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Celebrating 50 years of NWFSC toxics science  
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“Ecotoxicology” focus launched circa 1972, following the Shi Shi Beach oil spill on the outer Washington Coast



Non-point source pollution
“Non-point source pollution occurs when rainfall and 
snowmelt wash pollutants… into our rivers and coastal 
waters… Our failure to manage the human activities that 
affect the nation’s oceans is compromising their 
ecological integrity, diminishing our ability to fully 
realize their potential, costing us jobs and revenue, 
threatening human health, and putting our future at 
risk” 

“Today, non-point sources represent the greatest 
pollution threat to our oceans and coasts… the 
situation requires that we apply new thinking about 
the connection between the land and the sea, and the 
role watersheds play in providing habitat and reducing 
pollution” 

- U.S. Commission on Ocean Policy

- Pew Oceans Commission

2004

2003
These problem/vision statements have guided the past two 

decades of NOAA stormwater science in the Salish Sea



Non-point source pollution – urban runoff



Toxic runoff flows through coho habitats
• Widely distributed

• Lowland streams

• > 1 yr in freshwater

• Supported by a diverse 
food web

• (Very) sensitive to 
degraded water quality

• ESA focal species

StreamNet.org



Coho as sentinels for toxic runoff
Fall 2000 Fall 2014

Katherine Lynch, Seattle Public Utilities Puget Soundkeeper Alliance

Pre-spawn mortality in 
adult female coho – nearly 
100% egg retention in 
carcasses (unspawned).



The coho urban runoff mortality 
syndrome: initial findings
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As-yet unidentified toxics in 
stormwater are likely killing 
coho salmon.  Yearly 
mortality rates are often high 
– i.e. > 70% of a total run.

Mortality is closely 
associated with land cover 
(urbanization).  Many Puget 
Sound watersheds are 
currently at risk.

Wild coho salmon cannot 
withstand the high rates of 
annual spawner die-offs 
observed in urban/urbanizing 
watersheds since 2000.



Mortality hotspot mapping for coho

So… what’s killing the coho?



Motor vehicles: sources of thousands of 
distinct and potentially toxic chemicals

Oil, grease, exhaust, tires, etc.



A novel tire-derived chemical enters the 
salmon habitat picture 

6PPD-quinone



Near-term research priorities (NOAA)
Establish and validate new analytical methods for monitoring 
6PPD and related chemicals in the the environment

mayfly nymphcladoceran

Photo credit: Paul Nicklen, National Geographic
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Pacific herring



coho

chum

Untreated urban runoff AND tire leachate is acutely lethal to adult coho but not chum

Determine relative risks to other west coast salmonids 
– salmon,  steelhead, bull trout, etc.
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Near-term research priorities (NOAA)
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Juvenile salmonids exposed to runoff from three separate storms

French et al.., manuscript in NWFSC internal review

Lethality in steelhead and Chinook
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COHO STEELHEAD
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Between the two species, nearly all of the U.S. West Coast domains

Recovery domains for coho and steelhead



Pre-Restoration (1999) Post-Restoration (2000)

Ensure poor upstream water quality doesn’t undermine 
ongoing habitat restoration efforts (i.e., culvert removal)
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Example of urban salmon habitat improvement efforts led by Seattle 
Public Utilities in the late 1990s (culvert replacement, Taylor Creek)

Habitat-related efforts for salmon conservation should include careful review of 
site-specific physical, biological, and chemical threats to aquatic communities

Near-term research priorities (NOAA)
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