety issues. Dr. Groth was also active in the global 
work carried out by Consumers International, of which CU is a founding member, on similar issues, 
particularly international food safety standards. Dr. Groth is the author of numerous papers and 
technical reports and a co-author of several books. He has served on many expert committees and 
advisory boards, including the Committee on Agricultural Biotechnology, Health and the 
Environment of the U.S. National Research Council; the Food Forum of the U.S. National Academy 
of Sciences; a Joint Expert Consultation on Risk Communication in Food Safety for the World 
Health Organization (WHO) and Food and Agriculture Organization (FAO) of the United Nations; 
and a WHO/FAO Expert Consultation on Science and Ethics in Food Safety. He has traveled widely 
in recent years to advise the WHO and FAO, member governments, and national consumer 
organizations on such issues as methylmercury in fish, the application of risk analysis to food safety, 
risk communication, and public participation in food safety decision-making. 
 
Abstract 
In June 2014, the U.S. Environmental Protection Agency (EPA) and the U.S. Food and Drug 
Administration (FDA) issued a draft of updated fish consumption advice that is essentially 
unchanged from the agencies’ 2004 advice; it places somewhat more emphasis on promoting fish 
consumption by pregnant women to obtain nutritional benefits, and places no more emphasis than 
before on reducing or avoiding methylmercury exposure. But epidemiological research on the effects 
of methylmercury exposure on neurodevelopment and cognitive functions has expanded greatly and 
seen many methodological advances since 2004. More than a dozen studies in 10 countries have 
confirmed the adverse neurodevelopmental effects of methylmercury. The lowest observed adverse 
effect level (LOAEL) in at least eight recent studies is an order of magnitude lower than the 
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recognized LOAEL in 2004. The number of neurodevelopmental outcomes associated with prenatal 
methylmercury exposure has expanded substantially, and effects on cognition have now been 
associated with elevated postnatal exposure in both children and adults. The basis for EPA/FDA’s 
draft updated advice is a risk-benefit modeling assessment done by FDA. The advice needs to be 
much more solidly grounded in empirical epidemiological evidence and the advice needs to be 
changed and improved from the current draft version. 
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SESSION 4: RISK ASSESSMENT, EPIDEMIOLOGY, AND TOXICOLOGY 
Implications of Recent Epidemiological Evidence on Effects of Methylmercury for Fish Consumption Advice – 

Ned Groth 
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Implications of Recent Epidemiological Evidence on Effects of Methylmercury for Fish Consumption Advice 

– Ned Groth 
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Implications of Recent Epidemiological Evidence on Effects of Methylmercury for Fish Consumption Advice 

– Ned Groth 
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Implications of Recent Epidemiological Evidence on Effects of Methylmercury for Fish Consumption Advice 

– Ned Groth 
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Implications of Recent Epidemiological Evidence on Effects of Methylmercury for Fish Consumption Advice 

– Ned Groth 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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Neurodevelopmental Effects of Methylmercury 
Glenn Rice, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Glenn Rice has served as an Environmental Health Scientist at the U.S. Environmental 
Protection Agency (EPA) since 1990. His research interests focus on developing human health risk 
assessment methods for chemical mixtures and cumulative exposures. He is one of the primary 
authors of EPA's Supplementary Guidance for the Health Risk Assessment of Chemical Mixtures 
and EPA's Mercury Study: Report to Congress. Dr. Rice holds a Doctoral Degree in Environmental 
Health and Health Policy Management from the Harvard School of Public Health, a Master's Degree 
in Microbiology from Miami University, as well as undergraduate degrees in Biology and Chemistry 
from Thomas More College. 
 
Abstract 
Not provided.  
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SESSION 4: RISK ASSESSMENT, EPIDEMIOLOGY, AND TOXICOLOGY 
Neurodevelopmental Effects of Methylmercury – Glenn Rice 
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Neurodevelopmental Effects of Methylmercury – Glenn Rice 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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Epidemiological Evidence of Fish Consumption, Methylmercury Exposure, and 
Risk of Cardiovascular Diseases in Adults 
Jyrki Virtanen, University of Eastern Finland 
 
Biosketch 
Dr. Jyrki Virtanen has 10 years of experience in epidemiological research related to the 
cardiovascular health effects of fish consumption and environmental contaminants in fish, mainly 
methylmercury. He is an Adjunct Professor of Nutritional Epidemiology at the University of Eastern 
Finland. Dr. Virtanen has shown in the prospective, population-based cohort study from eastern 
Finland, the Kuopio Ischemic Heart Disease Risk Factor Study (KIHD) that increased hair mercury 
concentration, mainly caused by fish consumption in KIHD, is associated with several 
cardiovascular disease outcomes in middle-aged and older men. He also found that high hair 
concentration of mercury attenuates the cardioprotective effects of the Omega 3 fatty acids in fish in 
these men.  
 
Abstract 
Epidemiological evidence suggests that consumption of fish and long-chain Omega 3 
polyunsaturated fatty acids (PUFA) in fish, n-3 eicosapentaenoic acid (EPA) and n-3 
docosahexaenoic acid (DHA), are associated with lower risk of cardiovascular diseases, especially 
cardiovascular disease mortality. However, results from randomized controlled trials with fish oil 
supplements have not been as promising. Besides the potentially beneficial nutrients, fish is also a 
major source of environmental contaminants, such as methylmercury. The association between long-
term, moderate level methylmercury exposure and risk of cardiovascular diseases was first observed 
in the middle-aged and older men from the prospective, population-based cohort study in eastern 
Finland, the Kuopio Ischemic Heart Disease Risk Factor Study (KIHD). Methylmercury exposure 
also attenuated the beneficial impact of the Omega 3 PUFA on the risk of cardiovascular disease. 
However, not all cohort studies have found such adverse effects with mercury exposure. One 
potential explanation may be the higher average methylmercury levels in the KIHD study 
population, compared to other study populations. 
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SESSION 4: RISK ASSESSMENT, EPIDEMIOLOGY, AND TOXICOLOGY 
Epidemiological Evidence of Fish Consumption, Methylmercury Exposure, and Risk of Cardiovascular 

Diseases in Adults – Jyrki Virtanen 
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Diseases in Adults – Jyrki Virtanen 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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Status of IRIS Update for Organic and Inorganic Mercury 
Vince Cogliano, U.S. Environmental Protection Agency 
 
Biosketch 
Dr. Vince Cogliano serves as acting director of the Integrated Risk Information System (IRIS) at the 
U.S. Environmental Protection Agency in Washington DC. IRIS develops scientific reviews of the 
health hazards of chemicals in the environment. Previously, Dr. Cogliano served at the International 
Agency for Research on Cancer (IARC), which is part of the World Health Organization, in Lyon, 
France, as head of the IARC Monographs programme. The IARC Monographs are a series of 
scientific reviews that identify environmental factors that can increase the risk of human cancer. 
Dr. Cogliano received his Ph.D. from Cornell University. Dr. Cogliano’s professional interests 
include qualitative and quantitative health risk assessment and its application to the protection of 
public health. 
 
Abstract 
Not provided.  
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Questions and Answers 
 
Note: There were no questions because the moderator moved directly into the general Q&A session 

at the end of this panel. 
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General Question and Answer Session 
 
Q. Should we consider development of reference doses for mercury for different populations, such 

as adults, or for the fetus? (McCann) 
 
A. There was no response or comment, and the moderator moved along to the next question. 
 
Q. Is there a need to address fetal concentration, based on the ratio of cord blood to maternal blood 

concentration? There needs to be clarification when presenting information about mercury to 
avoid confusion from interchangeable use of total mercury and methylmercury. (Susan 
Buchanan) 

 
A. At the time of the existing reference dose, that need was not clear. Now we know that cord blood 

has 70% higher mercury concentration than maternal blood. This should be taken into account. 
(Stern). 

 
Q. We need to look at how mercury causes toxicity effects by analyzing selenium enzymes. We 

should look at the differences in mercury relative to the selenium status of subpopulations. We 
must understand selenium concentration to understand epidemiological studies about mercury. 
(Ralston) 

 
A. There was no response or comment, and the moderator moved along to the next question. 
 
Q. We need to develop reference doses for men and women for different weights. Not all adults 

weigh around 70 kilograms. We need to understand whether the linear relationship is accurate 
or not.(Burger) 

 
A. No single reference dose is practical or can capture a safe level for all parts of a population. The 

approach Glenn Rice used for dose-response is based on evaluation of risk for the dose. (Groth) 
 
A. He is trying to do a new dose-response for arsenic and this approach may help for mercury. 

(Cogliano) 
 
Q. We need to weigh the benefits versus the risks. It may be better to use a net effects approach. If 

we do, then is a reference dose even necessary? (Lowery) 
 
A. There was no response or comment, and the moderator moved along to the next question. 
 
Q. He has seen that for lead, people are working off the blood level and not a point of departure. 

For mercury, you cannot easily define a point of departure similar to the situation with lead. For 
mercury, there may not be a threshold. Some form of dose-response algorithm could be derived 
and would be helpful. (Ginsberg) 

 
A. Everyone is exposed to methylmercury, but also gets health benefits from fish consumption. 

Also some fish species provide higher health benefits. We need to consider how we construct 
fish advisories to take this into account. (Stern) 
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Q. He has a question about the biomarker issue. Studies show inconsistent results. Is it the buildup 

of effects over time that allows a cardiac event to occur? What is the best biomarker? Sometimes 
it seems blood, sometimes toenail, and other times it seems hair is the best biomarker. (Gochfeld) 

 
A. People develop cardiac problems over the long term. The best biomarkers may be toenails and 

hair. There is a proven association with high levels of mercury in hair and high lipid oxidization, 
and in one cohort it was associated with carotid artery problems. No association with blood 
pressure or inflammation has been found so far. When you look at long-term studies, if mercury 
exposure and cardiac problems are chronic, you have to assume fish consumption is constant. 
(Virtanen) 

 
A. We have very challenging issues to work out. He believes in integrated assessment of risks, and 

that is the way things are now going. EPA and EPA’s Integrated Risk Information System (IRIS) 
is the risk assessor for the government. Who is the benefits assessor in the government? He 
hopes that IRIS will take on benefits assessment, but do it separately and integrate it later. We 
need to look at subsets of the population for net negative effects. For some subsets of the 
population, fish consumption is low. For other subsets, such as Asians, there may be a greater 
proportion of them facing risks from higher fish consumption. We need much more data on the 
net effects of fish consumption. He also thinks current models are not adequate. (Groth) 

 
Q. It will be helpful to look at the biochemical mechanism of mercury, especially the association 

with selenium enzymes. All fish that cause harm contain a lot of mercury relative to selenium. In 
Finland and New Zealand, there are selenium deficient populations so that may affect study 
results. In the Faroes, they are eating fish high in selenium. (Ralston) 

 
A. There was no response or comment, and the moderator moved along to the next question. 
 
Q. What does the data show about masking neurotoxicity? (Gray) 
 
A. He is not sure there has been a definitive study. Neurotoxicity of methylmercury outside of fish 

consumption would make results difficult to interpret. There are a lot of other confounding 
factors besides mercury, and that makes it difficult to assess risks. A lot more work needs to be 
done. (Rice) 
 

A. Some studies show confounding effects, but we need more data on them. These possible 
confounding effects have not been taken into account. (Groth) 
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SECTION II-F SESSION 5: HEALTH BENEFITS AND RISK MANAGEMENT 
 
Introduction  
 

Moderator: 
Robert Brodberg, California Office of Environmental Health Hazard Assessment 
 
Biosketch 
Dr. Robert K. Brodberg is a senior toxicologist in the Office of Environmental Health Hazard 
Assessment, which is part of the California Environmental Protection Agency. Dr. Brodberg 
received his B.S. in Biology from Heidelberg College, and his M.S. and Ph.D. in Biology from 
Bowling Green State University. Dr. Brodberg has worked as a risk assessor for the State of 
California since 1989. He has worked on human health assessments for pesticides, sediment quality 
objectives, and water quality issues. He is currently Chief of the Fish and Water Quality Evaluation 
Section, which is responsible for assessing the potential human health risks of eating chemically 
contaminated sport fish and seafood and issuing sport fish consumption advisories for California.  
 
Presentations 
Fatty Acid Content in Fish Species from the Great Lakes and Nearby Watersheds 
Meghan Williams, Wisconsin Department of Natural Resources 
 
Great Lakes Basin Fish Consumption, Vitamin D, Selenium, Fatty Acids, Contaminant Distributions 
and Associations in 154 Wisconsin Anglers 
Henry Anderson, Wisconsin Department of Health Services 
 
Mercury-Nutrient Signatures in Seafood and in Blood of Seafood Consumers 
Roxanne Karimi, Stony Brook University 
 
Mercury, Selenium, and Selenium:Mercury Ratios in Fish and Risk Management 
Joanna Burger, Rutgers University, and Michael Gochfeld 
 
Risks and Benefits of Fish Consumption for Cardiovascular Diseases 
Dariush Mozaffarian, Harvard Medical School, Tufts University 
 
Maternal Fish Intake during Pregnancy and Child Cognition 
Emily Oken, Harvard Medical School 
 
FDA Assessment of Net Effects on Neurodevelopment from Eating Commercial Fish during Pregnancy 
Phil Spiller, U.S. Food and Drug Administration 
 
Risk-Benefit of Consuming Lake Erie Fish 
Satyendra Bhavsar, Ontario Ministry of the Environment and Climate Change 
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Updated Approach for Balancing the Risks and Benefits of Fish Consumption on 
Neurodevelopmental Endpoints 
Gary Ginsberg, Connecticut Department of Public Health 
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Fatty Acid Content in Fish Species from the Great Lakes and Nearby 
Watersheds  
Meghan Williams, Wisconsin Department of Natural Resources 
 
Biosketch 
Meghan Williams is an environmental toxicologist with the Wisconsin Department of Natural 
Resources (DNR), Bureau of Fisheries Management. She holds a B.A. in Zoology and English from 
Ohio Wesleyan University and a Master’s degree in Aquatic Ecology from Bowling Green State 
University, where she studied the effects of the algicide copper sulfate on zooplankton and 
macroinvertebrates in drinking water reservoirs. Previously, she worked as an entomologist at the 
Stroud Water Research Center and as a chemist in the Environmental Toxicology Department at the 
Wisconsin State Laboratory of Hygiene. At the Wisconsin DNR, Meghan is responsible for fish 
consumption advisory outreach and analysis of data on fatty acids and legacy and emerging fish 
contaminants. 
 
