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MORE RECYCLING LIES:

WHAT THE PLASTICS INDUSTRY ISN'T TELLING YOU ABOUT
“CHEMICAL RECYCLING™

Plastic is polluting our bodies, trashing our cities, and fouling the oceans. For decades, the
plastic industry has promised that recycling would solve the problem of plastic waste, yet the
plastic crisis continues to grow. A definitive report from the National Academy of Sciences
found that the United States is the largest generator of plastic waste in the world.! Yet the
dismal U.S. plastic recycling rate continues to hover around 5 percent.” Globally, plastic use
is projected to almost ¢riple by 2060, relative to a 2019 baseline.?
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Now the plastic industry is doubling down on its misleading
recycling claims by promoting incineration, the use of
highly toxic solvents, and other toxic methods for end-
of-life plastic management as “chemical recycling” (also
greenwashed as “advanced recycling” and “molecular
recycling”).* The truth is, these approaches largely fail to
recycle plastic. Their expanded use will only lead to more
toxic pollution of our air and water and more plastic waste
sent to landfills and incinerators. Meanwhile, the production
of new plastic will continue to grow.

In 2022 NRDC released “Recycling Lies,” a report that
revealed that most of the “chemical recycling” facilities

in operation at the time were creating materials to be
burned—not turned into new plastic—and therefore weren’t
actually recycling the plastic they received.” In the three
years since, the plastic industry has proposed building
dozens more such facilities across the country—and is
ramping up its greenwashing efforts to try to sell this false
solution to the public.

NRDC’s updated analysis of the industry finds that:

= Pyrolysis, which is a type of incineration, accounts
for 80 percent of both proposed and operating
“chemical recycling” facilities in the United States.*
Yet pyrolysis actually can’t recycle much, if any, plastic.
What it mostly produces instead is dirty fuels—and fuel
production and use do not constitute “recycling.”

= All forms of “chemical recycling” produce
hazardous waste, generate hazardous air
pollutants, and/or use toxic solvents. Just three
pyrolysis facilities alone sent more than 2 million pounds
of hazardous waste to off-site disposal locations between
2021 and 2024. Other chemical and solvent-based
methods of “chemical recycling” have their own highly
toxic footprints.

= While there are very few operational “chemical
recycling” facilities in the United States, more than
a third of all U.S. states have at least one proposed
or currently operating facility. These facilities tend to
be sited in low-income communities and/or communities
of color.

® Even communities and states without “chemical
recycling” facilities could still be impacted due to
the transportation of hazardous waste. Hazardous
waste generated by just three pyrolysis facilities has
traveled through 13 states on the way to disposal
facilities, putting even more communities at risk.

“Chemical recycling” is a false solution to our plastic
problem. It doesn’t halt the deluge of plastic waste, and it
creates new harms. Policymakers, companies, and the public
should not fall for the rampant industry greenwashing

and instead focus on real solutions to the plastics crisis:
reducing plastic production and use, switching to more
environmentally sound materials, eliminating the most

toxic plastics and chemical additives, and building a robust
infrastructure for nontoxic reuse/return systems.

TABLE 1: “CHEMICAL RECYCLING” TERMINOLOGY

Technology Category Technology Type Description

Pyrolysis

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

Plastic incineration

Gasification
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. Categorized as a type of “thermal

Solvolysis

Chemical and solvent-

Also called “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. Distinct from solvent-
based purification because the polymers are broken down. Three major types of solvolysis are glycolysis,
methanolysis, and hydrolysis.®

based processes

Solvent-based
purification

Also called “dissolution.” Uses solvents and other chemicals to dissolve plastics and separate polymers from
other components such as chemical additives. Recovered polymers must be further processed to create new
plastics. Type of chemical-based process but is not depolymerization.®

a  This percentage is actually an underestimate. In the time since NRDC finalized the data for this report and publication, we have become aware of several more

proposed "chemical recycling” facilities and all of them use variations of pyrolysis. See the Appendix for more information.
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PYROLYSIS ACCOUNTS FOR 80 PERCENT OF ALL PROPOSED
AND OPERATING “CHEMICAL RECYCLING” FACILITIES

The term “chemical recycling” is used by the plastic
industry to refer to a range of technologies that include
pyrolysis, gasification, solvolysis, and solvent-based
purification (Table 1). The plastic industry, however,

is pushing one of these technologies above all others:
pyrolysis. This single technology accounts for 80 percent
of all currently operating and proposed “chemical recycling”
facilities in the United States (Table 2). Pyrolysis (along
with gasification) is a form of incineration with serious
toxic impacts and is regulated as such under the federal
Clean Air Act.””

