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Key Findings

Petrochemicals are a significant and growing threat to the climate. The full supply
chain of petrochemicals — from fossil fuel extraction and processing to petrochemical
production and the use and disposal of petrochemicals — carries a large greenhouse
gas (GHG) impact. Already, the petrochemicals sector in the United States contributes
approximately 335 million metric tons (MMT) of carbon dioxide equivalent (COze) per
year, more than the annual emissions of Spain, or 5.2% of the United States’ 6.3 billion
metric tons of annual CO,e emissions. The buildout of new petrochemical plants taking
place in the United States over the next few years, analyzed in this report, co;@ add an
additional 153.8 MMT of annual CO5e emissions, or an additional 2.4% rrent US
greenhouse gas emissions. The planned US petrochemical buildout co&d 38% to
current estimated emissions from US petrochemical production. EvemNFthe emissions
resulting from the production of intermediary chemicals are ign e@t e production of
final petrochemical products alone would generate 108.3 MMT @ annually.

The planned petrochemical buildout would contri ore greenhouse gasses
every year than all US commercial aircraft and is valent to nearly forty coal
plants’ annual GHG emissions. b‘ N

Annual GHG Emissions from the etrochemical Buildout
Are Equivalent to Adding Nea rty Coal Plants

Annual GHG emissions from the planned %&tochemical buildout would be equivalent to adding nearly
forty coal power plants’ annual emissiogs)and is more all US commercial aircraft annual emissions.

MMT CO,e

—
(4]
)
N

Planned US Petrochemical Buildout 39 Coal Plants AllUS Commercial Aircraft (2022)

Source: CIEL analysis, Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2022 US Environmental Protection Agency (EPA), emissions
from jet fuel consumed by domestic operations of commercial aircraft.
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@ Emissions Unleashed

Petrochemical megaprojects are driving the increase in production and pollution.
Though there are more than one hundred petrochemical expansion projects planned and
frore than seventy in our analysis, just a handful of projects comprise the majority of
new production and associated emissions. Just ten megaprojects comprise half of the
potential emissions identified in our analysis, while the largest twenty facilities
make up three-quarters of the potential emissions. The investment in and permitting
of just a handful of petrochemical projects will have a profound impact on US greenhouse
gas emissions and the ability of the US and the world to meet climate targets.

The Majority of Petrochemical Emissions Will '\
Come from A Handful of Megaprojects <</Q
The tenlargest projects make up more than half of potential GHG @
emissions from the US petrochemical buildout. (b'

TransGas Adams Fork Al Q Plant
12.7MMT CO,e

Formosa Sunshi bct

12.1MMT CO,

Port of Cog@risti Blue and Green Ammonia Facility

9.7MMT CO,

Cleam ogen Works - Ascension Clean Energy Facility
G

7 B
Shingech Plaquemine Plant

.2MMTCO,e

Golden Triangle Polymers Plant
% 6.5MMTCO,e

Corpus Christi Polymer & Desalination Plant
6.3MMTCO,e

OCI Beaumont Clean Ammonia Complex
5.5MMT CO,e

Motiva Polyethylene Manufacturing Complex
5.2MMTCO,e

Grand Forks Fertilizer Plant
5.2MMTCO,e

O Other Petrochemical Facility Emissions

75.7MMT CO,e
RO

Source: CIEL analysis ?\<

The bi G&Iice of new emissions will come from ammonia production. Emissions
from prégosed ammonia production — not including fertilizer made from ammonia
— make up more than a third of the projected new emissions. Proposals for new
petrochemical projects include an additional 54.5 MMT of new production capacity,
nearly quadruple current US ammonia production.' While 88% of US ammonia

production is currently used to make fertilizers, —
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Though couched as part of the climate solution, this fossil-fuel-based buildout
moves us further from our climate goals, locking in fossil-based emissions for
decades to come. The massive expansion of fossil-based ammonia production appears
premised on its purported ability to act as a ‘low-carbon’ shipping fuel or as a way
of transporting hydrogen, despite the significant greenhouse gas emissions from its
production (and potentially its use). Despite the hype around using ‘green ammonia,’
made using renewable electricity, we find that up to 95% of the planned US ammonia
production capacity would be based on methane (fossil gas). Thirty-two projects — all but
one of which will manufacture ammonia or ammonia-based fertilizer — claim that they
will use carbon capture and storage (CCS) to mitigate carbon emissions. These projects
stand to collect hefty subsidies handed out for CCS and hydrogen productio@c litating
a potentially massive buildout of fossil-fuel-dependent production. The p sindustry
is also attempting to position plastic as a climate-friendly material{@essary for the

energy transition. Q(b'

Carbon capture and storage has been a demonstra '}':lilure. Our analysis
demonstrates that even if CCS projects operated at the u@tic levels of efficacy that
proponents claim, carbon capture and storage system% 1d only be applied to around
60% of the life-cycle emissions from the facilitiejfor which they are proposed. The
truth is CCS has a track record of underperform and outright failure and will likely
capture far less than proponents claim. Mor@er, CCS cannot capture the vast amount
of upstream emissions from fossil fuel e% tion and refining, nor the downstream
emissions from petrochemical product lg_p nd disposal, which also account for a large
portion of their life-cycle emissionswRather than act as a climate solution, carbon
capture and storage effectively enable the expansion of petrochemical facilities that
threaten to lock in fossil fuﬂﬁiuction, greenhouse gas emissions, and climate
destruction for decades. Q

The true climate im f petrochemicals is even worse than the numbers tell us.
A combination of t@sparency gaps, data gaps, and knowledge gaps suggests that the
true climate i Qtof US-based petrochemical production and use is far greater than our
analysis fou m%r%duction estimates were only available for 74 of 118 proposed facilities,
meanin d a third of the proposed petrochemical buildout could not be covered in
our ané;& . Additionally, poor official reporting and recording of methane emissions
results in an undercount of the emissions impact of fossil fuel production and methane
use in the industry, especially in ammonia and fertilizer production where methane is
a key feedstock. Finally, unknowns about how plastic interferes with the global carbon
cycle and how ammonia as a fuel will generate additional nitrous oxide emissions mask
the ultimate potential impact of these products.

Center for International Environmental Law
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@ Emissions Unleashed

Our estimate of potential GHG emissions from the buildout is two-and-a-half times
higher than the estimates provided by project promoters during permitting processes,
which totaled 55.7MMT CO.e per year.

Plastics projects are being held up. Many of the projects currently on hold, not being
developed but not yet canceled, are plastic production facilities. Notably, nearly 60%
of planned plastic production, calculated on the basis of potential emissions,
is on hold, showing that a combination of local opposition and market forces is
beginning to constrain the expansion of plastic production.’

The delay in so many massive petrochemical production projects s '%sts that
investors already perceive significant risks around these petroche %proiects,
especially around plastic, and that the tide could turn against this massive quantity of
new production. 203

mental injustice. The petrochemical industry alread es great environmental
injustice, with its pollution in the United States conce d in low-income communi-
ties and communities of color, especially in the Gulf South and Appalachia. The
overwhelming majority of proposed projects, i e&ifing nearly all the petrochemical
megaprojects, are proposed within ‘offici l‘;%isadvantaged communities’ that

Beyond the climate crisis, this petrochemical buildout §1%éxacerbate environ-

already experience impacts that inclu g&)oor air and water quality and health
impacts due to the high concentration ustrialized plants within their vicinity.’
This petrochemical buildout would arge amounts of new toxic pollution to these
overburdened communities, exac deep-seated environmental injustice.
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Emissions Unleashed

Introduction

The petrochemicals sector is a major yet often
overlooked source of greenhouse gasses that is
poised for rapid expansion. As direct fossil fuel
use for electricity, heat, and transportation is
phased out, the increased use of fossil fuels as
feedstocks for chemical production and alterna-
tive fuels guarantees to undermine climate
progress in other sectors.

Most concerningly, support for expanded
chemical production is enabled in large part by a
misunderstanding of petrochemicals’ true climate
impacts. Plastics and fertilizers are often pitched
as part of the climate solution when, in fact, they
contribute massively to greenhouse gasses in
the atmosphere.* Moreover, fossil fuel interests
are attempting to launder their products — and
emissions — through a new set of hydrogen-based

fuels under the guise of climate action when the
true climate cost of these fuels may be greater
than the fossil fuels from which they are derived.’
A large component of the current expansion is
premised on federal subsidies, specifically climate
subsidies.’ If built, these petrochemical facilities
will generate huge greenhouse gas emissions and
lock in fossil fuel production for decades. This
petrochemical buildout will continue a trend of
heavily subsidized new facilities seizing on the US
fracking boom.”

Petrochemicals, generally, a@mical products
made from fossil fuels (o s, and coal) used
primarily for purpo other than energy.
Common petroc efbi'cals include plastics,
synthetic nitro ertilizers, and methanol,

but include o chemicals such as adhesives,
explosives hetic rubbers, and paints.8
it
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The International Energy Agency (IEA) has At present, approximately 15% of global oil demand

projected that petrochemicals will become comes from petrochemicals, 8% of global gas is
the largest driver of global oil demand. They used for petrochemical production, and around
are set to account for more than a third of the 1% of coal is used for petrochemical production."’

growth in oil demand up to 2030 and nearly half
of demand growth up to 2050 — ahead of trucks,
aviation, and shipping. Petrochemicals are also
poised to consume an additional 56 billion cubic
meters of natural gas by 2030, equivalent to about
half of Canada’s total gas consumption today.’

<

Products Derived from Fossil Fuels th@rzr’én’t Fuel

Everyday household items made withp emicals:

%

&qy‘“ -
— ¥ == (]

Detergents & Shampoos )Q
Dyes é .

Fertilizers

Flooring Q
%

Fragrance & Perfu

&

Furniture

Makeup (%%nol, DEA, tricolsan)
Medici

Neop%ﬂe (wetsuits)
Pesticides

Plastic

Resins

Rubber

Synthetic textile fibers (i.e., polyester)

Tires

Center for International Environmental Law




Emissions Unleashed

Petrochemicals and Climate

Because petrochemicals represent the overlap
between the fossil fuel and industrial sectors,
the unique aspects of petrochemicals and their
relationship to the climate crisis are frequently
overlooked. Unlike other fossil fuel products,
petrochemicals are not usually burned during
their use phase. As such, they are distinct from
products like gasoline (petrol) used to power cars
and trucks, methane (natural or fossil gas) used
to heat homes and buildings, or coal used to drive
steam turbines in power plants. Petrochemicals
are often overlooked in discussions relating to
the ‘energy transition’ and the shift to renewable
energy and are instead included in discussions of
industrial decarbonization alongside industries
like steel and cement.

