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ÅPNW, every year after fall storms (Oct- Nov)
ÅSymptoms: losing equilibrium, gaping, circling
ÅKilled in hours, many died before spawning
ÅSpecies specific

Fall Stormwater kills spawning cohosalmon:
ά¦Ǌōŀƴ wǳƴƻŦŦ aƻǊǘŀƭƛǘȅ {ȅƴŘǊƻƳŜέ ό¦wa{ύ

Coho mortality at Miller Creek, Oct 30th, 2018

Spromberg et al., Integr. Environ. Assess. Manag., 2011



Coho mortality syndrome is linked to 
urbanization and traffic intensity

ÅñUrbanization gradientò predicts coho

mortality risk

Å Road runoff kills coho, same symptoms 

as in creeks

Å Toxicant(s) currently unknown; likely 

related to road/cars

SR520 bridge

Stormwater 

downspouts

Feist et al. Ecol. Appl. 2017  (NOAA & WSU study)



SR520 
Highway 
Runoff

Miller Creek Downstream Site

Miller Creek Fish Site

Duwamish Waterway

Tire wear particles

Used gear oil

Antifreeze

Used motor oil

Power steering fluid

Automatic transmission fluid

Windshield wiper fluid

Absent ĄHighly Abundant

Each column = 1 of the features in the signature

HRMS: Compare the mortality signature to 
different vehicle-related sources

Tire wear particle leachates cluster with waters from cohomortality events

Create leachates + dilutions 
of vehicle fluids and tires

Peter et al, ES&T, 2018
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Tire wear particle leachate kills coho

~320 mg/L tire rubber (HRMS: more like ~200 mg/L)

Leaching: 24 h at 8 ºC

Expose fish up to 24 h, Repeated 4X (64 fish total) 
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Jen McIntyre WSU/NOAA/USFWS studies

16/16 exposed cohodied, 16/16 exposed chum lived

control

leachateWhat are the lethal toxicant(s) in tire ??



Identify the toxicant(s): tire leachate fractionation
Leach tire particles into water

Fractionate tire leachate & expose juvenile coho

Toxic fraction go to HRMS for identification

Which part is 

toxic?

2000+ 

chemicals