Abstract 
Fish are often recommended as an easy way to incorporate lean protein and beneficial Omega 3 fatty 
acids into the diet. However, most research investigating fish fatty acid content is focused on marine 
or farmed freshwater species, with few studies investigating fatty acid content in sport fish consumed 
by recreational anglers and their families. Recognizing the need to quantify the benefits of 
consumption of wild freshwater fish, partners from the U.S. Environmental Protection Agency and 
the Great Lakes Consortium for Fish Consumption Advisories undertook a large-scale, multi-state 
effort to quantify fatty acid content in freshwater sport-caught fish. Nearly 900 samples from the 
Great Lakes and nearby waters were collected between 2010 and 2013 and analyzed for 37 fatty acid 
types, including five Omega 3 fatty acids. Mean concentrations of Omega 3 fatty acids varied from 
1.73 to 22.0 mg/g in Great Lakes sport fish and from 1.01 to 10.6 mg/g in fish from inland waters. 
This talk will present Omega 3 fatty acid content in detail for 24 fish species, and will further 
examine physical and biological factors (i.e., size, trophic position, water body characteristics, 
season) that may contribute to variation in species’ fatty acid content. Advantages and limitations to 
incorporating this information into fish consumption advisories will also be discussed. 
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SESSION 5: HEALTH BENEFITS AND RISK MANAGEMENT 
Fatty Acid Content in Fish Species from the Great Lakes and Nearby Watersheds 

  – Meghan Williams 
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Questions and Answers 
 
Q. What does it cost to start analyzing for Omega 3 fatty acids? (Murphy) 
 
A. Developing lab capacity is expensive. (Williams and Henry Anderson) 
 
A. We had to come up with a method to coordinate for standardization among labs. (Williams) 
 
Q. How much fish tissue do you need? Do you need a muscle plug or a fillet sample to do the 

analysis? (Murphy) 
 
A. Generally 2 mg is enough. (Henry Anderson) 
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Great Lakes Basin Fish Consumption, Vitamin D, Selenium, Fatty Acids, 
Contaminant Distributions and Associations in 154 Wisconsin Anglers 
Henry Anderson, Wisconsin Department of Health Services 
 
Biosketch 
Dr. Henry Anderson has been Chief Medical Officer and State Environmental and Occupational 
Disease Epidemiologist for the Wisconsin Department of Health Services, Division of Public Health. 
He holds adjunct professorships at the University of Wisconsin-Madison, Department of Population 
Health Sciences, and the University of Wisconsin Institute for Environmental Studies, Center for 
Human Studies. He received his M.D. degree in 1972 from the University of Wisconsin-Madison; 
was certified in 1977 by the American Board of Preventive Medicine with a sub-specialty in 
occupational and environmental medicine and in 1983 became a fellow of the American College of 
Epidemiology. He has authored over 250 scientific papers. Over the past 30 years, he has lead 
Wisconsin’s Public Health activities concerning fish consumption advisories and lead multiple 
research projects documenting the human health hazards of consumption of Great Lakes and other 
sport fish. Based upon the research, he helped develop and then evaluate the effectiveness of public 
health advisories. He is currently the Principal Investigator on two U.S. Environmental Protection 
Agency, Great Lakes Restoration Initiative grants enhancing Wisconsin’s fish monitoring, human 
biomonitoring, and advisory activities.  
 
Abstract 
Essential nutrients such as Vitamin D, selenium, and Omega 3 fatty acids are keys to maintaining 
good health. Fish is an important potential source of these nutrients; however, fish, especially 
freshwater fish from the Great Lakes Basin, can also be a source of persistent pollutants such as 
methylmercury, polychlorinated biphenyls (PCBs), brominated ethers, and other contaminants all 
with the potential to cause adverse health outcomes. Fish consumption advisories focus on how to 
minimize risks while maximizing benefits. There is a paucity of nutrient information for Great Lakes 
Basin fish and there is even less information regarding the nutrient status of Wisconsin residents. 
Such information is needed to assess whether freshwater fish consumption is an important 
contributor to achieving optimal nutrient levels. Dietary and health questionnaires, and serum and 
urine samples were collected from 154 older adult men and tested for vitamin D, selenium, a suite of 
fatty acids, blood mercury, urine mercury, PCBs, polybrominated diphenyl ethers (PBDEs), 
perfluorooctane sulfonate (PFOS), and perfluorooctanoic acid (PFOA). Correlations between sport 
and commercial fish consumption, nutrients and contaminants will be described to explore the risks 
and benefits associated with consumption of fish from the Great Lakes basin. The nutrient 
distributions found are compared to a random sample of 50 individuals from the Wisconsin general 
population as well as the National Health and Nutrition Examination Survey (NHANES).  
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Associations in 154 Wisconsin Anglers – Henry Anderson 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 203 
 
 



 

Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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Mercury-Nutrient Signatures in Seafood and in Blood of Seafood Consumers 
Roxanne Karimi, Stony Brook University 
 
Biosketch 
Dr. Roxanne Karimi is a research scientist in the School of Marine and Atmospheric Sciences at 
Stony Brook University. Dr. Karimi obtained a B.A. from the University of Pennsylvania and a 
Ph.D. in Biology from Dartmouth College. Dr. Karimi has a broad background in aquatic ecology 
and environmental health research. Dr. Karimi’s research focuses on: 1) the influence of ecological 
factors on nutrient and contaminant patterns in fish and other aquatic organisms and 2) human 
exposure and risk-benefits from aquatic nutrients and contaminants from fish consumption. Dr. 
Karimi’s research has helped to identify eco-physiological factors that drive the cycling and 
bioaccumulation of essential nutrients and metal contaminants, such as mercury and selenium. One 
major focus of this work has examined how growth dilution reduces concentrations of metals in 
aquatic organisms. Another focus is collaborating with epidemiologists on human exposure to fish 
contaminants and concomitant effects on autoimmunity and other health responses. In collaboration 
with the Environmental Defense Fund, Dr. Karimi developed the Seafood Mercury Database, a rich 
data source on global mercury concentrations in commercial seafood items, which provides 
information to numerous organizations in the United States that develop seafood consumption 
advice. 
 
Abstract 
Dietary recommendations for seafood are confusing due to the desire to balance both benefits from 
nutrients and risks from contaminants. The overall health value of different fish and shellfish items 
depends on concentrations of multiple nutrients (e.g., selenium (Se), Omega 3 fatty acids) and 
contaminants (e.g., mercury (Hg)). However, few studies have examined the connections between 
human exposure to multiple nutrients and contaminants and the consumption of specific types of 
seafood. Our goals were to compare: 1) Hg, Se, and Omega 3 fatty acid concentrations (Hg–nutrient 
signatures) among common fish and shellfish items and 2) Hg–nutrient signatures in the blood of 
avid seafood consumers, based on seafood consumption habits. We compiled nutrient and Hg 
concentration data for common fish and shellfish items from the literature. We also measured blood 
concentrations of Hg and seafood nutrients collected from adult, avid seafood consumers on Long 
Island, New York. Canonical discriminant analyses revealed distinct Hg–nutrient signatures among 
seafood items, and these signatures were reflected in the blood of consumers based on different 
consumption habits. For example, consumers with a salmon-dominated seafood diet had a relatively 
high percentage of Omega 3 fatty acids in blood, and consumers who tend to eat top predator 
seafood have higher Hg, but similar blood nutrient concentrations compared to consumers who tend 
to eat low trophic level seafood. These results provide direct evidence of links between the 
ecological characteristics of the type of seafood consumed and Hg–nutrient exposure. This approach 
helps assess the overall human health value of specific seafood types, leads to specific diet 
recommendations, and can be used to characterize risk:benefit status among seafood consumers. 
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Questions and Answers 
 
Note: No questions were asked. 
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Mercury, Selenium, and Selenium:Mercury Ratios in Fish and Risk 
Management  
Joanna Burger, Rutgers University, and Michael Gochfeld 
 
Biosketch 
Dr. Joanna Burger is Distinguished Professor of Biology, a Professor in the School of Public Health, 
and a member of the Environmental and Occupational Health Sciences Institute at Rutgers 
University. Her main research interests are in the interactions between the biotic world and humans, 
including risk from contaminants in fish and shellfish to humans and other biota; understanding 
fishing, fish consumption, risk assessment, and risk management of mercury and other contaminants 
in fish; using fish, birds, and other organisms as indicators of human and ecological health and well-
being; food chain accumulation; and ways to mitigate the effects of people on species and 
ecosystems. She has conducted research on fishing, fishing consumption, and risk in New Jersey, 
New York, South Carolina, Georgia, Ohio, Idaho, Washington, Alaska, and Puerto Rico. She led a 
biological expedition to the Aleutians of Alaska to determine if the food chain (invertebrates, 
shellfish, fish, birds) was safe, both to the organisms themselves, to the food chain, and to humans. 
Her work is collaborative with local people, Native Americans, local governments, and the U.S. 
Environmental Protection Agency (EPA). She is particularly interested in environmental justice, and 
presented several talks at EPA meetings and Fish Forums, including one on environmental justice. 
She has also been involved with assessing heavy metals and radionuclides for several U.S. 
Department of Energy sites, including developing biomonitoring plans to protect human health and 
the environment. Much of her work is in collaboration with Dr. Michael Gochfeld. She has 
published several books and over 500 papers in refereed journals, many on fishing, fish 
consumption, risk, and risk management. She has served on several local and national committees, 
including for the National Academy of Sciences, EPA, National Oceanic and Atmospheric 
Administration, U.S. Fish and Wildlife Service, and Nuclear Regulatory Commission. She has a 
Distinguished Achievement Award from the Society of Risk Analysis, and is a Fellow in the 
International Union for Pure and Applied Chemistry, and the American Association for the 
Advancement of Science. 
 
Abstract 
Fish provide healthy protein, as well as recreational and cultural benefits, but can also contain 
mercury, polychlorinated biphenyls (PCBs) and other contaminants that have adverse effects on 
humans and other organisms, particularly developing fetuses. Recently some authors have suggested 
that a molar excess of selenium (e.g., selenium:mercury molar ratio >1) confers protection from 
mercury toxicity derived from fish consumption. We review our studies of mercury and selenium in 
freshwater, marine, and commercial fish (mainly marine), examining the following questions: 1) 
how selenium:mercury molar ratios vary among  species; 2) how the molar ratios vary within 
species; 3) whether the molar ratios differ between freshwater and saltwater fish; 4) whether mean 
molar ratio values provide a reliable indication of potential risk to fish consumers; and 5) whether 
mean selenium:mercury molar ratios are sufficiently constant (e.g., low variation) to allow for use in 
risk assessment, risk management, or risk communication. In saltwater fish, mean selenium:mercury 
molar ratios varied from 0.3 in mako shark to 68.1 in whiting. For freshwater fish, the mean ratios 
varied from 0.68 in bowfin to 20.8 in black crappie. Commercial seafood (mainly saltwater) showed 
great variation in ratios; shrimp and scallops had very high ratios. There was somewhat less 
variability in the ratios for freshwater fish, compared to the fish from saltwater, but there was no 
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overall predictable difference in variation in selenium:mercury molar ratios. For both saltwater and 
freshwater fish, some species with mean molar ratios above 1 had a significant proportion of 
individual fish with molar ratios below 1. Overall, this indicates great variation in measures of 
central tendencies (means), and in measures of dispersion. We suggest that relying on the 
selenium:mercury molar ratio as a method of predicting reduced risk from mercury toxicity is 
problematic because of the great variation among and within fish species, and the variation is not 
predictable because mercury varies by season, size of fish, and location of fish (which is not 
available for commercial fish). With the high variation in ratios, and low predictability, the ratios are 
currently not useful for risk assessment and risk management, and vulnerable individuals cannot rely 
on mean selenium:mercury molar ratios for protection from mercury toxicity. Thus, the public 
cannot assume that high levels of selenium in marine fish will protect them from mercury toxicity. 
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Questions and Answers 
 
Q. He agrees with Dr. Burger’s results that high variability in the selenium:mercury molar ratio is 

an issue. He believes that you must include the selenium:mercury molar ratio in studies. He 
emphasized that it is important to look at both mercury and selenium and to know a person’s 
selenium status before analysis of health effects from fish consumption. (Ralston) 

 
A. The selenium:mercury molar ratio can be highly variable, and is not predictable. (Burger) 
 
Comment: He will be doing a round robin effort on measuring selenium and mercury. If anyone 

wants to be included in this effort, please contact him directly. (Ralston) 
 
A. In response to a request from the moderator, Dr. Gochfeld said that he accepted there was 

significant inconsistency and complexity in the data on this selenium:mercury issue. (Gochfeld) 
 
Q. Do you have any sex data on the fish, because of mercury mobilization in gametes? (Richardson) 
 
A. There is a lot of that data for birds, but much less for fish. They have some age variation data for 

fish. (Burger) 
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General Question and Answer Session 
Note: There were no questions because the moderator announced they would take the scheduled 
break. 
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Risks and Benefits of Fish Consumption for Cardiovascular Diseases 
Dariush Mozaffarian, Harvard Medical School, Tufts University 
 
Biosketch 
After 10 years on the faculty at Harvard University, Dr. Dariush Mozaffarian has been appointed the 
Dean of the Friedman School of Nutrition Science and Policy at Tufts University. He is a 
cardiologist and epidemiologist whose research focuses on the effects of diet and lifestyle on 
cardiometabolic health, including global impacts of suboptimal diet and effectiveness of policies to 
improve diets around the world. Dr. Mozaffarian has authored more than 200 scientific publications 
on lifestyle and cardiovascular health, including on global dietary burdens of disease, Omega 3 fatty 
acids, trans fatty acids, diets and weight gain, and healthy dietary patterns. He has served in 
numerous advisory roles, including for the American Heart Association, U.S. and Canadian 
governments, World Health Organization, and United Nations Food and Agriculture Organization. 
He chairs the Global Burden of Diseases Nutrition and Chronic Diseases Expert Group 
(NutriCoDE). Dr. Mozaffarian received a B.S. in Biological Sciences from Stanford University (Phi 
Beta Kappa), an M.D. from Columbia University (Alpha Omega Alpha), an M.P.H. from University 
of Washington, and a Doctorate in Epidemiology from Harvard. He is board-certified in 
Cardiovascular Medicine and, until serving as Dean, remained clinically active on the cardiology 
service at Brigham and Women’s Hospital in Boston, Massachusetts. 
 