Like other polluting industries, petrochemicals
rely on fossil fuels for energy. However, unlike
other emitting industries, the petrochemical
sector’s climate impacts don’t end there. There
are a few key factors that raise the petrochem
cal’s sector climate-wrecking profile compared
to other industries of concern. Most fundafnex-
tally, petrochemicals are made fr ssil
fuels themselves, making them fund&entally

climate crisis.

inseparable from the prima@iver of the

O

Most fundamentally,
petrochemicals are
made from fossil fuels
themselves, making them
fundamentally inseparable
from the primary driver
of the climate crisis.

Additionally, because of the chemical nature
of many petrochemical produ}gs, they produce
significant greenhouse gas efffissions even after
their use. Plastics are oft&srned after their
use, adding yet anothe&yer of carbon dioxide
(CO,) emissions." Mof@ever, as will be discussed
at greater leng Qlow, plastics may also be
interfering wiiﬁ‘t e global carbon cycle.”
Syntheﬁ&(kogen fertilizers, one of the most
common’categories of petrochemicals, also
pr ce significant greenhouse gas emissions
their ‘use phase’ as they are applied to soil.

i%QgThe overapplication of nitrogen to soils leads to

the direct and indirect creation of nitrous oxide,
the third most important greenhouse gas and
one which is 273 times stronger than carbon
dioxide.” Moreover, because many fertilizers
are made with carbon dioxide as a component,
they release that carbon dioxide when applied
to the field." Ultimately, these field emissions
have been observed to have an even greater
greenhouse gas impact than the production of
fertilizers themselves.”

Similar to sectors such as cement and steel,
petrochemicals produce significant carbon
emissions during production. It is their upstream
connection to fossil fuels and the downstream
greenhouse gas emissions from their use and
disposal that make petrochemicals even more
concerning than many other sectors.



Emissions from the US and
Global Petrochemicals Sector

The emissions from the US petrochemicals sector
are vast. According to figures reported by the
US Environmental Protection Agency (EPA),
the petrochemical sector emits approximately
157 MMT of CO.e per year.16 The EPA reports
additional downstream emissions from plastic
incineration (12.7 MMT CO,e), urea hydrolysis (5.3
MMT), and direct N,O emissions from fertilizer
application (62 MMT CO.e), for a total of 80 MMT
CO-.e from downstream petrochemical use and
disposal.”

Altogether, the EPA estimate of emissions
from the production and use of petrochemicals
amounts to 237 MMT COqe per year. This estimate
excludes the upstream production and processing
of fossil fuels into petrochemical feedstocks
and thus significantly undercounts the actual
emissions impact of the sector.

Independent analyses suggest emissions are

higher than EPA estimates. A 2022 report frorb

US petrochemical industry — again ex ing
upstream emissions — emitted an.e ated
172 MMT COge.”® C-THRU, whase published
emissions factors are used in tl@;ﬁlysis in this
report, estimates US petroc cal emissions,

including upstream emiss@, at 255 MMT COqe
(+91)in 2023." ?”

Using C-THRU’s ate for emissions up to the
point products e a facility (cradle to gate) and
EPA’s estimated downstream emissions, current
emissions from the life cycle of petrochemicals,
not accounting for trade, can be estimated at
approximately 335 MMT COse. This represents
approximately 5.2% of the United States’ 6,343
MMT of COze emissions in 2022, equal to
emissions from 80 million passenger cars.”

the Rocky Mountain Institute (RMI) fc@e

The petrochemicals sector has a similar emissions
profile globally. RMI’s report estimated 2019 global
petrochemical industry COse emissions at 1.6
billion metric tons worldwide, accounting for 3%
of global emissions just from the manufacturing
phase. Cullen et al. of the C-THRU project estimate
global petrochemical emissions, including
manufacturing and upstream emissions, at 1.9
billion metric tons COze 4 ( + 0.6) in 2020.” This
puts US petrochemical emissions at around 13%
of global petrochemical emissions according to
C-THRU’s estimate or 10% acco@ng to RMTI’s.

Estimates of emissions fr%%astics and fertil-
izers, when full sup;&bhains are taken into

account, provide (ght into the full climate
impact of pety ﬁemicals. A recent study
by Lawrence&e eley National Laboratory
calculate@assions from plastic production
alone — ding upstream fossil fuel extraction
and progessing, though excluding downstream
di al and incineration — at 2.24 billion metric

Q’;&\ns, or 5.3% of global emissions.” A study of

missions from nitrogen fertilizer production
and use estimated 1.13 billion metric tons of
annual emissions, accounting for 2.1% of global
emissions.” Combined, these two estimates
suggest that just plastics and fertilizers — the
bulk but certainly not the entirety of petrochem-
icals — contribute 7.4% of global greenhouse
gas emissions. Another estimate from Lund
University, which excluded downstream
impacts, concludes that petrochemicals and the
extraction and production processes that feed
into them account for approximately 10% of
global emissions.? It is clear the climate impact
of petrochemicals is vast — and growing.

Combined, these two
estimates suggest that just
plastics and fertilizers — the
bulk but certainly not the
entirety of petrochemicals
— contribute 7.4% of global
greenhouse gas emissions.

Center for International Environmental Law
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Petrochemical Production
Is a Growing Problem for the Climate

Petrochemicals are not only tied to fossil fuels
and, therefore, are significant contributors to
greenhouse gasses, but they are a rapidly growing
problem. To meet climate goals, all sectors of
the economy must drastically reduce their
emissions and transition away from reliance

on fossil fuels. The petrochemicals sector i%

doing the exact opposite.

N\
To meet climate goals
sectors of the econoniy
must drastically regiy€e their
emissions and trafsifion away

from reliance ossil fuels.
The petroc icals sectoris
doing xact opposite.

The aforementioned study from Lawrence
Berkeley National Laboratory puts the scale of
this potential impact in stark relief. The study
examined the greenhouse gas impact of plastic
production growth over the next three decades,
accounting for emissions from upstream fossil
fuel extraction and processing, associated
chemical manufacturing, monomer and polymer
production, and product molding and shaping.
Looking at global plastics production only — not
including the other petrochemicals — the authors
found that plastics production alone could

account for a quar‘é%f the global carbon

budget availabl mit warming to 1.5°C.
This estimate wa?‘based on a projection of future
growth of plaf/ production at 2.5% per year.”

Our anaﬂms does not project future growth for
;ﬁ\‘ochemical sector but rather examines
el€missions for projects we know to be

Qﬁ nned or already underway. In so doing, it

ighlights the imminent climate threat of existing
plans for petrochemical expansion. If this trend of
petrochemical expansion is not halted, it could be
just the next chapter in a line of many petrochem-
ical expansions to come in both the United States
and globally. Our analysis makes it clear: the
petrochemicals sector is a present and growing
threat to domestic — as well as global — efforts
to confront the climate crisis.

Our analysis also illustrates the absurdity of the
notion that petrochemicals are critical climate
solutions. The industry promotes fossil fuel-based
ammonia and methanol as ‘clean fuels’ and
‘climate solutions,” while they are, in fact, still
highly polluting to produce and still result in
additional emissions when burned. Nevertheless,
fossil-based ammonia and methanol production
is still supported with extraordinary subsidies
from the federal government.” While the plastics
industry touts its products as ‘sustainable,’
plastics account for some of the most heavily
polluting proposed facilities, not to mention the
concerning role plastic may play in disrupting the
global carbon cycle.”
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D
Where and What s the Petrochemical Buildout? Using the@(lﬁ-onmental Integrity Project’s Oil
and Ga{blatch Database (Oil and Gas Watch
Between 2019 and 2024, the growth in Da ), the Center for International Environ-
petrochemical production capacity in North }i‘al Law (CIEL) identified 118 petrochemical
America, predominantly in the United States, Q&]ects that are either already under construc-
was second only to China.” Our analysis track% tion or planned to be built in the coming years.
the continuing expansion of petrochemical fa‘{j— These projects include expansions of existing
tiesin the United States. petrochemical facilities as well as the construction
% of entirely new facilities. Of these projects we were
\) able to identify proposed production capacities
for seventy-four projects, some of which plan to

OQ/Q produce multiple products.

Planned Petro mical Production
Focuseson onia and Plastics

I Number of planned projects producing each product type
Ammonia
Plastic Precursor
Other Chemicals
Plastic
Methanol

N-Fertilizer

Some projects will produce multiple types of products and are, therefore, counted more than once.
Projects without production capacity estimates are excluded.*

Center for International Environmental Law @)

Source: CIEL analysis



Emissions Unleashed

Ammonia production is the most widespread
type of new petrochemical project. 88% of US
ammonia production is currently used to make
synthetic fertilizers, with the remainder used for
industrial purposes, including the production of
plastics, synthetic fibers, and explosives.

