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e Plastic and other litter in the environment is
unacceptable .

* Plastics deliver significant societal benefits, including: L
—Energy, GHG & resource savings
—Innovations that improve health care, reduce food ﬁ{ia

spoilage & improve quality of life - L
* Benefits are lost if plastic litter harms our naﬂi@l = i‘“::ﬁ
environment H,f} N ﬁ
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Sustainable Materials Management

U.S. Environmental Protection Agency Definition:

Sustainable materials management (SMM) is a systemic approach to
using and reusing materials more productively over their entire
lifecycles. It represents a change in how our society thinks about the
use of natural resources and environmental protection. By looking at
a product’s entire lifecycle we can find new opportunities to reduce
environmental impacts, conserve resources, and reduce costs.

*Source: https://www.epa.gov/smm
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Plastics used in packag Energy EffiCiency

deliver food safely, and

fos - Plastic packaging creates i )
5 H less greenhouse gases -
than alternative packaging. Milk jug Plastic tuna pouch  Plastic coffee brick

33% less 77% less 76% less

Alternatives would result in 130% more global warming potential.
That's like adding 15.7 million cars to our roads.
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Plastic Packaging Reduces Impacts

Greenhouse gas T,
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Source: Franklin Associates, September, 2008



Reduced Food Waste

........

New potatoes Grapes in-store wastage =
Fresh for 14 days in-store wastage DOWN by 20 |
DOWN to <1%

Source: Packaging in Perspective, Advisory Committee on e S
Packag”'lg’ Supported by |NCPEN for 7 days loose and in a modified

atmosphere bag



Plastics and Sustainability N

TRUGOST

Environmental cost of plastic use in consumer goods is 3.8 times less than alternatives

Plastic Alternatives
$533 Billion

$600
$500
$400

$300 Business as Usual

$200 $139 Billion
SO

-$100

Environmental Cost (USS Billion)

BUSINESS AS USUAL PLASTIC ALTERNATIVES
= OCEAN DAMAGE = END OF LIFE MANAGEMENT = TRANSPORT = PRODUCTION = MATERIAL AND ENERGY RECOVERY

Trucost, Plastics and Sustainability: A Valuation of Environmental Benefits, Costs and Opportunities for Continuous
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EPA Plastics Packaging 2015: Finding a solution for the (nearly 10 MT) 'ﬁi‘
of plastics packaging landfilled each year ‘

16.8%

68.6%

® Recycling = WTE = Landfill



o
Circular Economy Goals Established

ACC’s new goals publicly announced in May 2018: ‘
1. 100% of plastics packaging is re-used, recycled, or recovered by 2040
100% of plastics packaging is recyclable or recoverable by 2030

100% of the U.S. manufacturing sites operated by ACC’s Plastics Division
members will participate in Operation Clean Sweep-Blue by 2020, with all of
their manufacturing sites across North America involved by 2022




Maximizing Mechanical Recycling
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Improving Environmental
Outcomes at the State Level

([ J [ J
State Activity
Through Sustainable Materials Management

 From Governing Magazine “.
« Sustainable materials management e
* Encourage broadly supported policies
« Embrace voluntary plastics recycling

and programs and tools

o tate ermironment officials are always looking for better that uses life gycle analysis to measure environmental impads
o Leve ra ge p rog ra m S W] t h Sca le (T RP ) S solutions to help achieve their erwironmental goals. across the entire life of a package or matenal. SMM takes into
Government leaders can improve sustainability by account the matenal, energy and water usaed acoss the entire
promoting sound policies that look holistically at the use of lifespan of a product, from manudactuning to transpectabion to
[ J materials. By examining more broadly the value of matenals, the and of tife.

Treat plastics currently not recycled
as valuable feedstocks for conversion

THE RECYCLING
. PARTNERSHIP

v
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concept of waste can be alterad and perhaps even abandoned.

This s particularly true for plastics. Although plastics are
ivaluzable to modem life — they're used to produce everything
from bicycle helmets and child salety seats, to the packaging that
keepe our food fresh and wholesome — people have questions
about their impact on the ermironment.

But recent life oycle studies demonstrate the erwironmental
benefits of plastics. While all matenals impact the enwironment,
plastics used in many consumer goods typically produce less
waste, use less energy and create fewer greenhouse gas
emissions than alternatives.

Too often, state waste policies 3ssess the emaronmental
impact of matenals such as plastics through a very narrow lens,
assuming recycling is the primary gauge of sustainability. Now,
leading authonities are taking a holistic approach to measunng the
erwironmental performance of plastics. They are also encouraging
increased plastics recycling and incentwizing small business
owners and entrepreneurs to develop dynarnic, market-based
solutions to capture the value inherent in plastics — rather than
dumnping them in landfills.