Of course, just because a facility is proposed doesn’t mean
it will be built, and just because a facility is currently
operating doesn’t mean it will continue to run. In fact,
during 2024, the Agilyx/AmSty (Regenyx) pyrolysis

plant in Oregon, the Fulcrum Bioenergy (Sierra Biofuels)
gasification plant in Nevada, and the New Hope (Trinity
Oaks Tyler) pyrolysis plant in Texas all closed due to
technical and financial difficulties."” The Prima America
(Groveton) pyrolysis plant in New Hampshire also appears
to be closed."” This is a significant number given that

only eight “chemical recycling” facilities appear to be
currently operating in the United States as of January 1,
2025." Four proposed pyrolysis and gasification plants

TABLE 2: “CHEMICAL RECYCLING” FACILITIES BY TECHNOLOGY TYPE AND OPERATING STATUS

report. Data current as of January 15, 2025.

Data compiled by NRDC and Oil and Gas Watch; full list of facilities and detailed methods available in the Appendix. Asterisk (*) indicates that one operating facility
(Eastman (Kingsport)) uses both solvolysis and gasification methods and therefore is listed in this table twice but is otherwise counted as a single facility in this

Number of Facilities Percentage of Total
Operating or Partially Proposed, Under (excluding closed and
Technology Type Operating Closed or Canceled Proposed Moratorium canceled facilities)
Pyrolysis 6 5 24 2 80%
Gasification I* 3 | 0 5%
Solvolysis I* 0 3 0 10%
Solvent-hased purification | 0 | 0 5%
o o/

Local resident, Conrad Whyne, stands on a hill overlooking the site where Texas firm, Encina, plans to build a pyrolysis “chemical recycling” facility, in Point Township,
Pennsylvania, on October 30, 2023.
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were also canceled after strong community opposition
and/or company failure, and two are in limbo after their
local communities voted to impose a moratorium on the
construction of such facilities." (See the Appendix for a list
of known operating, partially operating, proposed, closed,
and canceled facilities in the United States.)

Given that 7 out of 8 currently operating or partially
operating “chemical recycling” facilities and 26 out
of 31 proposed facilities rely on pyrolysis, it is clear
that the plastic industry’s “chemical recycling” plans
overwhelmingly lean on pyrolysis technology.

PYROLYSIS PRODUCES HAZARDOUS WASTE AND TOXIC
FUELS, NOT RECYCLED PLASTIC

The chemical industry claims that pyrolysis can be used to
create recycled plastic, but a 2023 study by U.S. Department
of Energy (DOE) scientists found that only between 0.1 and
6 percent of the plastic waste entering a pyrolysis facility
ends up as recycled plastic that could reenter the consumer
chain, depending on the type of plastic being processed.'”
When pyrolysis is used to process plastic waste, it is most

often creating fuels and other materials that are burned.'
In fact, much of the plastic waste is actually burned as fuel
during the pyrolysis process itself, since the technology
requires very high temperatures to operate.

Fuel production is not considered recycling according to
definitions established by the U.S. Environmental Protection
Agency (EPA), the European Union, the state of California,
and many other entities.'” Nevertheless, the industry has
devised highly deceptive “mass balance” credit accounting
schemes to, among other things, make the creation of

fuels (and the direct burning of plastic waste) appear to

be recycling.'®

At the same time, the pyrolysis process creates large
amounts of hazardous waste. NRDC’s analysis of EPA
reporting data shows that between 2021 and 2024, three
pyrolysis facilities generated more than 2 million pounds
of hazardous waste and shipped it off-site for disposal
(Table 3).* Incredibly, a 2023 analysis found that, before
it closed, the Oregon Agilyx/AmSty (Regenyx) facility
generated “one ton of hazardous waste for every three
tons of waste processed.”*®

TABLE 3: JUST THREE PYROLYSIS FACILITIES GENERATED MORE THAN 2 MILLION POUNDS OF HAZARDOUS WASTE IN LESS THAN FOUR YEARS

Reflects hazardous waste that was produced by the Agilyx/AmSty (Regenyx), Alterra (Akron), and Braven (Zebulon) facilities and shipped off-site, according to the
EPA's ECHO database.? At the time of this writing, the 2024 data were available through October 12, 2024.

Pounds of Hazardous Waste Produced and Shipped Off-Site (by year)
Company/Facility Name i) A AL (through Oftgi:r 12,2024)
Agilyx/AmSty (Regenyx)? 416,766 326,564 224,723 113,547
Alterra (Akron)? 65,609 80,384 113,337 172,653
Braven (Zebulon)? 23,895 48,506 115,072 384,962
Total 506,270 455,454 453,132 671,162
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Truck transporting hazardous chemicals.
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Although only partial-year reporting was available for
2024 at the time of this writing, EPA data indicate that
both Alterra (Akron) and Braven (Zebulon) had already
generated far more hazardous waste in that year than in
any previous year. For example, in the first 9.5 months

of 2024, the Alterra (Akron) facility had shipped 172,653
pounds of hazardous waste off-site for disposal as compared
with 113,337 pounds for the entire previous year; during
that same 9.5-month period, the Braven (Zebulon) facility
had shipped 384,962 pounds of hazardous waste off-site as
compared with 115,072 pounds in 2023.%

The chemicals contained in hazardous waste produced by
the Agilyx/AmSty (Regenyx), Alterra (Akron), and Braven
(Zebulon) pyrolysis facilities are associated with a wide
range of health hazards including cancer; reproductive and
developmental harm; and impacts on the brain, liver, and
cardiovascular and respiratory systems (Table 4).