While the scale of the ammonia buildout dwarfs
existing production, many companies appear to
be betting on ammonia as a ‘fuel of the future’ that
could be used in power plants or to replace current
shipping fuels.” For example, OCI, a company
behind a proposed new ammonia facility in
Beaumont, Texas, explained that “The US Gulfis

a strategic location that allows the facility to serve
both the US market and export clean ammonia
as a hydrogen carrier to ... Europe and Asia, as
well as catering for expected significant demand
from new applications including power and
shipping fuels.”*

Ammonia can be made with green hydrogen
(hydrogen made from renewable electricity as
the main feedstock). However, the vast majority
of the ammonia projects in the planned buildout
are basing their production on ﬁgfil fuels, calling

into question claims that am ¢@~ id, in these cases,
would provide a ‘green’ solufion.

q/b‘

The Color Spectrum of Hydro Qand Ammonia

Gray Hydrogen

Blue Hydrogen

LN

GreenHydrogen

Hydrogenmade using

methane (fossil) gas
with some element of
carbon capture

Hydrogenmade using
methane (fossil) gas

Hydrogenmade
through electrolysis using
renewable energy

The ammonia color spectrum matches the type of hydrogen used as feedstock. A recent
industry standard also suggests that all energy inputs for green ammonia, including
through the energy-intensive Haber-Bosch process, should come from renewable sources,
though it is unclear which project promoters will abide by this proposed standard.™
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The planned petrochemical buildout closely
mirrors the existing petrochemical footprint,
with the majority concentrated on the Gulf
Coast. Of the planned 118 projects, 87 are
slated for Texas and Louisiana. Some of the
largest planned projects are also in Appalachia.
Communities in both regions already face the
deadly impacts of the fossil fuel industry and

petrochemical production. Take, for example,
Louisiana’s winding corridor of more than 200
fossil fuel and chemical facilities between New
Orleans and Baton Rouge, often referred to as
‘Cancer Alley’ — where residents face some of
America’s highest cancer rates.” In St John the
Baptist Parish, lifetime cancer rates are 800 times
the US average, according to the Environmental
Protection Agency.”

Proposed US Petrochemical Productionis
Concentrated in the Gulf Coast and Appalachia Q’\
Proposed projects are cited mostly in areas already heavily impacted by industrj llution.
og
Q
- ND . , Qq/
e Q(lA N | |@OH
CA — Q/ - o |
® \ ;‘. :. K\./% ‘ .:: JKY .wv
e 07
SN B
e @O O .
Q~ [
* oK ©
W
<
°
Hoiton ‘ . ‘ ..
.. Port Arthur
«®|e Corpus Christi

Source: CIEL analysis
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Beyond its greenhouse gas emissions, petrochemical production also bears an enormous
toxic footprint. Pollution from fossil fuel processing and chemical manufacturing
burdens communities along the fenceline of production facilities, leading to extreme
and deleterious health effects. Communities exposed to these toxins have higher rates
of cancer, experience respiratory problems such as asthma, suffer reproductive harms,
and more.*

Because petrochemical facilities cluster, detrimental impacts are compounded for people
living in adjacent communities. In the United States, there are two extreme hotspots
of petrochemical clustering and corresponding environmental injustice: the greater
Houston region in Texas and the corridor between Baton Rouge and Ne eans in
Louisiana. The former has some of the worst air quality in the nation,* wi)¢ the latter
is known as ‘Cancer Alley’ due to the extreme concentration of cancer in the eighty-
five-mile stretch along the Mississippi River.*® Notably, these com ities are dispro-
portionately communities of color or low-income communities @ the development of
these clusters is a prime example of environmental racism ingfacity siting, permitting,
and operation. The disparities are so severe that in 2021 é@éup of UN human rights
experts raised an alarm about the failure to protect hup&ngh‘cs and systemic environ-

mental racism in Cancer Alley.*
\

Already, fossil fuel-linked air pollution is res s(ilﬁe for one in five deaths globally.*® As
climate change accelerates, the impacts of smoke, extreme weather, and disease will
combine and compound the impacts of t missions, increasing the health burden on

affected communities.* /&\\/




Top 10 Polluting Facilities

Facility / Company State | Products Projected
emissions (MMT)
TransGas Adams Fork Ammonia Plant / WV Ammonia 12.7
1 Adams Fork Energy, TransGas
Development Systems LLC
Formosa Sunshine Project / LA HDPE, LDPE, 12.1
2 FGLA,LLC Polypropylene,
Ethylene glycol
Port of Corpus Christi Blue X Ammonia K
3 and Green Ammonia Facility /
Lotte Chemical, Mitsubishi O
Chemical Americalnc, RWE i~ 4
Clean Hydrogen Works - LA Ammonia (O'Q 7.6
Ascension Clean Energy Facility / Q
4 Clean Hydrogen Works LA-1LLC, N
Denbury Carbon Solutions, LLC, b‘
Hafnia, Mitsui O.S.K. Lines
ol
5 Shintech Plaguemine Plant / LA R?}Qne, Vinyl 7.2
Shintech Louisiana, LLC b‘C ‘oride Monomer
\
Golden Triangle Polymers Plant / &1/ Ethylene, HDPE 6.5
6 Chevron Phillips Chemical Company LP, &
Golden Triangle Polymers Company LLC éz
7 Corpus Christi Polymer & Desalination PIan&? X PET resins, PTA (purified 6.3
Corpus Christi Polymers LLC /(\\/ terephthalic acid)
N\ .
8 OCIBeaumont Clean Ammonia %Iex / TX | Ammonia, Urea, 5.5
OCI Clean Ammonia LLC 0 Nitric Acid
Motiva Polyethylene Q TX | HDPE, LLPDE 5.2
9 Manufacturing Com
Motiva Chemicals
Grand Forks ’ erPlant / ND U_rea, Urea Ammlonium 5.2
10 Northern Nitrogen, LLP Nitrate, Ammonium

Nitrate, Ammonium
Thiosulfate, Ammonia

West Virginia
Louisiana
Texas

North Dakota

(5‘\
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Methodology

Overview

In this analysis we set out to quantify the potential
emissions from new petrochemical production
facilities, including emissions from all major
phases of petrochemical products’ life cycle.

Data compiled by the Environmental Integrity
Project in the Oil and Gas Watch database allowed
us to identify relevant planned petrochemical
projects. To estimate the scale of potential
petrochemical production, we collected produc-
tion capacity figures for proposed petrochem-
ical plants in the United States. We then used
emissions factors published by the C-THRU

project to estimate the emissions that this level of
production would produce at the facility, known
as gate-to-gate emissions. These emissions factors
also allowed us to calculate ‘cradle-to-gate’
emissions, which include both the emissions at
a facility as well as the upstream emissions from
oil and gas extraction and other energy inputs.
We added estimates for the potential impacts of
the implementation of carbon capture systems,
noting their track record of failing to live up to
performance claims. We supplemented these
figures with estimates of emisgfons from plastic
incineration as well as the eld emissions of
fertilizers to arrive at ‘cradle’s0-grave’ emissions,
which cover the emissi@over the full life cycle
of petrochemical p odgiets.

b"\'

Greenhouse Gas Emissions are Generat
Each Step of the Petrochemical Suppkx\ ain

Cradle

Gate
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Source: CIEL analysis
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Estimates of greenhouse gas emissions from large
stationary sources like petrochemical facilities
are collected by the US Environmental Protection
Agency under the Clean Air Act.”’ CIEL and others
have used these estimates to analyze the impact of
the US petrochemicals industry on climate change
in the past, for example, in CIEL and partners’
2019 report Plastic and Climate: The Hidden Costs of
a Plastic Planet."

GHG emissions are also required to be estimated
and disclosed as part of the permitting process for
new projects that will cause pollution over certain
thresholds, including petrochemical projects.*
However, at any given time, many proposed
petrochemical projects will not have disclosed
these official estimates, for example, if they have
not yet applied for the relevant permits.

Using the Environmental Integrity Project’s
0Oil and Gas Watch Database, we identified 118
petrochemical projects that are either under
construction or in the planning phase. Projects
were included from the announced, commis-

and on-hold categories, as classified i \tbe
database.” This excludes currently oper %ﬁg
partially operating projects as well as celed
projects. Some projects are planned as entirely
new facilities, while others are@ions within
an existing facility. ‘On-hold; ects are stalled
or delayed and not yetgg 1onal. The ‘hold’
may be due to disput er permitting, local
opposition, litigati %companies waiting for
more favorable mic conditions. The list of
projects and th8&if status was last accessed on May
15, 2024, and these findings, therefore, reflect the
classification of projects at that time.

We focused our analysis on the growth in
petrochemicals, excluding refineries and the first
stage of refining operations, which is sometimes,
but not always, included as part of the petrochem-
ical sector but also supplies other sectors. This
means that we excluded refineries, natural gas
liquids fractionation plants, condensate splitters,
and natural gas liquids storage hubs. We also

excluded synthetic fuel production, for example,
‘sustainable aviation fuel,” which for this report
is classified as a fuel product rather than a
petrochemical. We did not include chemical
recycling facilities. We relied on the Oil and Gas
Watch database for their classification of projects.

We excluded hydrogen and syngas production
facilities that do not make further products.
We do include ammonia, fertilizer, methanol,
and other projects that may include hydrogen
production as feedstock for thgfq final products.
We did not include separateQissions estimates
for any hydrogen producti atisnotusedasa

feedstock for their ﬁna@ducts.
fox

Our selection Q@ojects includes ethylene
crackers, pro&l ne plants, ammonia plants,
methanolﬁapts, synthetic fertilizer manufac-
turing, pl/ ic resin manufacturing plants, and
the manufacture of other petrochemicals. A total
of rojects fit our criteria.

2

sioning, pre-construction, under constructior@




Production Capacity

Of the 118 projects, only forty-three disclosed
potential GHG emissions estimates. No informa-
tion on potential GHG emissions was disclosed for
the other seventy-five — nearly two-thirds of these
potential new petrochemical projects. Rather than
rely on disclosed GHG estimates, we collected
information on potential production capacity
for as many projects as possible in an effort to
independently estimate their potential emissions.

We sourced proposed production capacity
estimates from permitting documents, news
coverage, press releases, and other materials
aimed at investors. Some of this crucial informa-
tion is already collated in the Oil and Gas Watch
Database.” We were able to identify production
capacity estimates for seventy-four projects,
almost two-thirds of the proposed US petrochem-
ical projects. Of these projects, we were able to
determine potential emissions estimates for
seventy-one projects. The three remaining projects
will produce materials that don’t have a clear,
reliable emissions factor from which to draw.*

the quantity of product made per da; ever,
petrochemical facilities do not %ial y operate

N4
Ten projects listed their production sﬁ&ﬁy in

365 days a year, with their * ity utiliza-
tion’ instead allowing for tenance and
unplanned downtime. Di nt types of plants
will have different av capacity utilization;
for example, US ics material and resin

&

manufacturing facilities have operated at an
average capacity utilization of 86.7% since 2015.
Chemical manufacturing facilities have operated
at an average capacity factor of 74.7% over the
same period.*’ Newer facilities are also more likely
to operate at higher utilization factors as they
may need less planned maintenance. Therefore,
we applied an 85% capacity utilization factor for
the facilities that only list their capacity per day.
Where annual production capacity was provided,
we used this figure.

