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EXECUTIVE SUMMARY

The United States has a plastic problem. Of all of the plastic produced since 1950, 91% have never been
recycled! After being tossed into trash cans or wishfully into recycling bins, most plastaerid landfills or
incinerators, here and oversea3he reality is that the amount of plastic produced in the United States cannot
be reasonably recycled. In additiomany of the types gflasticthat are produced cannot be recycled into
useful new products.

As a result of increased public awareness of plastic pollution, the plasticand fossil fuel industries are facing

increasing market constraints and widespreamhsumer backlds These industriebave facedncreased

pushback from consumers who are choosing reusable alternatives, China and other Asian countries rejecting
plastic waste exports, and governments instituting bans on singgeplasticBut rather than taking

responsibility fortheir plastic wastetheseindustriesare pushing forward plans to produce additional billions of
G2ya 2F LXFaGgAO GKIFIG NBIFIOK o6Se2yR GKS LXIFIySiQa SO2ft
workers at risk.

Whilethe petrochemicaindustry has flooded the worldith even more plastic, it has also maintained that the

answer to the plastic pollution problem is not making less of it, but raitinegsting indownstream technefixes.

One in particular has risen to buzzword statuthia plastic scensd O K S Y A Qimgk It idaetrdo@en used

by the petrochemical industry that conflates plasticplastic and plastito-fuel technologies as a form of
NEOeOfAyad LYy GKAA NBLRNIXZ ¢S thiesShndogydehindodpslastcdoK S YA O
plastic(PTPand plastieto-fuel (PTFpperations, although only the former truly qualify as recycling operations

and we reject the use of the term for plants that mainly produce pléastituel.

A recent review of scientific and technological evidercdct SR a/ KSYA OF f wSOeé Of
OYDBANRYYSyYyGlrt LYLIOG&aéd akKz2ga (0KS OKSYAOIt NBOeOf Ay 13
environmental problemé.The key findings are:
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JChemi cal recycling}y has a | arge carbon foot
JChemi cal recycling} has not yet been proven
JChemi cal recycling} cannot compete in the n
JChemi cal recyclingy does not fit 1 n a circu
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fuel industry as the silvdullet to solve theplasticcrisis. This report takes a look at the state of the industry in
the U.S. and concurs with the conclusion of the May 2020 briefing paper:

0ln a society that urgently needs to transition from an extractive, fossil fuel
econony to a circular one, chemical recycling is a distraction at best. Far more
mature and viable solutions are to be found in upstream, zero waste strategies
which focus on reducing the production and consumption of plagiic.

This report provides an assessment of failed, proposed, and existing projects in the United States and
demonstrates that the industry is once again proposing to build a new network of waste and burn facilities.
'YRSNJ GKS 3dzAa asS 27T dcwliog Maiwustngis Iabhyingidr édadyaiBRdevelbdment
of plasticto-fuel (PTF) facilities that will only make thlasticcrisis worse while diverting public and private
investment dollars away from real solutions.

KEY FINDINGS:

1. ofthe 37plasticd OKSYAOFf NBO& Ot Ay3aud 7Tl Ojoaskdioh @bliclyLINR LJ2 & SF
available information, only 3 are currently operational and none are successfatlyering plastic to
produce newplastic Our report finds that thehemicalindustry continues to advance plasti-fuel
technologies whilenislabelinghemasd OK S Y A O £ as3e¢#ing & thdy yrehe solution to the
globalplasticpollution crisis.

2. Plasticto-fuel (PTF) facilities place a heavy toxic burdew@nmunities and workerdmpactingpeople
at plastic waste processing sites, in the end use of the products they produce, and at the facilities where
the waste created by the process is dumped, destroyed, or treated.

3. PTF carries a large carbon footprihat is not compatible with a climate safe future. It only adds to
global carbon emissions created by the fossil fuel industry.

4. with increased instability in the fossil fuel market, public demand for plastic alternatives, and more
stringent climate policies a OKSYAOFf NBOeOf Ay3aé FyR t¢C GSOKy2H
friendly. Yet, industry continues to wield its political power to advance policies that enable development
of the technology and markets.

5. Fastmoving consumer goods companies @ shouldplay a critical role in the development of
GOKSYAOIf NBOeOftAy3d¢ YR akKzdzZ R plaSigproplezth@tidd @ G2 )
not further harm human health and the environment.
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parts using pressure and/or heat in a k@mxygen environment; some also use catalysts or chemical solvents.

lf 0K2dAK GKS GSNY aNBOeOf Ay3aé¢ aK?2 dihtiplagtig®thé | LILX & & 2
LISGNROKSYAOIf AYyRdz&aGNER KF& L}LzZ I NAT SR GSN¥a &adzOK |
conflate both plastig¢o-plastic and plastito-fuel conversion as a recycling solution. In reality, most pyrolysis

and gasificatiy LINP OS&dasSa GKI G FNB NBTFSNNB Rndnét newplasticskh8 YA O f
process of turning plastic into plastic is complex and experisive.

