
From: https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf

SALMON ADVISORIES: PUGET SOUND & LOWER DUWAMISH RIVER

NOTE
Focus is on Salmon 
so not discussing 
resident fish

https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf


To Protect Public Health 
• Help people make healthy decisions about 
how much fish is safe to eat. 
• This is important because some fish have 
pollutants at levels that can harm your health.

To Promote Public Health 
• Help people make decisions about how much 
fish to eat to  get health benefits of eating fish 
(healthy heart, early brain development).

From: https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf

What is the Purpose of Fish Advisories?

SALMON ADVISORIES: PUGET SOUND & LOWER DUWAMISH RIVER

https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf


Fish advisories are based on:

• How much of a contaminant is 
in the fish

• How much of a contaminant is 
“safe” for people to ingest

[Acceptable Daily Intake (ADI)               
or Reference Dose (RfD)]

SALMON ADVISORIES: PUGET SOUND & LOWER DUWAMISH RIVER

From: https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf

https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf


For the Lower Duwamish River, 
fish advisories are based on levels of 
polychlorinated biphenyls (PCBs) in fish. 

WHAT ARE PCBs?
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WHAT ARE PCBs?

PCBs are a group of chemicals formed by chlorine atoms 
attached to a pair of benzene rings.

There are over 200 PCBs (known as “congeners”). 

There are no known natural sources of PCBs. 

PCBs were used as coolants and lubricants. 

They don’t burn easily and are good insulators. 

They are found in transformers and other electrical 
equipment, and in products like caulk and paints. 

From: https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26From: 
https://www.sigmaaldrich.com/catalog/
product/sial/35599?lang=en&region=US

https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26
https://www.sigmaaldrich.com/catalog/product/sial/35599?lang=en&region=US


WHAT ARE PCBs?

PCBs build up in the environment and can harm your 
health. They accumulate in fish and marine mammals, 
reaching levels that may be many thousands of times 
higher than in water.

The manufacture of PCBs was banned in the U.S. in 1977, 
but PCBs can still be released to the environment from:
• hazardous waste sites; 
• improper disposal of wastes and consumer products; 
• leaks from old electrical transformers containing PCBs; 
• burning of some wastes in incinerators

The most important route of PCB exposure is through 
consuming fish contaminated with PCBs.  
From: https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26From: https://www.blue-growth.org/ 

Plastics_Waste_Toxins_Pollution/PCBs_
Poly_Chlorinated_Biphenyls.htm

https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26
https://www.blue-growth.org/Plastics_Waste_Toxins_Pollution/PCBs_Poly_Chlorinated_Biphenyls.htm


WHAT ARE PCBs?

High exposure to PCBs can cause skin conditions 
such as acne and rashes. High exposure is also 
associated with possible liver damage and cancer.

Babies of women who ate large amounts of PCB-
contaminated fish showed problems with motor 
skills and a decrease in short-term memory for 
several years. 

Other studies suggest that children born to and 
nursed by mothers exposed to high levels of PCBs 
have compromised or damaged immune systems.

From: https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26From: https://www.slideserve.com/yachi/pcbs-
in-building-materials

https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=140&tid=26
https://www.slideserve.com/yachi/pcbs-in-building-materials


HOW DO WE KNOW THE AMOUNT 
OF PCBs THAT IS SAFE TO INGEST?

From: https://www.epa.gov/iris
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HOW MUCH PCB CONTAMINATED FISH IS SAFE TO EAT? 

Different agencies use similar studies to determine 
the amount of PCBs that is safe to ingest, but they 
use different terms for this amount. 

EPA’s Integrated Risk Information System (IRIS) uses 
the term Reference Dose (RfD)

The Agency for Toxic Substances and Disease 
Registry (ATSDR) uses the term Minimal Risk Level 
(MRL)

Others use Acceptable Daily Intake (ADI)

From: https://www.epa.gov/iris

https://www.epa.gov/iris


EPA and ATSDR indicate that the 
amount of PCBs that is safe to 
ingest every day for a ~155lb (70Kg) 
adult is: 0.02 ug/Kg/day

SALMON ADVISORIES: PUGET SOUND & LOWER DUWAMISH RIVER

Note: EPA has determined that PCBs are “probable human 
carcinogens,” which means there is strong evidence that they 
cause cancer in animals, but not strong evidence in humans.