Pyrolysis facilities also emit “hazardous air pollutants”
(HAPs) such as benzene, formaldehyde, toluene, and vinyl
chloride, as well as “criteria air pollutants” such as carbon
monoxide and nitrogen dioxide. HAPs (also known as air
toxics) are a group of air pollutants that are “known or
suspected to cause cancer or other serious health effects,
such as reproductive harm or birth defects, or adverse
environmental effects.””® Criteria air pollutants are six
common air pollutants that are regulated by the federal
government and can harm your health and the environment;
some criteria pollutants can also damage crops and
buildings.?”

Table 5 shows selected HAPs and criteria air pollutants that
have been released or are permitted to be released by one or
more of the following six pyrolysis facilities: Agylix/AmSty
(Regenyx), Alterra (Akron), Braven (Zebulon), Brightmark
(Ashley), New Hope (Trinity Oaks Tyler), and Nexus
(Atlanta).

TABLE 4: HEALTH HAZARDS OF CHEMICALS CONTAINED IN THE HAZARDOUS WASTE GENERATED BY PYROLYSIS FACILITIES

Reflects hazardous waste generated in 2021 by the Agilyx/AmSty (Regenyx), Alterra (Akron), and Braven (Zebulon) facilities, as reported in the EPA’s Biennial
Hazardous Waste Report (202l is the most recent year for which such data are available).?® Data on hazard traits from the California Safer Consumer Products
Candidate Chemicals list.?
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Barium X X X X
Benzene X X X X
Cadmium X X X X X X X
Carbon disulfide X X X
Chlorobenzene X X X X
Dichloroethane X X X X X X
Ethyl benzene X X X X X X X
Methanol X X
Methyl ethyl ketone X X X X X
Methyl isobutyl ketone X X X X X X
Methylene chloride X X X X X
Pyridine X X
Tetrachloroethylene X X X X X X X
Toluene X X X X X X
Trichloroethylene X X X X X X X X X
Xylene X X X
,1,I-trichloroethane X X X X X
I,1,2-trichloro-1,2,2-trifluoroethane X X
1,1,2, trichloroethane X X X X X X
2-ethoxyethanol X X
2-nitropropane X X X X
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TABLE 5: HEALTH HAZARDS OF AIR POLLUTANTS EMITTED BY PYROLYSIS FACILITIES

Reflects hazardous air pollutants and criteria air pollutants emitted and/or permitted to be emitted by at least one pyrolysis facility. A single asterisk (*) indicates
that this toxic chemical is known to be emitted by at least one pyrolysis facility according to state regulatory data; such data are available for Agilyx/AmSty (Regenyx)
for 2020 and 2023, Alterra (Akron) for 2022, and Braven (Zebulon) for 2020.%° A double asterisk (**) indicates that this toxic chemical is permitted to be released
by at least one pyrolysis facility according to state facility permits; such data are available for Alterra (Akron) for 2022, Brightmark (Ashley) for 2023, New Hope
(Trinity Oaks Tyler) for 2019, and Nexus (Atlanta) for 2023.% Data on hazard traits from California Safer Consumer Products Candidate Chemicals list along with
additional sources.®

Bioaccumulative
Liver toxicant
Respiratory
toxicant

Kidney toxicant
Eye toxicant

Persistent
Cardiovascular

Carcinogen
Reproductive
toxicant
Developmental
toxicant
Neurotoxicant
toxicant

Skin toxicant

Hazardous Air Pollutants

>
>
>
>

Acetaldehyde*

>

Acetophenone*
Benzene* X X X X X
Cadmium** X X X X X

Chlorine*

X | X | X | X |[X

Chlorobenzene*

Chloroform*

Chromium**

Dichlorobenzene**

Dioxins/furans*

X | X [ X | X |[X|X

Ethyl benzene*
Ethyl chloride*

Ethylene dibromide*
Ethylene dichloride*

Formaldehyde*

X |IX [ X | X [X|X|X|[X|X|X

X | X | X | X

Hexachlorobutadiene*

Hexane* X X

Hydrochloric acid* X X

Hydrogen fluoride*
Methyl bromide*
Methyl chloride*

>

>
>
>

Naphthalene*
Nickel**

Styrene*

Toluene*

Trichloroethylene* X X

X | X [ X | X |[X|X
X | X | X | X

Vinyl chloride*

Vinylidene chloride*

X | X [ X | X |[X|X

Xylene*

Criteria Air Pollutants

>
>

Carbon monoxide*
Lead** X X X X X X X

Nitrogen dioxide*

Particulate matter* X X X

Sulfur dioxide* X
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Emissions rising from a petroleum refinery in Corpus Christi, Texas.

