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RECYCLING LIES:
“CHEMICAL RECYCLING"™ OF PLASTIC IS JUST GREENWASHING INCINERATION

Plastic waste is everywhere in the modern world. An estimated 242 million metric tons of it

is generated globally every year, polluting our cities and clogging the oceans, and the United
States is one of the top generators.' However, America recycles only about 8.7 percent of its
plastic waste.” This small percentage is recycled by mechanical means: sorted by type, cleaned,
shredded, and then processed into plastic pellets used to generate new products. The other 90
percent or so is incinerated or landfilled or ends up in the environment.?

As public concern grows about mountains of plastic trash, the plastics industry is promoting
technologies that it misleadingly calls “chemical recycling” (also known as advanced recycling,
molecular recycling, and chemical conversion) and touts as a solution to the plastic crisis. But
it is a false solution.

A bulldozer pushes a pile of waste, including plastic trash.
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The term “chemical recycling” encompasses many processes that fall into two categories: plastic-to-fuel and plastic-
to-chemical components. Plastic-to-fuel conversion is done using pyrolysis or gasification, both of which use heat and
chemical processes to break plastic waste down into products that are turned into fuels (see “Terminology” text box).*
Plastic-to-chemical components uses treatments such as heat and solvents to create feedstocks that proponents claim

can be further processed into other chemicals or new plastics.” Methods used include solvent-based processes and
depolymerization (see “Terminology”); proponents claim pyrolysis and gasification can also be used to convert plastic
waste to chemical components. Both categories of “chemical recycling” are fraught with health, environmental, social, and
economic concerns (Table 1).

TERMINOLOGY

Pyrolysis: Categorized as a type of “thermal depolymerization.” Uses high temperatures and low-oxygen conditions to thermally degrade plastic.
The primary product is a liquid/oil that can be refined into fuels or further processed to create chemicals or plastic.®

Gasification: Categorized as a type of “thermal depolymerization.” Uses high temperatures with air or steam to degrade plastic. The primary
product is a gas called “synthesis gas” (or “syngas”) that can be processed into fuels or chemicals.’

Solvent-hased processes: Also called solvent-based purification or recycling. Uses solvents and other chemicals to dissolve plastics and separate
polymers from other components. Recovered polymers must be further processed to create new plastics.®

Chemical depolymerization: Uses thermal and chemical reactions to break the plastic polymer chain into individual units (monomers). The
monomers are recovered and purified and can be made into new plastic. The process is currently applicable only to certain types of plastic.
It is distinct from solvent-based processes because the polymers are broken down.®

TABLE [: ISSUES BOTH SHARED AND UNIQUE TO DIFFERENT “CHEMICAL RECYCLING” TECHNOLOGIES

Pyrolysis and gasification can be used to convert plastic to fuel, while proponents claim that pyrolysis, gasification, solvent-based processes,
and chemical depolymerization can be used to convert plastic to chemical components.

Issue Pyrolysis, gasification Solve:nt-hased e
chemical depolymerization

Generates large quantity of hazardous waste X X

Stores or releases hazardous chemicals on site X X

May be sited in low-income communities or communities of color X X

May encounter difficulty scaling up'® X X

May produce contaminated end products" X X

Creates fuels whose burning generates the same harmful air pollutants as burning fossil fuels' X

Has large carbon footprint® X ?

Requires ongoing virgin plastic production, with its associated harms X X

May cause fires at plants due to high heat X

Exists primarily at the lab or pilot scale X
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Producing fuel from plastic waste does not qualify as recycling by international standards.'* Additionally, it requires
continued plastic inputs to create fuels that, just like typical fossil fuels, produce harmful air pollution and greenhouse
gases when burned; thus, plastic-to-fuel is incompatible with circular-economy or zero-carbon goals.”” Previous analyses
have found that plastic-to-chemical components “recycling” is barely present on a commercial scale in the United States;
plastic-to-fuel processes are more common.'®

To understand more about “chemical recycling” facilities in this country that are operational or may become operational,
we reviewed reports to generate an initial list of facilities. We then narrowed that list to facilities about which we could
find information in one or more U.S. Environmental Protection Agency (EPA) databases, environmental permit information,
and/or other relevant information (see Appendix).”” While a lack of information and transparency on these facilities made it
difficult to determine their operational status or capacity, we found eight that met these criteria, most of which fall into the
plastic-to-fuel category (Figure 1). We also found that numerous facilities had opened and then shut down a short time later,
consistent with what we had learned from previous reports.'

FIGURE I: CHEMICAL RECYCLING FACILITIES WE IDENTIFIED IN THE UNITED STATES. THE MAJORITY ARE PLASTIC-TO-FUEL

*Though Agilyx states it produces material that is used to make new plastic, data indicate that a high volume of its outputs are burned (more below)."

