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Nearly 10 billion tons of plastic have been produced since 1950
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“Production, Use and
Fate of all Plastics Ever
Made”

Science Advances

July 19, 2017

Written by Roland Geyer
of the University of
California at Santa
Barbara, Jenna
Jambeck of the
University of Georgia
and Kara Lavender Law
of the Sea Education
Association in Woods
Hole, Mass.
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Cumulative plastic waste generation and disposal
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Cumulative plastic waste generation and disposal (in million metric tons).
Solid lines show historical data from 1950 to 2015; dashed lines show projections of historical frends to 2050.
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Yearly value in million tonnes (Mt)

Mismanaged Plastic Waste = Plastic Leakage
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How Much Single-Use Plastic
Waste Do Countries Generate?

Single-use plastic waste generated per person
in selected countries in 2019 (in kilograms)
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Source: The Plastic Waste Makers Index by The Mindaroo Foundation BEYOND PLASTICS



Plastics are
made from
fossil fuel-
derived

polymers and
chemical
additives

Fossil fuels are
coal, oil, and
natural gas.

Today, most plastics
are made from a by-
product of natural gas
called ethane.



http://en.wikipedia.org/wiki/File:Oil_well.jpg
https://creativecommons.org/licenses/by-sa/3.0/

The dangers of fracking
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ETHANE CRACKERS ARE COMING...

SHELL Chemical in Appalachia 'rf;apprb\')‘ed to.emit:

e 2.2 million tons of carbon eaelg\year g -
e 164 tons of PM]O e?achyear P 1: -
- _~e® 522 tons of volatile organic compounds each year




The Plastic Industry’s Pollution Is Not Shared

Communities in which the plastics industry
releases 1 million+ tons CO2E per year

1. Houston/Baytown, Texas - 20.2 million tons

2. Freeport, Texas - 16.6 million tons

3. Norco/Taft, Louisiana - 10.3 million tons

4, Plaquemine/St. Gabriel, Louisiana - 8.6 million
tons

5. Beaumont/Port Arthur, Texas - 7.8 million tons
6. Lake Charles, Louisiana - 7.7 million tons

7. Baton Rouge, Louisiana - 6.3 million tons

8. Geismar, Louisiana - 5.2 million tons

9. Point Comfort, Texas - 4.8 million tons

10. Kingsport, Tennessee - 4.1 million tons

1. Corpus Christi, Texas - 4 million tons

12. Orange, Texas - 3.3 million tons

13. Linden, New Jersey - 2.7 million tons

14. Longview, Texas - 2.4 million tons

15. Victoria, Texas - 1.9 million tons

16. Decatur, Alabama - 1.4 million tons

17. Hopewell, Virginia - 1.3 million tons

\ 18. Calvert City, Kentucky - 1.27 million tons
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WHAT IS PLASTIC?

Polymer Backbone: Multiple Chemical Additives. Many are highly toxic

Carbon-Carbon Bonds Phthalates, _, -, _

Slide by Philip Landrigan, M.D.

Chemical additives can comprise up to of plastic 50% by weight 9



The durability of plastics: a
double-edged sword

The same qualities that make
plastic useful are the ones that
make it harmful
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Almost half of all plastics produced are used for packaging

e Industrial machinery 0.4%

e Electrical & electronic 4.2%
Building & construction 4.3%

e Transportation 5.6%

e Consumer products 12.1%

- Packaging
46%

e Packaging 46%

Other 12.5%
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e Textiles 14.9% 'PLASTICS

© Statista 2023


https://www.statista.com/statistics/report-content/statistic/1166582

Plastic waste expected to triple by 2060

Yearly value in million tonnes (Mt)

Plastics Use Mismanaged Plastic Waste Plastic Leakage
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2021 Plastic Waste Exports from the US

2021 Full Year: U.S. Plastic
Waste (HS3915) Exports in
kilograms to top 25 receiving
countries

Total: 540,433,949 kgs.
(1,228,121,749 Ibs),
50,838 containers

Red = non-OECD
Countries
Blue = OECD Countries

Canada: 170,439,650 I

Mexico: 84,411,721 |

Turkey: 13,644 207 =

") K
G-Kong-5-833-343—

Farvan-8-75596+—
Germany: 8,041,286 -

\\
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~— onauras o- 016
Pakistan: 4,624-533—
Colombia: 3,675,555 -
Latvia: 3,611,285 -
Guatemala: 3,184.074—
Korea, South: 3,141,830 -
Bangladesh: 2,927 453—
China: 1,338,661
Netherlands: 1,176,682
Philippines: 1,148,508

Much of our plastic is shipped overseas
(often illegally)

Primary recipient countries:

Canada (re-exported)
Mexico

Malaysia

India

Vietnam

Indonesia

Turkey

El Salvador
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' 8-15 million t
plastics enter ¢
oceans every year.




