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Background

Shoreline
macroplastics

Microplastics
In prey (forage) fish

Microplastics
In salmon




e The Round River, a river that flowed into itself, and thus sped around
andaroundinaneverrendi ng circuit. o
Aldo Leopold The Round River
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Great Lakes: Greatly stressed ecosystems

Cumulative
stress

& = n=234 "

Clevetana 02040 80 120 160
Source:Great Lakes Environmental Assessment and Mapping (GLEAM) Project, hitp://www.greatlakesmapping.org

Allen etal. 2012



Plastic pollution in The Round River

Pl asti c communities have recurrtr

Unmanipulated photo of Lake Ontario plastics and wrack



Estimate of global plastic production:1950-2017

8.3 billion metric tons

822,000x 25,000

Beckley 2017 Univ. of Georgia




1950-2015: Gl obal pl astic 0nAc
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Cumulative plastic waste generation and disposal n milion metic tons)

Plastic production is exploding: Where will it all go?
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Fate of global plastics waste (est. million metric tons): 1950-2014

100%
90% —recycled :
o Until 1980
80% —incinerated essentially all plastic
—discarded was discarded
70% .
Landfills,
60% watersheds
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Global plastics waste (million metric tons): 1950-2015
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Environmental residence time: 450 yrs

THE BEST STUFF
ON EARTH,
NOW IN A ‘
PLASTIC BDTTLE

NEW PLASTIC BOTTLE!

Spring 2018
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Health risks of plastics

#1 PET Can leach antimony when exposed to high temperatures; likely
carcinogen (AVOID)

#2 HDPE Generally stable, has been linked to endocrine disruption
#3 PVC Monomer is a known carcinogen; softeners (phthalates) are

endocrine disruptors; carcinogens; when burned forms
di oxinsé extremel WOIDpbXxi ¢ car ci

#4 LDPE Relatively stable with low toxicity; can leach endocrine
disruptors

#5 PP Relatively stable, health risks seem low

#6 PS Styrene is a likely carcinogen, nervous system toxin (AVOID)

#7 and

beyond Contains BPA a serious endocrine disruptor (AVOID)

Summarized from Life without Plastics and references therein



OH THE PLACES

ONAPPLE
CAN GO NOW

IN PLASTIC

Spring 2018



OH THE PLACES

ONAPPLE
CAN GO NOW

N PLASTIC

Why did Snapple switch to plastic bottles?

It's lighter, virtually unbreakable, and resealable, making it more convenient for our consumers to enjoy
Snapple on the go — and easier for distributors and retailers to handle.

p inn: -
ANACT

Spring 2018

EAlalQobChMIiMfKr4LL4gVEuG Ch2y WgAPEAAY ASAAEGKSIPD_Bw E&gclsrc=aw .ds

https://www.snapple.conv/faq?gclid



The costs of convenience

- Xenobiotics with long term residency

- Physical (external and internal) stressors
- Release and binding of harmful chemicals
- Food web contamination

- Human health costs

- Decreased aesthetic value

Prata 2018, Smith et al. 2018, Koelmans 2015, Boerger et al. 2010

n- great-lak es-garbage-patc h/

-about-pl astic-pollution-i

hrtp://voices.%ationél geographic.com/2 013/04/12new-concerns
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Graeme Wearden

Tue 19 Jan 2016 09.23 EST
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More plastic than fish in the sea by 2050,
says Ellen MacArthur

One refuse truck’s-worth of plastic is dumped into the sea every
minute, and the situation is getting worse

A Just 5% of waste plastic is effectively recycled, at plants like this one in Indonesia. Photograph: Hotli
Simanjuntak/EPA

As a record-breaking sailor, Dame Ellen MacArthur has seen more of the world’s
oceans than almost anyone else. Now she is warning that there will be more
waste plastic in the sea than fish by 2050, unless the industry cleans up its act.

According to a new Ellen MacArthur Foundation report launched at the World
Economic Forum on Tuesday, new plastics will consume 20% of all oil
production within 35 years, up from an estimated 5% today.

Plastics production has increased twentyfold since 1964, reaching 311m tonnes
in 2014, the report says. It is expected to double again in the next 20 years and



Sea salt around the world is
contaminated by plastic, studies show

Exclusive: New studies find microplastics in salt from the US, Europe
and China, adding to evidence that plastic pollution is pervasive in
the environment

We are living on a plastic planet. What does that mean for our
health?

Jessica Glenza in New York

¥ @JessicaGlenza
Fri 8 Sep 2017 11.33 EDT
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A Two fragments of blue microplastic surrounded by diatom phytoplankton (seen under a microscope) after being
collected from the sea in a fine mesh trawl net. Photograph: Alex Hofford/EPA

The Guardian Sea salt around the world has been contaminated by plastic pollution, adding to

experts’ fears that microplastics are becoming ubiquitous in the environment



Damian Carrington
Environment editor

¥ @dpcarrington
Thu 20 Dec 2018 10.01 EST
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The Guardian

Plastic pollution discovered at deepest
point of ocean

High levels of contamination in Mariana Trench show how
pervasively planet has been contaminated

A This planktonic arrow worm, Sagitta setosa, has eaten a blue plastic fibre about 3mm long. Photograph: Dr Richard
Kirby

The deepest point on Earth is heavily polluted with plastic, scientists have
discovered, showing how pervasively the world has been contaminated.

The researchers plumbed the depths of the Mariana Trench in the western
Pacific Ocean, near Challenger Deep, the lowest place on the face of the planet.
They found the highest levels of microplastics yet found in the open ocean,
compared with surveys from elsewhere in the Pacific, Atlantic and Arctic
oceans.



Our water supplies are contaminated with plastic

Europe

of tap water -7 )
samples contained ——r \
plastic fibres

India
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2.2

\ Average number
of fibres per 500ml

Guardian graphic | Source: Orb Media ]
The Guardian



Shoctos Microplastics in our mussels: the sea
is feeding human garbage back tous

Anew report found the seafood contains an alarming amount
of plastic -and in fact no sea creature is immune. It's as if the
ocean is wreaking its revenge

Philip Hoare

¥ @philipwhale
Fri 8 Jun 2018 12.28 EDT
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A Blue or common mussels on rocks in Cornwall. Photograph: Alamy Stock Photo

hellfish are the natural filter systems of our seas, mechanisms of
purity. So, to discover in a report released on World Oceans Day that
mussels bought from UK supermarkets were infested with microplastic
] seems like a final irony in the terrible story of the plasticisation of the
The Guardian sea. According to the study by the University of Hull and Brunel University
London, 70 particles of microplastic were found in every 100 grams of mussels.




Microplastics found in human stools for
the first time

Study suggests the tiny particles may be widespread in the human The Guardian

food chain

Oswego River, Oswego, NY

Greasy film of sewage effluent
and stormwater runoff on its
way to Lake Ontario




Plastic pollution Is everywhere and inescapable

Atmosphere

Hydrosgr_\ere
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80% of Great Lakes litter Is plastic (Driedger et al. 2015 )
>4 metric tons in Lake Erie (Hoffman and Hittinger 2017 )
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Estimate;

10,000 metric
tons of plastics
enter the
Great Lakes
annually

Hoffman and Hittinger 2017



Lake Ontario: Macroplastics
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Community ecology of plastic:

Standardized sampling of surface and subsurface macroplastics
















Time capsule?

International Trash




Shoreline characteristics
Influence plastic accumulation
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Plastics are entering soll
communities as well
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Dominated by shards, fragments, single use

Relative abundance (%)
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