Image18 ¢ SOKy2ft23A84 O2yTFtlGSR & aOKSYAOL ¢
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Source: Global Alliance farcinerator Alternatives. (2019)

In addition to gasification and pyrolysis, some projects aitoréak down oipurify plastic feedstock using
solvent and/or catalysts. Among the 37 projects in the U.S. that were selected for our assediacitities
purported touse solvent/catalysbased processes or a combination of heat and solvents/cataljiétsut one
of theseremain in an early stagef developmentannouncement only or at a pilot phas@&hus thisreport
GAIA | 2020



primarily focuses on gasification and pyrolyfaisilities specifically the 20 plastio-fuel projects that are
announced, planned, or operatingtine U.S.

This assessment finds that there are many unknowns regarding the potential impacts of the commercialization
of the PTRechnologies. However, if the industry is allowed to develop, available evidence indicates that it will
have significant impas on existing mechanical recycling markets, the climate, human health, and the
environment.

[Image28 al LIY t NP2SOG& tNRLRASR Ia &/ KSYAOlIf wSOeofAy3
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except for 7 projects that are detectable with a physical address.
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n Plasticto-Fuel is an Industry Shell Game

For decades, pyrolysis and gasification companies have promoted themselves as an alternative solution to waste
disposal, securingignificantfunds from investors and governments with no concrete evidence to support their
viability claimsYet pyrolysis and gasification technologies have been around sincéXb@s andttempts to

use these thermal treatments to recover plastic waste streams began in the .£970s

These empty promises pyrolysis and gasification proponemtsulted in a trackecord of highprofile failures

across the globe, along with reports of fires, explosions, and financial losses. Since the early 2000s, at least 37
projects have been announced in the United States (see App&hdDf these 37 projects, the majority of PT

and PTF projects are under development, 14 of which are mere announcements and 11 are at a pilot stage or
under construction. Twelve projects claiming to have developed a plasptastic (PTP) process are at varying

levels of maturitypbut none at conmercial stage. Twenty are PTF projects, and thus do not qualify as recycling.
Only three projects Agilyx, BrightmarkandNew Hope Energyare currently commercially operational.

Brightmark and New Hope Energy are PTF projects; they do not produce ptdsticistocks for plastic. Agilyx is
frequently upheld as a model of plasti-plastic recycling, but our investigation indicates that the majority of

its output is sent for combustion in cement kilns (see case study). Based on public informatione wdtloa 37
GOKSYAOIf NBOeOf Ay3dé¢ LINRB2SOia Fyyz2dzyOSR Ay G(GKS ! &{ ¢
plastic at a commercial scale. One facility, Renewlogy, suspended its operation less than a year after it opened to
upgrade equipmet. Meanwhile, bags of waste are shipped to cement kilns or sit outside the facility in the

hopes that it will reoped.As of 2017, the technologies have wasted at least $2 billion of investments with

canceled or failed projects across the gldbMany cases identified fragile revenue models, complications

around obtaining permits, and high operating costs as the maisecatisuch failure¥.

Major operational and financial issues include:
Technical challenges remain unsolved at each stage of the process: sorting and cleaning highly
contaminated plastic waste feedstock (preatment), optimizing the temperature durintpe
conversion processes by large energy inputs, removing impurities from the products in order to meet
the standards necessary for use (ppsbcessing), and managing toxins present in solid and liquid
residues.
Heavy investments are required for the ctnugtion of a facility in addition to the technological
challenges directly contributing to a large financial toll.
The immaturity of the technology increases waste management costs and compliance risks associated
with regulation of toxic emissions andppduct disposal.
{ SOdzNAY 3 | LILINBPLINAFGS LI FAaGAO FTSSRaid2014a@a | 3INZ
Despite the claimed capability of treating laywade mixed plastic waste being the main selling point of
pyrolysis technologies, the procesequires additional treatment beyond traditional sorting and
washing, increasing the costs.
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[Table 1]Typesot N2 2SO a t NPLI2Z&aSR a &/ KSYAOFf wSOeoftAay3aég A
A Plasticto-Fuel
Plastieto-Plastic
Other
PTP* PTF Other** Total
Number of facilities 12 20 5 37
Percenage 32% 54% 14% 100%

* Includes proposals of 8 solvent or catalpsised processeand 4 pyrolysis projects. Of the 12 projects, 11 have not
NBI OKSR 2LISNI GA2Y It adliddza YR 9FadYlyQa te¢t 2LISNI A2y f
** Projects that appeared in industry/research reports a&chemical recyclingroject but do not represent an

independently operatingchemical recyclingfacility. These projects are either wadie-energy facilities or a partner or
buyer of adcchemical recyclinjcompany.