Emissions Fa S
&

An emissions factoris cient that quantifies
the emissions of a gddper unit of activity.”” In
the context of p ﬁiemicals, emissions factors
provide a fig or greenhouse gas emissions
per tonne &roduct made. For our analysis, we
combin proposed production capacity with
emisgionsfactors to determine the GHG emissions
pef tonne of product produced. The C-THRU

é(oject developed and published the emissions

actors, providing gate-to-gate and cradle-to-gate
emissions estimates for each product identified.

Gate-to-gate emissions account for direct energy
use and direct process emissions, essentially only
the emissions on-site at a facility. Cradle-to-gate
emissions, however, include all gate-to-gate
emissions as well as emissions resulting from
the feedstock used and from indirect energy
use, for example, from power generated outside
of a facility.

A

C-THRU is an academic project seeking to provide “carbon clarity in the petrochemical
supply chain” and minimize GHG emissions, in part by delivering the world’s most
comprehensive, reliable, and transparent account of current and future emissions for
the global petrochemical sector. The C-THRU methodology is summarized below but
is explored in more detail in the 2024 paper “Reducing uncertainties in greenhouse gas
emissions from chemical production” by Cullen et al.*

Center for International Environmental Law

©)



Emissions Unleashed

C-THRU has created a methodology for life-cycle + Chemical production processes often create
emissions analysis to generate emissions factors multiple products in any given chemical
for 2,043 petrochemical production processes. In reaction; these are known as co-products.
compiling the emissions factors C-THRU relies on To avoid double counting emissions, the
‘process recipes’ from the IHS Process Economic emissions from a reaction are split and
Program Yearbook matched to likely feedstock allocated between the different co-products
and products identified.” C-THRU’s method- on the basis of their respective masses in what
ology collects data for the different elements of is known as a mass balance system.

emissions factors from a range of sources:
All emissions are expressed in CO.e totals. Global
+  Upstream feedstock emissions used in Warming Potentials (GWP) over 100 years are used
C-THRU’s emissions factors are based on the in our figures, matching C-TH BQ’S methodology

Ecoinvent life-cycle emissions database.* and data availability. Q

- ‘Direct process’ emissions come from the
chemical reactions involved in the produc- However, the use ofa o, undred-year GWP as
tion process. These are based on equations the default option&ébeen challenged in recent
obtained from the IPCC. years as the rol ethane in climate change

understood. According to the
0, methane has caused 0.5°C of
ing compared to 0.75°C in warming

« For this analysis, a US grid-specific energy hasbecome b
intensity of 0.45 kg CO,e/kWh, based on IPCC, sin
Ecoinvent and IEA figures for 2020, was used global

in calculating indirect energy use emissions caus%‘hy carbon dioxide.™

from energy generation, including off-site

electricity generation. ’f\he one-hundred-year GWP of methane is
Qcalculated as 29.8 times more powerful than

« Direct-energy-use emissions include COze Q/
emissions from the on-site combustion o@b carbon dioxide, but its twenty-year GWP gives a
fuels to generate heat. The GREET dat Qse much higher figure: 82.5 times more powerful.*

from the US Department of Energ sed The use of a 100-year GWP arguably does not
for US-specific figures. The GRE@base reflect the level of warming, which is much
assumes a methane leakage rate.of 0.9%.™ betterillustrated using a twenty-year GWP. This is
o Note: Actual methane ége rates are reflected in the growing use of a twenty-year GWP

difficult to measure, h they heavily in climate targets enshrined in law in New York

impact the assum@missions from the and Maryland.*

US petrochem§g‘mdustry, which relies
n

heavily on egas. An analysis of the The choice of twenty- or one-hundred-year GWP is
results o eer-reviewed estimates of especially relevant given the high methane usage
metha issionsin gas fields in the US in the US petrochemical sector. It should be noted
up to 2021 found that the mean emission that if we were to reflect results using a twenty-

rate, weighted by the volume of produc- year GWP, the result would likely be far higher
tion in the different gas fields studied, is given the near-term impact of methane emissions.

2.6%.% A recent study of nearly 1 million This methane impact would be especially obvious
aerial survey measurements from the if a more accurate methane leakage rate was
US oil and gas system suggested that the used rather than the 0.9% rate assumed in the
average methane leakage rate was 2.95% — GREET database.

three times higher than the GREET figure
used — which is, therefore, likely to be
very conservative.”



An analysis by IEEFA found that hydrogen produc-
tion modeled with a one-hundred-year GWP and
with an assumed 1% methane leakage rate gives
a carbon intensity of 13.6 kg of CO, per kg of
hydrogen, but using a twenty-year GWP and a 4%
methane leakage rate, this increases to 22.6 kg of
CO, per kg of hydrogen (both using the standard
steam methane reforming process). The variation
between the two sets of assumptions is even more
stark when carbon capture systems are included.
With an assumed capture rate of 70%, IEEFA
found that in the one-hundred-year GWP and 1%
methane leak rate, emissions were 8 kg of CO, per
kg of hydrogen, but with the twenty-year GWP
and 4% methane leak scenario, this increased to
18 kg of CO, per kg of hydrogen.”

Another recent study, which looked specifi-
cally at green and blue ammonia production
emissions, found that even with optimistic
modeling assumptions and a one-hundred-year
GWP-based comparison, methane leakage rates
would have to be below 0.2% to compete with
green ammonia. The study further found that the
climate change impacts of blue ammonia doubl
at the global average leakage rate of 2.2%
increase seven-fold at a higher methane age

rate of 9%.” 0

When using full life-cycle or. le-to-grave
figures, if potential products @ art of the same
supply chain, thereisa ri@ double counting
emissions as some inte iary products may be
used as feedstock i ther project in our list.
This does not ap e final products for which
we have emis%) estimates, such as plastics
and fertilizers. New petrochemical projects
may, though, be aimed at maximizing existing
facilities’ production by removing bottlenecks or
reducing costs, as opposed to only feeding other
new facilities, in which case using the cradle-to-
gate emissions better reflects increased emissions
from increased total output.

It should be noted that some of the highest propor-
tions of emissions in our analysis come from
ammonia and methanol production. Ammonia
and methanol would typically be treated as
primary chemicals and made to be used in other
industrial applications such as ammonia produc-
tion or plastics. However, ammonia and methanol
are increasingly being viewed as potential fuels,
particularly for shipping.* Considering the use of
ammonia or methanol as a potential fuel means
they should be treated as final products, though it
is challenging to predict exactlywhat proportion
of the potential ammonia pr ygrion would go to
fuel use. Given the difﬁcu&assessing where
the potential projects si xisting or new supply
chains, their cra lééo—gate emissions have

been applied. S’

We prese fb,second figure in the findings
section reflects only the emissions from
final groducts, which eliminates any possibility
of ble counting. For this analysis, we treat

monia, methanol, plastics, and fertilizers as

Qgﬁnal products.

After applying C-THRU’s emissions factors for
gate-to-gate and cradle-to-gate emissions for
each project, we applied carbon capture rates
to the gate-to-gate emissions for each product
included in a project. The reductions from these
gate-to-gate emissions were also applied to the
cradle-to-gate emissions. A sensitivity analysis
was conducted to reflect, on the one hand, the
wildly high carbon capture rates that project
promoters advertise and, on the other hand,
likely emissions should carbon capture plans
fail — as history shows they often do. The capture
rates we use both in our base scenario and in our
sensitivity analysis are explained further below.

We further added use and end-of-life emissions
for plastics and fertilizers as final products.
Products not given use and end-of-life figures
reflect the fact that they are likely to be used as
intermediary chemicals for further products.

Center for International Environmental Law
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Use and End-of-Life Emissions

Petrochemicals create greenhouse gas emissions
even after they leave a factory, and these should
be accounted for in estimates of their life-cycle
impacts. There is a broad set of potential
emissions sources from use and end of life
that this study does not estimate due to lack of
available data, relative scale, or methodological
concerns. Those potential end-of-life emissions
are described below.

The two major sources of greenhouse gas
emissions we have calculated for petrochemical
uses and end-of-life emissions are the incineration
of plastic and field emissions from fertilizers.

Emissions from Plastic Incineration

Incineration refers to the burning of plastic and
may be deliberate or unintentional. Deliberate
burning may include energy recovery, where
plastic is used as a fuel for heat or power, or
without energy recovery, where the plastic

Whatever the form of burning, the c@a
that forms the spine of the plastic polymeys is

oxidized, and carbon dioxide is releas%

For the purposes of this stu% e used the

proportion of plastic burne S incinerators

to generate an estimate of much of the newly

produced plastic wo% timately be burned.
tic

Though much of th will likely be destined
for export, US i ation rates are lower than
the global aver £19% and do not include open

burning of plastic waste.’” As such, we believe
our estimated incineration rate of 15.8% — the
current US incineration rate for plastic waste —is
likely conservative.”

Moreover, we estimated that 60% of produced
plastic would end up as waste within a reasonably
projectable timeframe. At present, in the US, for
every 10 metric tons of plastic produced, around 6
metric tons of plastic waste is generated.” Again,
this is less than the global average and is likely
an underestimate.

Based O% ulat1ons from CIEL’s 2019 Plastic and
e

Climate: Hidden Costs of a Plastic Planet (Plastic
an umate ) report, we estimate approximately
metric tons of carbon dioxide emitted per

Qgtonne of plastic burned.*
is burned as a waste management techniqu@

Several sources of emissions from the downstream
use and disposal of plastics are not consid-
ered in this analysis. In particular, emissions
from transportation, conversion of plastics
into products, and conventional recycling are
excluded. Rates of incineration do not consider
‘open burning’ plastic incineration without
energy recovery.

Emissions from so-called chemical or advanced
recycling projects are also not considered. In
addition to concerns around hazardous waste
and pollution from such facilities, the technology
has not proven to be a viable solution to plastic
waste despite having interested researchers
since the 1970s.* These projects also often act as
waste-to-fuel projects and would contribute
significant additional greenhouse gas emissions
in their operation and in the combustion of the
fuels produced.®



.