In addition to the hazardous waste and hazardous air
pollutants created during the pyrolysis process, it is
becoming increasingly clear that the fuel products

produced by plastic pyrolysis are also highly toxic. In 2023,
ProPublica reported that the EPA had approved 18 new
chemical mixtures derived from plastic waste processed

for use as fuels with no restrictions or limitations on
environmental releases, even though EPA scientists had also
determined that these chemicals posed astronomically high
risks for cancer and other non-cancer health effects.®

One of these chemical mixtures, intended to be used as jet
fuel, was estimated to pose a 1in 4 cancer risk (meaning that
1in every 4 people regularly exposed to it throughout their
life would be likely to develop cancer). A second chemical
mixture derived from plastic waste, approved to be used as

a boat fuel, posed a 1in 1 cancer risk—meaning that every
person regularly exposed to it throughout their life would
be likely to develop cancer.?* In September 2024, after being
sued by a citizen group living near the Chevron refinery
where the plastic-derived fuels were to be produced, the
EPA announced that it would at least temporarily withdraw
its approval for these 18 plastic-based fuels while the agency
reassesses them.”

CHEMICAL AND SOLVENT-BASED “CHEMICAL RECYCLING”
PROCESSES ALSO POSE SERIOUS TOXIC CONCERNS

While chemical and solvent-based methods of “chemical
recycling” are more likely than pyrolysis to actually recycle
some amount of plastic (as opposed to burning it or turning
it into fuels), these processes also pose serious health and
environmental concerns. Not only do they often use toxic
solvents and chemical agents (Table 6), but in some cases
they can also generate significant quantities of hazardous
waste.

Solvent-based purification and solvolysis, for example, use
chemicals linked to neurotoxicity and respiratory toxicity;
Chemicals linked to cancer, developmental harm, and other
health hazards are also commonly used. There is still much
we don’t know about the solvents and chemicals being used
in these processes, so the chemicals listed below may be
only the tip of the iceberg.
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TABLE 6: HEALTH HAZARDS OF CHEMICALS AND SOLVENTS USED FOR SOLVENT-BASED PURIFICATION AND SOLVOLYSIS

Products Candidate Chemicals list and additional sources.*’

Data compiled from the scientific literature and a report from the Swiss Federal Office for the Environment.*® Data on hazard traits from California Safer Consumer

Reproductive

Carcinogen
toxicant

Liver/digestive
Kidney toxicant

Developmental
toxicant

toxicant
Neurotoxicant
Respiratory
toxicant

Cardiovascular
Eye toxicant

toxicant
Skin toxicant

Solvent-based purification

>
>

Benzene

>

Butane

Cymene X

Dichloromethane X

Hexane X

Methanol

Methyl ethyl ketone

X | X | X | X

N-methylpyrrolidone X

Tetrachloroethylene X

>
>
>

Toluene

Xylene

Alkaline hydrolysis

Ethylene glycol

Sodium hydroxide

Sulfuric acid X

Methanolysis

Dichloromethane X

Methanol

Glycolysis

Ethylene glycol | |

x |ox ] L P x px ] ] ox

EPA data for the PureCycle (Ironton) facility also
demonstrate that solvent-based purification methods
can generate significant quantities of hazardous waste.
EPA records show that in the first 9.5 months of 2024,
the PureCycle (Ironton) facility shipped 3,199 pounds of
hazardous waste off-site.’® Accurate data on hazardous
waste production are not available for the only operating
facility that uses solvolysis.*

INDUSTRY HAS PROPOSED BUILDING TOXIC “CHEMICAL
RECYCLING” FACILITIES ACROSS THE COUNTRY, MOSTLY IN
LOW-INCOME COMMUNITIES AND COMMUNITIES OF COLOR

As of January 1, 2025, there were only eight currently
operating “chemical recycling” facilities in the United

States, in seven states. (Figure 1). An additional 31 facilities

have been proposed.® If the industry is successful in

its greenwashing campaigns and all of the 31 proposed
facilities are built, this would bring the total number of
states affected to 18: Arizona, California, Colorado, Georgia,
Illinois, Indiana, Louisiana, Maryland, Massachusetts,
Michigan, Mississippi, New Hampshire, North Carolina,
Ohio, Tennessee, Texas, Washington, and West Virginia.