[Table 2] Status of Proposed PTF Projects in the U.S.

10
5
0

Announcement Pilot or under Currently Operation Other

only, or lab- construction operating on hold
testing
Announcement  Pilot or under Currently Operation -
. : o ~ Other Total
only, or labtesting  construction operating on hold
Number of PTF
. 9 (45%) 6 (30%) 3 (15%) 2 (5%) - 20 (100%)
prOJects
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[Table3] Status of Propose®TPProjects in the U.S.

10
5
0
Announcement Pilot or under Currently Operation on Other
only, or lab- construction operating hald
testing
Announcement  Pilot or under Currently Operation Other* Total
only, or labtesting  construction operating* on hold**
Number of PTP

rojects 5 (42%) 5 (42%) 0 (0%) - 2 (16%) 12 (100%)

* Agilyx, Brightmark, and New Hope Energy

** Renewlogy suspended its operation in June, 2019; Plastic20il has been inactive since the company announced a plan to
resume fuel sales in August, 2018.

*** Eastman claims to have a Pdpferation, but no evidence is publicly available; Geah Polymers is notéehemical
recycling facilityandonly provides consulting services.
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B3 Plasticto-Fuel facilities and their products endanger
human health

Plastids used in a range of products from bottlaadtoys to medical equipment and car parts. To make these
products pliable or rigid, flame retardant and durable, or #ieactive to certain oils and chemicals, the plastic
polymers arecombined with other elemerst such as oxygen, nitrogen, chlorine, fluorine, or silicon that can be
harmful to human health. These additives produce chemical waste that requires disposal during the PTF
manufacturing process. Much like oil refineries, some PTF facilities produce @&nahdhemical products that

are sold to other chemical manufacturing facilities. Contaminants can remain in those final products and may be
released when burned or converted into yet another chemical proétithile the environmental impacts of

PTF processing and its end products are not-detumented, enough is known to cause concern for workers,
O02YYdzyAliAS&SE YR (KS Sy@ANRYyYSyiGod C2NJ SEF YLX S5 . NRA 3
convertplastic waste into fuel, naphtha, and waxes for candles and other consumer products. We have been
unable to find results of any tests on these fuels and products for toxicity. The Agilyx facility in Tigard, Oregon,
sent over 49,000 tons of waste styrerahighly toxic chemicatp burn in cement kilns located in Ieincome

and people of color communities across the country in 2018.

Regulatory requirements for chemical manufacturing and preventing toxic exposures have historically had a
GodzA f R yRMNR AN2HSONG KSEFEGK fFGSNE FLIWNRFOK (KFG KI &
consumer products. PTF facilities operate similarly to other industrial facilities that release toxic emissions,
produce toxic effluents, and in some operations, @asdanger to the community from explosion or catastrophic
toxic chemical releases. After years of B&den baby bottles and toys dominating their respective markets,

plastic producers and consumer goods companies faced a significant backlash whedigcarasred that they

could cause developmental and reproductive problems later in life. Plastic pellets, also known as nurdles, are
often used as feedstock for PTF processes. Some companies, such as Brightmark, will use mixed plastic waste
sourced from regnal, commercialand municipal waste programs and turn them into pellets before feeding

them into the chemical processing system. Similar to mechanical recycling, this process typically involves sorting,
shredding, cleaningand washing the plastic whiaan release microplastics and wastewater laden with

potentially toxic dyes and chemicals that require proper disposal. The presence of microplastics in the
environment has become so ubiquitous that it is now found in the most remote glaciers and im ¥ ai

breathe!® Considering these factors, exposures to toxic chemaradsmicroplasticshat are formed and

released during the PTF process and the toxic chemicals that remain in the final product or process waste should
be prevented.

