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Fall Stormwater kills spawning coho salmon:
”Urban Runoff Mortallty Syndrome” (URMS)

B Time to Extinction
200 +

175

mean tme to extinction

B min time to extinction

Coho mortallty at Mlller Creek Oct 30th, 2018
* PNW, every year after fall storms (Oct- Nov)
e Symptoms: losing equilibrium, gaping, circling
* Killed in hours, many died before spawning
 Species specific (not chum salmon)

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



Coho mortality syndrome is linked to

urbanization and traffic intensity
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“Urbanization gradient” predicts coho
mortality risk

Road runoff kills coho, same symptoms
as in creeks

Toxicant(s) currently unknown; likely

related to road/cars



What chemicals are in every water sample
where coho mortality occurred?

Concept: define a “chemical signature” that appears in all lab & field
waters that induce coho mortality (using HRMS)

October 21,2017 October 18, 2016

Lower Duwamish Miller Creek == _
mortality event mortality event “Coho Mortality Signature”
57 co-occurring HRMS features
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SR520 Runoff that
induces coho mortality
(24 of 5 storms)

-Track signature in treatment systems
-Track contamination sources

STORMWATER
"= HRMS: high-resolution mass spectrometry Peter et al., ES&T, 2018



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

Each column = 1 of the features in the signature
Create leachates + dilutions :
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Tire wear particle leachates cluster with waters from coho mortality events
Peter et al, ES&T, 2018



Tire wear particle leachate kills coho

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

Expose fish up to 24 h, Repeated 4X (64 fish total)

Leaching: 24 h at 8 °C
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Coho Chum

16/16 exposed coho died, 16/16 exposed chum lived

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

Jen Mclntyre WSU/NOAA/USFWS studies



“Homerun” mixtures did not kill coho
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Made a mixture from the “mortality signature” compounds
(20/57), 1x & 10x concentration relative to SR520 runoff
Did not kill coho. The toxicant isn’t in the signature (or not
standard available)!



ldentify the toxicant(s): tire leachate fractionation

Leach tire particles into water
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Fractionation of tire wear particle leachate
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Purified pink-magenta solid (C,3H,,N,0,) acutely lethal to coho in hours
Tian et al., Science, 2020



Linking the toxicant to industrial chemical
* C,gH,,N,0, NOT found in literature/database about
tire rubber chemicals: “True linknown”

changed H and
,aN, (“6PPD”)
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Confirmation and structure elucidation
HRMS & NMR: same compound NMR: identify structure

Tire leachate! 6PPD ozonation
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Field URMS
(Longfellow Creek,
2014)

Lab exposure with
6PPD-quinone

Same symptoms
before death



Prevalent occurrences of 6PPD-Q
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6PPD-quinone
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Updated toxicity with a commercial standard
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6PPD-Q toxicity to other aquatic species ?
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Acute Toxicity of a Tire Rubber-Derived Chemical, 6PPD Quinone, to
Freshwater Fish and Crustacean Species
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Toxicity to other salmon and trout?
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Crumb rubbers? Human exposure?
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e Crumb rubber in artificial fields made from used tires
 What are the chemical profiles? Similar with tires?

* Are those tire chemicals toxic to human beings?



reliminary work on crumb rubbers

* Collected samples from 6 artificial turf fields
* Solvent extraction and suspect screening



Preliminary analysis on crumb rubbers

* 6PPD-Q and 6PPD detected in crumb rubbers
 6PPD-Q median conc.: 13 pg/g (tire rubber 15 pg/g)

e Other typical tire chemicals also identified
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Other chemicals detected in crumb rubbers
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Need for future research

* “Emerging” and unknown contaminants

* Many contaminants/TPs don’t have analytical standard or
toxicology data

* Whole mixture toxicity assessment is needed
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EPA & NTP reports as good resources

NTP

National Toxicology Program

U.S. Depariment of Health and Human Services

Synthetic Turf Field Recycled Tire Crumb
Rubber Research Under the Federal

Research Action.Plan NTP ReSEARCH REPORT ON

FINAL REPORT PART 1-
TIRE CRUMB RUBBER CHARACTERIZATION VOLUME 1

“...are not sufficient by themselves, to directly answer questions about
potential health risks.”



Thanks for your attentions!
Any questions?

Email: tianzy@uw.edu
@tttonytian




