


Eat Fish, Be Smart, Choose WiselyEat Fish, Be Smart, Choose Wisely
Human Health Assessment Human Health Assessment 

of Puget Sound Fishof Puget Sound Fish

2009 National Forum 2009 National Forum 
on on 

Contaminants in FishContaminants in Fish

Joan Hardy
Toxicologist

Office of Environmental Health, Safety 
and Toxicology

Washington State Department of HealthWashington State Department of Health

Portland, Oregon
November 2, 2009



Department of Health (DOH) Department of Health (DOH) 
BackgroundBackground



 
Office of Environmental Health, Safety and Office of Environmental Health, Safety and 
Toxicology (OEHST)Toxicology (OEHST)



 
What does OEHST do?What does OEHST do?



 

Technical assistance to Local Health Technical assistance to Local Health 
Jurisdictions Jurisdictions 



 

Food safetyFood safety


 

Zoonotic diseasesZoonotic diseases


 

Human health assessmentsHuman health assessments



Puget SoundPuget Sound



 
History of chemical contaminationHistory of chemical contamination


 

Urban embaymentsUrban embayments

http://www.sff.net/people/K-Mac/images/aerial/CV62-CV41-CV61-CVN70_at_Bremerton_2003.jpg


Puget Sound



Puget Sound Assessment and Puget Sound Assessment and 
Monitoring ProgramMonitoring Program (PSAMP)(PSAMP)



 
Began in 1988Began in 1988



 
PurposePurpose


 

Monitor longMonitor long--term contaminant trendsterm contaminant trends


 

Biological ResourcesBiological Resources


 

Physical Environment and HabitatPhysical Environment and Habitat


 

Nutrients and PathogensNutrients and Pathogens


 

Toxic ContaminantsToxic Contaminants



PSAMP PSAMP -- FishFish



 
RockfishRockfish


 

Brown rockfishBrown rockfish


 

Copper rockfishCopper rockfish


 

Quillback rockfishQuillback rockfish


 

Yelloweye rockfishYelloweye rockfish



 
English soleEnglish sole



 
SalmonSalmon


 

Chinook salmonChinook salmon


 

Coho salmonCoho salmon





Salmon
Stations



Step 1Step 1

Determine contaminant concentrations 
in Puget Sound fish 
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Contaminant ScreeningContaminant Screening



Contaminants of ConcernContaminants of Concern 
Human HealthHuman Health



 
MercuryMercury



 
PCBsPCBs
-- ArsenicArsenic
-- Benzyl Alcohol Benzyl Alcohol 
-- Bis(2ethylhexyl)phthalate Bis(2ethylhexyl)phthalate 
-- Chlordane Chlordane 
-- Copper Copper 
-- DDD DDE DDTDDD DDE DDT



Hg and PCBs in PS fishHg and PCBs in PS fish
Hg (ppm)Hg (ppm) PCBs (ppb)PCBs (ppb)

Total AroclorsTotal Aroclors

RockfishRockfish 0.2870.287 55.355.3

Urban 0.3680.368 134134

Near-urban 0.2250.225 45.145.1

Non-urban 0.2180.218 5.85.8

English SoleEnglish Sole 0.0600.060 38.638.6

Urban 0.0720.072 73.673.6

Near-urban 0.0530.053 17.217.2

Non-urban 0.0510.051 9.39.3

ChinookChinook 0.0930.093 54.054.0

InIn--riverriver 0.0960.096 50.250.2

MarineMarine 0.0820.082 73.273.2

CohoCoho 0.0390.039 31.831.8

InIn--riverriver 0.0380.038 31.131.1

MarineMarine 0.0510.051 34.434.4

AGE AGE -- HgHg
Length is not a good predictor of ageLength is not a good predictor of age
Anglers rarely target a single speciesAnglers rarely target a single species
Species may be difficult to identifySpecies may be difficult to identify