Emissions from Fertilizer Use

Fertilizer projects make up a significant propor-
tion of the buildout. However, the manufacturing
process of turning fossil fuels into fertilizers only

makes up part of their emissions over their lifgg

cycle. The climate impacts of fertilizers ar@u
widely explored in CIEL’s 2022 report ils
Fertilizers, and False Solutions.® 0

When nitrogen fertilizer is ao@ to agricul-

tural soils, it results in green f@ gas emissions
through several pathways@st, the application
of nitrogen fertilize ds to emissions of
nitrous oxide (N,0 owerful greenhouse gas
with 273 times t Tming potential of carbon
dioxide. N,O is created through two indirect
pathways, as subsequent nitrogen products,
particularly ammonia, are volatilized in soil
and water. Finally, carbon dioxide used in the
production of urea, the most common fertilizer,
is re-released back into the atmosphere.®’

There are multiple ways to estimate the emissions
profile of fertilizer as applied in agriculture.
Emissions depend on the amount, the crops being
grown, the nature of the soil, and the climatic
conditions. For the purposes of this study, we

Q

used em}‘;?al emissions estimates drawn from
a comprehensive global study of greenhouse
ga issions from the production and use of
itrogen fertilizer.”

For the purposes of this analysis, we used
greenhouse emission rates from fertilizer use in
the United States. Greenhouse gas emissions from
field application per tonne of applied nitrogen
in the United States are lower than the global
average, and this is, therefore, likely a conser-
vative estimate as some US-made fertilizer will
likely be exported.

Our analysis only considers emissions from
known fertilizer products, not from ammonia. At
present, 88% of current US ammonia production
is used for fertilizer production, so it is likely that
a fair amount of the proposed ammonia produc-
tion would be destined for fertilizers. However,
the scale of the proposed expansion in ammonia
capacity is roughly four times the existing US
capacity and is premised in large part on the
(speculative) use of ammonia as a fuel. As such,
we have chosen not to estimate the use emissions
from ammonia and only calculated emissions for
the production of urea, urea ammonium nitrate,
and ammonium sulfate.

Center for International Environmental Law
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Petrochemicals’ Interference with
Carbon Cycles and Sinks

Petrochemical products may affect or already be affecting the climate in significant yet
poorly understood ways. Overuse of nitrogen fertilizer can harm soil health and impede
the ability of soil to absorb carbon.* In addition, plastics may affect global carbon cycles
in ways that are increasingly facing scrutiny and scientific analysis. Though these impacts
are not currently quantifiable, their potential impact must be considered in an analysis of
petrochemicals’ full climate impacts.

Plastics are potentially disturbing a key marine carbon sink mechanism. P plankton
and zooplankton, tiny organisms that form the base of marine food w% lIso play a
major role in the global carbon cycle. The oceans are responsible for @bsorbing nearly
two-thirds of the carbon dioxide released since the beginnin ofﬁsindustrial era
and remain a major carbon sink today. Most of that carbon s@ét the surface of the
ocean, but some makes its way down to the depths via the ‘ogearic carbon pump.’ This
process involves phytoplankton drawing carbon in as tg@%w, and as they are eaten
by zooplankton and then larger animals, the carbon(l? constitutes their structures
is excreted or otherwise falls into the ocean depthg, méaking room for more carbon at

it
the surface. (1/
A

Evidence increasingly suggests that micm@tics are interfering with this key oceanic
process. Microplastics have been found@ terfere with respiration and reproduction
in key planktons. Moreover, the bu y of many microplastics appears to be slowing
the descent of carbonaceous materialjrapping the carbon in the surface ocean for longer
periods of time. Altogether, m@astics may directly reduce the ability of the largest
global carbon sinks to fulfill that function, forcing more carbon dioxide to remain in
the atmosphere and contribyfing to greater global warming.” We discussed the potential
climate implications se studies further in our 2019 report, Plastic and Climate.”

Of additional ¢ @rn is the discovery that plastics release small amounts of greenhouse
gasses, nam %&hane and ethylene, as they degrade in the environment. Such off-gas-
sing is pr. ional to surface area, suggesting it will become an increasing source of
greenh gas emissions as plastics accumulate in the environment."

The overuse of nitrogen fertilizers also poses a danger to the climate. Nitrogen fertilizers,
together with the pesticides they are often used alongside can degrade soil quality and
reduce the ability of agricultural soils to hold onto carbon.” Global soils are another store
for great stocks of carbon and represent both a significant source of carbon emissions
due to current agricultural practices, as well as a significant potential sink. Nitrogen
pollution also leads to eutrophication, a process that results in algal blooms, dead zones,
and fish kills. The planetary boundary for biogeochemical flows, the cycling of nitrogen
and phosphorus, is among the boundaries scientists say have been crossed, stemming
directly from the extensive use of synthetic fertilizer.”




Carbon Capture and Storage processes could be applied to the manufacturing
of hydrogen, which is then synthesized into

Carbon capture technology has repeatedly failed to ammonia or methanol.”® Therefore, we used
live up to its claimed capabilities. A recent review hydrogen projects with carbon capture as our
by the Institute of Energy Economic and Financial reference point for the assumed carbon capture
Analysis (IEEFA) of sixteen projects revealed that, figure. We applied this rate to the full gate-to-
despite industry claims that a 95% capture rate is gate emissions as we do not have a breakdown of
achievable, no existing project has consistently emissions between hydrogen production and the
achieved a capture rate of more than 80%, and synthesis steps.

most have achieved far lower capture rates.”

According to a review conducted by IEEFA in
Seventeen of the projects for which we obtained September 2023, there are o& two commer-
production data claimed they would apply cial-scale hydrogen prod acilities in the
carbon capture and storage (CCS) processes to world that currently operate'with CCS, capturing
either existing or new petrochemical production, more than1 MMT per of CO,. Project Quest
sixteen of them aimed at producing ammonia in Alberta, opera e@y Shell, claims to have
and nitrogen fertilizers, and one at producing captured 68% of@oz, though it only appears

methanol.”” Many of the projects included to have achievied that level of performance if the
ambitious claims for potential carbon capture emissions-dsgociated with the capture process
rates, either in percentage terms or in metric tons itself a ored. Air Products’ Port Arthur
of carbon dioxide ‘captured’ per year. hydrggen facility captured an average of less

d}%% of the CO, generated by the hydrogen
Companies’ claimed capture rates are not likely uction process. Given that the facility did not
to take into account the emissions from the pture any of the CO, released from the produc-
energy-intensive capture system itself, nor th tion of power to run the hydrogen production

upstream emissions that fuel the process, Q@y units and carbon capture system, the effective
also don’t reflect the emissions and po 'Sttlal onsite CO, capture rate was well below 40%

leakage during transportation and pted according to IEEFA’s analysis.”

storage of the carbon dioxide, if any is indeed

stored at all, or its likely potentl n enhanced In a February 2024 article, a hydrogen analyst at

oil recovery. Globally, 73% @ nual captured the energy consultancy firm Wood Mackenzie

carbon is used for enhance recovery.”’ succinctly explained, “capturing more than 60%
of the carbon dioxide from hydrogen production

Growth in the num Vplanned ammonia and is costly and has yet to be proven at scale.”®

methanol plant ipped for carbon capture

is likely refle of the extremely generous

subsidies for carbon capture and storage and @reamjackson - stock.adobe.com
hydrogen production through carbon capture
and storage, referred to by their Internal Revenue
Code sections 45Q and 45V, respectively.

In our base case, we applied a carbon capture rate
based on data available on historical hydrogen
projects. Only a small handful of projects are
operating with carbon capture despite the
technology being in operation for decades. For
ammonia and methanol projects, carbon capture
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It should be noted that any claims of the efficacy
of carbon capture should be treated with great
caution given the technology’s decades of overpro-
motion and under-delivery. Capture rates have
been applied to gate-to-gate emissions, meaning
they are applied to all direct energy use and
direct emissions from the energy and chemical
processes that occur onsite at a facility.

It should be noted that any
claims of the efficacy of
carbon capture should be
treated with great caution
given the technology’s
decades of overpromotion
and under-delivery.

In the case of ammonia production, it is also likely
that any carbon capture system would only cover
the hydrogen production phase, not the energy-in-
tensive Haber-Bosch process used to synthesize

ammonia. This means that only a portion of

emissions resulting from ammonia productio

would, in fact, be covered by any possible c IQqn
capture process. As we do not have ségrate
emissions estimates for the hydrogen uction
and synthesis steps or emissions fro the capture
process, we have applied the c%@e rate to the
entirety of gate-to-gate emi s. This makes
the capture rate applied fo monia production
more generous than it v likely be in reality.

One exception is @?apture rates have not been
applied to the @ sions from urea production,
which involves combining ammonia with carbon
dioxide.” In this process, carbon dioxide is later
emitted from urea as it is used (see “End-of-Life
Emissions” section above).

As a sensitivity analysis we also applied the
claimed CCS capture rates to gate-to-gate
emissions for each facility with a proposed CCS
system. On the other hand, we included a scenario
where CCS processes are not applied, representing
the many cases where CCS plans have proven
either technically or economically infeasible.

Several planned projects make claims of extraor-
dinarily high capture rates; for example, Adams
Fork Energy, LLC, CNX Resources Corp claimed
in a press release that they can produce ammonia
with a “CO, capture of more than 99%” based
on their use of Autothermal Reforming (ATR)
technology.®”” According to the IEA Hydrogen
project database, no ATR projects are currently
operational, and only three have reached the
construction stage, including one in the United
States, the OCI Beaumont Clean Ammonia
Complex. It is, therefore, di It to assess the
actual likely capture rate o facilities. ATR
systems may be able to acl&a capture rate of
90% or more. However ks comes at the cost of
much higher powe u%ge with an energy-inten-
sive air separatio, it, meaning any benefit may
be substantia %set by the carbon emissions
from the p@@g&" used to fuel the operation.®

fr owering the capture system, significantly

Thdeﬂeg‘isfskns from the CCS process, for example,

Q’s&duce the apparent efficiency of carbon capture

ystems. However, figures taking into account
these energy costs are rarely available. These
emissions can be far higher when the process is
powered by gas, which also yields more methane
emissions. A 2021 academic study found that
with an assumed capture rate of 85%, a methane
leak rate of 3.5%, and using a twenty-year GWP,
blue hydrogen would likely only result in a
9-12% reduction in GHG emissions compared to
‘gray’ hydrogen made without carbon capture.*
Critically, the study also found that, if used for
energy, blue hydrogen would result in greater
greenhouse gas emissions than if gas were
burned directly.