Understanding Sustainable Matenials
Management

This more holistic approach to ervironmental management is
knowm as Sustanable Materials Management (SMM| — a method

SMM s especally useful in helping states evaluate and address
tha growing use of plastics because # swilches the focus fromweght-
based recovery goals {recyching rates) to broader emaronmental goals.
As an exarmnple, lightweight plastic packaging uses very little
matenal and plays a key role in protecting and safely transporting
goods, which reduceswaste, matenal and energy use, and
greenhouse gas emissions. SMM considers all the impacts of the
packaging, from manufactunng and transportation to solid waste
disposal, not just its ability to be recycled.

When viewed holistically, plastics and plastic packaging typi-
cally compare favorably to altematves. A 2014 study by Trucost
found that the emaronmental cost of using plastics for consumer
goods and packaging was nearly four imes less compared to
using alternative matenials to do the same job — 3 difference of
$139 billion versus $533 billion annually’

SMM provides a clearer picture of the enmronmerntal mmpact of
matenals, from beginming to end of life. Whie some communities
balieve minimizing certain wses of plastics may reduce waste,
embracng SMM and adopting a broader view of sustainability provides
2 more insghtful measure to evaluate erviconmental benefils and
progress toward erronmental goals. Poioes that restnct the
use of vanous plastics basad on single atinbutes {recycing rales,
odegradabidity, etc.] can harm efiorts to improve sustainabildy
The US. Environmental Protection Agancy {EPA) and states such as
Oregon and Minnasota are rapidly moving toward SMM.




THE WALL STREET JOURNAL. 5
Recycling, Once Embraced by Businesses and ‘

Environmentalists, Now Under Siege

i Local officials raise fees and send recyclables to landfills as economics erode
statesman journal
One Oregon county throws in the towel on recycling
Ehe New Hork & fLos Angeles Times
Cheaew _.0.1' cimes California has a recycling crisis. The only way to solve it is to stop
Your Recycling Gets making so much trash
Recycled, Right?

Maybe, or Maybe Not

Plastics and papers from dozens of American cities and towns are

being dumped in landfills after China stopped recycling most @ Waste DIVE Vletna.ln to temporar}lz Stop
“toreign. garbage.” accepting scrap plastic imports



Plastics | The Current Model

3%

of Energy \



Plastics | In A Circular Economy




Industry Trends toward Circular Economy

Solving the recycled
¢¢ What if virgin plastics companies were also plastics puzzle

Rob Kaplan

major purchasers of [recycled plastics] for use R e
in the resins they sell? 99
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Your trusted source for recycling news and analysis

. Rick Wagner

Chemical recycling of recovered
nlastics to the monomer level would

open important opportunities I

materials management. Here's why

$

focusing on plastics-to-fuel now can

help the industry blast off toward

' iurine \novation
P ﬁ@j\




Recent Commercial Announcements

Plastics News BP deal will help RES Polyflow open first e
— commercial plastics-to-fuel plant { pil

s 3
i
] S

i REUTERS Suez, LyondellBasell in plastics recycling JV - '

Plastics News Agilyx, Americas Styrenics sign deal for
- monomer from recycled PS

: Polystyvert, Total partner to
P-ImN-eWS recycle post-consumer polystyrene

i:E'R'Beﬂ'ﬁl Unilever Joins Partnership to Turn PET Waste into Virgin Grade Material
FORTUNE United Airlines to Power Flights With Waste



MSW to Chemicals

» Evaluated plastics feedstock impact @ PLASTICS
of gasification to methanol
* Increasing post-use plastics % Enerkem

compared to biomass results in:
— the process is more energy efficient THE CITY OF t
— yields more useful chemical mon on

j — less waste (ash) sent to landfill

The City College
of New York




Life Cycle Analysis of Plastics-to-Fuel

By converting non-recycled plastics into ultra-low-sulfur diesel, we reduce:*’

GREENHOUSE TRADITIONAL

G A S WATER ENERGY

EMISSIONS CONSEMPTION U S E
-14% -98% -96%




Light industrial Manufacturing
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 regulated under existing
manufacturing framework

 plastic feedstock not a solid waste

« producing valuable fuels and raw
materials

* not disposal or landfills
* recyclers determine viable markets
e align with SMM

\

\
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Removing Barriers in the States

\

N

Regulated as Disposal

 landfills
« waste-to-energy facilities

« plastics-to-fuel & petrochemical
facilities
 gasification to fuels and chemicals

23



States Removing Barriers to Conversion




HB 785: Georgia Economy

Chemistry is unlocking the energy in discarded materials: | 'ﬁ;‘

Mechanical ‘)

Recycling >
Georgia recycles
approximately

21,000 tons of
plastics each year
Fuels and
Converting non-recycled plastics Petrochemicals
from Georgia to petrochemical = Converting non-recycled plastics
ﬁ W feedstocks and fuels could support | g in Georgia to fuel could provide
T 11 facilities generating = enough fuel to power
1 g - = s o a i T
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Conclusion and Final Thoughts
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v Embrace Sustainable Materials Management approach
v'Resin manufacturers have committed to big goals
v'Business models changing (China, vertical integration)
v'Thank you GRC for longstanding support and partnership




Thank You!

Craig Cookson

Senior Director of Recycling & Energy Recovery
Plastics Division

craig_cookson@americanchemistry.com
202.249.6622