Abstract 
Controversy has arisen among the public and in the media regarding the health effects of fish intake 
in adults. Substantial evidence indicates that fish consumption reduces coronary heart disease 
mortality, the leading cause of death in nearly all nations globally. Conversely, concerns have grown 
regarding potential effects of exposure to mercury and other contaminants found in some fish. 
Because fish consumption appears to have important health benefits in adults, elucidating the 
relationships between fish intake, mercury and other contaminant exposure, and health risk is of 
considerable scientific and public health relevance. Modest consumption of fish (e.g., 1-2 
servings/week), especially species higher in the n-3 fatty acids eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA), appears to reduce risk of coronary death by 36% (95% confidence 
interval, 20%-50%; P<.001) and may favorably affect other clinical outcomes. Women of 
childbearing age and nursing mothers should also consume seafood for optimal brain development in 
their children, limiting intake of only a few selected species. Chronic health effects of low-level 
methylmercury in adults are not established; the best available evidence suggests no effects on 
hypertension, diabetes, or cardiovascular diseases. A variety of seafood should be consumed; 
individuals with very high consumption (≥ 5 servings/week) may wish to limit intake of species 
highest in mercury levels. Levels of dioxins and polychlorinated biphenyls in fish are low, and 
potential carcinogenic and other effects are greatly outweighed by potential benefits of fish intake 
and should have little impact on individual choices for commercial seafood consumption. (All 
individuals should consult regional advisories for local sport-caught fish). In sum, for major health 
outcomes among adults, based on both the strength of the evidence and the potential magnitudes of 
effect, the benefits of fish intake greatly exceed the potential risks. These findings demonstrate that 
quantitative and comparable assessment of risks and benefits is needed to make informed 
recommendations about optimal fish consumption. Such evaluation has been limited in the past by 
widely varying standard methods for assessing nutritional benefits versus toxicological risks. 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 227 
 
 



 

Maternal Fish Intake during Pregnancy and Child Cognition  
Emily Oken, Harvard Medical School 
 
Biosketch 
Dr. Emily Oken is an Associate Professor in the Department of Population Medicine at Harvard 
Medical School and Harvard Pilgrim Health Care Institute. She practices as a Primary Care 
Physician at the Gretchen and Edward Fish Center for Women's Health at Brigham and Women’s 
Hospital, where she pursues her interest in medical care for women before, during, and after 
pregnancy. Dr. Oken received her medical degree from Harvard Medical School in 1996 and 
completed her internship and residency in internal medicine and pediatrics at the Harvard Combined 
Medicine/Pediatrics Residency Program. She completed her fellowship in general internal medicine 
at Harvard Medical School and obtained her Master’s degree in public health from Harvard School 
of Public Health. Dr. Oken’s research focuses on the influence of nutrition and other modifiable 
factors during pregnancy and early childhood on long-term maternal and child health, especially 
cardiometabolic health and cognitive development. She has also led a number of studies examining 
predictors and sequelae of maternal overweight, weight gain, and related conditions such as 
gestational diabetes mellitus in the peripartum period. Her work on the toxicant risks and nutrient 
benefits of prenatal fish consumption has influenced national guidelines for fish consumption during 
pregnancy, helping to shift the previous focus of risk-only or benefit-only studies to a broader 
emphasis on the overall health effects of fish consumption for mother and baby. She has also 
published widely on perinatal influences on child health including asthma and atopy. In support of 
this work, she has led longitudinal studies commencing in the peripartum period and following 
mothers and children throughout childhood. She is co-Principal Investigator of Project Viva, a 
unique U.S. pre-birth cohort study that has followed pregnant women and their children since 1999. 
She is also Principal Investigator and co-leader of the team assessing cardiometabolic, respiratory, 
and neurocognitive outcome measures on children enrolled 1996-7 in the Promotion of 
Breastfeeding Intervention Trial (PROBIT), a cluster-randomized trial of breastfeeding promotion in 
the Republic of Belarus.  
 
Abstract 
The possible combinations of matters related to fish consumption are many, but few, if any, fish 
consumption patterns optimize all domains. Fish provides a rich source of protein and other 
nutrients, but because of contamination by methylmercury and other toxicants, more fish intake often 
leads to greater toxicant exposure. In this talk, I will summarize the issue of fish consumption 
choice, with a focus on pregnancy and early childhood. I will also present results from an 
observational analysis of fish consumption during pregnancy and childhood cognition. From 1999-
2002 we enrolled pregnant women into a prospective cohort, and followed their children since. At 
24-28 weeks gestation, we estimated maternal fish intake using a semiquantitative food frequency 
questionnaire and collected blood. We assayed stored erythrocytes for total mercury (Hg) and 
plasma for fatty acids including n-3 docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA). 
In mid-childhood, we administered verbal and nonverbal subscales of the Kauffman Brief 
Intelligence Test (KBIT) to children. We performed multivariable linear regression analyses 
adjusting for maternal and child characteristics, including home environment and maternal IQ. 
Finally, I will discuss results from a pilot randomized trial, in which we recruited 61 women in the 
greater Boston, Massachusetts area at 12–22 weeks gestation who consumed <=2 fish 
servings/month, and obtained outcome data from 55. We randomized participants to three arms: 
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Advice to consume low-mercury/high-DHA fish (n=18); Advice plus grocery store gift cards to 
purchase fish (n=17); or Control messages (n=20). At baseline and 12-week follow-up, we estimated 
intake of fish, DHA, and mercury using a 1-month fish intake food frequency questionnaire, and 
measured plasma DHA and blood and hair total mercury. We found that the educational intervention 
successfully increased consumption of fish and DHA but not mercury. 
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Questions and Answers 
 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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FDA Assessment of Net Effects on Neurodevelopment from Eating Commercial 
Fish during Pregnancy 
Phil Spiller, U.S. Food and Drug Administration 
 
Biosketch 
Philip Spiller has been with the U.S. Food and Drug Administration (FDA) since 1981. He spent the 
first nine years in the Office of Legislative Affairs in the Office of the Commissioner, becoming the 
Deputy to the Director of that office. In 1990, Mr. Spiller became a special assistant to the 
Commissioner of the FDA on seafood-related matters. In 1992, he became Special Assistant to the 
Director of FDA’s newly formed Office of Seafood. His major responsibility involved development 
of the new preventive control program for seafood safety, known as Hazard Analysis Critical 
Control Point (HACCP). Mr. Spiller became the Director of the Office of Seafood in 1994. In 2007, 
he became Senior Advisor for Special Projects to the Director of FDA’s Center for Food Safety and 
Applied Nutrition in order to devote time to managing development of a quantitative assessment of 
the health effects of methylmercury in fish. That assessment was published as a draft in 2009 and 
then updated in June 2014. In recent years, he has served in a variety of “acting” positions in the 
Center for Food Safety and Applied Nutrition, including acting director of the dietary supplement 
program, acting Deputy Center Director, and presently acting Director of the Office of Nutrition, 
Labeling, and Dietary Supplements. Mr. Spiller has a law degree from Boston College and an 
undergraduate degree from the University of Virginia. 
 
Abstract 
On June 10, 2014, the FDA issued a quantitative assessment that estimates effects from commercial 
fish consumption during pregnancy on the developing nervous system of the fetus. The assessment 
was originally intended to address the likelihood of harm to the fetus from methylmercury in those 
fish. However, research results in the past decade consistently report beneficial associations between 
fish consumption during pregnancy and fetal neurodevelopment even though the fish contain 
methylmercury. These results raise important questions about when fish consumption during 
pregnancy might be harmful and when it might be beneficial. The assessment attempts to address 
these questions by estimating the “net effects” that fish consumption can have on fetal 
neurodevelopment. “Net effects” contain both adverse contributions from methylmercury at U.S. 
levels of exposure plus beneficial contributions from fish, presumably from one or more nutrients in 
the fish. Among other things, the assessment modeled net effects from 47 individual commercial fish 
species and market types. Almost all species and market types are estimated to be net beneficial at 
relatively low levels of consumption, although the size of any net benefit is smaller than it otherwise 
would be due to methylmercury. This beneficial net effect increases with consumption until a peak 
benefit is reached. Consumption beyond that amount causes the net benefit to become smaller as 
exposure to methylmercury increases. If consumption is great enough, the net effects become 
adverse. This sequence of increasing benefit, followed by decreasing benefit, followed by adverse 
effects, is estimated to occur for most species of commercial fish. The implications for risk 
management are significant. It should be possible to advise pregnant women about how minimize 
risk from methylmercury and, at the same time, get the most benefit to neurodevelopment that fish 
could provide to their children. 
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Questions and Answers 
 
Note: There were no questions because the moderator moved along to the next speaker on this panel. 
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Risk-Benefit of Consuming Lake Erie Fish 
Satyendra Bhavsar, Ontario Ministry of the Environment and Climate Change 
 
Biosketch 
Dr. Satyendra Bhavsar is a Research Scientist with the Fish Contaminant Monitoring Program of the 
Ontario Ministry of the Environment and Climate Change. He represents the Ministry at various 
provincial, national, and international committees on contaminants. He is a Professional Engineer 
and received his Ph.D. in Chemical Engineering and Environmental Engineering from the University 
of Toronto. Dr. Bhavsar’s research focuses on studying contaminant fate, transport, food web 
dynamics, and exposure to humans through fish consumption. The overarching goal of his work is to 
guide policies and management actions regarding contaminants in the environment, in general, and 
for safe human consumption of fish, in specific. 
 
Abstract 
Fish consumption is promoted as a healthy way to obtain essential fatty acids in the diet, yet the risk 
of ingesting harmful contaminants remains a concern. At present, the risks and benefits of 
consuming fish from the Great Lakes, which sustain important commercial and recreational 
fisheries, are unclear. We report the concentration of contaminants and beneficial fatty acids in 146 
skinless fillets of 15 fish species from Lake Erie and assess whether recommended fatty acid dietary 
requirements can be met by safe fish consumption. A simulated consumption advisory (maximum 
recommended number of meals per month) was calculated for each sample, and used to calculate the 
maximum amount of beneficial fatty acids (EPA+DHA) that would be consumed if the advisory was 
followed. These beneficial fatty acids are n-3 eicosapentaenoic acid (EPA) and n-3 docosahexaenoic 
acid (DHA). Large, fatty species had the highest EPA+DHA content, but had the most restrictive 
advisories due to high polychlorinated biphenyl (PCB) concentrations. To minimize contaminant 
exposure (e.g., PCBs) while maximizing EPA+DHA intake, consumers should consider small lake 
whitefish and lake trout, small panfish species, and/or walleye. While very few species had 
EPA+DHA content sufficient to safely meet the highest dietary guidelines, consumption of certain 
Lake Erie fish, within the limits of our simulated fish consumption advisories, can be a good 
supplemental source of beneficial fatty acids. 
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Questions and Answers 
 
Note: There were no questions because the moderator moved along to the next speaker on this panel. 
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Updated Approach for Balancing the Risks and Benefits of  Fish Consumption 
on Neurodevelopmental Endpoints  
Gary Ginsberg, Connecticut Department of Public Health 
 
Biosketch 
Dr. Gary Ginsberg is a toxicologist at the Connecticut Department of Public Health, where he is the 
lead toxicologist on site risk assessments for remedial programs and evaluation of contaminants in 
consumer products, the built environment, food products (including fish), and a variety of other 
media and exposure sources. Dr. Ginsberg is adjunct faculty at the Yale School of Public Health and 
is assistant professor of community medicine at the University of Connecticut Health Center 
campus. He has served on a number of U.S. Environmental Protection Agency advisory committees 
and National Academy of Science panels. His research on fish contaminants has led to two peer 
reviewed publications, a 2000 paper on single meal fish limits, and a 2009 risk-benefit analysis of 
fish consumption. He is involved with establishing the scientific basis for Connecticut's fish 
consumption advisory program and assists with development of risk communication materials in this 
area.  
 
Abstract 
A previous risk/benefit modeling approach (Ginsberg and Toal 2009) predicted net 
neurodevelopmental risk for 9 of 16 commonly eaten fish species. However, epidemiological studies 
suggest that fish consumption during pregnancy, on average, leads to improved neurodevelopment. 
This suggests that the beneficial nutrients in fish may offset the adverse effects of mercury to 
produce a net benefit in the average case. We revisited our risk/benefit model by running it against a 
composite marketbasket fish meal to represent average consumption of mercury and Omega 3 fatty 
acids. This result was calibrated against the net neurodevelopmental benefit (visual recognition 
memory - VRM) per fish meal reported by Oken et. al. (2005). This calibrated model was then 
compared to other fish risk/benefit models that use IQ as an endpoint (e.g., FAO/WHO 2010; 
Zeilmaker et, al. 2013). The calibrated model estimated greater benefit for low mercury species but 
greater risk for high mercury species than the other models. With respect to a commonly eaten high 
mercury fish, swordfish, the calibrated model yielded risks that are supportive of current fish 
advisories that guide against consumption of this species during pregnancy while the other models 
predicted net neurodevelopmental benefits. The calibrated model was then used as the basis for a 
proposed 3-step framework for setting fish consumption advisories as follows: 1) set initial 
consumption level based upon mercury reference dose, 2) adjust consumption upward if risk/benefit 
model indicates a net neurodevelopmental benefit, 3) cap fish consumption based upon saturation of 
Omega 3 benefit. The implications of this approach for six species are used to illustrate the 
framework.  
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Questions and Answers 
 
Note: There were no questions because the moderator moved directly into the general Q&A session 

at the end of this panel. 
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General Question and Answer Session 
 
Comment: The graph in the U.S. Food and Drug Administration (FDA) presentation with the blue 

curve was the best information presented today. Our goal should be to work toward a public 
health policy to encourage health benefits by guiding people to eat fish low in mercury and high 
in Omega 3. (Groth) 

 
Q. This question was for Dariush Mozaffarian. There is a lot of research on genetic variability. Is 

there any evidence regarding genetic variability for Omega 3 and cardiac benefits? (Groth) 
 
A. There is some evidence. However, doing research on genetic variability and dietary interactions 

would require a large group of people. (Mozaffarian) 
 
Q. He has three points: 1) If you do analyses assuming the nutritional benefits and risk effects are 

linear, you will not get good estimates of nutritional effects or mercury effects—instead, this may 
be a multivariate effect; 2) If you have a plateau, you will need different amounts of fish to get to 
the plateau, depending on the fish species; and 3) When people think of controlled studies, they 
tend to think of clinical trials where you give a drug to a population that you already know is 
deficient. (Carrington) 

 
A. Thank you for these comments. If you are operating on the linear part of a curve, you need to 

consider that. (Stern) 
 
A. The ratio is very simplistic and should be subject to further analysis. (Ginsberg) 
 
A. The dose-response was only for heart disease death. Reducing heart disease death is where most 

of the cardiac benefit from fish consumption seems to occur. Fish consumption may also have 
health benefits for some other endpoints such as anger and depression. (Mozaffarian) 

 
Q. This question was for Dariush Mozaffarian. You pointed to the Wennberg study. Did you 

intentionally exclude the EURAMIC study? (Stern) 
 
A. The EURAMIC study was a retrospective case-control study, which is a study design with 

known disadvantages. It was a retrospective study of survivors of heart attacks. (Mozaffarian) 
 
Q. He published a paper with Joanna Burger on health benefits. They found there was no increase 

of health benefit on the plateau. At over five fish meals per week, you would get harm. There was 
no threshold for toxicity but no threshold for benefit either. Can you add the beneficial fatty 
acids EPA (n-3 eicosapentaenoic acid)and DHA (n-3 docosahexaenoic acid)together as the same 
benefit? The graph in FDA’s presentation with the blue curve should show where you should get 
a beneficial net benefit before harm starts. (Gochfeld) 

 
A. FDA used a sigmoidal slope assuming there was a threshold. Also their empirical data set 

supported that assumption, specifically the Alspac data set. For these two reasons, FDA decided 
to model it that way. This approach does increase the percentage of the population with a net 
adverse impact, but that is only a small percentage increase. (Spiller) 
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A. As FDA’s risk assessment modeler, he clarified that FDA actually used two models. The 

sigmoidal slope was only one modeling approach. (Carrington) 
 
A. Thank you for providing clarification on FDA’s modeling approach. I always bring my risk 

assessor when I make a presentation. (Spiller) 
 
Q. In Alaska, they decided that consuming fish seems to be associated with so many cardiovascular 

and other health benefits, that those benefits may sometimes be higher than the adverse effect of 
mercury. Although Alaska has a small population overall, 17% are Native Americans who are 
susceptible to loss of health benefits from eating fish. Subsistence fishing is a major part of the 
diet of many Native Americans, who may potentially be consuming large amounts of fish and 
thus subject to losing significant health benefits if they reduce fish consumption. How do we 
address cardiovascular benefits when updating fish consumption advisories? Do we develop 
endpoints based on clinically significant results (like drug trials) or just based on statistical 
effects? (Hamade) 