Several projects have production capacity
estimates available but do not have claimed
carbon capture rates available. In these cases, we
have applied our base case carbon capture rates
for the claimed CCS rate analysis.



Our analysis aims to highlight the varying
outcomes of a CCS-enabled petrochemical
buildout, the level of emissions that can and
cannot be captured, as well as the scenario where
planned CCS systems fail to operate as planned, as
they so often have.

Uncertainties

Estimates of emissions from the petrochemical
industry inevitably include uncertainties. Most
industry datasets do not include estimates of
uncertainty. The C-THRU project has innova-
tively explored the issue and has been able to
quantify the uncertainties in its estimates of
global petrochemical emissions. In its estimate
that the global petrochemical industry in 2020
produced 1.9 Gtin CO.e emissions, it found an
uncertainty range of + 0.6 Gt, a 34% uncertainty.
Most petrochemicals analyzed had a 15-40%
uncertainty range.*

These uncertainties stem from a range of factors,
including lack of available data and industrial

secrecy, as well as other factors explored belov@

In addition to this acknowledged and qua&'@d
uncertainty built into the emissions factors

provided by C-THRU, which we showNin our
findings, there are other factors that create
uncertainty in our specific an of potential

petrochemical productio e quantified
uncertainty methodology(is’set out in Cullen et
al.*but, in summary, i es:

«  Processunce % results from the fact that
arange of p sses and, therefore, emissions
factors often exist for each product in the
petrochemical industry. The details of which
process is being used at any given facility are
often limited, with industrial secrecy playing
a significant factor.

«  Allocation uncertainty stems from the
difficulty in assigning the emissions to
different co/byproducts from the same
process. Some coproducts are not described
in public literature.

«  Feedstock uncertainty can stem from assump-
tions made about the kind of feedstock used,
the exact quantity required, and upstream
emissions.

« Direct energy uncertainty can come from
variation in the exact quantity of gas or oil
combusted in a process. There may also be
variation in the stoichiometric ratio — the mix
of how much air and flammable gas is present
in combustion — which may also impact the
emissions from the process.

« Variance in the amount of gnergy used may
also introduce uncertain@&ndirect energy
emissions.

There are further n@rtainties where we have
gone beyond the % RU modeling. For example,
disclosed prodmgtion capacity estimates may not
give an acgyrate picture of what production will
look liké)1w'the future or account for the fact
that &krgﬁnies may double count in calculating
théikr capacity estimates. For example, a project

Q’ﬁgomoter may claim that they have the capacity to

produce 1,000 metric tons of ammonia and 1,000
metric tons of nitrogen fertilizer. In such a case,
we have assumed that they could produce both as
final products when, in fact, they could produce
one or the other with the ammonia being needed
as feedstock for the fertilizer.

As explained in the methodology section above,
the C-THRU emissions factors build in assump-
tions around methane leakage rates. The conser-
vative figure adopted from the GREET database
results in a significantly lower estimate of GHG
emissions compared to the result that would
be expected with a higher and more accurate
methane leakage rate.
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Hydrogen leakage could also be significant to
our analysis, given the projected quantity of
ammonia and methanol production, which
relies on hydrogen production. Hydrogen is not
a direct greenhouse gas but has an indirect effect
eleven times worse than carbon dioxide over a
one-hundred-year span.*” Hydrogen impacts the
chemistry of the troposphere and the stratosphere,
stretching the lifetime of methane, increasing
the concentration of water vapor, and decreasing
ozone — all of which affect the climate.*®

We do not include estimates for emissions from
the transportation of petrochemical products,
though much of the planned buildout may be to
create products for export and, therefore, would
likely entail significant transportation emissions.

Our addition of end-of-life and use emissions for
final products also introduce uncertainties. We
rely on recent incineration and recycling rates,
but these could change in the future.

© Kalyakan - stock.adobe.com

Given the uncertainties around the new demand
for ammonia as a fuel and the lack of definitive
data around ammonia engine emissions, we have
not included emissions from burning ammonia
as fuel in our analysis — though it is clear that
burning ammonia can produce high nitrous
oxide (N,0) emissions.* Nitrous oxide (N,0) is a
very powerful greenhouse gas with a greenhouse
warming potential 273 times stronger than
carbon dioxide over one hundred years. N,O
emitted today remains in the atmosphere for 121
years on average.”’ Even a sma{l amount of N,O
emissions could offset the redUstion in emissions
of using ammonia compa@o diesel engines.
Unburnt ammonia, e d due to incomplete
combustion in an et@ne, could also produce
emissions and po%, toxic threat to humans and
the environmexnt.”
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Findings

Our analysis finds that the proposed petrochem-
ical buildout in the US would cause 153.8 MMT
COse +19.9 in additional annual emissions. If

built to plan, thiswould add more greenhouse gas

emissions per year than those of all US commer-
Gialaircraft combined.” These new petrochemical
facilities would add the equivalent of 2.4% of US
annual greenhouse gas emissions, even while the
country pushes to reduce emissions.”

Put another way, each year, these US petrochem-
ical projects would result in more greenhouse gas
emissions than thirty-nine coal power plants.’ In
less than two years of operation, the greenhouse
gas emissions from these collective petrochemical
projects would outweigh the emissions of the
oil extracted through the controversial Willow
project over its thirty-year lifespan.” The typical

N

forty coal power plants’ annual emissions, and is more t

200

MMT CO,e

lifespan of petrochemical plants is thirty years,
meaning that this buildout would lock us into
massive annual emissions for decades to come.”

Planned US petrochemical facilities would add
38% to current estimated cradle-to-gate emissions
from US petrochemical production, according to
C-THRU estimates.” Even when the emissions
of new production of intermediary chemicals
are ignored, production of final petrochem-
ical products alone would create 108.3MMT

COqe +12.3. &

Our projected emission 1mates are likely
conservative, as prod n capacity estimates
were only availab e §or around two-thirds of
potential proje n addition, the emissions
factorsusedre US government data estimates
of methane!léakage of only 0.9%, though recent
estimat t the US methane leakage rate at
aroul&t\hree times that level.”

<V

Annual GHG Emissions from the US Petrogﬁréical Buildout
Are Equivalent to Adding Nearly Forty CoalPlants

Annual GHG emissions from the planned US petrochemicahbuitdout would be equivalent to adding nearly
US commercial aircraft annual emissions.

Planned US Petrochemical Buildout

39 Coal Plants

AllUS Commercial Aircraft (2022)

Source: CIEL analysis, Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2022 US Environmental Protection Agency (EPA), emissions from jet fuel consumed by domestic operations of

commercial aircraft.
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Our estimate of potential GHG emissions from the
buildout is two-and-a-half times higher than the
estimates provided by project promoters during
permitting processes, which totaled 55.7MMT
CO.e per year. This reflects both our sample’s
wider coverage of potential projects and broader
coverage of the life cycle of emissions.

Several megaprojects make up an outsized propor-
tion of potential emissions. The single largest
proposed project is Adams Fork Energy’s ammonia
project in West Virginia, with 12.7 MMT COze
in potential emissions. Followed by Formosa’s
Sunshine Project in Louisiana, with 12.1 MMT
COaze, and the Port of Corpus Christi’'sammonia
project in Texas, with 9.7 MMT COse. The largest
ten planned facilities make up more than half of
potential emissions from the proposed buildout,
while the largest twenty facilities make up nearly
three-quarters of the potential emissions.

Eleven projects for which we were unable to source
production capacity estimates had disclosed GHG
emissions estimates in air permitting documents
collected in the Oil and Gas Watch database. These
emissions totaled 7.6 MMT COse per year. The
majority of the potential emissions came from
one project, the ETF/ Nederland Ethylene Cracker
in Jefferson County, Texas, which disclosed an
emissions estimate of 5, 1IMMT CO.e per year.

These eleven projects have not been included in
our totals to avoid mixing our d%ta. However, we
note that they amount to co erable additional
potential emissions, as &d the thirty-six
projects for which ere unable to find

production estimat@s.’b"

S
3
&
P

s
The Majority of Petrochemical Emi sions

Will Come from A Handful of Me@projects

The tenlargest projects make up more than h%o/f(?otential
GHG emissions from the US petrochemical&{l out.

O

TransGas Adams Fork Ammonia Plant
Q 12.7MMT CO,e

Q/ Formosa Sunshine Project

12.1MMT CO,e

Port of Corpus Christi Blue and Green Ammonia Facility
9.7MMTCO,e

Clean Hydrogen Works - Ascension Clean Energy Facility
7.6 MMT CO.e

Shintech Plaquemine Plant
7.2MMT CO,e

Golden Triangle Polymers Plant
6.5MMT CO,e

Corpus Christi Polymer & Desalination Plant
6.3MMT CO,e

OCIBeaumont Clean Ammonia Complex
5.5MMTCO,e

Motiva Polyethylene Manufacturing Complex
5.2MMTCO,e

Grand Forks Fertilizer Plant
5.2MMTCO.e

Other Petrochemical Facility Emissions
75.7MMT CO,e

Center for International Environmental Law

Source: CIEL analysis
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Ammonia and Plastic Projects Will Cause the Most Pollution

Emissions from plants that manufacture ammonia and plastic will make up the majority of emissions.

153.8 Total Projected GHG Emissions in Million Metric Tons of CO,e Per Year

54.1
Ammonia :

&(l/ 6.8

37
Monoethylene Glycol :

48 :
Propylene |

6.9 :
Vinyl Chloride Monome}f\

14.3 :
Ethylene !