Plastics in the water: greenhouse
gas emitters

Source: Surfrider Foundation Bioplastics Toolkit



Plastics in the air: greenhouse gas emitters

THE NEW

COAL The U.S. plastic industry’s

S e greenhouse gas emissions are
sssssssssss poised to surpass those of coal-
fired power plants by 2030.

Plastic is the new coal.
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RANKED:
WORLD'S
BIGGEST
CLIMATE
POLLUTERS

in annual greenhouse

gas emissions
Source: Nat. Clim. Chang. 9, 374-378 (2019)

#1: CHINA

#2: USA =
#3: INDIA jc‘@z“j‘?
#IIRUSSIA SN

The U.S. plastics industry
IS responsible for at least
232 million tons of CO2e

gas emissions per year.

If plastic were a country, it
would be the world’s fifth
largest greenhouse gas
emitter.
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Microplastics are now everywhere in nature

1

Microplastic filament ‘
| on% snclawfllqke Uptake in Plants

Li et al.,2019 Naft Sust. Li et al., 2020, Nat Sust



How We Eat, Drink and Breathe Microplastics
Average number of microplastic particles found per gram/liter/m? of selected consumables

Lo
air* [ o-s0
Tap water’ . 4.24

Seafood™™™* I 1.48 : . : :
Estimated annual microplastic particles consumed

per person (including via inhalation)

Between 74,000 and 121,000

Note from source: "These estimates are subject to
large amounts of variation" and are
"likely underestimates

Sugar” | 0.44
Salt™" | 0.11

Honey™  0.10



WHAT IS PLASTIC?

Polymer Backbone: Multiple Chemical Additives. Many are highly toxic

Carbon-Carbon Bonds Phthalates, _, -, _

Slide by Philip Landrigan, M.D.

Chemical additives can comprise up to of plastic 50% by weight @ i



Endocrine Disrupting Chemicals (EDCs)

\/

Many of the chemicals in flame retardants are
endocrine disruptors.

/ Hormone "~
,“\:
/f
Endocrine
Disruptor

4D

Response

Endocrine disrupting chemicals (EDCs) trick the
body into thinking they are hormorley“

V



Endocrine

amtrs T ow Doses Matter

Everyday exposures to EDCs contribute
to modern health epidemics.

Lower 1Q
Hyperaclivity/ADHD

'

Early Low birth
puberty a weight

Developmental
dysfunction

— Infertility —~

How are people exposed?

Children’s toys (phthalates)

Plastic drinking bottles (BPA, BPS, BPF)

Cleaning producls (phthalates, triclosan)

House dust (flame retardants, pesticides)

Home furniture/electronics (flame retardants, PFAS)
Building materials (flame retardants, phthalates, PFAS)

Fragrances (phthalates)

Food (pesticides like chlorpyrifos)

Food packaging (BPA, PFAS, phthalales)
Thermal cash register receipts (BPA, BPS)
Drinking water (arsenic, lead, perchlorate)

f

)

Prostate
cancer

Low
sperm
count

Personal care products (parabens, phthalates, triclosan)




icroplastics are everywhere in the human body:
even before birth

‘Contents lists available at ScienceDirect

Environment International

ELSEVIER journal www_elsevier.

Plasticenta: First evidence of microplastics in human placenta e

Antonio Ragusa’, Alessandro Svelato ™, Criselda Santacroce ", Piera Catalano ",

Valentina Notarstefano ‘, Oliana Carnevali *, Fabrizio Papa ", Mauro Ciro Antonio Rongioletti ",
Federico Baiocco ', Simonetta Draghi *, Elisabetta D’ Amore *, Denise Rinaldo ’, Maria Matta °,
Elisabetta Giorgini*

" Department of Obstetrics and Gynecology, San Giovanni Calibica Fatebencfratelli Hospétal, Isola Tiberina, Via di Porce Quatro Caps, 39, 00186 Rome, Italy
of Pathological Fotebenefrasell

" Department of Anatomy, San Giovanni Colibita Hospital, lsola Tiberina, Via di Ponte Quatiro Capl, 39, 00186 Roma, ltaly

© Department of Life and Emvironmental Sciences, Universia Politecnica delle Marche. via Brecce Bianche, 60131 Ancona, fly