Additionally, current and proposed “chemical recycling”
facilities tend to be sited in low-income communities and
communities of color (Table 8). Of the 36 operating and
proposed facilities with available demographic data, 20

are located in areas where the population of people of color
is higher than the national average, and 29 are located in
areas where the low-income population is higher than the
national average.
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FIGURE 1: GEOGRAPHIC DISTRIBUTION OF OPERATING, PROPOSED, CLOSED, AND CANCELED “CHEMICAL RECYCLING” FACILITIES

Data compiled by NRDC and Qil and Gas Watch; full list of facilities and detailed methods is available in Appendix.
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TABLE 8: DEMOGRAPHIC ANALYSIS OF COMMUNITIES WITH OPERATING AND PROPOSED FACILITIES

Based on the demographics of the population living within three miles of the facility, with demographic data obtained from EPA's Environmental Justice Screening
and Mapping Tool. In the EPA data, “People of Color” is defined as individuals who list their racial status as a race other than white alone and/or list their ethnicity as
Hispanic or Latino. “Low-income population” is defined as individuals in households where the household income is less than or equal to twice the federal “poverty
level.” The “proposed or under construction” category includes facilities that have been proposed but are currently not moving forward because the local community
has adopted a moratorium on construction.

Percentage of facilities in areas with Percentage of facilities in areas with
Operating Status above-average populations of people of color above-average low-income population
Currently operating or partially operating 45% 100%
Proposed or under construction 55% 72%

Luckily, while the industry is pushing to expand “chemical LONG-DISTANCE TRANSPORTATION OF HAZARDOUS WASTE
recycling,” other forces are countering this effort. Georgia, MEANS MANY MORE COMMUNITIES COULD BE ENDANGERED

Indiana, and Pennsylvania have had facilities proposed . . . .
In addition to impacting local communities through the

emission of harmful pollutants, “chemical recycling”
facilities also send hazardous waste to management sites
in other locations, endangering the communities that live
along the transportation routes as well as people who live
near the disposal facilities.

and then later canceled due to community opposition.*” In
addition, four operating facilities in Oregon, Nevada, Texas,
and New Hampshire shut down in 2024, and a proposed
facility in Texas was canceled due to bankruptcy.** Two
other proposed plants, in Ohio and Massachusetts, are also
on hold after the communities where they were to be sited
passed ordinances that placed moratoriums on the building As discussed above, “chemical recycling” facilities can
of such facilities.** generate tens of thousands or even hundreds of thousands of
pounds of hazardous waste every year. This waste can take
the form of solids, liquids, or sludge and may be classified
by the EPA as ignitable, reactive, or corrosive.” This waste
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is usually shipped via truck from the source “chemical
recycling” facilities to other sites for “management,”
though it may also travel via train, boat, or airplane.®

In 2021 the EPA recorded that three pyrolysis facilities
sent hazardous waste to six facilities for disposal.”” NRDC
analysis showed that three of these disposal facilities were
sited in predominantly Hispanic/Latino communities with
at least 49 percent of the population being Hispanic/Latino
(compared with the national average of 19 percent).*® Five
out of these six disposal facilities engaged in some form of
burning of their hazardous waste.*®

According to EPA data, the most common form of waste
“management” is burning, though this may be called “energy
recovery” or “fuel blending.”*® “Energy recovery” is the term
used when an incinerator converts heat from the burning of
waste materials into electricity; this is still incineration.™
“Fuel blending” refers to mixing the hazardous waste with
commercial fuel that is burned to power incinerators or
cement kilns; this is also incineration.?® Studies find that
proximity to waste incineration may increase risks of
cancer, birth defects, and other adverse health impacts.®®

It is not just the communities where the hazardous waste is
generated and disposed that are in the path of harm, since
the hazardous waste from “chemical recycling” plants is
commonly transported across state lines.” This means that
many more communities could be impacted in the event of
an accident during transit.

Given that more than 80 percent of all hazardous materials
in the United States (by weight) is transported via truck,
NRDC used Google Maps to analyze the most likely routes
taken by the hazardous waste generated by the three
pyrolysis facilities.” At least one state requires hazardous
waste to be transported via the most direct route, using
state or interstate highways whenever possible; this is also
the most logical route to follow for speed and efficiency.”
Following that guidance, NRDC found that the hazardous

010 J JV/IeysnJ ‘[ dudx) G

waste likely traveled almost 4,500 miles through 13 states
(Figure 2).

The most direct routes for the hazardous waste pass
through several highly populated cities including Portland,
Oregon; Boise, Idaho; Salt Lake City, Utah; Fort Collins,
Colorado; Richmond, Virginia; Washington, D.C.; and
Baltimore, Maryland, as well as several Native American
reservations.