Of thethree operating PTF facilities in the US, environmental review documents are only available ftewo
Agilyx facility in Tigard, Oregon, and a recently constructed Brightmark facility in Ashley, Indiana, just south of
the IndianaMichigan border. A review of publy available emissions reports from these facilities from local
environmental agencies and the EPA provides little information about emissions and relies heavily on self

GAIA | 2020 n
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Environmental Quality claim that the level of air emissions from their process would be negligible or below
reporting thresholds. If the plant expands or larger facilities are built at a scale comparable to the massive
amounts of plastievaste already plaguing the world, it will be too late to prevent or manageauttknown

and/or unverified emissiorisks.Industrial accidents are also aconcern,and FANSE &4 bSg | 2 LIS
Oaks PTF plant in Tyler, TX raises flags about thy s#fPTF facilitie¥.Only in operation since July 2019, the
$150 million facility processes 960 tons of poshsumer plastic per day to produce 4,500 barrels/day of fuels

and chemical feedstocks and is one of theee currently operating PTF faciéis in the country’

[Image3] PollutantsGenerated fromBurning of Plastic

CARBON MONOXIDE DIOXINS AND FURANS
Causes dizziness, headaches and slowed reflexes. May cause cancer; causes growth defects; affects
Affects mental function, visual acuity and DNA; affects immune and reproductive systems.

alertness. Reacts with other pollutants in the air
to form ground level ozone.

§ § R EPL = A&

POLYNUCLEAR AROMATIC VOLATILE ORGANIC
HYDROCARBONS (PAH) COMPOUNDS (vOCS)

Cancer causing agent in most animal species May cause problems ranging from cancer risks to
including mammals, fish and birds. nervous disorders, respiratory irritation/illness,

L chronic lung disease. Contributes to low level
I I ozone (smog).

z H d‘( { l A z 6la ’ﬁﬁ‘ @ E

7N
R H
PARTICULATE MATTER (PM) ALDEHYDES
A complex mixture of extremely small Toxic chemicals that result from the combustion
particles and liquid droplets. of hydrocarbons. An animal carcinogen. Causes
Causes irritation of repiratory tract, eye and respiratory illness and headaches.

aggravated asthma, contributes to chronic
obstructive pulmonary disease.

e i R ey im 2

SourceWilson, M et al.(2017). Green businesses and cities at risk: How your waste management plan may be leading you in the
wrong directionGlobal Alliane for Incinerator Alternatives, The Tishman Environment and Design Center at The New School.
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Plasticto-Fuel Increases TogiPollution in Environmental Justice
Communities

The building of PTF facilities in existing petrochemical corridors is particularly concerning and threatens to add

to the cumulative burden of toxic exposures on environmental justice communities. Brightraa already

begun searching for possible locations to expand its businddsiiidla, Georgia, New Jersey, New York,

Pennsylvania, Louisiana, and Te¥4s2 O A2y a O2yaARSNBR GARSIf£ o6& . NA-:
pollution and industry. Petrochemical hubs, such as Monroe County, Pennsylvania, where one Agilyx facility is
planned, are most accessible by rail, highways, natural gas inputs,ertdcall utilities and are already

occupied by other highly hazardous petrochemical facilited A f @ EQ& ¢ A3 NR Fl OAf A& R
its partner, AmericaStyrenics, in St. James Parish, Louisiana, to be convettepolystyrene St. Jares Parish

is a majority people of colorand leftvy O2 YS O2YYdzyAGé t20F %R Ay [ 2dZA &AL Y

Ly | &adz2NBPSe o0& GKS 9Yy@GANRBYYSyidlf LydSaINARiGe tNB2SOl=X
Inventory found emissions from afidustrial facilities reporting to the EPA amounted to 4.7 billion t8ihe

top 100 most polluting facilities, representing less than 1% of all facilities reporting to TRI, released 1.8 billion

tons of toxic chemicals, or 38% of all relea®ddany ofthese facilities include chemical plants and oil refineries

and their locations put34 million Americans at risk in the event of a toxic chemical dis&téese

communities are also disproportionately Black or Latino and have higher rates of povesy jhcome, and

lower property values compared to the overall U.S. populatfon.

[Image4] Top 100Polluting ChemicalManufacturing Facilities in the U.S.
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SourcelU.S. EPA. Toxic Release Inventory 2018 Biaaping tased omational ranking of RisBcreening Environmental
Indicatorsscoreof the facilities in the chemical manufacturing sector
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processes that result in similar products. PTF is not a form of recycling because it does not replace virgin plastic,
does not contribute to a circutaaconomy in plastic, and does not avoid the environmental harms of plastic
production. On the contrary, plastierived fuels are fossil fuels that spend a very small portion of their lifecycle

as plastic. Since many of these fuels are then burned inatipass that routinely dispose of hazardous waste

(see the Agilyx case study), PTF might be better described as a-fastizardous waste operation. The only

thing PTF recycles is toxic chemicals.