LOCATION LOCATION -- PCBsPCBs

LOCATION LOCATION -- PCBsPCBs
-- UrbanUrban
-- NearNear--UrbanUrban
-- NonNon--UrbanUrban

AGE AGE -- HgHgChinook Chinook -- Higher contaminant valuesHigher contaminant values
Higher trophic levelHigher trophic level
Diet/life history/ageDiet/life history/age

Fat contentFat content

Coho Coho -- Lower contaminant levelsLower contaminant levels
Trophic levelTrophic level
Fat contentFat content

Age/life historyAge/life history



0 10 20 30 40 50 60 70 80

SE Alaska b

Kenai River, AK a

Oregon b

Washington Coast c

Columbia River d

British Columbia b

Nooksack 

Skagit

Nisqually

Sinclair Inlet

Puget Sound (in-river)

Duwamish

Deschutes

Puget Sound (Marine)

PCBs (ppb)

PCB levels in Puget Sound Chinook vs Washington coast, 
Alaska, Oregon, and British Columbia (solid bars) 



Step 2Step 2

Estimate the amount of Puget Sound 
fish eaten by public



Consumption SurveysConsumption Surveys



 
TribesTribes


 

SuquamishSuquamish


 

TulalipTulalip


 

Squaxin IslandSquaxin Island



 
RecreationalRecreational



 
Asian & Pacific IslandersAsian & Pacific Islanders



Step 3Step 3

Estimate exposure doses to 
contaminants from eating various 

Puget Sound fish



Step 4Step 4

Determine if exposure dose exceeds 
reference dose (i.e. “safe” dose) or 
results in unacceptable cancer risk



Step 1. Determine contaminant (i.e., 
mercury and PCB) concentrations in 

Puget Sound fish

Step 2. Estimate the amount of Puget 
Sound fish eaten by public (i.e. 

recreational anglers, Tribes, API) 

Step 3. Estimate exposure doses to 
contaminants from eating various 

Puget Sound fish. 

Step 4. Determine if exposure dose 
exceeds reference dose (i.e. “safe” 

dose) or results in unacceptable 
cancer risk. 

No population receives 
excessive contaminant dose 

from Puget Sound Fish

One or more 
population receives 

excessive 
contaminant dose 
from Puget Sound 

fish

No advice 
necessary

Fish 
consumption 

advice (i.e. meal 
limits, general 

advice)

Determine a “safe” fish 
consumption rate (i.e. meals per 

month) 

Assessment 
Protocol



How Do We Develop a Fish How Do We Develop a Fish 
Advisory?Advisory?



 
Calculate meal limits Calculate meal limits 


 
88--oz meals per month or weekoz meals per month or week



 

Based on PCBs, Hg, and additive Based on PCBs, Hg, and additive 
endpointsendpoints



 
Consider benefits of eating fishConsider benefits of eating fish



 
Create a clear messageCreate a clear message



Location
Average 
Mercury 

concentration 
(ppm)

Average PCB 
concentration  

(ppb)

Calculated 
meals per 

month based 
on mercury

Calculated 
meals per 

month based 
on PCBs

Calculated 
meals per 

month based 
on additive 
endpoint

Non-urban 
locations

0.218 5.8 3.7 28 3.4

Near-urban 
locations

0.225 45.1 3.6 3.6 2.2

Rockfish Meal Limit 
Calculations









Estimated PCB LevelsEstimated PCB Levels



 
No data for Bellingham Bay, Budd Inlet, No data for Bellingham Bay, Budd Inlet, 
Everett Harbor, and Port Angeles.Everett Harbor, and Port Angeles.

