
Brief Summary of State of the 
Science Forum
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• Same syndrome that kills adults also kills juveniles
• Study found ~80% juvenile mortality in each storm
• Concentrations up to ~100 ng/L in each storm
• Impacted developing embryos as well
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• Increasing stream temperatures appear to magnify 6PPD-Q 
uptake
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• Box of Rain with new media worked well and didn’t export other 
pollutants of concern

• Mulch top
• 70/30/10 mix of sand / coco coir / biochar middle
• 90/7.5/2.5 mix of sand / activated aluminum / iron bottom
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• 6PPD-Q may be correlated with chromium, copper, and/or zinc
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• One metabolite was non-toxic while the another had similar 
toxicity to 6PPD-Q
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• Concentration in studied streams peaked in first 24-hours of wet 
weather and then reduces to near baseline

• Concentration generally correlated well with stream stage, 
especially in first 24 hours
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• Non-urban runoff from coastal Hwy 1 can have high 6PPD-Q 
concentrations (>100 ng/L) 

• Estuary lagoons may be a major exposure area
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• Washington DOE is identifying 6PPD-Q hotspots
• Passive sampling seems like a useful method
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• Other chemicals in tires are also bad for aquatic life
• HMMM; 1,3 DPG
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• Can batch process large volumes of samples
• Retrofit 3D printer for automatic mass spectrometer
• >100 samples/day
• Processed >6,600 samples so far from volunteer collectors
• Long dry periods (e.g. Jan 2025) lead to similar first flushes as first 

samples at end of summer
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• Mobile mass spectrometer for real-time field testing
• Time and space both very important for concentrations
• Biggest peaks in streams are in first rain after dry period
• Tire particles keep leaching
• Biochar grabs 6PPD-Q quickly
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• 6PPD-Q is detectable in sediment near tire reefs, but not a major 
source

13



• USGS national-scale 6PPD-Q heat map
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• Lots of emerging work on possible human toxicity
• Much is from mammal models

• Disruption of intestinal lining, increased: colorectal cancer, incidence of 
Parkinson's disease, polycystic ovary syndrome, fatty liver disease, 
anemia, increased death of mother and/or child during birth

• No reference dose of environmental exposure for humans
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• Substantial transfer of 6PPD-Q from road->basketball->hands 
when kids played in a cul-de-sac

16



• Not much removal of 6PPD-Q in small horse-shaped stormwater ponds
• Filtration through bioretention generally good
• Biochar even better
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• Manual extraction is difficult
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• Extrapolated from LC50 tests
• In order not to “take” any coho, stream concentration must be <1 ng/L
• 11-12 ng/L water quality standards would lead to 2-3% mortality
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• “High-performance bioremediation mix” works well for 
6PPD-Q and doesn’t export other pollutants

• 70/20/10 mix of sand / coco coir / high-carbon wood ash 
with mulch on top
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• Bioremediation mixes removed 6PPD-Q well without vegetation
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• Floating treatment wetlands can reduce 6PPD-Q
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• WSDOT has a stormwater retrofit prioritization map
• Working on retrofits with bioretention and Box of Rain
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• Porous pavement may reduce 6PPD-Q
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• CCPD a possible safer alternative
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• Graphene a possible alternative
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• Proprietary non-PPD compound a possible alternative
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• Trout Unlimited is engaged with 6PPD-Q
• Working with schools and passive samplers
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• Safer Products for Washington Program working on assessing 
alternatives

• Recommendations expected at the end of 2026
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• Use glass bottles for collection
• New fish tissue method
• USGS has a fish toxicity testing center
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• Bill proposed in 2026 Washington legislative session
• Long-term: Ban the sale of 6PPD-tires
• Short-term: Fee on 6PPD-tires
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• 6PPD never evaluated under Toxic Substances Control Act (TSCA)
• TSCA may be an avenue for 6PPD-Q regulation
• Creates systemic vascular barrier disruption
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• University of Washington made research priorities
• Sub-lethal impacts
• Additional produce sources
• Safe alternatives
• Toxicity in various species
• Effectiveness of stormwater control measures
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• WA DOE Product Study Unit assessing alternatives of crumb rubber 
for turn field fill

• Some possibilities: cork, engineered wood particles infill, crushed olive pits
• Paint colors in rubber coating may contain tire chemicals
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Links to recordings

• Day 1: https://www.youtube.com/watch?v=dlISn6EHq3I 
• Day 2: https://www.youtube.com/watch?v=pVLjnAcDce0 
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