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One of the highest concentrations is where major source
Rochester’s Genesee River meets Lake Ontario *
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Goergen Hall Tap Water
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Entrainment of Debris and
Plastics En Route to Goergen Hall

Control Plant Output Reservoir Entrance

Campus Goergen
Reservoir Exit Entrance Entrance

Immediate S5 min Goergen
Drink Drink Tap

Madejski et al., 2020 Sustainability 7:44501
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Yuck! There's a 90 percent chance your tasty sea salt
contains plastic, study says @ usaTtopay

YOUR POOP IS PROBABLY FULL Pacific Standard
OF PLANTIC W T [R1E[8] ALL.TIME HIGH IN CYPRUS. T AN
TRILOBITES Che New Pork Times

Microplastics Find
Their Way Into Your

Gut, a Pilot Study Finds

Researchers looked for microplastics in stool samples of people from
eight countries. “The results were astonishing,” they said.

Falklands' waters micro-plastics

Anthropocene 13 (2016) 4-17

pollution comparable to areas of
B | (UK MercoPress.

Contents lists available at ScienceDirect

Anthropocene

" \‘ Images of microplastics plankton

journal homepage: www.elsevier.com/locate/ancene bing.com/images

Review

The geological cycle of plastics and their use as a stratigraphic indicator @CmssM
of the Anthropocene

Jan Zalasiewicz®*, Colin N. Waters", Juliana A. Ivar do Sul, Patricia L. Corcoran®, See more images of microplastics plankton

Anthony D. Barnosky®, Alejandro Cearreta’, Matt Edgeworth®, Agnieszka Gatuszka", . ; . :

Catherine Jeandel’, Reinhold Leinfelder’, J.R. McNeill*, Will Steffen', Shocking photos reveal plankton consuming microplastics ...

Colin Summerhayes™, Michael Wagreich", Mark Williams?, Alexander P. Wolfe®, https://www.dailymail.co.uk/sciencetech/article-4420992/Shocking...

Yasmin Yonan? Dr Richard Kirby, a plankton scientist from Plymouth, collected a sample of the plankton that are at the

bottom of the marine food chain by towing a net through the water off Devon. Home U.K.




SCIENCE ADVANCES | RESEARCH ARTICLE

PLASTICS Geyer, Jambeck, Law Sci. Adv. 2017,3: e1700782

Production, use, and fate of all plastics ever made

Roland Geyer,'* Jenna R. Jambeck,? Kara Lavender Law?

Cumulative plastic waste generation and disposal

—Primary waste generated
—All waste discarded
All waste incinerated

—All waste recycled

Fibers and Resins rPd
Produced // ’
1950 - 2015 = 7800 Mt /,/ ///,«
2002 - 2015 = 3600 Mt

e
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SCIENCE ADVANCES | RESEARCH ARTICLE

PLASTICS Geyer, Jambeck, Law Sci. Adv. 2017,3: e1700782

Production, use, and fate of all plastics ever made

Roland Geyer,'* Jenna R. Jambeck,? Kara Lavender Law?®
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Others

Polyethylene

Fibers (Textiles)
Rayon (Cellulose Acetate)
Nylon (Polyamide)

Polypropylene

Polystyrene

Polyurethane

: Polyvinyl Chloride
PET (non-fibrous)



How do Plastics Enter the
Environment and Enter Us”?

Primary

Sources _
uPlastics

Washing  Personal
» machine care
effluent products
(e

More
Sources

, Secondary
uPlastics

Trophic

Average person
consumes a credit card
of plastic each week (59)

Drinking water  Salt

Plastic-associated

chemicals

> Uo transfer ol e T
Textile fibers
X \ﬁ' < Even more
| w Sources
o

Tyre dust

l Inhalation

Beer Honey Sugar Seafood

Ingestion

Hazardous Materials 404 124004 2021

Contaminants Metals,PBDEs, Known impacts on
NP:CBS’“P’S" human lll)ealth
PAHs, etc.
Monomers PS (styrene), Neurological, respiratory, . ‘
PVC (vinyl) etc. developmental and Accumulation and Possible
Additives Phthalates,BPA, Le:r:zgﬁztll;/:tgrl;;r;ecr:, bnoa\t/alla.blhtty ,(,) o .healtl:
o S ) contaminants? impacts
Senathlrajah, K., et al. Journal of PBDES’PCB’ carcinogenic ' ‘ 2
dioxins, etc. -




SB-1422 California Safe Drinking Water Act: microplastics. (2017-2018)

Text | Votes | History | Bill Analysis | Today's Law As Amended @ | Compare Versions Comments To Author

SHARE THIS: n »g—‘ Date Published: 09/28/2018 09:00 PM

Senate Bill No. 1422

CHAPTER 902

An act to add Section 116376 to the Health and Safety Code, relating to drinking water.
[ Approved by Governor September 28, 2018. Filed with Secretary of State September 28, 2018. ]
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:

SECTION 1. Section 116376 is added to the Health and Safety Code, to read:

116376. (a) The state board, on or before July 1, 2020, shall adopt a definition of microplastics in drinking water.