[[mPCBmPCB] = ] = ee1.64*[1.64*[sPCBsPCB]0.35*]0.35*ee0.13*0.13*AgeAge
WhereWhere::


 

mPCB = concentration of PCBs in muscle as sum of 3 mPCB = concentration of PCBs in muscle as sum of 3 
Aroclors, ng/g, wet wt., Aroclors, ng/g, wet wt., 



 

sPCB = concentration of PCBs in sediments as sum of 3 sPCB = concentration of PCBs in sediments as sum of 3 
Aroclors, ng/g, dry wt., Aroclors, ng/g, dry wt., 



 

Age = fish age in years.Age = fish age in years.



Location Sediment N

Sediment PCB 
concentration (ppb, 

dry wt.)

Predicted E. sole 
concentration (ppb, wet 

wt.)
Meals per 

month

Bellingham Bay 45 14.8 29.9 5

Budd Inlet 9 13.9 29.3 5

Everett Harbor 33 355 91.0 2

Port Angeles 22 12.7 28.3 6

Estimated PCB Levels in E. sole based on 
Matched PCB Sediment Concentrations





Chinook Salmon RecommendationsChinook Salmon Recommendations



 

Puget Sound Chinook salmon may be Puget Sound Chinook salmon may be 
consumed once (eight ounces) per week.consumed once (eight ounces) per week.



 

Anglers who catch resident Chinook salmon Anglers who catch resident Chinook salmon 
(blackmouth) in the Puget Sound winter (blackmouth) in the Puget Sound winter 
fishery should limit their fishery should limit their 
consumption to two eightconsumption to two eight--
ounce meals per month.  ounce meals per month.  



Consumption Advice for All FishConsumption Advice for All Fish



 
General advice  General advice  


 

Choose fish with lower contaminant Choose fish with lower contaminant 
levelslevels



 

Grill, bake or broil/ remove skinGrill, bake or broil/ remove skin


 

Choose a variety of speciesChoose a variety of species





Risk CommunicationRisk Communication



 
MediaMedia



 
SignsSigns



 
InternetInternet



 
Printed Printed 
materialsmaterials



 
Health care providersHealth care providers



 
Tribes and local health jurisdictionsTribes and local health jurisdictions



 
Community groupsCommunity groups









Outreach to anglersOutreach to anglers

http://wdfw.wa.gov/fish/regs/2006/2006sportregs.pdf




Data GapsData Gaps



 
Obtain contaminant data in crab, Obtain contaminant data in crab, 
shrimp, and bivalvesshrimp, and bivalves



 
Confirm levels in chum, pink and Confirm levels in chum, pink and 
sockeyesockeye



 
Obtain dioxin/furan data in PS speciesObtain dioxin/furan data in PS species



 
Assess PBDE levels in fish speciesAssess PBDE levels in fish species



 
Conduct a Conduct a ““market basketmarket basket”” survey of survey of 
PCBsPCBs



Puget Sound PartnershipPuget Sound Partnership



 
A community effort of citizens, A community effort of citizens, 
governments, tribes, scientists and governments, tribes, scientists and 
businesses working together to restore businesses working together to restore 
and protect the Soundand protect the Sound



 
Goal is to make P.S. healthy again.Goal is to make P.S. healthy again.



 
Roadmap to get it done is the Roadmap to get it done is the ““Action Action 
AgendaAgenda””



Eat FishEat Fish



 
American Heart Association American Heart Association –– 2 2 
meals/wkmeals/wk



 
Eat a variety of fish, especially oily fishEat a variety of fish, especially oily fish



 
BenefitsBenefits


 

Reduces cardiovascular disease riskReduces cardiovascular disease risk


 

Beneficial effects on fetal developmentBeneficial effects on fetal development



ResourcesResources



 
State of Washington   State of Washington   


 

http://www.doh.wa.gov/fishhttp://www.doh.wa.gov/fish


 

http://www.doh.wa.gov/ehp/oehas/fish/ps.htmhttp://www.doh.wa.gov/ehp/oehas/fish/ps.htm

http://www.doh.wa.gov/fish
http://www.doh.wa.gov/ehp/oehas/fish/ps.htm
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