Pollution

Avoiding Collapse



Environmental Contaminants in the

Air, Water and Land are at Record

Levels and Increasing, Serlously
Nildlife In

Harming Peop e and
Unforeseen Ways -

Avoiding Collapse: Grand Challenges for Science and Society to solve by 2050, published by:
Anthony D. Barnosky, Paul Ehrlich, and Elizabeth A. Hadly text



Microplastics
Pose an
Existential Threat
to the Health and
Wellbeing of
Californians
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Every minute,
a garbage
truck of
plastic enters
the ocean

Video: Huntington Beach, California; Data source: Ellen Macarthur Foundation (2016)




HOW MUCH PLASTIC HAVE WE PRODUCED?

HM 28.3B = 34B
1950 2017 @ 2050
METRIC METRIC PROJECTED
TONS TONS METRIC TONS

HOW HEAVY IS 8.3 BILLION METRIC TONS?

160,985 X 4 MILLION X 75 MILLION X

1 BILLION X
SYDNEY HARBOUR LONDON EYE DREAMLINER ELEPHANT
BRIDGE (2,100 metric tons) (110 metric tons) (7.5 metric tons)

(58,200 metric tons)

Geyer, Jambeck, and Law (2017)



Plastic Breaks Down into Microplastics

Hernandez et. al, Environmental Science & Technology 2017




15 % of the species affected by marine debris are
vulnerable, endangered or critically endangered
(IUCN Red List)’

"Moore et al .M. Pollut. Bull. (2001). 2Cole, et. al Env.. Sci. Tech. (2016). 3Eriksson, C., et. al. Ambio



Plasticized animal species - Ingestion

]
Number of species with documented records of marine debris ingestian
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40 and boobies, ' Invertebrates
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Toothed whales

Ingest plastic .
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Gulls, skuas, Albatross and other -
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f Litter on Marine Life, in Bergmann, M., et al., Maring Anthropogenic Lither, Springer, 2015



Chris Jordan

 Food Dilution

Microplastics Harm . Entanglement
Animals in Many Ways  Cellular Toxiolty
* Internal Lacerations



A black-to-yellow color scale is used toindicate plastic concentration:
- black = low concentrations

- yellow = high concentrations

{all concentrations are in microplastics per m?)

Ayear can be selected using the slider below.

Pushing the green play button will allow you to progress automatically
through the years from 1960 to 2100,

You can also click on the map to see the number of microplastics per mé.

Year selection
a7

—

1961 197 1e¢ 2003 07 021 25 058 2073 1087 2.1!?1":'

1961 2100

Global Plastics Production

Inactio
Widesp
an

Irreversible

ead

f?;
f
| amage
y
.-@yﬁ
-F-MFJ
[
1950 2000 2050 2100

Everaert et al. (2020). Environmental Pollution



U.S. plastic waste inputs to the coastal environment
were among the highest in the world:
0.51-1.45 million metric tons (Mt)

U.S. Highest -
Contributor Y W

egally dumped

Of P I aSt i c . U.S. ranked #1 in plastic

2016

waste gen_e_ratin_n -
Into 0cea ns globally: 42 Mt m

®\ oum

Total mismanaged U.S. "p.lﬁ'ﬁ'll& waste: 1.13-2.24 Mt
Mismanaged waste = Littered + lllegally dumped + Exported waste mismanaged in importing country

Law et al. (2020). Science Advances
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Microplastics are a
Global and Local
Problem

« 7 Trillion Microplastics Enter San Francisco Bay
Annually

RED: Rising, 5mm/s
GREEN: Passive
i .rf
N BLUE: Sinking, 5mm/s

\.

Source: San Francisco Estuary Institute (2019)

guardian

Groundbreaking study finds 13.3
quadrillion plastic fibers in California’s
environment

Exclusive: report reveals far more microfibers than there are stars
in the Milky Way - and they can easily enter oceans and waterways

O Plastic microfibers are one of the most widespread, yet largely invisible, forms of plastic waste.
Photograph: Rachel Ricotta/AP



Million Metric Tonnes plastic pollution / year
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I Plastic Pollution to-date

— 20 |l Business as usual
I Minimal reduction scenario
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Lebreton & Andrady, Palgrave Comms. (2020).



Inter-generational
Legacy of Pollution
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Plastic toxicity debt

Lebreton & Andrady, Palgrave Comms. (2020).



Not Just a

Ocean Issue
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Humans Eat, Breathe, and Drink

Microplastics
9-13% of ind d i olasti Babies drink ~1 million microplastics Plastic water bottles releases 14-
-13% of Indoor dust s plastic daily from feeding bottles alone 2,400 microplastic particles when

opening

S

C. Liu et al, Environment International 2019 Li et al. (2020). Nature Winkler, et al. Water Research (2020).



It took
you up to

to eat this
credit card

Tiny bits of plastic are in our food, water and air.
Find out how much plastic you eat at

YOUR PLASTIC DWET .ORG

WWF




So how much
does a credit
card a week
add up to?




Plastics in Biosolids
Correlates to Plastic

Production

Plastic concentration

I plastics (mgl/g)

Okoffo et al (2021), Water Research
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| Plants Uptake and Accumulate Microplastics

* Microplastics

« Control

Sun et al. (2020). Nature Nanotechnology.



Other _, Surface Disposal Incineration

%\ 3%/ 3%

Landfill Disposal ,.,750/0
Biosolids In

California are
Land-Applied

Class B (land appliec

Alternative Use / for agriculture, forest
(alternative fuel, deep management, etc.)
well injection, etc.)

2% 723,000 dry metric tons applied in CA in 2013

California Association of Sanitation Agencies (2013)
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( Oral exposure)

Microplastics
Impact Male
and Female
Reproduction
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. Governing Magazine

California Is First to Tackle Microplastics in Drinking Water

Huge gaps exist in scientific knowledge

, bu
world's first health guidelines for microplastics in drinking water.

L

California 1s about

California is Global
Leader on
Microplastics
Science and Policy

CalEPA first government agency to develop monitoring method for microplastics
California first government to require monitoring in drinking water
San Francisco Estuary set precedent for microplastics monitoring

DTSC’s Safer Consumer Products one of first government agency worldwide to
consider alternatives assessment
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To Recap...

« The U.S. is the global leader in plastic production (43 MT in 2021).

« Worldwide plastic production is projected to increase four-fold to 34 BT by 2050.

« Plastic breaks down into microplastics but does not degrade for thousands of years.

» Microplastics are in 93% of U.S. drinking water.

« Microplastics are ubiquitous and found in food, water and air at increasing rates.

« Microplastics have also been found in human organs, blood, and tissue, including fetuses.

« Humans will consume increasing amounts of plastic indefinitely.



Recap Continued...

 Pollution from a wide variety of sources is overwhelming California and
contaminating our air, food and water in addition to ecosystems throughout the state.

« State Scientists in every agency work to reduce pollution or its impacts on public
health and the environment.

» Plastic production and its associated pollution will continue to increase making it even
more critical for the state to recruit and retain the scientific talent it requires to
combat the pollution crisis.
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I Plastic Pollution to-date

B Business as usual
I Minimal reduction scenario

Moderate reduction scenario
B Strong reduction scenario

Million Metric Tonnes plastic pollution / year
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Questions?
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