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Presentation Goals

Share
« SF Bay microplastic strategy
 Objectives of monitoring study
 Findings and lessons learned

Share ecological risk assessment
framework
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Regional Monitoring Program:
Partnership to monitor the
health of the Bay

Science
leadership on
microplastics

Stakeholders

RMP Strategy:

e sfel.org/projects/
microplastics
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What do microplastics look like?

Morphology

Chemistry

Fragments

T

Fibers &
Fiber Bundles

Spheres/Pellets

/ Polymer

PP
LDPE
HDPE
PVC
PU
PET
etc...

\_

Additives

Plasticizers
Colorants
Reinforcements
Fillers
Flame retardants
Stabilizers
etc...

Eco-toxins

PCBs
PAHs
DDT
Heavy metals
PBDEs
etc...

Color

Red
Orange

Black
Grey
Blue

Green
etc...

Size\

mm
um
nm

J

« Morphology and polymer give us clues to sour

—

ce




Microparticles and Microplastics

Sorted Characterized FTIR / Raman

Microparticles Microplastics




Impacts to Wildlife

Zooplankton Centropages typicus (Cole et al. 2013)
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Conceptual Model

STORMWATER:
Vehicle tires, textiles,
single-use plastic litter,
cigarette filters,
construction and roadway

debris, spills, many others

LY

WASTEWATER:
Textiles (via washing
machines), personal care
and cleaning products
with microbeads,
single-use items such as
wet wipes

ATMOSPHERIC
DEPOSITION:

Textiles (via clothes
dryers), brake pads,
auto shredders,
abrasive blasting

RIVERS:

Delta wastewater and

stormwater

discharges,

agricultural sources

including land applied

biosolids AQUATIC
AND SHORE

ACTIVITIES:
Fishing lines, nets,
marine and shipping
spills, litter and debris




Strategy Management Questions

1. How much pollution is in the Bay?

2. What are health risks?

3. What are the sources, pathways,
loadings, and processes?

4. Have concentrations increased or
decreased?

5. What management actions could be
effective in reducing pollution?
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San Francisco Bay Study
First comprehensive regional study

Inform pollution prevention actions
 Improve methods

e |dentify baseline conditions
 Characterize pathways
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San Francisco Bay Study Design
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Bay microparticle levels higher than
other urban coastal areas

800,000

Average Abundance
(particles/km?)

San San reat Lakes Chesapeake  Puget Baltic Sea

Francisco  Francisco Bay Sound
2019) (201 (Yonkos et
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Microparticles are abundant Sedlmen’t
In sediment '

Tomales
Bay
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Ingestion by Wildlife

Y

California mussel and
Asian clam
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Impacts to Bay food web unknown
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Fibers were most abundant in Bay
samples

Water Sediment Fish

Fragments




How do they get into the Bay?
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Wastewater
Sampling

10 18
Miles




Stormwater
Sampling




Average microparticle abundance
IS greater in stormwater
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Wastewater: 17 billion

Stormwater: 7 trillion
estimated microplastics to Bay annually

Stormwater load I1s over 300
times greater than the
wastewater
load to the Bay.
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Potential Sources to the Bay

 Polyester and acrylic fibers

« PP and PE fragments
 Black rubbery fragments ”

 Polystyrene foam
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« PE spheres (microbeads) e
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sfel.org/projects/microplastics
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Lessons Learned Manuscript

(open access)

Miller, et al., Journal of Hazardous Materials
Volume 409, 5 May 2021
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Developing conceptual mod
on stormwater
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San Francisco Bay study measured
hazard

A HAZARD is something RISK is the likelihood
that has the potential of a hazard
to harm you causing harm
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Questions

www.sfeil.org/microplastics

diana@sfel.org
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http://www.sfei.org/microplastics
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