A

b

p>)

p>)

p>)

Plastic often contaistoxic additives and contaminants that are known to be harmful to human health and are not
effectively filtered out from thechemical recyclingprocess or may form during the process, risking exposure to
workers, communities near facilities, consumensgdahe environment. For example, hormone disruptors and
carcinogens such as bisphe#0(BPA), phthalates, benzene, brominated compounds, and volatile organic
compounds (VOCs) are found in plastic and not effectively filtered out from end prddaktding fuel?*

Depending on the type of plastieing processed, other chemicals may form and end up in the final product, such
as benzene, toluene, formaldehyde, vinyl chloride, hydrogen cyanide, PBDEs, PAHSs,-terdegature tars,

among many other$>

Heavy metals, such as cadmium and lead, cannot be destroyed during chemical processang treefore

recombined into the final product or released in the waste byproducts. Heavy metal exposure is of greatest risk to
workers in a facility; however, smalin@unts of lead exposure to children, directly or prenatally from exposed
mothers can cause neurological damage leading to cognitive dysfunction, lower IQ, and behaviora? Escess
exposure to cadmium can damage kidney function and bones if ingesteslise pneumonia and emphysema if
inhaled?’

21 30S LINPRdAZOSR FNRBY AaOKSYAOFf NBOeOft Ay3aé NBIldzANBa | L
of air emissions; it nevertheless threatens communities living near dump sites, incinerabrsement kilng®

In particular, diesel and waxes produced from the process are more contaminated with solid residues, dioxins, and
PAHSs than regular diesel or an equival&ithe diesel requires substantial refinement to be used as a fuel, as it
produces greater quantities of NQsoot, CQand CQemissions compared to conventional diesel when burffed.
Cleaning the toxins from end products is extremely difficult, expensive, and creates additional toxic waste
streams?!

Burning waste produced in the PTF process in cement kilns and hazardous waste incitenasfesstoxic

pollution from communities where the PTF plant is built to other communities. Persistent organic pollutants such
as dioxins, heavy metals, and panli&te matter are common pollutants emitted from cement kifd€ement kilns

have lower reporting requirements for emissions than other burn facilities, such as coal plants and incinerators,
and areoften not required to notify nearby communities when emigns occur. Many of these facilities do not
monitor for dioxins created by burnirgasticlike PVC. Dioxins are highly toxic and can cause reproductive and
developmental problems, damage the immune system, interfere with hormones, and cause €ancer.

GAIA| 2020 n



n Plasticto-Fuelhas aGoliath-Szed Carbon Footprint

The process afonverting plastic waste to fuel demands considerable energy, which is supplied by burning fossil
fuels. Burning the resulting fuel releases additional greenhouse gas emissions. Instead of conserving the material
in a circular process, burning plastierived fuel adds to the carbon footprint of the plastic lifecycle and

stimulates further virgin plastic production to replace the plastic lost as fuel. In 2019 alone, the global

production and incineration of plastic accounted for more than 850 million medris of greenhouse gases

released to the atmosphere, approximately equal to the emissions from 189 divdredmegawatt coal power
plants?*and incineration was the primary source of GHG emissions in the management of plastié®wadgte.
increases thelimate impact of plastic disposal, as it releases carbon stored in the plastic into the atmosphere

and requires external energy inputs throughout the processes.

[Image5] GHG emissions from PTF processes
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SourceRollinson, A., Oladejo, J. (2020). Chemical Recycling: Status, Sustainability, and Environmental Impacts. Global Alliance for
Incinerator Alternatives.
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What is clear is tha®TF results in aide range of direct and indirect GHG emissions frompoeessing

(hauling, sorting, washing, and shredding of plastic feedstock), thermal processing through gasification or
pyrolysis, and posprocessing treatment (cleaning and upgrading the fuel). Whdestry claims that PTF has a
lower carbon footprint compared to conventional fossil fuels, such claims either lack independent verification or
are based on incomplete, partial lifg/cle assessment (LCA) mod€IsCA models designed in favor of plastic
fuel producers can misrepresent the climate impact of gasification and pyrolysis probgsseglecting

emissions associated with raw material use and unnecessary pack&gii@ emissions from the extraction,
refining, and manufacturing of plastic feedsk are rarely taken into account in the partial LCAs. LCAs of the
carbon footprint vary with a number of additional factors that could be skewed in industry data: the discretion
of researchers in selecting the baselines and parameters; the types ofesklmtes; scale and the efficiency of
the selected process; and regional electricity grid generation mix.