EPA data indicate that a single pyrolysis facility can
generate between about 24,000 and 417,000 pounds of
hazardous waste a year (Table 3). If all 26 of the pyrolysis
facilities that are currently proposed or under construction
are actually built and put into operation, this could mean
between 624,000 and 10.8 million additional pounds of
hazardous waste generated in, transported through, and
disposed of in communities across the country.

According to the Federal Bureau of Transportation
Statistics, between 2014 and 2023 there were 1,811 reported
hazardous waste transportation “incidents” (accidents,
derailments, fires, or other causes of an unintentional
release of a hazardous waste) that resulted in harmful
chemical discharges to the air, water, or ground.” These
incidents caused more than $16.6 million in property
damage.” Ninety-three percent of them took place on
highways, and most of the remainder were rail incidents.

The dangers of accidents, derailments, and other
transportation-related releases of hazardous materials
should be clear to the public given the February 2023 train
derailment in East Palestine, Ohio. The crash of the Norfolk
Southern train released several highly toxic chemicals used
to make plastics into the air, water and soil, with impacts
measured in 16 states. This public and environmental health
disaster is still being felt by many communities today.®
More recently, in September 2024, a railcar traveling
through Cleaves, Ohio, leaked the known carcinogen and
plastic building block styrene.®

Portions of a Norfolk Southern freight train carrying plastics chemicals and other hazardous materials derailed and caught on fire on February 4, 2023
in East Palestine, Ohio.
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FIGURE 2: HAZARDOUS WASTE FROM THREE PYROLYSIS FACILITIES LIKELY TRAVELED THROUGH 13 STATES ON ITS WAY TO DISPOSAL

Reflects hazardous waste data from three pyrolysis facilities: Agilyx/AmSty (Regenyx), Alterra (Akron), and Braven (Zebulon). Hazardous waste disposal information
and location obtained from EPA’'s RCRAInfo website.52 NRDC used Google Maps to identify likely routes that the hazardous waste traveled from the “chemical recycling”
facility to the final disposal site(s).
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U.S. GOVERNMENT SCIENTISTS EXPOSE FLAWS IN
INDUSTRY’S FALSE NARRATIVE ON THE PROMISE OF
“CHEMICAL RECYCLING” FOR PLASTIC-TO-PLASTIC
RECYCLING

When it comes to creating recycled plastic, “chemical
recycling” technologies are more expensive and have

significantly higher environmental impacts than mechanical

recycling. Some of them even perform worse than making
plastic out of virgin fossil fuels.

Mexico

The

In 2023 scientists from the DOE’s National Renewable
Energy Laboratory (NREL) published a peer-reviewed study
that compared the technical, economic, and environmental
metrics for mechanical recycling and “chemical recycling”
when attempting to recycle waste plastic into new plastic.®
The study concluded that “mechanical recycling offers
energy use and [greenhouse gas] emissions an order of
magnitude lower than the other recycling technologies for
all plastics, as well as low [energy usage], land use, toxicity,
and water use” (Table 9). The study authors also found that
mechanical recycling “economically outcompetes all other

options.”%*

TABLE 9: MECHANICAL RECYCLING PRODUCES FAR FEWER GREENHOUSE GAS EMISSIONS AND USES FAR LESS WATER THAN
“CHEMICAL RECYCLING” TECHNOLOGIES

Using mechanical recycling as the baseline, this table shows how many times greater the greenhouse gas (GHG) emissions and water usage rates are for “chemical
recycling” technologies during plastic-to-plastic recycling. Data adapted from supplemental information (Table S27) provided by the Uekert et al. (2023) study and
averaged across different polymer types.®®

GHG emissions Water use
“Chemical recycling” technology (number of times higher than mechanical recycling) (number of times higher than mechanical recycling)
Pyrolysis 55x 1,694x
Gasification 238x 2,598x
Solvolysis lIx 84x
Solvent-hased purification 2x 46x
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Pyrolysis and gasification—which make up 85 percent of
proposed and operating facilities—even came out looking
terrible compared with the production of virgin plastic,
with NREL finding that “the economic and environmental
metrics of pyrolysis and gasification are currently 10-100
times higher than virgin polymers.” In other words, it
would be cheaper and environmentally preferable to make
plastic from virgin fossil fuels than to try to use pyrolysis or
gasification to turn plastic waste into new plastic products.

One of the NREL scientists’ key findings related to material
retention (or “yield”), which is the amount of new plastic
that can be made from waste plastic when processed using
different technologies. According to NREL’s analysis, an
average of 79 percent of plastic waste that is processed
through mechanical recycling actually ends up as new
plastic.”” In contrast, only 2 to 14 percent of plastic waste
processed using gasification can end up being incorporated
into new plastic products.®® The yields for pyrolysis are
even lower: only 0.1 to 6 percent of plastic waste can
become new plastic, on average.®’

These findings only underscore that “chemical recycling”
is a false solution to the plastics crisis.