(b) The state board, on or before July 1, 2021, shall do all of the following:

(1) Adopt a standard methodology to be used in the testing of drinking water for microplastics.

(2) Adopt requirements for four years of testing and reporting of microplastics in drinking water, including public disclosure of those results.

(3) If appropriate, consider issuing a notification level or other guidance to aid consumer interpretations of the results of the testing required pursuant to this section.
(4) Accredit qualified laboratories in California to analyze microplastics.

(c) The state board may implement this section through the adoption of a policy handbook that is not subject to the requirements of Chapter 3.5 (commencing with Section 11340) of Part 1 of Division 3 of
Title 2 of the Government Code.




% Official Definition of
¥=>"  ‘Microplastics in Drinking Water)’
Water Boards “Solid polymeric materials to which chemical additives
or substances may have been added, which are
particles which have at least three dimensions that are
greater than 1 nm and less than 5 mm.”

“Polymers that are derived in nature that have not been
chemically modified (other than by hydrolysis) are excluded”

Particle Size (meters)

Sub-micron Small Large
Nanoplastics Plastics Microplastics Microplastics
Macroplastics
Easiest to measure > 5 mm
' >
10-° 10-8 107 106 10-5 104 10-3 10-2

1 nanometer 1 micrometer 1 millimeter




Ingested Microscopic Plastic ggg;;g;ngge;egggtl . . o
Translocates to the Circulatory rmcroplastlccanco Uptake and Accumulation of Polystyrene Microplastics in_Zebrafish
System of the Mussel, Mytilus debris (9, Large [ (Danio rerio) and Toxic Effects in Liver
v —————————

edulis (L ) Yifeng Lu,” Yan Zhang,*’dr Yongfeng Deng," Wei ]iang,T Yanping Zhao," Jinju Geng,T Lili Ding,)r

i and Honggiang Ren™
MARK A. BROWNE,*t = -
AWANTHA DISSANAYAKE," |e"ce IIUquu

TAMARA S. GALLOWAY,*

RICHARD C. THOMPSON' Uptake and Retention of Microplastics by the Shore Crab Carcinus

Environ. Sci. Technol. 2008, 42, 5026-5031 Egylnﬂnmgnml-
pubs.acs.org/est
lence & lechinology

maenas

Andrew J. R. Watts,* T Ceri Lewis,’ Rhys M Goodhead, ™ Stephen J. Beckett,® Julian Moger,
Charles R. Tyler,” and Tamara S. Galloway'

SCIENTIFIC REPLIRTS | ==

L)
Siease
SR s

Brain damage and behavioural

disorders in fish induced by plastic
nanoparticles delivered through the| Behavioral Changes for NP < 100 nm
Sk food chain e Longer feeding times
e | ower activity levels

5 um PS particles
S C I E N T | F I C R E P{{;}RT S ¢ Found in liver, kidney, deep within intestinal tissue

Received: 10 October 2016

¢ Metabolic profiles for oxidative stress and

=N Tissue accumulation of neurotoxicity
microplastics in mice and biomarker | 10 uym PS particles
responses suggest widespread e Superficial regions of the gut
health risks of exposure * No evidence of neurotoxicity

Accepted: 27 March 2017




Microplastics In Human Tissue

Annals of Internal Medicine ORIGINAL RESEARCH
Detection of Various Microplastics in Human Stool > 50 pm

A Prospective Case Series

Philipp Schwabl, MD; Sebastian Képpel, Dipl-Ing(FH); Philipp Kénigshofer, DVM; Theresa Bucsics, MD; Michael Trauner, MD;

Thomas Reiberger, MD; and Bettina Liebmann, PhD © 2019 American College of Physicians 453

Environment International 146 (2021) 106274

#2 #10 | Polypropylene

Contents lists available at ScienceDirect ] ‘ ’

Environment International 150

~10 pm

El

“VIFER j : www.elsevier.com/locate/envint
SEVIER journal homepage: www.elsevier.com/| ) el

Intensity

Plasticenta: First evidence of microplastics in human placenta

500 -
Antonio Ragusa *, Alessandro Svelato™ , Criselda Santacroce ’, Piera Catalano ', _ ]
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Inhaled Cellulosic and Plastic Fibers Found in Human Lung Tissue'

John L. Pauly,?> Sharon J. Stegmeier, Heather A. Allaart,
Richard T. Cheney, Paul J. Zhang, Andrew G. Mayer,
and Richard J. Streck

