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Before I get started…

I am trans! My pronouns are ze/zir/zirs or singular they/them/theirs. 

Please do not use she/her pronouns to refer to me. 

“I saw Ezra’s talk at the GETA symposium. 

Ze talked about zir work on microplastics in the environment.”



• Non-profit and JPA

• Approx. 60 scientists and 

technologists

• Mission: Provide 

scientific support and 

tools for decision-making 

and communication 

through collaborative 

efforts



Science to Inform and Advance 
Environmental Protection
Performing cutting-edge research and 

routine environmental monitoring

Communicating and 

directing future research



Local data support state-wide action



What are microplastics? 
Macro

Micro
Smaller than 5 mm

Larger than 5 mm



Monitoring environmental microplastics

Extract particles 
from samples 

Use visual observation 
to classify and count 
individual particles that 
may be plastic

FTIR / Raman spectroscopy to 
confirm plastic identification

Chemical 
fingerprint
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Microplastics are extremely diverse!

Morphology and chemistry give us clues to source



2016-2019 
Comprehensive 
Monitoring Pollution Pathways

Wastewater

Stormwater

Ocean & Bay 

Monitoring

Fish

Water

Sediment

Transport ModelBivalves



Manta trawls = most widely used 
method to sample surface water

Limitation: fibers and small particles 
can escape through 335 µm mesh net



Sediment 
Sample



Monitoring Data  Transport Model

Rising

Sinking

Passive



Particle Tracking: Currents + Particle Buoyancy

RED: Rising, 5mm/s

GREEN: Passive

BLUE: Sinking, 5mm/s



Pathways: Stormwater

Sampled 11% of total runoff to SF Bay

• 47% of particles were black rubbery 
fragments, likely from tires
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What are the loads to SF Bay?

× annual volumes discharged 
and

× fraction confirmed plastic

=



Wastewater 17 billion

estimated microplastics discharged to SF Bay annually

Stormwater 7 trillion

Stormwater load is 300 times greater 
than the wastewater 

load to the Bay





What’s Next?
Understanding Urban Runoff



Fibers: Air is a major transport pathway.
Major outdoor sources are still unclear.

??

?

85% tire 
wear 

particles and 
fibers



Tian et al. 2021, 2022

6PPD-quinone

in urban runoff

Ozone in air

Tires chemical leaching can cause acute toxicity

Tire 
Particles

Chemicals
Tires and the 

Chemicals 
they contain

Chemical ingredients are an 
important part of 
microplastic transport and 
exposure

Tire ingredient 

6PPD

Coho salmon fish kills



Linking science to solutions



CA Department of Toxic Substance Control 
Proposed Regulations



California Senate Bill 1263 (2018): Statewide Microplastics Strategy

By 2026

• Develop risk assessment framework

• Develop standardized methods

• Establish baseline occurrence data

• Investigate sources and pathways

• Recommend source reduction strategies

Legislative focus on microplastics  

California Senate Bill 1422 (2018): Microplastics in Drinking Water
• Develop plans for measuring microplastic particles in drinking water by 2021



Stormwater Conceptual Models (2021) Tires

Cigarette 
butts & 
cellulose 
acetate 
fibers

Fibers 
(other than 
cellulose 
acetate)

Single-use 
plastic 
foodware





Health Effects Workshop (2020-2021)

• Experts convened to assess current literature and develop a 
risk framework and approach for developing thresholds

Toxicity of 
Microplastics Explorer

Thornton-Hampton et al. 2022, Microplastics and Nanoplastics; Mehinto et al. 2022, Microplastics and Nanoplastics



What we know about toxicity to aquatic life

• Size and shape matter
• Aquatic organisms respond more negatively to fibers / fragments than 

spheres
• Can affect ingestion, accumulation, translocation within organism (size 

cut off still uncertain)

• Polymers across sizes and shapes can cause oxidative 
stress 
• Exposure to microplastics  cells often produce reactive oxygen 

species that can cause structural damage

Mehinto et al 2022, Jacob et al. 2020, Bucci et al. 2019, Covernton et al. 2019, Choi et al. 2018, Qiao et al. 2019, Ziajahromi et al 2017, Koelmans et al. 2015, Velzeboer et al. 2014



Microplastics #s 
in SF Bay 
indicate cause 
for concern

Coffin et al. 2022, Microplastics and Nanoplastics



Granek, Brander, Holland 2020, Lim Oce Lttrs

We are learning more every day; 
microplastics research is skyrocketing

All Particle Types Tire Particles



Thank you to our funders and collaborators!



Questions? 

www.sfei.org/projects/microplastics

ezram@sfei.org

http://www.sfei.org/projects/microplastics