 
A. The State of California published a paper with a policy regarding the drop in IQ from 

neurotoxicity effects that was considered a de minimis value. When you look at that de minimis 
value, the IQ drop with mercury exposure is significant by comparison. (Ginsberg) 

 
A. We could consider a semi-quantitative approach to provide more specific advice to consumers. 

(Bhavsar) 
 
Q. He liked the graph in FDA’s presentation with the blue curve, but he questioned whether 

selenium would affect the slope. The slope of the net benefits may vary based on whether people 
might have poor or rich selenium sources. (Ralston) 

 
A. The slide in his presentation was very generalized. FDA used fish very high in mercury and fish 

very low in mercury. FDA did not take selenium into account. You need to look at FDA’s report 
in the appendix for the details and to see how the slopes vary among different fish species in a 
significant way. (Spiller) 

 
Q. This question was for Gary Ginsberg. For Connecticut’s new risk/benefit model, it seemed that 

there was a lot of “curve fitting.” Given the uncertainty, why did you adjust risk and benefit 
slopes instead of diet? (Stern) 

 
A. Their results matched Dr. Emily Oken’s results closely. Because he thought they were close to 

being on target, they adjusted slopes instead of diet. (Ginsberg) 
 
Q. The fish advisories in New York are very complicated and vary by region, etc. They also try to 

steer people to choosing fish with low mercury concentrations and low concentrations of 
contaminants in lipids. However, one of the key messages that people actually get from New 
York’s advice is the “trimming and skinning” message. People say they understand the message 
in New York’s fish advice that if they remove all the fat and skin from fish that they will reduce 
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their exposure to contaminants. If people are removing all the fat and all the skin from fish, will 
they get beneficial fatty acids? (Mukasa) 

 
A. He gets this question on a regular basis. Their management wants to simplify their fish advisories 

in Ontario instead of issuing advisories individually lake-by-lake. For any two different lakes, 
the fish advisory can be very different. All of the data in his presentation were for skin-removed 
fillets. There is a possibility of losing some of the Omega 3 benefit, but the remaining fillet has 
enough DHA to meet basic dietary guidelines. (Bhavsar) 

 
A. In terms of endpoints, his work on the updated risk/benefit model in Connecticut was more about 

mercury and neurodevelopment. Mercury contamination will be in the fillet, so he would say 
remove the skin but keep the fat in fish advice about mercury. For polychlorinated biphenyl 
(PCB) contamination, he would say definitely trim the fat to reduce PCB exposure. (Ginsberg) 

 
Comment: In New York’s fish advice, it is the visual message about “trimming and skinning” fish 

that helps make it a “take home” message for people. (Mukasa) 
 
Comment: We need more research. (Brodberg) 
 
A. We are trying to brainstorm on how to craft the best message that people will understand and 

remember. We advise people to remove the skin from fish. The Great Lakes areas have PCBs, so 
for those locations it may be best to remove the fat from fish. (Bhavsar) 
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SECTION II-G SESSION 6: COMMUNICATIONS TO THE PUBLIC 
 
Introduction  
 
Moderator: 
Barbara Knuth, Cornell University, Department of Natural Resources  
 
Biosketch 
Dr. Barbara Knuth is Vice Provost and Dean of the Graduate School at Cornell University. She is 
also a Professor of Natural Resource Policy and Associate Director of the Human Dimensions 
Research Unit in the Department of Natural Resources. Dr. Knuth’s research focuses on the human 
dimensions of fisheries and wildlife management and policy, and she is known particularly for her 
work on risk perception, communication, and management associated with chemical contaminants in 
fish. She has served on National Academy of Sciences and Institute of Medicine committees, 
including those focused on improving the collection, management, and use of marine fisheries data 
and recreational fisheries survey methods, and on dioxins in the food supply. She served on the 
Ocean Studies Board of the National Research Council (NRC) and on the NRC Committee on the 
Effects of the Deepwater Horizon Oil Spill on Ecosystem Services in the Gulf of Mexico. Dr. Knuth 
has served on numerous scientific panels and advisory boards, including the international Board of 
Technical Experts of the Great Lakes Fishery Commission, and the Great Lakes Science Advisory 
Board of the International Joint Commission. She is a Past-President of the American Fisheries 
Society, and served as Vice President of the Executive Board of the World Council of Fisheries 
Societies.  
 
Presentations 
Dissemination of Information about FDA’s Seafood-Associated Rhabdomyolysis, Puffer Fish 
Poisoning and Ciguatera Fish Poisoning Research Project 
Karen Swajian, U.S. Food and Drug Administration  
 
Consumer Understanding of the Benefits and Risks of Fish Consumption During Pregnancy 
Amy Lando, U.S. Food and Drug Administration 
 
Improving Communication of Fish Advisories: Providing Benefits and Risk Information to Increase 
Consumer Knowledge 
Mario Teisl, University of Maine 
 
Communicating Fish Advisory Information to Women of Childbearing Age 
Nancy Connelly, Cornell University 

 
Urban Anglers' Fish Consumption and Response to Advisory Messages 
Bruce Lauber, Cornell University 
 
Fish Advisory Outreach to Urban and Rural Alaska Stakeholders 
Ali Hamade, Alaska Section of Epidemiology 
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Engaging Healthcare in Environmental Exposure Risk Reduction 
Michael Hatcher, U.S. Agency for Toxic Substances and Disease Registry  
 
Fish Consumption for Clinicians: Increasing Knowledge of the Risks and Benefits of Fish and 
Evaluating Clinical Screening for Mercury 
Susan Buchanan, University of Illinois – Chicago 
 
Communicating Information to Reduce Mercury Exposures in Women of Childbearing Age 
Pat McCann, Minnesota Department of Health 
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Dissemination of Information about FDA’s Seafood-Associated 
Rhabdomyolysis, Puffer Fish Poisoning and Ciguatera Fish Poisoning Research 
Project 
Karen Swajian, U.S. Food and Drug Administration 
 
Biosketch 
Karen A. Swajian has worked with the U.S. Food and Drug Administration (FDA) as a Consumer 
Safety Officer (CSO) in the Seafood Processing and Technology Policy Branch, Division of Seafood 
Safety, Office of Food Safety since 2008. Ms. Swajian is subject matter expert for natural marine 
toxins as well as allergenic and food intolerance substances. As such she oversees, and writes policy 
and guidance to industry regarding natural marine toxins in finfish. She also works with the 
International Affairs Staff at the Center for Food Safety and Applied Nutrition (CFSAN) auditing 
Foreign Competent Authorities for Comparability. Prior to August 2008, Ms. Swajian was employed 
as a CSO with the CFSAN Office of Compliance / Compliance Information Branch and Field 
Programs Branch. She is also a rehire to FDA previously being employed from 2001-2003 working 
in the Office of Compliance with allergens as her primary responsibility in the Field Programs 
Branch. Ms. Swajian graduated from Mount Ida College with a B.S. in Veterinary Technology. She 
received a M.S. in Clinical Laboratory Science with a major in Microbiology and a minor in Adult 
Education from the University of Rhode Island. She has worked as a clinical microbiologist at Tufts 
University School of Veterinary Medicine and Faulkner Hospital. She has worked in industrial 
microbiology at CASCO-NERL Diagnostics. Ms. Swajian comes from academia as well having 
taught Veterinary Microbiology at the graduate and undergraduate level with Tufts University and 
Mount Ida College, respectively. She has also taught Honors Chemistry, Algebra II Honors, 
Analysis, General Biology, and Advanced Placement Biology at the secondary level. Ms. Swajian 
has also worked in the dairy industry as the Regional Quality Systems Specialist with Dean Foods 
where she conducted system audits of the regional dairies, their co-packers and suppliers as well as 
organized and oversaw customer audits.  
 
Abstract 
FDA is undertaking a research project to identify the causative agent of seafood-associated 
Rhabdomyolysis (sometimes referred to as Haff disease), frequently associated with buffalo fish, as 
well as collecting epidemiological and meal remnants pertaining to puffer fish poisoning and 
ciguatera fish poisoning. FDA is including federal agencies as well as state and local officials and 
other stakeholders in our communications to ensure, among other items, cooperation with the 
dissemination of information to enable us to reduce future occurrences of these illnesses, and 
cooperation with acquiring samples and epidemiological information from the health care providers 
and patients directly involved. This presentation will discuss the outreach developed to assist FDA 
with this endeavor. 
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Questions and Answers 
 
Q. He has never seen Haff disease and rarely sees ciguatera fish poisoning cases at his clinic. 

However, he often sees scombroid food poisoning or toxin cases, almost every year. Why isn’t 
FDA looking at scombroid toxin? Is it too common for FDA’s agenda? (Gochfeld) 

 
A. Scombroid toxin is associated with decomposition or decayed fish. Because scombroid is not 

associated with a specific toxin, FDA is not looking at it. 
 
Q. The Centers for Disease Control and Prevention (CDC) has a Foodborne Outbreak Online 

Database where they list some of the toxins that FDA is looking at. This database is part of 
CDC’s National Outbreak Reporting System (NORS). How much has FDA used this CDC 
database and how often does FDA notify CDC about outbreaks or illnesses that are reported to 
FDA? (Fisher) 

 
A. FDA has a CDC liaison, who will inform CDC about an outbreak or illness if it reaches the level 

where CDC needs to be notified. FDA has worked with their CDC liaison on this research 
project as well. 

 
Q. The CDC database reports even to the level of one person or outcome. What level of outbreak 

requires reporting to CDC? (Fisher) 
 
A. For Haff disease or puffer fish poisoning or ciguatera fish poisoning, FDA considers that one 

person is an illness outbreak because these are illnesses specifically related to food. 
 
Q. It would be interesting to look at the CDC database and NORS system to see if it includes any of 

the illnesses that are part of FDA’s research project. (Fisher)  
 
A. Karen Swajian agreed that FDA should look at the CDC database. 
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Consumer Understanding of the Benefits and Risks of Fish Consumption 
During Pregnancy  
Amy Lando, U.S. Food and Drug Administration 
 
Biosketch 
Amy M. Lando has been a member of the Consumer Studies team at the Center for Food Safety and 
Applied Nutrition, U.S. Food and Drug Administration since 2001. She attended Duke University 
where she received a B.A. in Public Policy with a minor in Chemistry. Upon graduation from Duke 
University, Ms. Lando attended Georgetown University and completed her Master’s in Public Policy 
with an emphasis on food and nutrition policy. Ms. Lando is the project director of the Food Safety 
Survey, a national telephone survey of consumers’ food safety attitudes and behaviors. She has 
worked on a number of research projects investigating how consumers understand risk and benefit 
messaging about fish consumption.  
 
Abstract 
Fish consumption during pregnancy is one important area of dietary advice; yet, the message is not 
simple or easy to communicate because it involves both risks and benefits. The federal government 
first issued national consumption advice to minimize the risk to the developing fetus from 
methylmercury in fish in the 1990s. This advice was updated in 2001 and again in 2004 and extends 
to protecting young children as well as the fetus from harm from methylmercury. Since 2004, a 
significant body of research indicates that fish consumption during pregnancy can benefit fetal 
neurodevelopment even though the fish contain methylmercury. Consistent with this approach, the 
Dietary Guidelines for Americans, 2010 recommends that to optimize the health benefits associated 
with lower methylmercury seafood, pregnant and breastfeeding women consume 8 to 12 
ounces/week of such seafood. Overall, the literature suggests that consumers, including pregnant 
women, are generally aware of problems related to mercury contamination in fish, but many do not 
know the specifics of the advice. Consumption data suggests that all women, including pregnant and 
postpartum women, are eating less than the recommended amounts of fish and shellfish. In the 
summer of 2014, FDA conducted a series of 12 focus groups with pregnant and postpartum women 
and women who may become pregnant to learn about their understanding of the risks and benefits of 
eating fish and their fish consumption habits. Preliminary results of these focus groups will be 
discussed in the presentation. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 266 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Consumer Understanding of the Benefits and Risks of Fish Consumption During Pregnancy – Amy Lando 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 267 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Consumer Understanding of the Benefits and Risks of Fish Consumption During Pregnancy – Amy Lando 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 268 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Consumer Understanding of the Benefits and Risks of Fish Consumption During Pregnancy – Amy Lando 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 269 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Consumer Understanding of the Benefits and Risks of Fish Consumption During Pregnancy – Amy Lando 

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 270 
 
 



 

Questions and Answers 
 
Q. He wanted to call attention to what Dr. Emily Oken said yesterday that women are confused by 

so many different messages from different and often credible sources. He thinks the federal 
government has a unique opportunity now to set a high standard for proper and consistent 
messages about risks of fish consumption. Since the FDA message published recently, two other 
groups have published different messages. How can we all get on the same page? Women are the 
most confused about what fish they should choose for consumption. (Groth) 

 
A. The moderator mentioned that this was a great comment that could be discussed further later in 

this session, instead of a question to answer now. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 271 
 
 



 

Improving Communication of Fish Advisories: Providing Benefits and Risk 
Information to Increase Consumer Knowledge  
Mario Teisl, University of Maine 
 
Biosketch 
Dr. Mario Teisl is a Professor and Director of the School of Economics, University of Maine. He 
received his Ph.D. in Agricultural and Resource Economics from the University of Maryland. Dr. 
Teisl has years of experience examining people’s knowledge, practices, and attitudes related to 
nutrition, food and water safety, and health information. His health-related work has been funded by 
the U.S. and Maine Centers for Disease Control and Prevention, the U.S. Food and Drug 
Administration (FDA), the U.S. Department of Agriculture, and the National Science Foundation. In 
2006, the U.S. Centers for Disease Control and Prevention presented him with the S. Teutsch 
Prevention Effectiveness Program Appreciation Award. Before his current position at the University 
of Maine, Mario was employed in FDA’s Consumer Studies Branch. He also served as Chair of the 
Food Safety and Nutrition Section, American Agricultural Economists Association. 
 