The actual climate impact of gasification or pyrolysis has not been well quantified, in part because PTF
companies do not make their dapublic. There are claintkat PTF has a much lower carbon footprint

compared to conventional fossil fuels. Quantafuel, a plastiftiel company based in Norway, claims that its

fuel product can reduce greenhouse gas emissions by 90% compared to conakfussi fuel$’ Another
plasticto-fuel company Renewlogy, in Salt Lake City, Utah, presented a 75% lower carbon footprint of the plastic
fuel compared to traditional fossil fuetéNeither claim has been independently verified. In contrast, the onhe se

of publiclyaccessible data from a Ufased company indicates an order of magnitude higher emissions than

from conventional fuel. In 2019, more than ottérd of the carbon in the polystyrene processed at Agilyx was

lost during processing. For each kitag of styrene Agilyx produced, it emitted 3.23 kilograms of carbon
RAZEARSIT y2i0( O2dzyiAy3a GKS SYAaarzya FTNRY o0daNYyAy3 (K
turns plastic into greenhouse gas emissions, while producing a relativalyqumantity of styrene, which might

or might not be recycledl'he plant accepts feedstock from suppliers across the nation, including one in Florida,
further contributing to its overall carbon footprirt.

In addition, gasification anplyrolysis are energy intensive processes. PTF facilities require continuous energy
inputs to ensure and maintain thermodynamic stability during the tieghperature operation, plus additional

energy inputs to ensure products meet industrial standards. Afiag to one study, half of the carbon in the

plastic waste is emitted as carbon dioxide in a single stapgrading the plastiderived fuel to industrial

standards (53% in pyrolysis and 48% in gasificatfd\y. successful seffufficient systems haveeen reported

and the energy recovery capacity is unlikely to be improved in the next few det'd8iesning lowquality

products as a fuel results in GHG emissions, despite its minimal contribution as an energy source. Even if the PTF
process can be madaore energyefficient, it still results in the production of an additional fossil fuel at a time

when the world is desperate to wean itself off fossil fuels and demand for them is crashing. When viewed from a
climate perspective, PTF is incompatible wehaching global and national greenhouse gas emissions goals.
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B3 The Industry is Grasping at Straws to Save ltself

As the future of the fossil fuel industry becomes more and more precarious, companies are looking to plastic
productionas a lifeline. Polic pressure has pushed international institutions and national governments to

tighten climate policies that restrict or end financial support for fossil fuel extra¢ti@il. and gas prices have

been in a freefall for over a decad&n recent yearsow gas prices have fueled increased production of plastic

and the industry has been planning 264 new or expanded US plastic facilities at a cost of $164 Bhi®n.

strategy may be doomed to fail, however. A recent reporanter for International Environmental Law

aK2ga GKIFIG aR2@GSGFAfAYy3a GNBYRa 2F t26SNBR LXFadgAaAo N
ALISYRAYI GKNBIFGSY GKS FdzyRFEYSyidlfta 2F GmethdSiNROKSY
salvation of oil and gas compani®s.

Meanwhile, cheap virgin plastic continues to flood the marketplace in the U.S. and around the world. Much of
this material is difficult or impossible to recycle, and the low price of virgin plastic undeiests: recycling
markets, exacerbating the problem of plastic waste and pollutibat $aid, he momentum to prevent plastic
pollution is growing through government bans on plastic bags and other single use items and advocates, and
evencommitments bysome industy partners who areincreasingly demanding strategies to address plastic
production.

The petrochemical industry has pushed back on plastic bans and other policies to curb plaétevase,

exploiingthe COVIEL9 pandemic to tout singlaseplasticas safer and more hygienic than plastic

alternatives’a S Yy KAt ST YIye LISGNROKSYAOIf O2YLIYyASa LRAY
solutions to the plastic waste crisis and the American Chentxinncil (ACC), Dow, Shell, and others give

financial backing to projects like Hefty® EnergyBap®. / | f a2 NBO2YYSyRa t¢C | yR «a
GKAOK Al OlFffta al ROFIYOSR NBOeOfAyaAz¢é 2OSNIBGKSNI LXK I
response to the Consumer Brands Association May 2020 proposal for a new virgin plastic résin fee.