Departments of Molecular Immunology [J.L.P., S.J.S.. H.A. A, A.G. M, 1
R. J. S.] and Pathology {R. T. C., P.J. Z.], Roswell Park Cancer Institute, New Cel I u IOSIC

York State Department of Health, Buffalo, New York 14263 F
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Breathable Plastics

a/ 700
Environmental Pollution 221 (2017) 453458 600 Indoor air
500 .
Contents lists available at ScienceDirect 200 33 O/O CO ntal n
. . 300 I
Environmental Pollution . petrochemicals
I CEVIER i Il h s 1 i /1 te/ 1 1 |_|
journal homepage: www.elsevier.com/locate/envpo " . Neaem
o
L
< b/ s ;
: : : g - A % (] 40 | Outdoor air
A first overview of textile fibers, including microplastics, in indoor and 5 3z . .
. i 2 Small Microplastics
outdoor environments g 30
25
ot —
Rachid Dris **, Johnny Gasperi ***, Cécile Mirande ?, Corinne Mandin °, 4 20
Mohamed Guerrouache ©, Valérie Langlois , Bruno Tassin ° - 12 M
* Université Paris-Est, LEESU (laboratoire eau environnement et systemes urbains), 61 avenue du Général de Gaulle, 94010 Créteil Cedex, France g
Y Université Paris-Est, Centre Scientifique et Technique du Batiment (CSTB), 77447 Marne-La-Vallée, France S M. [_] .
€ Institut de Chimie et des Matériaux Paris Est, CNR] (@) 0
6
[- ¢/ 400
NOt a 350 | Dust fall
2t o T £y J > 300
f’ber L y 250
it g *f < flber 200
[~
s 150
g L g g .l 100
a | -1 e
[ 4
w 0 I B e O e TP fm
z 8 *f PRIRRIIRIRRRRRRRRIgRRR®
' 3 | §393ed888838888838388838¢3¢§%
g ! 3/ 228823232238 32328323388832888223
. 1 T T T 2283228883 88333838¢83¢8
P
z Fiber length (um
w o 1 L1 11191 1 A EEET eth {un)
g 10 50 100
o
T o 3 ASPECT RATIO ) '
@ Environmental Health Perspectives
= o(p\o Vol. 88,. pp. 277-286, 1990
w 005 0
E - (o] o o
o
]
« Table 1. Fiber categories as related to fiber dimensions. O H H
: o 1 Occupational and Nonoccupational
Length, Diameter, .
-0t} o| Category pum pum Comments |u re to F lbers
62 o4 1 2z a 6 20 40 %ypeO < g — Eragments
PRODUCTION NOMINAL FIBER SIZE- pm 'ype 1 > <35 espirable total
Type 2 > 5 <01 Translocatable n A. Esmen* and Serap Erdal*
Type 3 > 10 > 0.15 Tracheobronchial
Type 4 > 100 > 8 Extrathoracic




|solation of Microplastics

Zalasiewicz et al " (2016) :

Antropocene, 13:4-17 ‘ T X
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Large microplastics captured with a coarse mesh

Madejski et al., 2020 Sustainability 7:44501

N Dissolution Resistant
e e Environmental Plastic?
& Sample ~~ T
R\ RS (‘Laemmli,) : e
A '10003300 bsc_dsék. mtun FINE Buffer 1 | I

08/22/2019 10:58:05 £36000x4000

Pre-treatment w/ .

spiked 10 pm Beads In Situ dissolution |

Biological Tissues, Waste-water, River Bottoms require harsh
treatments (extended exposure to KOH) and enzymes



ldentitying Plastics: Affordable
pbut Low Precision Methods

Madejski et al., 2020 Sustainability 7:44501
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|[dentitying Plastics: Precise but
Expensive and Slow Methods

| = 2200,
~EDS: Elemental : o
Analysis ($1M+ ; 2000 R Chemical
' = | finger printing
2 (Raman/FTIR)
S 1000
- 10 um 1 um
O_,»—Na,"ﬂ‘\- o gt - by 2 s M-W/‘»m,w,- PPN VTP —— -
0 200 400 600 800 1000
Pixel Number

Madejski et al., 2020 Sustainability 7:44501

WeTek Confocal Raman ~ $250,000
Material signals gets weak <10 pm

Agilent FTIR/LDIR > $250,000
e : Does not resolve < 10 pym




lake Homes

» Microplastics are ubiquitous pollution that is in the air and
In our food chain.

- The smallest microplastics are small enough to breach
tissue barriers.

- The problem is only going to get worse.

- Solutions to isolating and identifying microplastics need
to be affordable and distributable to match the scope of

the problem.
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