Abstract 
Humans exposed to methylmercury (MeHg) can suffer from adverse neurological impacts. Because 
eating fish is the primary mechanism of MeHg exposure, federal and state agencies issue fish 
consumption advisories to inform the public about the risks of eating contaminated fish. However, 
fish is also a good source of Omega 3 fish oils that promote infants' neurological development. An 
advisory's purpose is to provide information so consumers can make better choices; however, the 
difficulty in communicating both the risks and benefits of eating fish leads readers of advisories to 
over-restrict their fish consumption. In evaluating the effectiveness of Maine's fish advisory, we find 
it successfully increased women's knowledge of both the benefits and risks of consuming fish while 
pregnant. It also increased their ability to differentiate fish by their MeHg content, knowledge of 
both low and high-MeHg fish, and knowledge of detailed attributes of seemingly substitutable 
goods, such as white and light tuna. Non-readers could not identify fish that provide health benefits 
like Omega 3 fatty acids or health risks like MeHg. Readers increased ability to make substitutions 
to minimize risk while maintaining the benefits of eating fish suggests the advisory may reduce 
MeHg-related health risks while avoiding the drop in fish consumption shown in other studies. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 272 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Improving Communication of Fish Advisories: Providing Benefits and Risk Information to Increase 

Consumer Knowledge – Mario Teisl 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 273 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Improving Communication of Fish Advisories: Providing Benefits and Risk Information to Increase 

Consumer Knowledge – Mario Teisl 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 274 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Improving Communication of Fish Advisories: Providing Benefits and Risk Information to Increase 

Consumer Knowledge – Mario Teisl 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 275 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Improving Communication of Fish Advisories: Providing Benefits and Risk Information to Increase 

Consumer Knowledge – Mario Teisl 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 276 
 
 



 

SESSION 6: COMMUNICATIONS TO THE PUBLIC 
Improving Communication of Fish Advisories: Providing Benefits and Risk Information to Increase 

Consumer Knowledge – Mario Teisl 

  

  

  
 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 277 
 
 



 

Questions and Answers 
 
Q. Why did you choose the term “white tuna” instead of “albacore”? (Murphy) 
 
A. Their survey said both “white” or “albacore” tuna, with “albacore” in parenthesis. He had to 

shorten his slides so he just had “white tuna” on his slide.  
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Communicating Fish Advisory Information to Women of Childbearing Age 
Nancy Connelly, Cornell University 

 
Biosketch 
Nancy A. Connelly (M.S., Natural Resources, Cornell University) is a research specialist in the 
Human Dimensions Research Unit at Cornell University, with over 30 years of experience 
conducting primarily applied research involving different types of recreationists in New York and 
throughout the Northeast and Great Lakes regions. She began work on the topic of angler awareness 
of fish consumption advisories back in the early 1990s with Dr. Barbara Knuth. Her risk 
communication research has continued, and now includes work with the Great Lakes Consortium for 
Fish Advisories focusing on both anglers and women of childbearing age. 
 

Abstract 
Women of childbearing age have been identified from the beginning as a special audience for fish 
consumption advisories because of the health risks to unborn and breastfeeding children. Over time, 
research has shown both important health risks and benefits that this group of women need to 
consider when making decisions about fish consumption. Communicating this complex information 
is a challenge for state, federal, and tribal agencies and organizations. This presentation will 
summarize the current literature pertaining to risk communication with women of childbearing age, 
insights from practitioners working in the Great Lakes states, and the results of recent research 
conducted with women of childbearing age and new mothers at Cornell University. 
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Questions and Answers 
 
Note: No questions were asked. 
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Urban Anglers’ Fish Consumption and Response to Advisory Messages 
Bruce Lauber, Cornell University 
 
Biosketch 
Dr. Bruce Lauber is a Senior Research Associate with the Human Dimensions Research Unit in the 
Department of Natural Resources at Cornell University, where he has worked as a researcher for the 
last 18 years. He received his B.A. in Chemistry from Williams College in 1982, his M.S. in 
Wildlife Management from the University of Maine in 1991, and his Ph.D. in Natural Resources in 
1996. Dr. Lauber has worked closely with the Great Lakes Consortium for Fish Consumption 
Advisories since 2010 on a series of social science studies designed to contribute to more effective 
advisories. 
 
Abstract 
Urban anglers have been identified by many states as a target audience for fish consumption 
advisories because they are potentially at greater risk from consuming contaminated fish. We studied 
the characteristics of urban anglers in the Great Lakes region. Between 2011 and 2013, we 
conducted a series of six focus groups of Great Lakes urban anglers and a survey of licensed anglers 
living in Great Lakes states. We will describe the demographic characteristics and fish consumption 
patterns of Great Lakes urban anglers, discuss factors that influence their fish consumption, and 
identify advisory characteristics that have the potential to increase their adherence to fish 
consumption advisories. The results suggest ways to improve advisories targeting urban anglers. 
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Questions and Answers 
 
Q. What did they learn from the 399 non-respondents to the survey of licensed anglers living in the 

Great Lakes states? (Gochfeld) 
 
A. The non-respondents were less likely to go fishing, and were less aware of fish advisories, so 

they were less likely to have information to provide in the survey. 
 
Q. In South Carolina, no license is required for fishing with cane poles, which he understands is 

mostly fishing by lower income people. Also senior citizens are exempt from obtaining a fishing 
license in South Carolina. In the survey, did they consider that some states may exempt some 
people from fishing licenses? (Glover) 

 
A. For urban anglers, it is known that many people in urban areas will fish without a license. This is 

especially common with immigrant groups. 
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General Question and Answer Session 
 
Q. This question was for Bruce Lauber. A lot of fishing is recreational and intentionally catch-and-

release. Some people just enjoy fishing. The “eat more fish” message can conflict with fisheries 
management and conservation. People intentionally catch-and-release to put fish back into the 
water to protect the fishery resource and maintain the recreational opportunity. We need to 
consider other societal and government goals. (Richter) 

 
A. Some respondents in the survey and participants in the focus groups said they enjoy catch-and-

release fishing. (Lauber) 
 
Q. This question was for Bruce Lauber. The National Rivers and Streams Assessment compared 

urban and non-urban rivers and streams for a range of contaminants, and found contaminants 
such as mercury and organics. Among the organics, PCBs, PBDE, and DDT were significantly 
elevated in urban locations. (Wathen) 

 
A. This is good information to follow up on. (Lauber) 
 
Q. Some women do not eat much fish because they do not know how to cook it. He wanted to ask 

Mario Teisl—Did providing recipes help? Also he wanted to ask Amy Lando and Nancy 
Connelly—Has this issue come up in the focus groups? (Groth) 

 
A. Recipes were provided to help incorporate fish in their diet. There is no data about whether 

providing recipes helped, but they did hear about this issue in their focus groups. (Teisl) 
 
Q. This question was for Bruce Lauber. They are doing surveys with anglers in North Carolina 

now, and are concerned about social desirability bias in their results. Although people will say 
they have the information and know about the fish advisory, when shown the fish advisory itself 
they say they have never seen it before. Has Cornell University encountered this issue in their 
research and, if so, how have they addressed it? (Bawden) 

 
A. They have seen this social desirability bias and are also concerned about this type of bias in the 

research on urban anglers in the Great Lakes states. In addition, they have information on 
specific beliefs related to advisories. (Lauber) 

 
A. A mail survey allows people to be more honest versus a face-to-face research setting, which can 

lead to this social desirability bias. (Connelly) 
 
Q. In research on women, we often look at women as one big homogenous group, but actually there 

are differences among women. Nancy Connelly’s work separated women into those with lower 
and higher levels of education. Are you looking into disparities in activities and behavior among 
targeted groups of women? (Bawden) 

 
A. In New York, with the current diary survey, they have education and income as important 

variables. They hope to look at changes in behavior related to education and income. However, 
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because their sample is licensed anglers they cannot look at race or ethnicity although that would 
be important too. (Connelly) 

 
A. People that read advisories generally have higher education and income, and will access more 

sources of information. He only presented descriptive statistics in his PowerPoint presentation. 
For their published articles, in their regression analyses they controlled for education and the 
sources of other information that people got. It would be interesting to do additional 
segmentation of data. (Teisl) 

 
A. They did some segmentation for their focus groups. She cannot remember exactly, but she thinks 

the cut-off was some college versus no college. They have not had time to do the detailed 
analysis yet. (Lando) 

 
Q. Can anyone discuss how to expand the distribution of information to incorporate messages into 

more than printed materials, such as through websites or social media? For example, would the 
opportunity to have information on a smartphone help disseminate messages? Has anyone done 
that? (Murphy) 

 
A. CDC has brochure information on their website. He knows there is some discussion of a 

smartphone App for people to have something available at the grocery store when shopping. This 
App would help shoppers choose between high versus low mercury fish or high versus low 
Omega 3 fish. (Teisl) 

 
A. In her research results, the percentage of people who say they have looked at websites has 

increased over time. They expect to ask more questions about smartphones in future research. 
(Connelly) 

 
Q. This question was for Amy Lando. Given that the mean concentrations of mercury in purchased 

fish range by two orders of magnitude, how would that affect different advice for different types 
of fish with different amounts of mercury? She thinks different information needs to be provided 
for fish with different mercury levels. (McCann) 

 
A. This would be a good topic to bring to FDA’s Risk Communication Advisory Committee 

meeting in November. (Lando) 
 
Q. Why aren’t there more targeted programs to reach anglers who do not have fishing licenses? 

After you find out what they want to know or do not know, and later give information to them too 
they want it. Why not ask more about what people do with the information and how they are 
using it? We are not always researching the people with a lack of education who need to fish for 
food. She has used undergraduate students to distribute information on the river to these people. 
They are finding out what people know and do not know. People without licenses really want to 
know information. Their students had to read that information to the non-readers. (Burger) 

 
A. The panelists are all researchers who do not communicate with the public. Are there any others 

working on this issue of distributing information? (Knuth) 
 

2014 National Forum on Contaminants in Fish — Proceedings / Page 294 
 
 



 

A. Researchers need to think about this. (Lando) 
 
Q. This question was for Karen Swajian. Is she referring to the buffalo fish family? Also are you 

suggesting that people avoid them? (Michl) 
 
A. Yes, but FDA is not prepared yet to issue an advisory or to say do not eat buffalo fish, because 

FDA does not know what the toxin or causative agent is yet. FDA has the same situation with 
ciguatera fish poisoning, where they say avoid reefs with ciguatera but continue to fish. 
(Swajian) 

 
Q. When working with focus groups and using terms about tuna, why not use the verbiage that is on 

the cans of tuna purchased in the store? For example, “chunk light tuna” for “light” and “solid 
white tuna” for “albacore.” Was there confusion among women in the focus groups about 
“light” tuna and the difference between water-packed versus oil-packed tuna? Do the health 
benefits differ? (Cunningham) 

 
A. Using the terminology on the tuna cans is a good idea to consider for future research. There was 

some confusion among the women in the focus groups about water-packed versus oil-packed 
tuna. She does not have an answer about whether there is any difference in health benefits. 
(Lando) 

 
Q. In New Jersey, for the North Bay Complex they issued a ban on crabs and have signs in seven 

different languages and also are using media campaigns. They found that using local community 
organizations is very helpful for getting the word out. They found that immigrants often get the 
opposite message that the government is trying to prevent them from fishing in order to save the 
fishery resource for rich people. (Gary Buchanan) 

 
A. They did not see that reaction from immigrants in his research, but that is a very interesting issue 

to consider in future research. (Teisl) 
 
Comment: Getting out into the community more is a good point. (Knuth) 
 
Q. This conference has not focused on the nutritional and physiological benefits of Omega 3 to 

women and their own health. Fish consumption may especially benefit women when 
breastfeeding. The best source of Omega 3 for the baby is from the mother’s brain. The Omega 3 
goes from the mother’s brain into the baby’s brain. If all of the Omega 3 in the mother’s brain is 
going to the baby, the mother is not getting health benefits from Omega 3. If we consider this, we 
might see less postpartum depression in the United States, which is less common in other 
countries. (Ralston) 

 
A. There were no responses or comments from any of the panelists. 
 
Q. In Colorado, they have the QR code for smartphones on all of their new signs and materials. 

This QR code allows smartphone users to read their fish tissue website, which has the fish 
advisories and interactive maps for fishing areas. Also their website is Google-based so they 
have the ability to translate the advisories into any language that people need. (Richardson) 
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A. There were no responses or comments from any of the panelists. 
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Fish Advisory Outreach to Urban and Rural Alaska Stakeholders 
Ali Hamade, Alaska Section of Epidemiology 
 
Biosketch  
Dr. Ali Hamade currently serves as the Environmental Public Health Program Manager in the Alaska 
Section of Epidemiology. The program works with state, federal, and tribal partners to assess and 
educate about the health hazards of chemical exposure, and to develop intervention strategies to 
reduce or eliminate chemical exposure from air, water, soil, and food. Dr. Hamade received his 
Ph.D. in Environmental Toxicology from the University of California, Irvine. Subsequently, he 
performed air quality health effects research at Johns Hopkins University, where he also trained in 
the risk sciences. He then transitioned to work on human health risk assessment and hazard 
identification of chemical contaminants at a consulting company, before joining the State of Alaska 
in 2012. Since 2012, his work has included a collaborative Alaska state-wide effort to assess the 
potential risks associated with contaminants in Alaska seafood. Dr. Hamade has also provided health 
education and outreach about contaminants in fish at community meetings, to health care providers, 
and at conferences. He is a Diplomate of the American Board of Toxicology. 
 
Abstract 
Alaskans, particularly Alaska Natives, likely consume more fish per capita than most other U.S. 
populations. The Alaska Section of Epidemiology with members of an advisory board recently 
issued fish consumption guidelines that provide Alaskans, particularly women of childbearing age 
and children, with advice on fish consumption choices. These guidelines take a risk-benefit-based 
approach to fish consumption and health. In addition to mercury and persistent organic pollutants, 
since 2011, Alaskans have been concerned about the safety of consuming fish in the wake of the 
nuclear accident in Fukushima. The Alaska Section of Epidemiology is informing stakeholders of 
both the recent fish consumption guidelines and Fukushima-related updates via several channels. 
These channels include health care providers; environmental, tribal, and medical conferences; 
community visits; conference calls; and social media. This outreach is of paramount importance in 
Alaska as a large proportion of the population, particularly that including Alaska Natives, relies on 
fish and marine mammals for subsistence. This presentation will highlight past, current, and planned 
outreach efforts to inform Alaska stakeholders of fish advisories and other news related to 
contaminants in seafood. 
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Questions and Answers 
Note: There were no questions because the moderator asked that any questions be held until the 

general Q&A session at the end of this panel. 
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Engaging Healthcare in Environmental Exposure Risk Reduction  
Michael Hatcher, U.S. Agency for Toxic Substances and Disease Registry 
 
Biosketch 
Not provided. 
 
Abstract 
Not provided. 
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Questions and Answers 
Note: There were no questions because the moderator moved along to the next speaker on this panel. 
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Fish Consumption for Clinicians: Increasing Knowledge of the Risks and 
Benefits of Fish and Evaluating Clinical Screening for Mercury  
Susan Buchanan, University of Illinois – Chicago 
 
Biosketch 
Dr. Susan Buchanan is Director of the Great Lakes Center for Children’s Environmental Health 
Region 5 Pediatric Environmental Health Specialty Unit (PEHSU) at the University of Illinois at 
Chicago (UIC) School of Public Health. Dr. Buchanan is board certified in Family Medicine and 
Occupational and Environmental Medicine. She teaches occupational and environmental medicine 
including children’s and reproductive environmental health topics in the UIC Family Medicine 
Department, School of Public Health, and Occupational Medicine Residency Program. Her research 
interests include the occupational health of vulnerable populations, including day laborers, and 
prenatal exposures to environmental pollutants. Most recently, she has completed research on 
methylmercury exposure among high-risk groups including pregnant women. 
 