Alterra Ener
Plastic-to-Fuel (pyrolysis)
Plastic-to-Chemical Components (pyrolysis)*

Braven
Carpet-to-Nylon (depolymerization) Environmental
Plastic-to-Chemical Components New Hope
(solvent-based) Energy

’

Our review of the eight selected “chemical recycling” facilities in the United States revealed that:

B the majority of facilities are not recycling any plastic;

® the facilities generate large quantities of hazardous waste;

® they release hazardous air pollutants; and

® they are often sited in communities that are disproportionately low income, people of color, or both.

Given these issues, “chemical recycling” cannot be the solution to our plastic problem—no matter how the plastic industry
tries to spin it.
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MOST “CHEMICAL RECYCLING” FACILITIES IN THE UNITED STATES ARE NOT RECYCLING ANY PLASTIC.

“Chemical recycling” most often creates materials that are burned—not turned into new plastic—and thus is not recycling at all.

Agilyx, a polystyrene pyrolysis plant in Tigard, Oregon, is held up by industry as a prime example of commercial-scale
“chemical recycling.” In theory, Agilyx takes waste polystyrene, a common type of plastic, and uses pyrolysis to turn it back
into styrene, which is then used to make new polystyrene.?® However, this facility in fact produces a large volume of styrene
that is shipped off site to be burned instead of being converted into new plastic. Since 2018, Agilyx has shipped hundreds of
thousands of pounds of styrene across the country to be burned (Figure 2).*

FIGURE 2: STYRENE SENT OFF SITE BY AGILYX TO BE BURNED, 2018-20

This amount has nearly tripled from 2018 to 2019. 2018 is the the first year in which the company focused on polystyrene.? Agilyx reported this styrene as sent
to “energy recovery,” which is the term used when an incinerator converts heat from the burning of waste materials into electricity; this is still incineration.
In 2020, Agilyx reported implementing pollution prevention measures for onsite styrene releases.
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Burning, or incineration, of chemicals and wastes has major climate, public health, and environmental justice impacts. Even
if incinerators can convert some amount of the released heat into electricity (called “energy recovery”), the process still
emits more greenhouse gases than fossil fuel-fired power plants and releases harmful air pollution and toxic chemicals.?®
Moreover, incineration sites are disproportionately located in communities where more than 25 percent of people identify

as a racial minority, live below the federal poverty level, or both.?*
Agilyx is not an outlier in this regard; since most facilities are creating fuel rather than new plastic, the outputs of all their

intensive processing will ultimately be burned.
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BOTH PLASTIC-TO-FUEL AND PLASTIC-TO-CHEMICAL COMPONENTS “CHEMICAL RECYCLING” FACILITIES GENERATE
HAZARDOUS AIR POLLUTANTS AND LARGE QUANTITIES OF HAZARDOUS WASTE.

Nearly 500,000 pounds of hazardous waste were reported in 2019 from one “chemical recycling” facility alone.

Data from the EPA shows that Agilyx generated nearly 500,000 pounds of hazardous waste in 2019 alone, sending most of
it off site to be burned (Table 2). This waste consisted primarily of benzene, along with other toxics such as lead, cadmium,
and chromium (Table 2).%°

TABLE 2: BURNING HAZARDOUS WASTE FROM AGILYX IN 2019
Agilyx sent hazardous waste to six locations across the United States for disposal.? The disposal methods all involve burning, though they may be

called “incineration,” “energy recovery,” or “fuel blending”; the latter refers to mixing the hazardous waste with commercial fuel that is burned to power
incinerators or cement kilns.

Where was hazardous waste disposed of? | Chemicals sent to this location Total pounds sent (2019)
Tacoma, WA Ignitable waste, benzene, and corrosive waste 353,292
Henderson, CO Ignitable waste, benzene, barium, cadmium, chromium, lead, and selenium 66,190
Hannibal, MO Ignitable waste, corrosive waste, cadmium, chromium, benzene, and [,2-dichloroethane 64,122
Kimball, NE Ignitable waste, corrosive waste, cadmium, chromium, benzene, and vinyl chloride 990
Arlington, OR Benzene and I,2-dichloroethane 66
East Chicago, IN Ignitable waste and benzene 30

Total: 484,690

Hazardous waste generation does not appear to be limited to pyrolysis facilities like Agilyx. PureCycle Technologies in
Ohio states it will perform plastic-to-chemical components “chemical recycling” with solvent-based purification, employing
solvents strong enough to break plastic waste down into its chemical components and separate it from contaminants.?’
PureCycle is registered as a large-quantity hazardous waste generator, meaning it plans to generate more than 2,200
pounds of hazardous waste per month in total.?> We do not currently have details on the exact contents of PureCycle’s
hazardous waste, though permits indicate the facility plans to store toxic metals and solvents at its Hanging Rock, OH site,
which is located in a community that is disproportionately low-income (Table 4).%°

Hazardous waste and air pollutants generated by “chemical recycling” facilities are toxic chemicals that can cause cancer,
harm the developing fetus, damage the reproductive system, and lead to other serious health problems.