According to petrochemical industry associations, the industry may spend up to $5 billpp@stinrecycling in

the U.S., about 80 percent of the mmunced investments going towatdhemical recycling>® The ACC affiliate
P'YSNAOI QA tfladA0 al {SNAtT 3IABSa || ¥FTHhaADCE alRofconirentadlc
G2 GKS AYOGSNyYyrdaAazylt a! tf Adeyod §as,(p&rocheynial, airfd ivasté doMpanids &
(BASF, Braskem, DSM, ExxonMobil, Henkel, Procter & Gamble, Suez, Veolia, among others). AEPW touts
commitments by its member companies to spend $1.5 billion on projects that indindemical recycling®? A

much smaller amount of .3 government funding is available: the U.S. Department of Energy is providing $4
million in grants folchemical recycling,and échemical recyclirgis eligible for a $25 million plastic recycling
grantprogran?®/ 2y AARSNAY 3 K2g YlIyeé 2LISNIGA2ya OFffSR aOKSY
likely that most of these funds will be spent on plastiuel efforts. The investment in thexpansion of new

L FAGAO LINERAZOGAZY RS NF & ¢dndrévéals whed e pridifies of tie ind@iyS Y A O
truly lie.
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In addition, the petrochemical industry is using its significant financial and political influence to shift public
policy in their favor. Through an effort led by the American Chemistry Council, industry is lobbying for legislation
to create new markets that hasfailed to attract. For example, legislation introduced in 15 states would no

longer define postonsumerplasticas solid waste and reclasséishemicat or éadvanced recyclirgfacilities to

be regulated as chemical manufacturing facilities rather than solid waste managé&hidw.net effect of these
regulations ido provide a largely unregulated escapmite for plastic waste antb undermine traditional

mechanical recycling markets by creating a supply chain that leads more plastic waste to PTF facilities.

[Image6] Industry Investments in Plastic Recycling Compared to Petrochemical Infrastructure

INVESTED IN "ADVANCED RECYCLING" CONVERTED INTO FUEL,

$ 5 BILLION é MOST PLASTIC
~—m NOT RECYCLED

CHEMICAL R

Source American Chemistry Coun@eptember, 2018)J.S. Chemical Investment Linked to Shale Gas: $202 Billion and Counting
[press release].

Consumer Goods Companies Need to Act Fast

As noted earlier in the report, most 0 £ £ SR & OK S Yperétiorfs bukiBh@iRoGtputs ¢sFuel, add

even in the fewfacilitiesthat attempt plastieto-plastic recycling, very little of the waste plastic actually becomes
new plastic. Fast moving consumer go@gasMCGrompaniesare responsible for millions of tord plastic
packaging and billions of individual, nerecyclable, singkese, and multiayered plastipacketsannually®®
Growing pressure from the public has pushed many large corporations to pledge to make packaging 100%
recyclable by 203
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While the technological and economic viability of théskemical recyclingprojects has never been proven,

the tendency of relying on new techsfixes has been growing among many FMCG companigsinfortunately
some of then have been relying on the false promisedohemical recycling For example, Coe@ola and
Unilever,both- Y2y 3 GKS (G2L) G§Sy LRffdziSNRE FF O0O2NRAyYy3 (2 . NBI
LI NOYSNAY 3 6A0GK aOK SEhénnét coNfie®witd comryfitthen@ foivshiircy redbiction £
the focus on downstream approachpats pledge by the compaies at rislof failureandonly perpetuates the
over-production and consumption of plastic packaging. As of July 2020, no EdMEanyhas committed to
phasing out singlkeise plastic packaging through a systemic shift toward reusable and refillablerdelive
options®® In the meantime, the FMCG packaging industry is planning to grow by 3.2% each year over the next
five years? If FMCGompanies want to show that they are committed to solving the problem of plastic
pollution, they need to turn away fromchemical recyclingand toward real reduction solutions now.

[Image7] Top Plastic Polluters among transnational FME@npanies in 2019

Unilever Mondelez
International

The Coca-Cola Company Nestle }

Mars,
Incorporated

Colgate-

Palmolive

A Companies with investments
in cchemical recycling

PepsiCo
Perfetti van
Melle

Philip Morris

Source: Break Free Frdptastic. (2019). Global Brand Audit Report. Based on the ranking of the amount of plastic waste among
consumer brands whose packaging waste was collected in more than 10 countridpp8edix3 for the list of associated
échemical recyclirgprojects.
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Conclusion

Thepetrochemical industry has promoted the idea of recyclitagticinto plasticfor decade$! However, the
evidence is lacking. As of today, after decades of developrttere is no public evidence that any facility in the
U.S. is successfully recovering waste plastic to produce new plastic on a commercial scale.

In addition, the economic outldoof thedchemical recyclingindustry is highly uncertain and is subject to
downside risks. Even before the impact of @@®VIBLI pandemic, low oil and gas prices reflected the systemic
weakness of the fossil fuel industry in the era of decarbonizatiow. fossil fuel prices will continue to keep the
production costs of new polymers low, damaging the market value of recycled plastic. While this is a challenge
faced by both mechanical recycling afmhemical recyclirgindustries,échemical recyclingis exposed to

greater risks as the technology is much less established compared to mechanical recycling, requiring costly
investments for infrastructure and market development. Plassiéuel operations are especially fragikden oil
pricesdropasseenifi KS Ol a8 2F (G(KS &aKdziR2 ¢ VFiRaly, hetlehdoB EQ& ¢ A I |
divestments from the fossil fuel and plastic industries will likely continue as more investment firms and banks
recognize the longerm social and financial risks, furthiewering oil and gas prices and undermining secondary
plastic manufacturing markets.