Abstract 
This session will present the results of two projects that address the role of the clinician in 
preventing exposures to contaminants in fish. The first project was the development and evaluation 
of Healthy Fish Choices, an online continuing education curriculum for healthcare providers on the 
benefits and risks of fish consumption. The second project involved the testing of a fish consumption 
screening question to predict elevated blood mercury levels among pregnant women. 
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Questions and Answers 
Note: There were no questions because the moderator moved along to the next speaker on this panel. 
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Communicating Information to Reduce Mercury Exposures in Women of 
Childbearing Age 
Pat McCann, Minnesota Department of Health 
 
Biosketch  
Pat McCann has managed the Minnesota Department of Health (MDH) Fish Consumption Advisory 
Program since 1997. She is involved in planning for sampling fish for contaminants, researching 
health effects of fish contaminants, developing consumption advice and communicating this advice 
to the public. Ms. McCann holds a M.S. in Environmental Health from the University of Minnesota, 
School of Public Health, and a B.S. in Chemical Engineering from the University of Minnesota 
Institute of Technology. She is the co-chair of the Great Lakes Consortium for Fish Advisories and 
is the Principal Investigator for several on-going Great Lakes Restoration Initiative (GLRI) Grants. 
 
Abstract 
Fish in northeastern Minnesota and northern Wisconsin have elevated levels of methylmercury 
compared to other inland water bodies in these states. Fish consumption is associated with elevated 
blood levels of methylmercury. The developing nervous system is especially vulnerable to exposure 
to methylmercury. A recent study funded by EPA found that 10% of newborns tested in the Lake 
Superior basin region of Minnesota had blood mercury levels indicating maternal exposures above 
the EPA reference dose (RfD).  
 
Health care providers are sources of credible and efficacious information to their patients. With the 
support of GLRI 2012 and 2013 funds, partnerships with health care providers are being established 
to further study fish consumption and mercury exposures in women who may become pregnant, and 
to develop effective communications with positive messages about health benefits of consumption of 
fish lower in mercury. Messages about safe fish consumption are complex because fish are a source 
of beneficial nutrients, and different species of fish have different risk/benefit profiles. 
 
With clinics in Cook County on Minnesota’s North Shore, MDH developed a training program for 
health care providers, and is conducting a study to measure blood levels of mercury and beneficial 
Omega 3 fatty acids in up to 500 women from 16 to 50 years of age. Women are also asked three 
simple screening questions to determine if this easily implemented screen will identify women with 
high mercury in their blood. Women also complete a more detailed questionnaire about fish 
consumption. Women will be given educational materials about safe fish consumption and blood 
mercury and fatty acids will be measured six months later in women with blood mercury indicating 
exposures above the RfD to determine if the educational intervention was successful. Two “control” 
women will also receive the same follow-up. In a related study, blood mercury is being measured in 
up to 150 WIC clients in neighboring Lake County. A similar educational intervention will be 
conducted with these women. Wisconsin is conducting a similar study with women who live on the 
south shore of Lake Superior. Additionally, MDH is collaborating with Health Partners based in the 
Twin Cities, and Essential Health based in rural Minnesota, to conduct detailed message testing via 
surveys and focus groups of their clients who are women of childbearing age. Finally, MDH is 
supporting Cornell University researchers who are conducting a 2-year diary study and message-
testing in Great Lakes States women to measure behavior change between the first and second year. 
Overall this research program will provide: 1) more information about women’s exposures; 2) 
simple and effective messages to encourage good nutrition for healthy babies; 3) collaborations with 
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health care providers who can integrate fish consumption advice into clinical practice by  instituting 
a simple, time-efficient screening procedure to identify women who need advice about healthy fish 
consumption, and providing effective and simple messages and counseling to these women. 
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Questions and Answers 
Note: There were no questions because the moderator moved directly into the general Q&A session 

at the end of this panel. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 327 
 
 



 

General Question and Answer Session 
 
Q. This conference has talked a lot about maximizing benefits of Omega 3 and minimizing risks of 

mercury. In Delaware, they have many urban fisheries that are highly contaminated with 
organics. This high concentration of organics makes the problem for urban waters much more 
complex to manage balancing risks and benefits. His second question is whether anyone knows 
how frequently FDA is testing imported fish and shellfish? Ninety percent of the fish consumed in 
the United States are imported. Is there a surveillance program in place to track this? (Greene) 

 
A. The moderator (Knuth) asked whether anyone from FDA could address this, and there was no 

response from the panelists or the audience. 
 
Q. In the State of Washington, they have a very involved maternal and child health program in their 

Health Department who would like any outreach information available from Susan Buchanan. 
Also they have developed Text4Baby fish messages as outreach for pregnant women and those 
messages are tailored to their zip code. (Carr) 

 
A. There were no responses or comments from any of the panelists. 
 
Q. He gets a lot of push back on evidence-based medicine from the Rutgers medical school faculty. 

His question is about looking at the example of direct-to-consumer advertising from 
pharmaceutical companies. The pharmaceutical companies are trying to get patients to ask their 
doctors about medicines. Could this approach be adapted to get patients to ask their doctors 
about fish consumption? (Gochfeld) 

 
A. Their marketing consultant considered similar marketing tools, such as a button for the general 

public with a message to ask your doctor what they know about fish. (Susan Buchanan) 
 
A. Direct-to-consumer marketing funded by the pharmaceutical companies works or they would not 

be spending so much money on it. When patients ask their doctors questions about fish 
consumption, clinicians need information to respond and begin adopting changes in their 
practice. He believes that it is necessary to have that message out there to drive change in clinical 
practice, especially for clinicians who have an aptitude to include environmental exposures in 
their practice. (Hatcher) 

 
Q. This question was for Susan Buchanan. She is interested in marketing materials, because the 

Michigan Department of Community Health is trying a similar project. Will Susan Buchanan be 
willing to share her information for a project in Michigan in federally-funded clinics in Detroit? 
(Manente) 

 
A. She will share everything with Michigan. She would also like to help in reaching out to state 

chapters of professional associations. (Susan Buchanan) 
 
Q. We do not want to forget about communicating with men because they can get exposed and 

because in subsistence communities they bring the fish home for their wife to cook and eat. 
(Burger) 
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A. In their educational materials for clinicians, one of their modules has an avatar case that is an 

older man who fishes for his family. (Susan Buchanan) 
 
Comment: We should also not forget that where incomes are low, one ethnic group may not eat a 
particular fish species but may share that fish species with another ethnic group. (Burger)  
 
Q. FDA updates their mercury database fairly often. There is nothing like that for organics. He 

suggested looking at the U.S. Department of Agriculture (USDA) pesticide database for how 
data can be provided on residues and residue testing. The USDA database has 6000-8000 
samples annually for 600 residues. (Groth) 

 
A. There were no responses or comments from any of the panelists. 
 
Q. When planning for the Great Lakes Restoration Initiative (GLRI) and how to use the funding, we 

wanted to think strategically for the Great Lakes states but also wanted the results to be 
transferrable to other areas. She encourages everyone to talk with their award recipients and 
with them at EPA’s Great Lakes National Program Office to get information about their GLRI 
results. Also they are trying to do work internally within the Federal government to get 
engagement with healthcare providers or clinicians. (Fisher) 

 
A. There were no responses or comments from any of the panelists. 
 
Q. This question was for Susan Buchanan. It is very hard to change clinician behavior. Will the 

continuing education modules be incorporated into medical schools so they learn this behavior 
before doctors start practicing? How will the curriculum be updated when the science changes 
regarding fish consumption advisories? (Mukasa) 

 
A. They are working with the distance education department at the University of Illinois at Chicago 

to update the modules if any significant changes occur. The Continuing Medical Education 
(CME) approach was the hook to get the doctors involved, but using a CME approach would not 
capture medical students. She knows of one person in Detroit who created a PowerPoint 
presentation to teach medical students and residents about fish. Getting into the medical school 
curriculum is very difficult. (Susan Buchanan) 
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Wrap-up: General Forum Moderator  
Jeff Bigler, U.S. Environmental Protection Agency, Office of Water, Office of Science and 
Technology 
 
Biosketch 
Jeff Bigler has managed the U.S. Environmental Protection Agency (EPA) National Fish Advisory 
Program since 1994. The program coordinates activities with states, tribes, and federal agencies on 
matters related to assessing potential health risks and benefits of fish consumption. He has been 
responsible for developing and managing all of the National Forums on Contaminants in Fish. Jeff 
also managed development of the series of national guidance documents titled Guidance for 
Assessing Chemical Contaminant Data for Use in Fish Advisories, Volumes 1-4; led the 
development of the National Listing of Fish Advisories; and served as EPA's technical lead for the 
joint 2001, 2004, and 2014 national mercury advisories. Some of the other EPA projects Jeff has 
managed include the Survey of Chemical Contaminants in Fish, Invertebrates and Plants Collected 
in the Vicinity of Tyonek, Seldovia, Port Graham and Nanwalek - Cook Inlet, Alaska; the Survey on 
the Awareness and Effectiveness of the Mississippi Delta Fish Consumption Advisory; Trends in 
Blood Mercury Concentrations and Fish Consumption Among U.S. Women of Reproductive Age, 
NHANES, 1999-2010; and the recently published Estimated Fish Consumption Rates for the U.S. 
Population and Selected Subpopulations (NHANES 2003-2010). Before joining EPA in 1989, Jeff 
worked for the Virginia Department of Game and Inland Fisheries; Alaska Department of Fish and 
Game; and the National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service. 
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APPENDIX B: POSTER ABSTRACTS 
 

Evaluating the Effectiveness of Educational Materials on Fish Consumption 
Advisories around Lake Crabtree, Morrisville, North Carolina 

 
Presenting Author: Kat Bawden 
Contributing Authors: Kathleen Gray, Sarah Yelton 
 
Our program seeks to educate recreational anglers and their families about a fish consumption 
advisory (FCA) on dangerous polychlorinated biphenyl (PCB) levels in fish found in Lake Crabtree 
County Park and its tributaries, popular fishing sites located near the Ward Transformer Superfund 
site in Morrisville, North Carolina. While educational materials on PCBs are available to recreational 
anglers, and there is a catch-and-release policy in place at the park, the lake and its tributaries remain 
popular fishing sites, and many people take home their catch. FCAs alone are ineffective at reaching 
recreational anglers and people who eat fish. Even when FCA messages do reach their target 
audience, people do not always understand, trust, or follow them. This is particularly true among 
non-English speakers and people with lower levels of education and income. The literature on FCA 
education and risk communication overwhelmingly supports involving target audience members in 
the process of crafting and disseminating FCA educational materials. However, this idea remains 
largely un-tested in the literature.  
 
Our poster will present on the preliminary results from our pilot program to engage community 
members in the process of creating and disseminating educational material on PCBs risk from Lake 
Crabtree and surrounding waters. We developed a map of safe fishing sites for recreational anglers, 
which included a guide to safely consuming locally-caught fish. We involved stakeholders who 
share information on safe fishing in the process of developing the prototype of this material. Next, 
we piloted this material with target audience members (particularly Spanish speakers, who are least 
likely to be aware of the FCA) with four objectives: 1) to understand anglers’ perceptions of PCBs 
risk, 2) to solicit feedback on the material, 3) to evaluate our material’s impact on participant 
knowledge and intent to change behavior, and 4) to identify possible outlets for disseminating the 
material. This research was an integral step for our process of developing responsive community-
based educational programs to disseminate FCA information. This work is supported by the National 
Institute of Environmental Health Sciences through a grant to the University of North Carolina at 
Chapel Hill Superfund Research Program (grant number P42ES005948). 
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Estimated Fish Consumption Rates for the U.S. Population and Selected 
Subpopulations (NHANES 2003-2010) 

 
Presenting Author: Rebecca Birch 
 
We used data from the National Health and Nutrition Examination Survey (NHANES) to estimate 
usual fish consumption rates (FCR) for the U.S. population and selected sub-populations. The usual 
FCR is an estimate of the long-term average FCR. Rates were estimated for 18 fish types (e.g., 
freshwater, estuarine, marine, shellfish, finfish, and by trophic levels) and for sub-populations such 
as by race/ethnicity, age, and geographic location. This poster presents the methodology, results, and 
how the results are being used by the U.S. Environmental Protection Agency for the Human Health 
Ambient Water Quality Criteria 2014 updates. 
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Outreach Efforts in a Multilingual Urban Estuary 

 
Presenting Author: Gary Buchanan 
Contributing Authors: Terri Tucker, Bruce Ruppel, Kerry Kirk Pflugh, Calliope Alexander 
 
The State of New Jersey’s Department of Environmental Protection (NJDEP) and Department of 
Health (NJDOH) have been conducting advisory outreach efforts since the 1980s. Efforts have 
focused on reaching out to populations that are non-English speaking for whom English is their 
second language, since many of these populations consume locally caught seafood as part of their 
diet. Repeated and recent efforts have been concentrated in the Newark Bay Complex (Complex), 
which consists of several major tidal waters surrounded by 32 municipalities in northeastern New 
Jersey. Due to the ethnic diversity, numerous languages are spoken in this area of the state. It is 
important to reach as many local consumers as possible as New Jersey bans the harvest of blue crabs 
and has issued fish advisories in the Complex due to dioxin/furan and PCB contamination. 
 
The identification of predominant languages spoken for each municipality was determined from 
analysis of 2010 census data. The state was able to take advantage of its diverse staff in translating 
outreach materials into six additional languages at no cost. 2014 outreach activities included 
reaching out to the mayors, local officials, and constituent groups in the towns surrounding the 
Complex; distribution of warning signs and informational brochures; a press release with newspaper 
and TV coverage; as well as release of public service announcements (PSAs). This multimedia effort 
is used to increase the potential of this public health information reaching the targeted audiences. 
Past surveys of local anglers/crabbers indicated that these type of multimedia outreach efforts 
increased comprehension and awareness of fish advisories and the crabbing ban. Due to the 
population turnover in this urban area, it is necessary to conduct these efforts frequently (e.g., 
annually) to reach new residents.  
 
Other statewide outreach activities include the distribution of brochures at public events, local 
departments of health, and public programs for women and children, as well as easily understood 
“Fish I Catch” and “Waters I Fish” Web pages and periodic updating of the advisory website 
www.FishSmartEatSmartNJ.org. New Jersey has also developed three additional brochures in 
multiple languages on how to properly cook and clean blue crabs, carp, and catfish. 
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Evidence of Resistance to AhR-mediated Effects of PCB-126 in Atlantic Killifish 
(Fundulus heteroclitus) in the Island End River, Chelsea, Massachusetts 

 
Presenting Author: Kathryn Crawford 
Contributing Authors: Wendy Heiger-Bernays, Mark E. Hahn 
 
Efforts to reexamine the consumption advisory for fish caught in the Lower Mystic River Watershed, 
an urbanized and industrialized watershed near Boston, highlight the need to understand links 
between ecological and human health impacts of contaminants. Industrial pollutants, including non-
ortho polychlorinated biphenyls (PCBs) and some polycyclic aromatic hydrocarbons (PAHs) are 
known to cause embryotoxicity and altered gene expression in Fundulus heteroclitus through the 
AhR pathway, a transcription pathway activated by some PCBs and PAHs. Long-term exposure to 
environmental AhR ligands can cause reduced sensitivity of F. heteroclitus to the toxicological 
response caused by these pollutants. The human health implications of AhR-mediated resistance to 
aromatic industrial pollutants in F. heteroclitus are not well understood, but resistance may influence 
chemical bioaccumulation. To assess whether there is evidence of genetic resistance to aromatic 
hydrocarbons in Island End River F. heteroclitus, embryos from fish collected from this area and a 
reference site were exposed to PCB-126 at three time points (4-8 hours post-fertilization (hpf); 48 
hpf; and 7 days post-fertilization (dpf)). Analysis of CYP1A mRNA, a biomarker of AhR-mediated 
responsiveness to aromatic hydrocarbons, by RT-qPCR provides evidence of differential sensitivity 
to AhR-mediated gene induction between F. heteroclitus from the two sites following embryonic 
exposure to PCB-126. These results suggest evolved resistance to aromatic compounds in the Island 
End River and are consistent with results from F. heteroclitus populations inhabiting other 
contaminated areas along the eastern seaboard. Together, these data provide the framework for 
asking further questions about how AhR-mediated resistance to aromatic hydrocarbons impacts 
human health in the Lower Mystic River Watershed. [Supported in part by National Institutes of 
Health grant P42ES007381] 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 350 
 
 



 

Total Mercury Levels in Blood and Urine of Frequent Consumers of Detroit River 
Fish 

 
Presenting Author: Linda D. Dykema 
 
Background: The Detroit River is a popular fishery for urban, shoreline anglers who may be less 
aware of Michigan’s fish consumption guidelines, which are prompted by contaminants such as 
methylmercury. Consumption of contaminated fish is major route of human exposure to 
methylmercury. 
 