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0389_summary.pdf

https://www.atsdr.cdc.gov/toxprofiles/tp17.pdf

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0389_summary.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp17.pdf


Remember: In the Duwamish, fish 
advisories are based on levels of 
polychlorinated biphenyls (PCBs). 

https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-278.pdf
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https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-104.pdf

https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-278.pdf
https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-104.pdf


SUMMARY OF DATA FOR PCB LEVELS IN SALMON

Salmon Species Location
Mean PCB Level 

(ng/g)
Range 

PCB Levels
Number 
Samples

Meal Limit Calculation 
per month  (risk based)

Advisory Limits 
per month  (adjusted for benefits) Comments

Chinook
2006 DOH Publication All Puget Sound 54* 11--223 210 3.5 4  (1/wk)** *Skinless fillets only / **assumes cooking per DOH recs
2006 DOH Publication Duwamish River 57.2 65* 3 " * 31 composite, 34 individual samples
2003 DOH Publication Duwamish River 55 64* 45 3.7 * 95% Upper Confidence Interval
2016 NOAA Publication Duwamish River 56 65
2016 NOAA Publication Puget Sound 76 28
2016 NOAA Publication Alaska 7.7 5--11 53

Coho
2006 DOH Publication All Puget Sound 31.8* 5--126 221 5.9 8-12  (2-3/wk)** *Skinless fillets only / **assumes cooking per DOH recs
2006 DOH Publication Duwamish River 39.6 45* 4 " * 44 composite, 1 individual samples
2003 DOH Publication Duwamish River 39 45* 45 5.2 * 95% Upper Confidence Interval
2016 NOAA Publication Puget Sound 31 27--35 157
2016 NOAA Publication Alaska 2.9 1.6--4 22

Sockeye
2016 NOAA Publication Alaska 14.4 3.6--130 142
2016 NOAA Publication British Columbia 5.2 1.5--13 52

Pink
2016 NOAA Publication Alaska 2.2 1.3--3 25

Chum
2016 NOAA Publication Alaska 2.7 2--3.2 24



https://www.doh.wa.gov/Portals/1/Docume
nts/Pubs/334-104.pdf

PCB LEVELS IN SALMON USED FOR DOH ADVISORY*

* Based on discussions with Dave McBride from WA State 
Department of Health

https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-104.pdf


ADDITIONAL DATA ON PCB LEVELS IN SALMON

C = Composite sample
I = Individual sample



ADDITIONAL DATA ON PCB LEVELS IN SALMON



Contaminant concentrations used to estimate exposure to contaminants in 
Duwamish River fish are given below in Table C2. 

ADDITIONAL DATA ON PCB LEVELS IN SALMON



https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-278.pdf

ADDITIONAL DATA ON PCB LEVELS IN SALMON

https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-278.pdf


https://www.nwfsc.noaa.gov/assets/2
5/8314_11302016_111957_TechMem
o135.pdf

ADDITIONAL STUDIES OF PCB LEVELS IN SALMON

https://www.nwfsc.noaa.gov/assets/25/8314_11302016_111957_TechMemo135.pdf


https://www.nwfsc.noaa.gov/assets/2
5/8314_11302016_111957_TechMem
o135.pdf

ADDITIONAL STUDIES OF PCB LEVELS IN SALMON
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https://www.nwfsc.noaa.gov/assets/2
5/8314_11302016_111957_TechMem
o135.pdf
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https://www.nwfsc.noaa.gov/assets/2
5/8314_11302016_111957_TechMem
o135.pdf

ADDITIONAL STUDIES OF PCB LEVELS IN SALMON

https://www.nwfsc.noaa.gov/assets/25/8314_11302016_111957_TechMemo135.pdf


https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-139.pdf

How fish is prepared and cooked can affect how much 
of the PCBs are still in the fish when you eat it.

The fish consumption calculations account for removing 
the fatty parts of the fish (skin, belly, head, and organs), 
but do not account for how the fish is cooked.

PCBs can be further reduced by grilling, baking or 
broiling in a way that lets the fat drip off while cooking, 
vs boiling, frying, or cooking the fish whole.

Calculating how much fish is “safe” to eat:
Other considerations

https://www.doh.wa.gov/Portals/1/Documents/Pubs/334-139.pdf


Calculating how much fish is “safe” to eat:
Other considerations



From: https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf

Recommended consumption levels are adjusted to 
reflect the lower levels of PCBs that are expected to be 
in salmon prepared according to the “Healthy Tips” 
provided in the advisory. 

Thus, the advisory for the number of meals per week 
is higher than what would be calculated based solely 
on PCB concentrations in skinless raw fish tissue to 
promote the consumption of fish.

SALMON ADVISORIES: PUGET SOUND & LOWER DUWAMISH RIVER

NOTE: 8 meals/month is considered “Unrestricted (healthy 
choice)” on DOH website

https://www.doh.wa.gov/DataandStatisticalReports/Health
DataVisualization/fishadvisory

https://www.doh.wa.gov/Portals/1/Documents/Pubs/333-084.pdf
https://www.doh.wa.gov/DataandStatisticalReports/HealthDataVisualization/fishadvisory


Thanks to the colleagues below for their comments on the presentation

Dave McBride Washington State Department of Health

Arthur Wendel Region 10 Agency for Toxic Substances and Disease Registry

Sandra O’Neill Washington State Department of Fish and Wildlife

Elly Hale Region 10 Environmental Protection Agency

Lon Kissinger Region 10 Environmental Protection Agency

Piper Peterson Region 10 Environmental Protection Agency