9.0
Methanol

By
A

Ethylene Glycol :

Projected GHG Emissio@ect in Million Metric Tons of CO,e per Year

A

Source: CIEL analysis

Q
A striking proportion of e @% from planned
petrochemical projec rz:ml come from the
manufacturing of améﬁa. Atleast 54.5 MMT
in new ammonia p Qp tion capacity is planned,
which would y quadruple current US
ammonia prodlﬁ‘[on. Actual planned production
is likely to be even higher as eight of the planned

thirty-three ammonia projects did not have
production capacity estimates available.

The US currently produces around 14 MMT of
ammonia annually.” Currently, in the US, 88% of
ammonia production is used to make fertilizers,
with the remainder used for industrial purposes
— including the production of plastics, synthetic
fibers, and explosives. Ammonia production is

highly energy intensive and polluting. Global
ammonia production accounts for around 2% of
total final energy consumption and 1.3% of CO5e
emissions from the energy system.'*

. In project descriptions,
the majority of proposed ammonia projects
— which constitute a major proportion of the
petrochemical buildout — mention the use of
ammonia as either a way to export hydrogen-
based fuels for use as a shipping fuel or for its use
in power stations.
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Feedstock

The Majority of Ammonia Projects Rely on Fossil Fuels

Though often touted as ‘climate solutions,” most ammonia projects rely on fossil gas rather than green

hydrogen as feedstock.

Unknown Mix of |
Fossil Gas & Green H2 _
10

GreenHydrogen

1.2

Fossil Gas [
38.8

<&

>

Ammonia Productionin Million Metric Ton@

® Adams Fork Ammonia Plant: Initial Construction
@ Blue Bayou Ammonia: Initial Construction
®® O © @ OtherProjects

® PCC Ammonia Facility: Initial Construction

Ascension Clean Energy ﬂ%‘t Initial Construction
® Enbridge Ingleside Bl onia: Initial Construction

\
® AmmPower Gf;&l-‘lydrogenIAmmonia Facility: Initial Construction

Source: CIEL analysis

Green ammonia, made from hydrogen ebgw
lyzed using renewable electricity, is bei idely
projected as a potential fuel to replacé dirtier
shipping fuels. However, up to of planned
US ammonia production is bag fossil fuels.
If constructed, the plant 1d lock in vast
emissions and fossil fue and for decades to
come, undercutting an im these projects have
of being climate-fri

When combinef@l¢the high GHG emissions from
fossil ammonia production and the potential
GHG emissions from burning ammonia make
fossil-fuel-based ammonia fuel far from ‘green.’

Plastics also account for a substantial proportion
of planned new production, with 19% — or 29.6
MMT COze — of the proposed new buildout
emissions coming from plastics.

In addition to plastics themselves, chemicals that
often serve as feedstock for plastic production
make up 39.9MMT COse per year in potential
emissions, another 26% of the buildout. The
proposed plastic feedstock production includes
ethylene, ethylene dichloride, ethylene glycol,
ethylene vinyl alcohol copolymers, monoethylene
glycol, propylene, PTA (purified terephthalic
acid), and vinyl chloride monomer.

Ethylene alone, a core chemical used to make a
wide range of plastics, constitutes a significant
portion of the planned buildout. Eleven ethylene
projects are planned with a production capacity of
12.6 MMT, resulting in 14.4MMT COze in annual
emissions. These figures do not include produc-
tion from two projects, the Nederland Ethylene
Cracker and the CP Chem Port Arthur Plant —
Unit 1544 Expansion. However, the Nederland
Ethylene Cracker has disclosed massive potential
emissions of 5.1 MMT CO,e through the permit-
ting process, suggesting that an even larger
ethylene production buildout is in the cards.

Center for International Environmental Law
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Interestingly, 30% of potential petrochemical
buildout emissions come from projects that are
currently on hold. Projects totaling emissions
of 46.1 MMT COse per year have been paused,
including several of the largest planned projects
such as Formosa’s ‘Sunshine’ plastics project in
St. James Parish in Louisiana, Corpus Christi
Polymers’ ‘Jumbo project’ to expand plastics
production in Texas, IGP Gulf Coast’s Methanol
Complex in Louisiana, and PTTGC America’s
Petrochemical Complex in Ohio. Potential
emissions from projects on hold alone are equiva-
lent to more than ten coal power plants’ worth
of emissions.
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Many of the projects on hold are plastic production
facilities. Notably, nearly 60% of planned plastic
production projects by emissions are on hold,
showing that a combination oflocal opposition
and market forces is beginning to constrain
the expansion of plastic production.” Projects
that could emit a further 13.1 MMT CO-e per year
manufacturing plastic precursor chemicals are
also on hold.
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Million Metric Tons CO,e

Recent industry analysis suggests that the
construction of new global petrochemical facili-
ties has led to an excess of capacity, especially
in plastic manufacturing, and has reduced the
utilization of existing plants. In 2023 approx-
imately ten MMT per annum of new ethylene
cracker capacity seems to have caused the
utilization of ethylene plants to drop to around
80% while other chemical production utilization
dropped to ten-year lows.'”

Legislation in every region of the world has
seen countries move to ban, restrict, and phase
out many kinds of single-use plastic products,
potentially causing further financial risks to

investors in new plastic production. Between
2012 and 2022, 731 plastic pollution policies were
introduced worldwide.'” Carbon Tracker has
estimated that moves toward a circular economy
with new targets, taxes, rules, and regulations
could lead to reduced demand for plastics and
risks up to US$400 billion in stranded assets in the
petrochemicals sector.'™*

The delay in so many massive petrochemical
production projects suggests that investors
already perceive significant risks around
petrochemical projects, ecially around
plastic, and that the tide @ turn against this
massive quantity of nem@bduction.

Q’b

Plastic Production Projects are Being Held(ldpx'

The type of projects on hold, in order of emissions output
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Plastic Ethylene Glycol N-Fertilizer Methanol Ammonia Ethylene PTA

(purified terephthalic acid)

Source: CIEL analysis
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With or Without Carbon Capture,

179.6

Without CCS

200
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Million Metric Tons CO,e
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Fossil Fueled Emissions Remain High

Whether CCSisin place or not, emissions for the buildout remain high across all CCS scenarios.

153.8

Base Scenario

142.7 A

Claimed CC! rio

Source: CIEL analysis

%
Our base scenario, which es some carbon
capture effects, found t ildout emissions to
amount to153.8 MM per year. Our claimed
CCS scenario, w % takes into account the
highly optimi@imed carbon capture rates
from project promoters, lowers total emissions
to only 142.7 MMT CO.e per year (a less than
10% reduction overall). This reality underscores
that even in the unrealistic scenario, where CCS
captures nearly all the emissions the industry
purports, emissions from the petrochemical
buildout remain high.

A third scenario, where planned CCS fails to
work and no emissions are captured, results
in potential annual emissions of 179.6 MMT
COze. Given the history of CCS systems proving
economically or technically infeasible, this

scenario more closely demonstrates the real risk
of allowing projects to move forward based on
their CCS-related claims.

When projects are narrowed down to only those
that propose to include CCS systems, it is clear
that CCS is exclusively being deployed in facilities
making ammonia and methanol, though they may
also make other related products. These facilities
combined stand to contribute 58.1 MMT COse in
annual emissions in our base case scenario, rising
to 83.9 MMT COae if the CCS fails to operate.
Because a sizable proportion of emissions that
come from ammonia and methanol projects stem
from upstream fossil fuel feedstock production or
downstream fertilizer field application, the actual
quantity of emissions that CCS could capture is
quite limited.




Discussion

The planned petrochemicals buildout in the
United States is a profound threat to the climate.
Petrochemical production and use already
produce and enable significant greenhouse
gas emissions. Plastics and fertilizers alone
contribute around 7.3% of global greenhouse
gas emissions. The scale of potential petrochem-
ical-related emissions growth is vast, and the
true climate impact of the petrochemicals
sector is likely far worse than is reflected in our
modeling. A significant part of the buildout is
being subsidized under the guise of climate action
despite contributing so significantly to increased
emissions. The mismatch between climate-
friendly rhetoric and the reality of the polluting
petrochemicals buildout is a clear demonstration
of the dangerous climate distractions that carbon
capture and storage, fossil hydrogen, and fossil
ammonia present.

The scale of climate impacts
is likely far greaterthan modeled.

Gaps in transparency, data, and know

hampered full accounting of the en§ ns
impact of the petrochemical buildout e gaps
inevitably lead any modeling to downplay the
climate impact of petrochemic uction, use,
and disposal. In reality, the t reenhouse gas
emissions from current a anned petrochem-

ical production may be Qmmrse than the already
alarming estimates est

© Tiago Fernandez - stock.adobe.com
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Plastics and fertilizers
alone contribute
around 7.3% of global
greenhouse gas emissions

One of the primary gaps in our analysis is strictly
informational. Of the 118 projects in our data set,
only 74 had publicly available estimated produc-
tion figures, and for production at 3 facilities,
reliable emissions factors were not available.
Given the role of megaprojects in driving
emissions, any one of the 4 )%ects for which
we could not generate emi s estimates could
ultimately make sign&ﬁ}st contributions to the
overall climate im%: the planned buildout.

Asnoted in ou %fhodology section, the impact
of methan ssionsis almost certainly underes-
timated; easured methane emissions are
siirg?@ ly higher than those used in the GREET
m , and their impacts are diluted by using a
e-hundred-year global warming potential.

The use of petrochemicals may also be disrupting
the ability of soils and oceans to sequester and
store carbon dioxide on significant time scales.
These impacts are hard to measure but may be
significant, especially if and as the production and
use of these chemicals increase.

Finally, there are two sources of greenhouse
gasses that are difficult to project but critically
important to consider — hydrogen and nitrous
oxide. Hydrogen, the primary feedstock for
ammonia, is an indirect greenhouse gas, meaning
it does not directly trap heat in the atmosphere,
but it does increase the longevity of other
greenhouse gasses, particularly methane.'”

Hydrogen is the smallest molecule in the
universe. It easily passes through many materials
and has embrittling effects on many metals. It,
therefore, presents a significant risk of leaking.'®®
The expansion of the hydrogen production system
undergirding an expansion in ammonia produc-
tion presents serious risks of direct emissions of
hydrogen into the atmosphere.