¢ Obstetrics and Gynecology, ASST Bergamo kst Bologrini 1 1, 24068 ety

* Harvey Medical and Course, University of Pavia, Corso Strada Nuova 65, 27100 Paia,

ARTICLE INFO ABSTRACT

Handling Editor: Adrian Covaci Microplastics are particles smaller than five millimeters deriving from the degradation of plastic objects present
in the move from the 0 living organisms,including mammals. n

Keywords: this study, six human placentas, collected

Human placenta by Raman Microspectroscopy (o evaluate the presence of microplastics. In total, 12 mkmoh“l: fragments

Microplastics (ranging from 5 to 10 ym in size), with spheric or irregular shape were found in 4 placentas (s in the fetal ;m.

Raman microspectroscopy in the maternal side and 3 in the

all icles we
terms of morphology and chemical compasition. All of them were pigmented; three were \dentified 33 umm
polypropylene a thermoplastic polymer, while for the other nine it was possible to identify only the pigments,
which were all used for man-made coatings, paints, adhesives, plasters, finger paints, polymers and cosmetics
and personal care products.

1. Introduction et al, 2018). Microplastics have also been detected in the gastrointes-
tinal tract of marine animals (Deng et al., 2017; Reineke et al,, 2013),
In the last century, the global production of plastics has reached 320 and also human intestine (Schwabl et al,, 2019). Inside tissues, MPs are

million tons (Mt) per year, and over 40% is used as single-use packaging,

considered as foreign bodies by the host organism and, as such, trigger

. In Europe, plast
Samilllnmnnum in 2014 (PlasticsEurope, 2016). The degradation that
plastics undergo when released into the environment is a serious issue.
Atmospheric agents, such as waves, abrasion, ultraviolet radiation and
photo-oxidation in combination with bacteria degrade plastic fragments
into micro and nanosi icles. Most of over the world
and in the Mediterranean Sea in particular, is made of plastic, resulting
from the waste collected on the coasts and in the sea (de Souza Machado
etal., 2018). rticles less than 5 mm
in size (Hartmann et al., 2019). MPs do not derive only from larger
picces fragmentation but are also produced in these dimensions for
commercial uses. Furthermore, there are several reports of MPs in food
(Barboza et al,, 2018), and in particular in seafood, sea salt (
et al,, 2017b; Kosuth et al., 2018), and in drinking water (Schymanski

Corresponding author.
E-mail address: alessandrosvelato@virgilio it (A. Svelato).

https://doi.org/10.1016/j.envint. 2020.106274

local MPs can act as carriers for other
chemicals, such as environmental pollutants and plastic additives,
which may be released and are known for their harmful effects (FFSA
Panel on Con n the Food Chain (CONTAM), 2016; Wright and
Kelly, 201
In this study, for the first time, several microplastic fragments were
detected by Raman Microspectroscopy in human placenta samples
collected from six consenting patients with uneventful pregnancies.
Raman Microspectroscopy is a well-assessed vibrational technique,
widely and successfully applied in the biomedical field, to characterize
both biological samples (Notarstefano et al., 2020, 2019), and to detect
the occurrence of microplastics and microparticles in general (Kiipp
et al., 2016; Ribeiro-Claro et al,, 2017). Placenta finely regulates foetal
and, indirectly, to th 1 one, acting as a

ived 16 August 2020; Received in revised form 29 October 2020; Accepted 9 November 2020

Available online 2 December 2020
0160-4120/€ 2020 The Authors.  Published by Elsevier Lid.

This is an open access article under the CC BY-NCND license
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Water, water, everywhere...in plastic
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Other non-carbonated beverages in plastic
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Not with curbside and dropoff recycling
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Not with voluntary corporate pledges

Corporate Promises to Use Recycled Materials: Promises vs. Reality

B 2019 Actual Usage [l 2025 Voluntary Pledge Goal
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Deposits. Add non-carbonated beverages to VT1's bottle bill.

U.S. Nominal Recycling Rates
by Deposit Status, 2019

90%
80% m Aluminum cans
70%
60%
50%
40%
30%
20%
10%

0%

m PET plastic bottles
B Glass bottles

Deposit containers Non-deposit containers

"2019 Beverage Market Data Analysis.” \//\\/\/\
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Waste reduction, including refilling
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Deposits: a simple policy measure with so many benefits

 Human health

» Marine pollution / ocean ecology
» Soil health

* Environmental justice

* Greenhouse gases

 Landfills & incinerators

e Littering
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Thank you
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