
Water Quality White Paper 
update

Presenting: The Temperature Chapter! 

Photo courtesy Andrew Miller



Reminder: Elements & Scope

Synthesize existing literature

Document existence of 
datasets/monitoring programs

Temperature

Contaminants & Toxics

Dissolved Oxygen

Nutrients

Sediment/Turbidity



Reminder: Beyond our scope

Climate

Hydrology

New data analyses



Temperature impairments are commonand widespreadin 
²wL!тΧΦΦ

ȅŜŀǊ ŀŦǘŜǊ ȅŜŀǊΧΦ

in small and large subbasinsŀƭƛƪŜΧΦ

from headwaters to mouth. 

Photo courtesy Josh Kubo



Point sources: Not an 
issue for thermal 
pollution in WRIA7

Nonpoint sources: 
The main culprit



Adapted from WADOE (2011)

Increased disease susceptibility

Delayed or Altered Migration

9±9b 5¦wLbD ΨaL[5Ω ¸9!w{Σ Ih¦{¢hbΣ 
WE HAVE A PROBLEM



Adapted from Snohomish County, unpublished 
data (2016)

9·¢w9a9 ¸9!w{ /w!bY ¢I9 twh.[9aΩ{ ±h[¦a9 ¢h мм 
AND GIVE US A PREVIEW OF A WARMING FUTURE

DISEASE

MIGRATION BARRIER

DEATH



HEADWATERS ARE NOT OFF THE HOOK

Adapted from Kubo 
and leDoux(2016).



UPSTREAM CONDITIONS DEFINE WHAT HAPPENS IN THE ESTUARY 
DURING SUMMER

Adapted from 
Hall et al. (2018)





¸ŜŀƘΣ ƛǘΩǎ Ƙƻǘ ƻǳǘ ǘƘŜǊŜΦ .ǳǘ ƭƻƻƪ ŎƭƻǎŜǊΦ 
Is that a cold spot I spy with my FLIR 

camera?

ΧΧ¢ƘŜǊƳŀƭ ŘƛǾŜǊǎƛǘȅ ǘƻ ǘƘŜ 
rescue? 

WADOE 2011

WADOE 2011



Adapted from Kubo and leDoux(2016). 

Groundwater can help moderate 

temperatures locally, perhaps 

only duringbaseflows

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ understand 
groundwater