Description: The Michigan Department of Community Health measured total mercury levels in 
blood and urine samples collected from shoreline anglers under funding provided by the Agency for 
Toxic Substances and Disease Registry. Participating anglers were 18 years of age or older who ate 
at least two meals per month of fish caught from the Detroit River Area of Concern. Information 
about fish consumption habits, confounding exposures, and demographics were collected by a 
detailed questionnaire. Participants reported eating an average of 11 meals per month of fish caught 
from the Detroit River (range = 0.08 to 102 meals per month). Participants’ blood and urine results 
are compared to data from the National Health and Nutrition Examination Survey (NHANES). Total 
mercury levels in participants’ blood were elevated in comparison to NHANES, while urine mercury 
levels were lower.  
 
Conclusion: Elevated total blood mercury results for Detroit participants suggest increased dietary 
exposure to organic mercury, particularly methylmercury found in fish. 
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Pacific Halibut Commission and the Alaska Department of Environmental 
Conservation  

 
Presenting Author: Claudia Dykstra 
 
The International Pacific Halibut Commission and the Alaska Department of Environmental 
Conservation have been conducting a project monitoring environmental contaminants in Pacific 
halibut since 2002 throughout the northeast Pacific Ocean and Bering Sea. Regional results from 
2002 to 2014 will be compared along with biological characteristics and temporal trends. 
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Mercury in Fish from 21 National Parks in the Western United States: Inter- and 
Intra-park Variation in Concentrations and Ecological Risk  

 
Presenting Author: Colleen M. Flanagan Pritz 
Contributing Authors: Collin Eagles-Smith, James Willacker 
 
National parks, protected areas considered to be relatively pristine and removed from environmental 
contaminants, contained levels of mercury in some fish that exceeded thresholds for potential 
impacts to fish, birds, and humans. We measured mercury (Hg) in more than 1,400 fish from 86 
remote lakes and rivers – spanning 16 fish species and 21 national parks in 10 western states – and 
compared Hg concentrations in the fish to an array of health benchmarks. Across all parks, sites, and 
species, fish Hg concentrations ranged from 9.9 to 1,109 ng/g ww with a mean of 77.7 ng/g ww. 
Fish Hg levels varied greatly both among and within parks, suggesting that patterns of Hg risk are 
driven by processes occurring at site-specific, local, and global scales. In most parks, Hg 
concentrations in fish were moderate to low in comparison with similar fish species from other 
locations in the western U.S. Mercury concentrations were below the U.S. Environmental Protection 
Agency (EPA) fish tissue criterion for safe human consumption in 96% of the sport fish sampled. 
However, the average concentration of Hg in sport fish from two sites in Wrangell-St. Elias and 
Lake Clark (Alaska) national parks exceeded EPA’s human health criterion. Mercury levels in 
individual sport fish at some sites from Lassen Volcanic (California), Mount Rainer (Washington), 
Rocky Mountain (Colorado), Yellowstone (Wyoming), and Yosemite (California) national parks 
also exceeded the human health criterion. Mercury concentrations exceeded the most conservative 
fish toxicity benchmark at 15% of all sites, and the most sensitive health benchmark for fish-eating 
birds at 52% of all sites. Exposure to high levels of Hg in humans may cause damage to the brain, 
kidneys, and the developing fetus. In wildlife, elevated Hg levels can result in reduced foraging 
efficiency, survival, and reproductive success. Much of the mercury found in these mainly high 
elevation areas is likely the result of air pollution from outside the parks. Future targeted research 
and monitoring across park habitats would help identify patterns of Hg distribution across the 
landscape and facilitate informed management decisions aimed at reducing the ecological risk posed 
by Hg contamination in sensitive ecosystems protected by the National Park Service. 
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Mercury in Fish and Small-pond Health (MyFISH); a statistical model that provides 
fish tissue mercury estimates from small freshwater ponds in South Carolina 

 
Presenting Author: Jim Glover 
 
Recreational fishing and fish consumption is important to many South Carolina citizens and small 
reservoirs and excavated ponds are utilized for this purpose. The goal of MyFISH was to provide 
statistically valid estimates of mercury (Hg) in the tissue of popular game fish from these ponds. 
Over a 2-year period, 349 fish were collected from 38 ponds across South Carolina and analyzed for 
Hg. Using interval censored regression statistical techniques, a predictive model was developed that 
incorporated hydrologic unit land-use, pond type (impoundment or excavated pond), degree of 
management (limed and fertilized or unmanaged), fish type (largemouth bass or ‘bream’), and fish 
length. Linear regression between the predicted and observed estimates for each length normalized 
pond-fish type combination (n=72) indicated that MyFISH explained 73% of the variance in tissue 
Hg in pond fish. To validate the model, historic fish Hg data (n=108) from North Carolina ponds 
were used (n=20). Predictions correlated linearly with an r2 of 0.87. With limited user input, the 
web-based interface for MyFISH allows pond owners to estimate Hg in popular game fish from 
small South Carolina ponds. 
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Perfluorooctane Sulfonate (PFOS) and Other Perfluorinated Chemicals in Michigan 
Water Bodies 

 
Presenting Author: Jennifer Gray 
 
With the aid of a Great Lakes Restoration Initiative grant from the U.S. Environmental Protection 
Agency, the Michigan Department of Community Health has been able to test fish samples (edible 
portions) from reference and potentially historically contaminated locations. Perfluorooctane 
sulfonate (PFOS) and other perfluorinated chemicals were found in edible portion samples from 
various water bodies in Michigan. Testing confirms that PFOS is the predominant perfluorinated 
chemical present in edible portion of fish and that perfluorinated chemical levels are high enough in 
some locations to warrant issuance of water body-specific fish consumption guidelines. 
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Toxics in the Saint Jones Watershed:  Past, Present, and Future 
 
Presenting Author: Richard Greene 
Contributing Authors: John Cargill, Todd Keyser, Upal Ghosh, David Velinsky, Chris Sommerfield 
 
The Saint Jones watershed (233 square kilometers) is located in central Delaware and drains through 
the state’s capital of Dover on its way to the Delaware Bay. Fish consumption advisories have been 
in place in the watershed since 1988 due to PCBs, dioxins and furans, organochlorine pesticides, and 
mercury. Polycyclic aromatic hydrocarbon contamination is also significant in sediments. Local 
sources include NPL and other waste sites, NPDES wastewater discharge (past and present), in-place 
contaminants in sediments, atmospheric deposition, stormwater runoff, and exchange with the 
Delaware Bay. Monitoring and special studies have been performed to better understand the status 
and trends of toxics in this system. This poster highlights selected results from toxics testing of fish, 
sediment, and water samples collected from the Saint Jones watershed in the fall of 2013. Current 
conditions are placed into longer-term perspective by presenting data on toxics in radiodated 
sediment cores collected in fringing tidal wetlands of the Saint Jones watershed. Finally, this poster 
looks to the future of toxics mitigation in surface waters by presenting details from the Mirror Lake 
Remediation and Restoration Project. This project involved adding activated carbon to sediments 
with the intention of sequestering contaminants in place, thereby reducing bioavailability, toxicity, 
and bioaccumulation.  
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Architectural Design of the Michigan Fish Consumption Advisory Program 
 
Presenting Author: Kory Groetsch  
 
With support from the U.S. Environmental Protection Agency (EPA), Great Lakes Restoration 
Initiative, the Michigan Department of Community Health (MDCH) has restructured the assessment 
and communication methods of the Michigan Fish Consumption Advisory Program. MDCH uses 
EPA risk assessment methods and ATSDR public health assessment methods to evaluate chemical 
contaminants found in edible portions of Michigan fish. The communication strategy involves 
message layering, generating public awareness, and encouraging information seeking behavior by 
individuals. This poster describes the program’s architectural design including the program goal, 
design specifications, program elements, technical documentation, and communication strategy. 
  

2014 National Forum on Contaminants in Fish — Proceedings / Page 357 
 
 



 

Use of Biomonitoring to Support Alaska's Statewide Mercury Advisory 
 
Presenting Author: Ali Hamade 
 
The Alaska Division of Public Health offers hair mercury testing through its Statewide Hair Mercury 
Biomonitoring Program to assess exposures to mercury among women of childbearing age. Over 
1,000 eligible women have participated in this program. Hair samples are collected by health care 
providers or the individuals themselves, and analyzed by the Alaska State Public Health Laboratory. 
This program supports the Alaska Division of Public Health fish consumption recommendations, 
most recently updated in July 2014. Having their hair tested for mercury enables women to 
determine their own mercury levels, and learn whether dietary changes are needed to reduce their 
mercury exposure. The Division of Public health follows up with women whose hair mercury 
concentrations approach or exceed the state’s hair mercury level of concern of 5 parts per million to 
identify sources of mercury exposure and provide the necessary fish consumption recommendations. 
This poster will present hair collection and analysis methods, hair monitoring data, and public health 
implications. 
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An Examination of Selenium-based Fish Consumption Advisories in the United 
States and Canada 

 
Presenting Author: Ryan Holem 
 
Selenium (Se) is an essential micronutrient naturally present in varying levels in food and readily 
available as a dietary supplement owing to its presumptive benefits to human health. Selenium has 
been shown to accumulate in tissues of fish when present at elevated levels in aquatic systems and as 
a result, Se-based fish consumption advisories (FCAs) exist at multiple locations in North America. 
Se-based FCAs have the potential to cause confusion amongst anglers and/or consumers given the 
existence of advice encouraging dietary intake of Se. Advocates of Se intake often recommend fish 
as a source of dietary Se, creating the potential for conflicting consumption advice in locations 
where Se-based FCAs have been issued. The objectives of this poster are to: 1) identify the North 
American locations where published Se-based FCAs are in effect, 2) compare the methods used to 
derive trigger levels for Se FCAs and corresponding fish consumption advice, and 3) discuss unique 
aspects of Se-based FCAs. 
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State-level Recreational Fishing and Fish Consumption Advisories in the United 
States: Identifying Opportunities for Improved Risk Communication 

 
Presenting Author: David Love 
Contributing Authors: Meagan Hawes, Jamie Harding 
 
Over 30 million U.S. citizens participate in recreational fishing annually, and take about 400 million 
fishing trips a year to many regions of the United States. Subsistence fishers and their families, and 
women of childbearing age, infants, and young children, face disproportionate health risks from 
exposure to environmental chemicals that bioaccumulate in seafood. Recreational fishing is managed 
by states using public heath-based fish consumption advisories to reduce risks to humans from 
exposures to pollutants. In addition, states employ natural resource-based management of fish stocks 
to protect these natural resources. We examined the extent to which state regulatory agencies present 
recreational fish consumption and catch advisories together. State-level catch and consumption 
advisories were collected from 50 states in 2011 via the U.S. Environmental Protection Agency 
“Advisories Where You Live” website, and by searching state agency websites for the most current 
consumption advisories. Catch and consumption advisories within states were cross-referenced by 
fish species. State-level catch advisories were strongly predictive of state-level consumption 
advisories, by species (R2=0.87) or taxonomic family (R2=0.91). Within each state, however, fish 
catch and consumption advisories were presented together in less than half of fishing guides. Fish 
advisories are often produced by separate state regulatory agencies, indicating an opportunity for 
inter-agency collaboration to improve health communication messaging regarding recreational 
fishing and self-caught fish consumption. Adopting policies that require rigorous state-level inter-
agency collaboration before releasing fish advisories to the public could better protect fishers and 
others from consuming contaminated seafood. These advisories must engage in risk communication 
that reaches the appropriate audience, in a readable language and literacy level, and with 
understandable metrics. 
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Outreach to Urban Anglers: Methods to Inform a Hard-to-Reach Population in 
Detroit 

 
Presenting Author: Susan Manente 
Contributing Author: Donna Kashian 
 
Anglers fishing in Detroit and Saginaw, two impoverished urban areas in Michigan, are less likely to 
be aware of Michigan’s fish advisories and eat more of the most contaminated fish. The Michigan 
Department of Community Health (MDCH) has provided fish advisory information to residents of 
Michigan since the 1970s. More recently, studies conducted by MDCH  along the Saginaw River 
and the University of Michigan along the Detroit River (both designated Areas of Concern by the 
U.S. Environmental Protection Agency) found urban shoreline anglers were more likely to be a 
minority population, have lower income and education levels, and tend to eat more servings of the 
most contaminated fish. They are also more likely to be unaware of the fish advisories. MDCH has 
conducted health education to Detroit and Saginaw area residents using unique methods to reach an 
urban population including employing River Walkers; men who visit anglers at fishing sites to 
provide in-person fish advisory information. MDCH has also developed area-specific materials such 
as signs and brochures with input from local anglers during focus group sessions. An evaluation of 
these outreach methods as well as an ethnography study profiling fish distribution methods, 
essentially tracking fish from the “river to the plate,” were conducted in Detroit. This MDCH poster 
will describe the methods used to reach this hard-to-reach population and preliminary results of the 
evaluation and ethnography study. Providing health education to a unique population is challenging. 
Reaching out to urban anglers is complex and requires innovation, flexibility, and continued funding. 
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Mercury Concentrations and Stable Isotopes of C and N in Alaska Pacific Halibut Muscle 

 
Presenting Author: Todd O’Hara 
Contributing Authors: Rebecca Bentzen, Margaret Castellini, Bob Gerlach, Claude Dykstra 
 
Pacific Halibut (Hippoglossus stenolepis) are one of the world’s largest flatfish, and supports one of 
the most important commercial fisheries on the west coast of the United States and Canada, as well 
as popular recreational and subsistence fisheries. Halibut are an excellent source of lean protein, 
Omega 3 fatty acids, antioxidants, and vitamins. However, concerns about the health risks of 
mercury (Hg) have prompted many states and several federal agencies to advise the public, in 
particular women of childbearing age, to limit consumption of halibut since they accumulate 
monomethyl mercury (MeHg+) in muscle. We measured total Hg concentrations ([THg]) and δ15N 
and δ13C values in muscle of 693 halibut caught in commercial fisheries around Alaska between 
2002 and 2011. The goals of this project were: 1) to evaluate whether δ15N and δ13C values varied 
with region, age, sex, and length of halibut; and 2) determine whether muscle [THg] varied with the 
relative trophic position of the halibut (e.g., δ15N and δ13C values) while accounting for sex, size, 
and region. Variation in [THg] was explained, in part, by feeding ecology of the halibut; [THg] 
increased with trophic position (increasing δ15N) for many regions sampled. The western Aleutian 
island region stood out from the rest of Alaska in that halibut were feeding at a lower trophic 
position (lower δ15N values) but paradoxically had higher [THg] than did halibut in other Alaskan 
waters. This pattern has been observed in other biota and has been attributed to a northeasterly 
movement of mercury from Asia. 
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Status and Trends of Contaminants in Fish from Lake Erie, the Niagara River, 
Cayuga Creek, and Lake Ontario, New York 

 
Presenting Author: Wayne Richter 
Contributing Authors: Xiangrong Li, Lawrence Skinner 
 
We analyzed over 600 individual samples from 16 fish species collected in 2010 through 2012 from 
the New York State waters of Lake Erie, Cayuga Creek, the Niagara River, and Lake Ontario for 
contaminants including mercury, polychlorinated biphenyls (PCBs), chlorinated dioxins and furans, 
organochlorine pesticides, and polybrominated diphenyl ethers (PBDEs). Collections were typically 
10 to 15 individuals per species at a site, with species selection dependent upon availability. We 
examined spatial patterns and compared the current data to historical results as far back as 1970. 
 