The chemicals in the hazardous waste generated by Agilyx are toxic—many are carcinogens and/or neurotoxicants
(Table 3). Much of this waste is benzene, a known cancer-causing chemical that can also be harmful to reproduction and
the developing fetus.*®

State-level permit data for Agilyx, Alterra Energy, Braven Environmental, Brightmark, Nexus Fuels, and PureCycle
Technologies indicate that “chemical recycling” facilities release or are permitted to release hazardous air pollutants
(HAPs), chemicals known or suspected to cause cancer or other serious health effects like birth defects (Table 3).* These
chemicals are released directly from “chemical recycling” facilities as a by-product of the production process and can
impact people living in proximity to the facility (Table 4).
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TABLE 3: HEALTH HAZARDS OF CHEMICALS GENERATED BY “CHEMICAL RECYCLING” FACILITIES
(1) Health hazards of chemicals sent off site as hazardous waste by Agilyx and (2) hazardous air pollutants (HAPs) listed in Agilyx’s Air Toxics Emissions

Inventory and in air permits for Agilyx, Alterra Energy, Braven Environmental, Brightmark, Nexus Fuels, and PureCycle Technologies.*2 Data on hazard
traits from California Safer Consumer Products Candidate Chemicals list.*
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(1) Hazardous waste sent offsite by Agilyx
Lead X X X X X X X X
Cadmium X X X X X X X
Selenium X X X X X X X X
Benzene X X X X X X X
1,2-dichloroethane X X X X X X
Chromium X
Vinyl chloride X X X
Barium X X X
(2) Hazardous air pollutants (HAPs) associated with multiple facilities
Styrene X X X X X X
Benzene X X X X X X X
Toluene X X X X X X X
Mercury X X X X X X X X
Arsenic X X X X X X X
Dioxins X X X X X X
Ethyl benzene X X X X X X X
Xylenes X X X X X X
Naphthalene X X X X X X X
Acetaldehyde X X X X
Formaldehyde X X X X
Hydrochloric acid X X X
Methanol X X
Hexane X X

Moreover, according to EPA data, both Agilyx and Nexus were out of compliance with relevant HAP or hazardous waste
regulations at least once during the past three years. Agilyx was in violation during 8 out of 12 quarters, with violations
relating to pre-transport storage of hazardous waste and record-keeping, while Nexus’s violation concerned the release of

hazardous air pollutants.*
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“CHEMICAL RECYCLING” FACILITIES ARE LOCATED IN COMMUNITIES THAT ARE DISPROPORTIONATELY LOW INCOME,
PEOPLE OF COLOR, OR BOTH.

Communities of color already disproportionately bear the burden of health risks from plastics manufacturing, a process
that releases highly toxic chemicals, because these facilities are often located in their neighborhoods.* There is a similar
pattern of unequal impacts when it comes to “chemical recycling” facilities (Table 4). Of the eight facilities researched,

six are in communities that are disproportionately Black or brown, and five are in communities where a disproportionate
percentage of households have an income below $25,000, relative to national averages.’® A combined total of about 380,000
people currently live within three miles of the eight facilities and could be impacted by their toxic emissions.

TABLE 4: DEMOGRAPHIC ANALYSIS OF COMMUNITIES WITHIN A THREE-MILE RADIUS OF IDENTIFIED “CHEMICAL RECYCLING” FACILITIES
Seven of the eight plants are in communities that are disproportionately low income, people of color, or both.*” Orange highlights indicate where

the percentage of people of color or percentage of people with a yearly household income below $25,000 was greater than the national average.
*Represents population of all census block groups intersecting with the three-mile buffer around the facility.

Facility Agilyx Alterra Aquafil Braven Brightmark New Hope Nexus Fuels PureCycle U.S. Average
. . . . Eagle Rock, Hanging

Location of facility Tigard, OR Akron, OH Phoenix, AZ NC Ashley, IN Tyler, TX Atlanta, GA Rock. OH

Population within

3-mile radius of 119,130 63,396 97114 13,072 2,499 38,275 50,100 3,602

facility*

Percentage with

household income 15% 31% 38% 17% 17% 37% 29% 29% 20%

below $25,000

Hispanic or Latino 10% 2% 79% 14% 2% 4% 13% 2% 18%

Non-Hispanic or

Latino

White alone % 70% 12% 60% 96% 26% 8% 91% 61%

Asian/ % 2% 1% 0% 0% 0% 1% 0% 5.6%

Pacific Islander

Black or African 2% 2% 5% 23% 0% 31% % 4% 12%

American alone

American Indian >1% >1% 2% 0% 0% 0% >1% 0% >1%

Other/multiracial 4% 4% 1% 2% 1% 1% 1% 4% 2.4%

POLICY RECOMMENDATIONS

Overall, it is clear that all forms of “chemical recycling” are plagued with problems and do not represent a solution to

the plastic waste crisis. We need policies that reduce plastic production and waste, promote greater transparency about
“chemical recycling,” ensure the protection of environmental justice communities that are disproportionately impacted by
these facilities, and do not greenwash the plastic-to-fuel processes as recycling.

