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Coho dying prematurely in urban creeks

Pipers Creek 2002 Longfellow Creek 2002 Longfellow Creek 2005






Weight-of-evidence points to stormwater runoff

Longfellow Creek 2003  Des Moines Creek 2004  Longfellow Creek 2012
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Rapid extirpation predicted for coho salmon

Even low rates of pre-spawning




This Is not a FOREST



What is urban stormwater runoff?




Contributing Land Uses Predictive Mapping




87,000 AADT



Collecting Road Runoff




Experimentally exposing coho spawners to road runoff

clean well water



... Induces pre-spawn mortality

Unexposed (3.5 h) Stormwater-exposed (3.5 h)

16. J. Applied Ecology



Urban road runoff is sufficient to kill coho salmon

Adult spawners Alevin Juveniles




Coho salmon mortality in dilutions of SR-520 road runoff

24-h Percent Mortality

Prat unpublished



Urban stormwater runoff affects coho behavior
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What durations of urban runoff exposure kill coho?
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Urban stormwater runoff affects coho blood

Adult spawners




Resilience to runoff varies among species

O. keta

O. kisutch

Mcintyre et al. 2018. Environ. Pollution

O. nerka
O. mykiss

O. kisutch
O. tshawytscha

Coho > Steelhead > Chinook > Sockeye = Chum




What in
road runoff
IS lethal to

coho?
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The chemistry of
stormwater runoff

Thousands of unique chemicals are
present in urban road runoff

Du et al. 2017. Env. Sci. Processes and Impacts

Relatively few of them are identified
Peter et al. 2018. ES&T

The chemicals that we know don’t

appear to cause the observed toxicity
Spromberg et al. 2016. J. Appl. Ecol.



What are vehicle sources of chemicals in road runoff?

Tire Wear Brakes

Automobile Leaks:

e Fuel
e Engine Oil
e Brake Fluid




Non-target high resolution mass spectrometry time-of-flight

Vehicle sources
of pollution

Urban runoff
that kills coho




Hierarchical cluster analysis




Are tire particles an important source of toxicity?

O-tire mix




Are tires an important source of toxicity in urban runoff?

Compare effects of stormwater and chemicals leaching from tires:
1. Does tire leachate cause acute mortality in coho?
2. Coho uniquely sensitive (chum NOT affected)?

3. Similar pathophysiology for tire leachate as stormwater?




1. Does tire leachate cause acute mortality in coho?
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2. Are coho salmon uniquely sensitive?
Well Water Well Water

Ti
l e l November 2017

Leachate
Tire Repeated 4x

Leachate

O Control
HTires

w
1

N
|

=
|

Number Alive (SE)

X

Coho Chum

o




Z

PC2 (24%)

/\ SW Control
°e (O TP Control

A
. A SW Exposed
@ TP Exposed

3. Pathophysiology same
as for stormwater?

No difference between stormwater
and tire leachate (p = 0.392)

Treatment significantly associated
with PC1 (p<0.001)



1.

Tire particle leachate study summary

Chemicals that leach from tires can be acutely lethal to

juvenile and adult coho salmon

. At lethal concentrations of tire leachate, chum salmon

spawners were not affected
Tire leachate caused an acute increase in hematocrit,

decrease in plasma ions and pH in coho, not chum

Tire particles are present in road runoff at concentrations

\

J

Similar to
road runoff







Solutions to stormwater pollution: Source Control

Ongoing collaboration to identify the
responsible contaminant(s)

Ongoing conversation with
USTMA about whether
chemical(s) can be replaced



Solutions: Green Stormwater Infrastructure

Permeable Pavement Bioretention



Bioretention treatment prevents acute toxicity

Mcintyre 2014 STOTEN SR520 Zebrafish Lethal & sub- 1x
2015 Chemosphere Water fleas
2016 ES&T Mayfly nymphs
Juvenile coho
Mcintyre 2016 ES&T CTSC Zebrafish Lethal & sub- 4x
Spromberg 2016 J. Appl. Ecol. SR520 Adult coho Lethal 2-3X
Mcintyre - In Prep SR520 Coho alevin Lethal 22x

Taylor 2017 Water -5 Zebrafish Sub-lethal 365d



Research guestions:

 What depths of bioretention are
necessary to treat runoff?

* For how long are they effective?

Accelerated Aging:

o 10 water years across 2-yr study

» Assess chemical and biological
performance at end of every

water year




Biofiltration Performance: Roadside Treatments

WSU
Ben Leonard

Ph.D. student
SOE

Compost




Bioretention Performance: Amendments




Chelsea J. Mitchell

PAH and bacteria treatment in bioretention PhD student, SOE

Objectives:

1) Evaluate novel bioretention
amendments (biochar and fungi) to
improve removal of organic
contaminants:

* Polycyclic aromatic hydrocarbons
e Bacterial pathogens

2) Investigate fate and biodegradation of PAHs in
bioretention columns with and without amendments

Biochar
(Pine & fir
feedstock)



Permeable Pavements: Asphalt and Concrete

With and without reinforcing
carbon fiber waste from
Boeing 767

Do pavements release
toxicants into water?

Do pavements provide any
water guality treatment?




Summary — Pollution and Solutions