POLICY RECOMMENDATIONS

All forms of “chemical recycling” are plagued with problems
and do not represent a solution to the plastic waste crisis.
Instead we need local, state, and federal policies that
reduce plastic production and waste, promote greater
transparency around “chemical recycling,” ensure the
protection of environmental justice communities that are
disproportionately impacted by these facilities, and do not
greenwash plastic-to-fuel processes as recycling.

NRDC'’s policy recommendations include the following:

® Maintain or enact robust recycling definitions and
standards that exclude plastic-to-fuel processes and other
forms of “chemical recycling.”

B Preserve state and federal regulatory health and pollution
safeguards. Do not exempt “chemical recycling” facilities
from solid waste permitting and regulations, which
would weaken protections, transparency, and oversight.
Continue to regulate pyrolysis and gasification plants as
incinerators under Section 129 of the federal Clean Air
Act, and continue to regulate plastic waste as waste under
federal and state laws.

® Stop industry greenwashing. Do not allow a mass balance
credit approach for recycled content, including in the
Federal Trade Commission (FTC) Green Guides or any
federal or state extended producer responsibility (EPR)
legislation, regulations, or programs.” Require recycled-

content claims to correspond to the physical quantity of
recycled material contained in the product.

® Do not provide tax credits, loan guarantees, or other
financial subsidies or incentives for “chemical recycling”
facilities or technologies. Allow only truly green
technologies to count toward low-carbon fuel and clean
energy standards, and exclude pyrolysis, gasification,
waste-to-hydrogen, and other plastic-to-fuel or waste-to-
energy processes.

® Adopt state and federal legislation that reduces plastic
production and waste, such as phase-outs of single-use
plastics, bans on the most toxic forms of plastics and
chemical additives, investment in nontoxic reuse/refill/
return infrastructure, creation of nontoxic materials to
replace fossil fuel-derived plastics, and plans to scale 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.
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APPENDIX: SURVEY OF OPERATING, PROPOSED, CANCELED AND CLOSED “CHEMICAL RECYCLING” FACILITIES IN THE U.S.

Company/Facility name State | City or County Technology Used Operating Status

I | Agilyx and AmSty Louisiana Chemical Recycling Plant LA St. James Parish Pyrolysis Proposed

2 | Agilyx and AmSty Regenyx Chemical Recycling Facility OR | Tigard Pyrolysis Closed

3 | Agilyx and INEOS Styrolution TruStyrenyx Channahon Plant IL Channahon Pyrolysis Proposed

4 | Alterra Akron Plastic Recycling Facility OH | Akron Pyrolysis Operating (Pilot)
5 | ARCH2 Empire Green Follanshee Plant WV | Follansbee Pyrolysis Proposed

6 | BASF/Total Port Arthur Olefins Complex - TOTAL ChemCycling Unit TX Port Arthur Pyrolysis Operating

7 | Braven Environmental Texarkana Chemical Recycling Plant X Texarkana Pyrolysis Proposed

8 | Braven Environmental Zebulon Chemical Recycling Plant NC Zebulon Pyrolysis Operating

9 | Brightmark Macon-Bibb Plastics Renewal Facility GA Macon Pyrolysis Canceled

10 | Brightmark Plastics Renewal IN - Ashley Facility IN Ashley Pyrolysis Partially Operating
Il | Brightmark Plastics Renewal TX - Dayton Yard Facility X Dayton Pyrolysis Proposed

12 | Brightmark Thomaston Plastics Renewal Facility GA Thomaston Pyrolysis Proposed

I3 | Chevron Pascagoula Refinery MS | Pascagoula Pyrolysis Proposed

14 | Clean-Seas Newaygo Chemical Recycling Facility MI Newaygo Pyrolysis Proposed

15 | Clean-Seas Phoenix Chemical Recycling Facility AZ Phoenix Pyrolysis Proposed

16 | Clean-Seas Quincy Chemical Recycling Facility WV | Quincy Pyrolysis Proposed

17 | Clean-Seas Templeton Chemical Recycling Facility MA | Templeton Pyrolysis Pr:ﬂpotjrz:ri(:;;i er
18 | Eastman Chemical Longview Operations TX | Longview Solvolysis (Methanolysis) Proposed

19 | Eastman Chemical Tennessee Operations TN | Kingsport (G(i;s(inflt;;i,ol\r;lje?l(:Lvr?(i{;si?s) Operating
20 | Encina Point Township Circular Manufacturing Facility PA Point Township Pyrolysis Canceled