Public involvement in siting decisions and rigorous regulatory oversight along the entire chain of the industry is
needed to protect communities and workers and prevamther harm to overburdened communities. If left

unchecked, the industry will continue to build a network of polluting waste and burn facilities that exacerbate

the climate and plastic waste crisis. paicy makergpush industry to move away from foskikls and plastic,

the future of the plastig¢o-fuel industry is at best questionable and at most a distraction from addressing the
NRE2G Ol dzasS 2F (GKS ¢2BHDROYA O Firdis®yOasSttudgdAnittOdedadedai @ ¢ K S
technologicadifficulties and poses an unnecessary risk to the environment and healtha financially risky

future that is incompatible with a climate safe future and circular economy.
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company currently has one facility in operation in Tigard, Oregon, which converts polystyrene into styrene, and

a planned facility in partnership with Monroe Energy in Trainer, Pennsylvania, which would produce jet fuel for
Delta AirlinesThe company alsbas a partnership with Ineos styrolution to build a PTF facility in Channahon,

lllinois, with operation scheduled for 2032.

Aninvestigationintoth®2 YLI y@ Qa LINR2SO0 Ay hNBI2y NBGSIta | 2y
cost investors millions of doll&fsand did more environmental harm than good. Its first demonstration pyrolysis

plant in Tigard, Oregon, was built in 2010 and receatdéast $25 million in private investment by 2011. Some

of these investments went down the drain in 2016 when the company was forced to temporarily shut the plant
down after its product failed to compete with the low price of 8f” In addition, Agilyxeceivedover half a

million dollars in tax credits from the Oregon

Department of Energy through the Business 9
Energy Tax Credit (BETC) program in Agilyx Corporations
2013 to build a facility in Portland, Tigard, Oregon
which was owned and operated by

Waste Managemenft Waste Management,

also an investor in Agilyx, abandoned the

Portland facility after the plant was unable to
2PSND2YS G(SOKYAOlIf RATFTTA- 9 i K
ASYSNY GA2y® G(GSOKy2ft2320

Americas Styrenics (AmSty)

Agilyx has since retrofitted the Tigard plant to convert polystyrene (PS) St- James, Louisiarg

into styrene and repened. The company has championed itself as the only

company in the U.S. that turns pesbnsumer polystyrene back into virgijuality plastic and is widely

acclaimed by industry groups for this pioneering work usiagh&mical recyclirigtechnology, in this case,
LBRNRf@aAad |1 26SOSNE | IAft@EQE 26y NBIdzZ | G§2NE NBLR NI A
which complete data is available, Agilyx processed 216.82 tons of polystyrene waste to produce 24.23 tons of
styrene resulting in a material loss of 89%.the same year, a similar amount of styrene (24.86 tons) was sent

to be burned in cement kilns (see table beloMCement kilns are commonly used to burn hazardous waste,

implying that the styrene Agilyx produced weither too contaminated or of too low quality to be turned back

into plastic.
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In 2019, Agilyx reported its first truckload of styrene sent to its partner AmeeSitsaenics, a chemical plant in

St. James Parish, Louisiana, to be converted into polystytéowever, it is not known if that shipment was in

fact turned into plastic or also burned. Despite repeated requests, Agilyx has not disclosed how much of its
styrene output was recycled into polystyrene and how much was combusted in 2019. Based eguilagory

reporting, virtually all of the styrene produced at the Agilyx plant in 2018 was burned rather than converted into
plastic, and our assessment is that the facility is effectively a plastigel plant. To the extent that any of its
outputisrede Of SR Ay G2 LlRteaieNBySs ! I3AfeEQa o6dzaiySaa A&
community where its partner firm is located. St. James Parish, Louisiana, is home to a petrochemical industrial
T2yS Ay [ 2dzAaAl ylI Qation thayi$d 8% pedple feadr! dONORKNRIA y132 Liddf 19t | Q:
Environmental Justice Screening tool, there are 13 facilities in the industrial zone with a combined output of
over 300 stationary sources of air pollution, water dischargers, hazardous waste trgast@age, and

disposal facilities, and toxic release sités.

[Image8] New and Existing Industrial Facilities in St. James Parish

Source: stated in the map
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