Center for International Environmental Law
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There isalso a

oxide where ammonia is used as fuel. When
fuels are burned, some fraction is only partially
combusted, while another fraction escapes
combustion altogether. With respect to ammonia,
this presents the risk of high nitrous oxide
emissions from partial combustion, as well as
‘ammonia slip’ where unburned toxic ammonia
is released from tailpipes.'”” The potential
greenhouse gas impact of ammonia as fuel is
significant. Given nitrous oxide’s great heat-trap-
ping power — 273 times that of carbon dioxide
over a one-hundred-year time frame — even fairly
low rates of partial combustion and leakage can
have great climate consequences, undermining or
even undoing any purported climate benefit from
ammonia use in the first place.

Alarge part of the buildoutis
falselyjustified by ‘climate action.’

The massive expansion of petrochemicals and its

Ammonia has several advantages as a means of
transporting hydrogen compared to liquifying
and shipping hydrogen. However, reconverting
ammonia into hydrogen is energy-intensive
and costly.'” Recent analysis has suggested that
cracking ammonia back into hydrogen adds
around 50% to the resulting cost of hydrogen,
raising questions over whethegammonia would
then just be burned asa fuel@ ed for fertilizer
production instead.™

The existing use of ari@honia for fertilizer is also
contributing to sj é’lcant greenhouse emissions
and other ha > with around two-thirds of
greenhou@yg emissions from nitrogen fertil-
izers o ing in their use phase, while also
leadi& to degradation of soil quality.

associated greenhouse gas impact is driven by 'ﬁitrogen pollution also leads to eutrophication
the anticipation of new markets for petrochem- Qg— a process that results in algal blooms, dead

icals, in part supported by climate subsidiess
The combination of fossil-based ammoni

methanol production with carbon captuxedand
storage is a key pillar of fossil fuel ind efforts
to develop a new energy economywhere fossil

fuels remain central, launder o fuels that
can be marketed as ‘clean.’ Taé ? itsintroduced
under the Inflation Reduct@ ct could translate

into $100-$150 per to, @*of fossil-based blue
ammonia.'” These %s, however, represent a
serious climate tl@

The great proposed expansion of ammonia
production is likely premised in large part on its
assumed potential for use as a shipping fuel and as
away to transport hydrogen. Shipping is consid-
ered a sector with limited options for eliminating
fossil fuels, and ammonia is a leading alternative
in industry plans for their replacement. When
combusted, ammonia produces no carbon
dioxide and, as such, is conceptually well-suited
for this role. There are, however, practical

zones, and fish kills — pushing society far beyond
the planetary boundary for nitrogen pollution.
The high emissions from fossil ammonia
production, together with the practical limita-
tions of ammonia and its potential greenhouse
gas emissions when used as a fuel, should
raise concerns over the development of a large
ammonia economy.

As demonstrated in our analysis, ammonia carries
a large, embedded climate impact when made
with fossil fuels. Even before it is burned as fuel,
the process of producing ammonia has already
had a large impact. Even in our most generous
scenario, where capture rates are unrealistically
high and cover an unrealistically broad swath of
emissions sources from production, the overall
emissions from ammonia production with carbon

capture remain high. Fossil-based ammonia is
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Much of the petrochemical buildoutis being
boosted by federal subsidies.

The growing use of carbon capture and storage

© saturnism, Flickr- CCBY-SA 2.0

The t:/k federal subsidies could send vast
a ts of US taxpayer funds, even to projects

'ﬁ\at only ever achieve modest carbon capture
Qrates — further subsidizing the expansion of fossil

(CCS) systems to justify new fossil fuel projects% fuel emissions."

especially using hydrogen, is support W
gQ of

extensive government subsidies. Sectio
the Internal Revenue Code, which h ut tax

credits for captured carbon, was.dramatically
increased through the Inflatio ction Act of
2022. The tax credit is worth $85 per tonne

of CO, stored and $60 per tomme even if the CO, is

used for enhanced oil r (’.Qvery, where CO,isused
to increase produc@rom an oil field." 45Q

could add up to $§Q n subsidies per every kg of
hydrogen in pr@ swith carbon capture.

45V is a separate tax credit subsidy available
for hydrogen production based on estimated
lifecycle greenhouse gas emissions per kilogram
of hydrogen (kg CO,e/kg H2). 45V may be more
advantageous in projects with higher capture rates
recorded, though estimates of the emissions from
hydrogen production for the subsidy are premised
onvery low methane leak estimates, meaning that
estimated emissions may be misleading.

One of the projects for which carbon capture
and storage is proposed is methanol production.
Methanol has received less hype than ammonia as
a clean fuel, in part because it still releases carbon
dioxide when burned. However, proponents
are actively promoting methanol as a potential
‘e-fuel’ made from hydrogen and captured carbon
dioxide, and many see a role for methanol as a
future fuel alongside ammonia."™

Finally, there is the rapid expansion of plastic
production. While plastics facilities themselves
do not appear to be taking advantage of
subsidies for CCS or hydrogen production,
plastics companies are increasingly positioning
themselves as part of the energy transition. Many
of the companies behind these proposed plastics
facilities justify their product on thinly veiled
climate or environmental grounds, often through
industry trade groups.™

Center for International Environmental Law
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Conclusions and Recommendations

Petrochemicals present a vast and rapidly growing threat to the global climate. In the
United States, a substantial expansion in production capacity is planned following what
has already been a decade of growth. If the petrochemical buildout proceeds as planned,
itwilladd 153.8 MMT COqe +19.9 in additional annual emissions, equivalent to more than
39 coal plant’s annual emissions, and lock in fossil fuel production for decades to come,
all in this crucial decade for decisive climate action.

Alarge part of the planned buildout of petrochemical facilities is supported gn climate
grounds despite the enormous emissions impact of the planned projects. Fo Q%nmonia
is justified with carbon capture and storage. In reality, CCS fails to clea&mmonia
production and does not cut its fundamental tether to fossil gas, its associated
greenhouse gas emissions. Unfortunately, these projects are 1i@ble for generous
subsidies from the federal government despite their signiﬁc;@ontributions to US
greenhouse gas emissions. b‘

Even though the known climate impact of petrochemic&@ severe, the true extent of the
damage will be worse than we currently unders‘;lllyr‘l beyond what we can currently
quantify. Plastic pollution appears to be interferjifg with fundamental aspects of the
global carbon cycle, potentially disrupting lowing the oceanic carbon pump. The
use of ammonia as fuel may become a ma'% urce of nitrous oxide, an extraordinarily
powerful greenhouse gas that could un t any climate benefit from using this fuel.
N\

Permitting authorities should r /'&t the expansion of the petrochemical industry.
It is irresponsible on clim@ounds, detrimental to the ecosystems already

threat to the human ri
industrial pollutiono

of communities already unjustly overburdened with

inundated with agroc@ica s and plastic pollution, and presents yet another




In addition to the imperative need to stop the petrochemical buildout, and in light
of the massive greenhouse gas profile of this planned buildout, we recommend:

1.

The President and climate policy leaders should:

o Publicly and officially acknowledge the role of petrochemicals in d;'qing and
exacerbating the climate crisis. ?

o Publicly acknowledge that the full life-cycle scope of the futureﬁa tics treaty
covers petrochemical production and its associated toxic ingts, in line with
the July 2024 Interagency Policy Committee action plan o ic pollution.

o Highlight the need for the US to support legally bin 'ﬁmeasures in global
plastics treaty negotiations to stop the expansion of &t ochemical production
facilities, including through mandatory global taggets for production reduction.

Vv
a

X

v
No national or state governn@vagency, policymaking body, or corporation
should consider hydrogen, a nia, or methanol produced from fossil fuels with

carbon capture asa ‘clean’ imate-friendly’ fuel or product. Incentives to finance
or trade in such produ@should be eliminated.

&

O
& 3.
PN

, insurers, private equity financiers, and public finance institutions
(including the US international finance institutions) should prohibit financing
for petrochemical production expansion, and petrochemical production should be

understood to be in direct conflict with commitments to meet climate targets.

Center for International Environmental Law
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4 [ ]
Congress should:

o End polluter welfare by removing federal subsidies for carbon capture and fossil
hydrogen production, including eliminating the 45Q tax credit for carbon seques-
tration and, at minimum, ensuring the 45V tax credit for hydrogen production
cannot be used to make fossil-gas-derived hydrogen and ammonia.

o Amend the Infrastructure Investment and Jobs Act (IIJA) to en hat the
funding it authorizes is not steered to fossil-based hydrogen under& pretenses

of ‘low-carbon’ production. 6\
o2

5. S

ra)
\d

The Environmental Protection Agency, s &‘ [;‘ermitting agencies, and state
environmental protection bodies shouﬁ&guse issuance of any new permits unless
and until protective measures for local?/ unities are in place, including a require-
ment for fenceline monitoring, veri n, reporting, disclosure, and transparency
of all emissions at existing and sed facilities, including greenhouse gasses and
air pollution. It should be de trated that proposed petrochemical facilities will
notimpact human health&ulaﬂy in fenceline communities, and will not harm
the environment or fu%li ate change before any new permit is issued.

o)

< 0.

<
\%

Pertwifting authorities, health agencies, and other institutions, when assessing
the environmental impact of proposed petrochemical facilities, should consider the
full health impact of such facilities, including, specifically, the expected health harms
from climate change, as well as each project’s contribution to the cumulative impacts
from toxic emissions of other new and existing neighboring polluting facilities.




i [ ]
The Department of Energy should:
o Update its GREET model to include a full accounting of real-world methane
emissions from fossil fuel production.
o Move to exclude fossil-based hydrogen projects from any justice-aligned designa-
tion, such as Justice40. &

Q
3. &

Public funding should be made available to tb ientific community to
undertake research to better understand the emer or poorly understood health
and climate risks of petrochemicals, including ua{ot limited to the nitrous oxide
impact of using ammonia as a fuel; the indiregt’greenhouse gas effect of hydrogen
projects and their potential leakage rate /ﬁhe 1impact of plastics on oceanic carbon
cycling and the effect that could have émospheric carbon stocks; and the health
impacts of the more than 10,000 pet micals for which hazards are unknown.

@ SurvivalMedia Agency, Flickr-CC BY-NC-SA2.0
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