Mean mercury concentration over all fish in the current sample was 0.16 ppm (range: 0.029 ppm to 
1.09 ppm) with only one fish exceeding 1 ppm. Site and species specific mercury concentrations 
dropped between 1970 and the next sampling period beginning in 1988, but showed no change in 
subsequent periods up to the present. PCB and organochlorine pesticide concentrations were 
generally lower than recorded previously. PCB concentrations ranged from non-detect to 11.0 ppm, 
with 99% of fish below 2 ppm. DDT and metabolites were detected in most fish, though at low 
levels (range: non-detect to 0.73 ppm). Mirex concentrations, a primary cause of consumption 
advisories for the Niagara River and Lake Ontario, dropped considerably with most fish below the 
detection limit and only a single fish exceeding 0.1 ppm. Other organochlorine pesticides were 
generally detected in small numbers of fish and at low concentrations. With the exception of Cayuga 
Creek, all site and species combinations had a dioxin toxic equivalency (TEQ) below health advisory 
guidelines. PBDEs were found in all fish with an overall mean concentration of 29.0 ppb (range: 1.3 
ppb to 122.6 ppb); about two-thirds of 47 analyzed PBDE congeners were detected. Based on the 
decline of contaminant levels in fish, the New York State Department of Health relaxed specific 
advisories for several important Lake Ontario and lower Niagara River fish species.  
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Trophic Ecology and Mercury Sources for Hawaiian Bottomfish 
 
Presenting Author: Dana Sackett 
Contributing Authors: Jeffrey C. Drazen, Anela Choy, Brian Popp, Robery Humphrey, Gerald Pitz 

 
In Hawai‘i, some of the most important commercial and recreational fishes are an assemblage of 
lutjanids and carangids called bottomfish. Despite their importance, we know little about their 
trophic ecology or where the mercury (Hg) that ultimately resides in their tissue originates. While 
some have suggested that the source of Hg in marine fish derives from freshwater coastal Hg 
methylation that is subsequently advected offshore, others have suggested there are major ocean 
sources of Hg methylation independent of freshwater and coastal ecosystems. Here we investigated 
these topics by analyzing muscle tissue samples for trace mercury content, nitrogen, carbon, and 
amino acid specific isotope ratios in five species of bottomfish distributed across different depths 
from the Northwestern Hawaiian Islands (NWHI) and the Main Hawaiian Islands (MHI). Species 
had significantly different sources of nitrogen and carbon, particularly shallow water species, which 
had isotopic values suggesting benthic food sources. High trophic level lutjanids that foraged in 
deeper water, benthic environments generally had higher Hg levels. These results suggested that 
benthic Hg methylation is an important source of Hg for shallow benthic feeders, while deepwater 
sources of methylmercury may be important for those with food derived from the pelagic 
environment. Despite the lack of freshwater sources of Hg methylation in the NWHI, Hg levels were 
higher in shallow species in the NWHI. Additionally, the nearly identical models explaining the 
variation in tissue Hg in the MHI and NWHI suggested Hg methylated in freshwater environments 
were not a major source of Hg in fish tissue.  
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Green Tea Increases Blood Concentration of Mercury from Fish 
 
Presenting Author: Charles Santerre 
Contributing Authors: Elsa Janle, Chris Manganis, Tzu-Ying Chen, Bruce  Craig 
 
Fish provides many health benefits but are also the most common source of dietary mercury, which can 
be detrimental to the developing brain during the early stages of life. The bioavailability of mercury in 
fish may be affected by other meal components. In this study, the effect of green tea on the 
bioavailability of mercury from a fish meal was studied in rats and compared to a control group and a 
group treated with meso-2,-3-dimercaptosuccinic acid (DMSA), a compound used medically to chelate 
mercury (n=5/group). Rats were given via gavage a 4g fish meal which delivered 5.24 µg mercury/ kg 
body weight and one of the treatments: Control (water), green tea powder (357 mg/kg), and DMSA (120 
mg/kg). Rats were given access to AIN-93M polyphenol-free chow for 3h at 12h intervals. Rats were 
dosed with each of the treatments at 12h intervals with each chow meal. Blood samples (5µL) were 
collected for 95h and analyzed for mercury by thermal decomposition-amalgamation/atomic absorption 
spectrophotometry. Green tea significantly increased the concentration of total mercury in the blood 
relative to the control whereas, DMSA significantly decreased mercury concentrations. In addition, 
meals were accompanied by a slight increase in blood mercury for several meals following the initial 
dose in all groups. These results suggest that the amount of mercury absorbed from a fish meal depends 
not only on the mercury content of the fish but also on the meal composition. The results also show that 
subsequent feedings where mercury was not consumed result in slight increases in blood mercury.  
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Trends of PCB Concentrations in Lake Michigan Coho and Chinook Salmon, 1975–2010 

 
Presenting Author: Candy Schrank 
Contributing Authors: Paul Rasmussen, Meghan Williams 
 
The manufacture and use of polychlorinated biphenyls (PCBs) was banned in the United States in 
1977 after it was determined that these compounds adversely affect animals and humans. The 
Wisconsin Department of Natural Resources has quantified total PCB concentrations in Lake 
Michigan chinook (n=765) and coho (n=393) salmon (Oncorhynchus tshawytscha and 
Oncorhynchus kisutch, respectively) filets since 1975. We analyzed these data to estimate trends in 
PCB concentrations in these fish (1975–2010). We used generalized linear models with a gamma 
error distribution and log link fit to the untransformed concentrations. Trend patterns were examined 
using graphical smoothing and generalized additive models. We identified a candidate set of models 
that included time trend and other predictor variables. Using the Akaike Information Criterion to 
select among models, we found the best models for both species included piecewise linear time 
trends, total body length, % lipid, and collection season as predictor variables. The intersection of the 
two trends was 1985 for chinook salmon and 1984 for coho salmon. PCB concentrations in both 
species increased with body length and % lipid, and were higher for individuals caught in the fall. 
Our data reveals a dramatic decline in PCB concentrations of −16.7%  and −23.9% per year for 
chinook and coho, respectively, up until the intersection year, likely reflecting implementation of 
restrictions on Aroclor-based PCBs. After the intersection year to 2010, PCB concentrations 
declined at an annual rate of −4.0% (95% CI: −4.4% to −3.6%) and −2.6% (95% CI: −3.3% to 
−1.9%) for chinook and coho, respectively. 
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Assessment of Perfluorinated Compounds (PFCs) in Fish from U.S. Rivers and the 
Great Lakes 

 
Presenting Author: Blaine Snyder 
Contributing Authors: Leanne Stahl, John Wathen, Harry McCarty 
 
The chemical structure of perfluorinated compounds (PFCs) gives them unique properties, such as 
thermal stability and the ability to repel both water and oil, which make them useful components in a 
wide variety of consumer and industrial products. Their high production volume led to widespread 
distribution in the environment, particularly in water where they are most readily transported. PFCs 
have emerged as contaminants of concern because they are broadly distributed, persistent in the 
environment, and linked to potential health effects. Recent modeling studies estimate that PFC 
contamination in food may account for most human exposure to perfluorooctane sulfonate (PFOS) 
and perfluorooctanoate (PFOA), with results from other studies suggesting that fish from 
contaminated waters may be the primary source of exposure to PFOS. The U.S. Environmental 
Protection Agency (EPA) Office of Science and Technology (OST) within the Office of Water 
identified the need for a comprehensive characterization of PFC contamination in U.S. fish. OST 
conducted a national-scale study of urban rivers and a regional-scale study of the Great Lakes to 
evaluate the extent of PFC contamination in freshwater fish. Both studies were conducted under the 
framework of EPA’s National Rivers and Streams Assessment and EPA’s National Coastal 
Condition Assessment in the Great Lakes. Fish were collected for PFC analysis from 162 randomly 
selected urban river locations throughout the lower 48 states (2008 and 2009) and from 157 
randomly selected nearshore locations in the five Great Lakes (2010). Fish fillet composites were 
analyzed for 13 PFCs including PFOA and PFOS. Six PFCs dominated frequency of occurrence in 
the fillet samples from both studies. PFOA had a low frequency of occurrence (detected in <12% of 
all samples); however, PFOS was present in 73% and 100% of fish samples collected for the urban 
river and Great Lakes studies, respectively. Probability-based results indicated that the median 
concentration of PFOS is 10.7 ppb in fish from U.S. urban rivers and 15.2 ppb in fish from the Great 
Lakes. The maximum PFOS concentration measured in fillet tissue was 127 ppb in urban rivers and 
80 ppb in the Great Lakes. 
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EPA’s Assessment of Contaminants in Fish from U.S. Rivers 
 
Presenting Author: Leanne Stahl 
Contributing Authors: John Wathen, Blaine Snyder, Harry McCarty 
 
The U.S. Environmental Protection Agency (EPA) Office of Water and Office of Research and 
Development are collaborating to conduct a national study of fish tissue contamination in U.S. 
rivers. This study provides data for human health applications related to fish consumption, adding to 
the core ecological assessments EPA is conducting under the statistically designed National Rivers 
and Streams Assessment (NRSA). Results from the 2008-2009 NRSA fish tissue indicator generated 
a national baseline for fish contamination data including mercury, PCBs, and contaminants of 
emerging concern (i.e., perfluorinated compounds and polybrominated diphenyl ethers) in rivers. 
EPA’s inclusion of fish tissue analysis in the 2013-2014 NRSA will provide the first probability-
based national fish contamination trends data for U.S. rivers. Sampling in 2013-2014 will involve 
the collection of fish tissue at a statistically representative subset of over 400 river locations (5th 
order or greater) assessed during the 2008-2009 NRSA. This subset provides sufficient sample size 
to develop national estimates of toxic chemical concentrations in fish with acceptable confidence 
intervals. Assessment of contaminants in river fish for this human health component involves 
collecting one fish composite sample from each of the river sites consisting of five similarly sized 
adult fish of the same species that are commonly consumed by humans. Fillet tissue from each 2013-
2014 composite sample will be analyzed for mercury and 13 perfluorinated compounds (PFCs) 
including perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS). Samples will 
also be archived for potential future analysis of polybrominated diphenyl ethers (PBDEs) and 
polychlorinated biphenyls (PCBs). Sample collection is proceeding in 2013 and 2014, fish tissue 
analysis and data quality review will be completed in 2015, and EPA anticipates having results 
available to report in 2016. 
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An Investigation of Mercury Concentration Trends in Fish Tissue in the Ohio River 
 
Presenting Author: Rob Tewes 
Contributing Author: Jeff Thomas 
 
The Ohio River Valley Water Sanitation Commission (ORSANCO) is a multi-state pollution control 
agency formed in 1948 and charged primarily with pollution abatement in the basin, criteria and 
standard development and issuance, and environmental and biological monitoring. ORSANCO has 
been collecting fish tissue contaminant data from the Ohio River since the 1980s. The six main stem 
states (Pennsylvania, Ohio, West Virginia, Kentucky, Indiana, and Illinois) have been using these 
data to issue risk-based fish consumption advisories since the 1990s.  
 
A comprehensive analysis of mercury trends in fish tissue is warranted at this time as recent air 
emission regulations could ultimately be responsible for directing more mercury into waterways. 
Additionally, mixing zones for bioaccumulating contaminants of concern, like mercury, are in the 
process of being eliminated on the Ohio River, potentially affecting permit renewals for many Ohio 
River dischargers. In addition to fish tissue contaminant data that ORSANCO has gathered over the 
last three decades, we have also compiled contaminant data from other agencies from as early as 
1972. We conducted a data quality review to qualify all data to be used in comparisons and trend 
analyses. All data used in this investigation were derived from fillets only (not whole fish), multiple 
fish composites (unless otherwise noted), taken from fish of average size (within angling regulations 
unless otherwise noted) and multiple trophic levels, and analyzed using comparable methods with 
accompanying QAQC documentation.  
 
Data that fell within qualification parameters were analyzed spatially and temporally by species, 
taxonomic family, trophic level, and size range. We chose to compare mercury concentrations in 
individual species by river segment and by year to determine if concentrations were increasing or 
decreasing in any particular species in any river segment over time. Additionally we did a more 
gross analysis based on trophic level by river segment per year. We were able to determine the 
frequency and specificity of violations (>0.3 mg/kg) and denote differences in concentrations across 
species by river segment.  
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 “All Things Fish” Informational Website: Conceptual Design  

 
Presenting Author: Marcella Thompson 
Contributing Authors: Amie Parris, Bruce Hooke, Robert Vanderslice 
 
Goal and Objectives  

• Create an informational website that provides “one-stop shopping” for recreational and 
subsistence fishers and their families.  

• Provide information about the risks and benefits of eating Rhode Island fish.  
• Unite sampling data from state, federal, and tribal agencies as well as research from 

academic institutions.   
• Develop a sustainable and coordinated program for assessing and monitoring contaminants 

and nutrients in Rhode Island freshwater and saltwater fish.  
 

Background   
• Fish tissue analyses of mercury, polychlorinated biphenyls (PCBs), and other environmental 

contaminants are collected sporadically by state, federal, and tribal agencies as well as 
academic institutions for research. These efforts are not coordinated nor are the data 
reviewed in toto.   

• Web-based information about fishing and fish advisories are absent, outdated, or not linked. 
Fish advisories for mercury and for other contaminants such as cyanobacteria are not linked. 
The benefits of consuming Rhode Island fish have not been addressed.   

• There is anecdotal evidence of subsistence fishing by low-income families, immigrants, and 
Native Americans.   

• There is a need to consolidate information, update fish consumption advisories, and create 
one-stop consumer-oriented website.   

 
Methodology   

• Meet with state and federal regulators, tribal councils, and academic researchers to begin 
dialogue on comprehensive fish advisories. Completed. 

• Establish Memoranda of Understanding to share fish tissue analyses data. Consolidate data 
and update fish advisories statewide. In Process. 

• Create user-friendly and useful information for “all things fish.” Beta-test among different 
subgroups.  
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