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Effects of climate change, contaminants, and 
stormwater on Chinook salmon recovery



Green/Duwamish and Central
Puget Sound Watershed

• 664 square miles
• 720,000 people
• 100 miles of Puget Sound 

marine shoreline
• 1 county and 16 cities 
• Diverse land uses:

– forestry (47%)

– residential (36%)

– industrial/commercial (9%)

– agriculture (5%)

– parks (3%)

Water Resource
Inventory Area 9 “WRIA 9”



A River of Green, 1970s

Someone should steadily be asking:  Is this the way 
we want it to be, now and in the future?

The ultimate condition of the Green River 
Basin should be the result of informed and 
farsighted public decisions.
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Climate Change Impacts:  Quad Strikes

Increased water 
temperatures

Decreased low
flows

Increased winter 
floods

Loss of spring snow 
melt





Contaminant Impacts:  Quad Strikes

Reduced Chinook return 
rates to Duwamish Estuary

Documented 
immunosuppression

Highest known risks in 
Duwamish River from PCBs

PCBs accumulating, may cause health effects



Chemical Contaminant Toxicity

Metals (copper, lead, zinc)  

Ion imbalance

Neurological, reproductive, immune system effects

Organic chemicals (PCBs, petroleum hydrocarbons) 

Reproductive/developmental effects  

Reduced growth

Organ damage

Endocrine system impairment



Stormwater Impacts:  Toxic Tri Strikes

Multiple symptoms of toxicity in fish (behavior, lethality, 
cardiovascular)

Acute lethality primarily affects coho, however sublethal toxicity
(cardiovascular toxicity) may be more widespread 

Contaminants responsible for acute mortality and sublethal toxicity 
may differ



Stormwater 
Controls and
Retrofits

Ponds

Bioswales

Cisterns

Pervious Pavement Rain Gardens Green Roofs

Street Sweeping Check Dams



2005 Salmon Habitat Plan
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