21 | ExxonMobil Baton Rouge Polyolefins Plant LA Baton Rouge Pyrolysis Proposed
22 | ExxonMobil Baytown Chemical Plant X Baytown Pyrolysis Operating
23 | Freepoint Eloy Chemical Recycling Plant AZ Eloy Pyrolysis Proposed
24 | Freepoint Gulf Coast Chemical Recycling Facility LA Ascension Parish Pyrolysis Proposed
25 | Freepoint Hebron Chemical Recycling Plant OH Hebron Pyrolysis Under Construction
26 | Fulcrum Bioenergy Centerpoint BioFuels Plant IN Gary Gasification Canceled
27 | Fulcrum Bioenergy Sierra BioFuels Plant NV McCarran Gasification Closed
28 | Fulcrum Bioenergy Trinity Fuels Biorefinery TX Baytown Gasification Canceled
29 | FusionOne New Iberia Hydrogen Plant LA New lberia Pyrolysis* Proposed
30 | FusionOne New Orleans Hydrogen Plant LA New Orleans Pyrolysis Proposed

3l | Greeley Project Energy co Greeley Pyrolysis Proposed
32 | H Cycle Pittsburg Hydrogen Project CA Pittsburg Gasification Proposed
33 | Honeywell Upcycle Plant X Waller Pyrolysis Proposed
34 | Mura Cascade ELP WA | Arlington Solvolysis (Hydrolysis) Proposed
35 | New Hope Trinity Oaks Tyler Facility X Tyler Pyrolysis Closed
36 | Nexus Circular Chicago Plant IL Cook County Pyrolysis Proposed
37 | Nexus Circular Dallas Chemical Recycling Plant X Dallas County Pyrolysis Proposed
38 | Nexus Circular Fuels Atlanta Plant GA Atlanta Pyrolysis Partially Operating
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Company/Facility name State | City or County Technology Used Operating Status
39 | Nexus Circular McDonough Facility GA McDonough Pyrolysis Proposed
40 | Prima America Groveton Plastics Recycling Facility NH Groveton Pyrolysis Closed

41 | PureCycle Augusta Plant

GA Augusta Solvent-based purification | Under Construction

42 | PureCycle Ironton Plant

OH Ironton Solvent-based purification Operating

43 | Renew One Phoenix Plastics Renewal Plant AZ Phoenix Pyrolysis Under Construction
44 | Revalyu Statesboro Plant GA Stateshoro Solvolysis (Glycolysis) Proposed
45 | SOBE Lowellville Plant OH Lowellville Pyrolysis Proposed

. . . Proposed (Under
46 | SOBE Youngstown Chemical Recycling Plant OH | Youngstown Pyrolysis AR
47 | W.R. Grace Chemical Recycling Plant MD Columbia Pyrolysis* Proposed

*NRDC review of proposed process strongly suggests that the technology is a variation of pyrolysis

Methodology: NRDC requested data on “chemical
recycling” facilities from Oil and Gas Watch (OGW),
which included information on facility name, location,
and operating status, among other information.” OGW is
a public inventory that tracks oil, gas, and petrochemical
infrastructure in the United States, drawing from
government records, news articles, and corporate findings
and disclosures.

Because the “chemical recycling” technology used by the
facilities was often not included in the OGW database,
NRDC combed through publicly available information

to determine what type of technology was being used or
proposed to be used by each facility.”” For two proposed
facilities, NRDC’s review of the proposed process strongly
suggested that the technology was a variation of pyrolysis
and therefore assumed this to be the case for the purposes
of our analysis; these two facilities are designated by an
asterisk (¥).

NRDC updated the names of many of the facilities in the
OGW database to reflect both the company and specific
facility names. We included proposed facilities in our
analysis only when a specific city or county had been
identified, as some more general proposals may reflect
the hopes of a company more than actual specific plans.™

NRDC added one proposed facility that was not included in
the OGW database (H Cycle (Pittsburg)), as it was similar
to other facilities that were included.™ We also excluded
one facility (Aquafil (Phoenix)), which is not in the OGW
database but was included in NRDC’s 2022 Recycling Lies
report, because we determined that the “chemical recycling”
processing is taking place overseas.” In a few cases, we also
excluded proposed facilities in the OGW database where we
could determine that they were duplicates or appeared to
be performing mechanical recycling activities rather than
“chemical recycling.”

Please note that in some cases, OGW listed facilities as
being operating or partially operating when it may not be
fully clear that they actually are operating; NRDC assumed
these facilities were operating or partially operating unless
we could identify definitive information to the contrary.

Addendum: After the finalization of the data contained in
this report, but prior to publication, NRDC became aware of
several additional proposed “chemical recycling” facilities.
They include seven new or expanded facilities which have
been proposed by Abundia, Astera, ExxonMobil, Continental
Carbon, PlastikGas, and Resynergi to be operated in AL, CA,
CO, NM and TX.™ Notably, all of these proposed facilities
would employ variations of pyrolysis—further underscoring
the findings of this report.”” We also learned that the
proposed facility in Greeley, CO may be cancelled, but this
has not been fully confirmed.”™
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