Ensure comprehensive regulatory safeguards. Maintain health protections, and do not exempt “chemical recycling” facilities
from solid waste permitting and regulations.

Multiple states have recently introduced or passed legislation to change the classification of “chemical recycling” plants so
they are no longer considered solid waste facilities—and thus would be subject to weaker regulations related to reporting
air and water pollution as well as waste.?® However, because “chemical recycling” facilities handle discarded plastic waste,
they should be treated and regulated as solid waste facilities. These facilities are expected to generate hazardous air
pollutants and large quantities of hazardous waste—information that would not be public if the facilities were exempt from
reporting requirements.
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Additionally, two of the eight plants we researched had fires on site within their first year of operation: Fires occurred

at New Hope Energy in Tyler, Texas, in May 2020 and at Brightmark in Ashley, Indiana, in May 2021.*° Such accidents
indicate that safety laws need to be enforced more, not less, at “chemical recycling” facilities to protect workers and nearby
communities. Classifying “chemical recycling” facilities as solid waste facilities is necessary to ensure transparency and
data access and to protect environmental and human health, particularly in the overburdened communities where these
facilities are often located.

Maintain robust recycling definitions and standards that continue to exclude plastic-to-fuel processes.

Using pyrolysis and gasification to convert plastic into fuel should not be considered recycling, and recycling standards
must continue to exclude such processes. Plastic-to-fuel is not considered recycling by ISO standards, the EU
Environmental Commission, the Ellen MacArthur Foundation, and many other groups.*’

Despite the fact that plastic-to-fuel does not recycle plastic, the industry continues to strongly support it.” This is likely
because plastic-to-fuel creates a mirage of “recycling” to assuage public concerns about increased plastic use and waste but
does not disrupt new plastic production. This paves the way for continued profits and the expansion of plastic production
facilities.*”” Ensuring that plastic-to-fuel remains excluded from official definitions of recycling will make it difficult for
plastic manufacturers to succeed in this greenwashing.

Reusable and refillable products are key to reducing plastic waste. Zylaa, 10, filling a water bottle in the kitchen sink at her home in Washington, DC.
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Invest taxpayer dollars in real solutions that reduce plastic production and waste. Do not support federal loan guarantees for
“chemical recycling” facilities.

The plastics industry is attempting to secure federal loan guarantees for “chemical recycling” facilities, but this cannot
be allowed. Supporting “chemical recycling” facilities with taxpayer dollars is unconscionable given the hazardous
chemicals stored on site, the large amounts of hazardous waste generated, and the potential to disproportionately impact
environmental justice communities. The current administration has prioritized advancing environmental justice and
economic opportunities for disadvantaged communities and investing in these facilities runs directly counter to those
commitments. Instead, real solutions include:

eliminating problematic and unnecessary plastics, such as single-use plastics;
® innovating and scaling up reuse and refill models;*®

B creating nontoxic materials to replace fossil fuel-derived plastics; and

B scaling up proven mechanical recycling or composting solutions.

The world is drowning in plastic, and we need to turn off the tap. “Chemical recycling” is a false solution that doesn’t halt
the deluge of plastic waste and creates new harms—it’s a toxic distraction.

APPENDIX

TABLE Al: DATA SOURCES IDENTIFIED FOR EACH FACILITY

ECHO = Enforcement and Compliance History Online; TRI = Toxics Release Inventory; RCRA = Resource Conservation and Recovery Act.

Other

Evidence re.

Operational EJScreen
Facility Permit Data | ECHO Data TRI Data RCRA Data Status Analysis* | Address Used for EJScreen Analysis
Agilyx X# X4 X4 X® X 13240 SW Wall Street, Tigard, OR, 97223
Nexus Fuels X X%0 X 500 Waterfront Dr. SW, Atlanta, GA 30336
Alterra Energy xo X2 X 1200 E Waterloo Rd., Akron, OH 44306
Brightmark X X 3240 W 800 S, Ashley, IN 46705
Braven Environmental X54 X 517 Industrial Dr., Eagle Rock, NC 27591
PureCycle XES X% X 1125 County Rd. I-A, Hanging Rock, OH
New Hope Energy X57 X 1775 Duncan St., Tyler, TX 75702
Aquafil Xe8 X 3555 W. Washington St., Phoenix, AZ 85009
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