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KEY FINDINGS

Liquefied natural gas (LNG) export terminals are . . .
poy aue il gas (LNG) export Health benefits from avoided air pollution
permitted to emit levels of air pollution that cause

serious health harms for people living in the region where if LNG projects no'f currently authorized
the terminals are built by DOE are not built (2023 - 2050)

>> Air pollution from currently operating LNG export
terminals is estimated to cause 60 premature deaths
and $957 million in total health costs per year. If all the
planned LNG terminals and expansion projects are built,

those numbers would increase to 149 premature deaths erre
and $2.33 billion in health costs per year. ‘ $9'88 - 15.1 billion

707 - 1,110

avoided deaths

avoided health costs

By 2050, the same permitted air pollutants from

currently operating LNG export terminals alone would @ 3.070
yield cumulative impacts of 2,020 premature deaths and av,oided —_—
$28.7 billion in total health costs, with these figures rising of childhood asthma
to 4,470 and $62.2 billion respectively in a scenario where

all planned terminals are built.
P 51%,%ooh
. L avoided asthma
>> Parishes and counties in and around Southwest symptom occurrences

Louisiana, where a cluster of LNG terminals are

located, are slated to suffer the worst air pollution impacts

per capita. However, several parishes and counties farther 210,000

away — including Orleans Parish, Harris County, and Dallas avoided school loss days
County, which is over 250 miles from the nearest terminal

— are slated to suffer high premature deaths due to large
populations exposed to air pollution from terminals.

3,100

avoided work loss days

>> There is a strong overlap between areas that are
already environmentally overburdened and the
35 counties and parishes that would experience the worst air pollution impacts from the full LNG buildout. Of the total
population within these counties and parishes, 70% live within EPA nonattainment zones. Moreover, the majority of
these counties and parishes rank above the Climate Vulnerability Index’s 82nd national percentile.

>> At the national level, Black and Hispanic Americans would respectively experience air pollution from LNG
terminals at 151-170% and 110-129% the rate of white Americans. This partly reflects that Texas and Louisiana
have high average exposure rates to LNG terminal air pollution and disproportionately large Black and Hispanic
American populations.

>> If the Department of Energy (DOE) ceases to approve LNG export applications, it would save an estimated 707 to
1,110 lives and avoid $9.88 to $15.1 billion in health costs through 2050, by comparison to a scenario where all
projects are built. A policy to phase out all LNG exports, consistent with limiting warming to 1.5C, would save even more
lives and health costs.

>> This study does not consider the likely public health harms associated with air pollution from infrastructure
upstream or downstream of LNG terminals, hazardous air pollutants such as benzene, the impacts from
explosions or other emergencies, or the climate impacts of LNG's life cycle emissions.
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KEY RECOMMENDATIONS

>> DOE's review of the studies and analysis it uses to assess LNG exports, as well as its review of individual LNG
export project applications, should make clear that any projects that exacerbate climate change or worsen local
health outcomes are simply not in the public interest and must be rejected.

>> DOE, Federal Energy Regulatory Commission (FERC), and other agencies should reject any approvals or permits
for LNG export terminals, as well as related pipelines and compressor stations.

>> DOE and FERC should assess the cumulative impacts of air pollution from existing and the slate of planned LNG
terminals when evaluating the impacts of any specific project on the surrounding communities.

Recommendations are continued on page 26

Tug boats move the LNG tanker Grace Dahlia past the LNG Tanker Stena Crystal Sky as ideparts from the Cheniere Liquified Natural
Gas Facility in Sabine Pass, Texas.
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INTRODUCTION

Exports of U.S. liquefied natural gas (LNG) have
flooded global markets in recent years and have
the potential to surge even higher in the next de-
cade. This LNG boom is made possible by a rapid
buildout of liquefaction and export terminals most-
ly concentrated along the Gulf Coast in Texas and
Louisiana, as well as the rapid increase in domestic
methane gas production due to fracking.! The boom
has reshaped global energy politics, jeopardized
our climate goals,? increased health risks for local

communities,® and raised energy costs for families.*

5 Recognizing this complex mix of factors, the Biden
Administration paused Department of Energy (DOE)
approvals for new export facilities and is undertak-
ing a review of the studies and analysis that it uses
to determine if a project is in the public interest.®
Although a federal court later reversed this official

“pause”, DOE is under no obligation to approve any
pending export authorizations while it reviews the
studies underlying this determination.

While much attention and analysis has focused on
the climate and geopolitical aspects of the LNG
expansion,” less attention has been paid to the
local health and environmental justice impacts. This
briefing describes the health impacts of air pollution
from existing and planned LNG export terminals.
Our analysis makes use of the U.S. EPA’'s CO-Ben-
efits Risk Assessment Health Impacts Screening
and Mapping Tool (COBRA), which estimates health
impacts due to exposure to fine particulate matter
(PM,,) and ozone (O,) air pollution.® We make these
findings available to inform the DOE process.

The LNG Tanker Stena Crystal Sky at the Cheniere Liquified Natural Gas Facility in Sabine Pass, Texas.
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LNG EXPORT TERMINAL BUILDOUT

There are numerous operating, under construction,
and planned LNG export terminals in the United
States, many of which have also announced ex-
pansion projects. In this briefing, we analyze the
LNG buildout at the project level, meaning that an
individual export terminal may have multiple proj-
ects of varying capacity that become operational at
different times.

There are currently 7 operating LNG export terminals
in the United States representing 9 projects with a
total liquefaction capacity of 14.35 billion cubic feet
per day (Bcf/d).° Another 6 projects are currently
under construction, which would bring an additional
13.95 Bcf/d of capacity online. In addition, there are
8 planned projects (total capacity 10.06 Bcf/d) that
have already received both Federal Energy Regulato-
ry Commission (FERC) approval and DOE’s non-free

trade agreement export authorization,'® " but have
not yet started construction. The Biden admin-
istration’s “pause” on DOE export authorizations
impacted a further 10 projects (total capacity 14.29
Bcf/d) that do not have DOE non-free trade agree-
ment export authorization yet. Furthermore, there
are several other planned projects that have not yet
filed for their authorizations, which would then be
assessed in light of DOE’s updated public interest
analysis. U.S. gas exported via pipeline is also fueling
new LNG projects in Mexico.

For the classification of these projects and termi-
nals we use data from the Sierra Club’s U.S. LNG
Export Tracker.” The tracker lists 52 U.S. projects, 10
of which have been canceled. Because COBRA only
models onshore emissions in the lower 48 states,
we exclude 3 projects in Alaska and 3 offshore

Figure 1: Map of current LNG export projects analyzed in this study
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projects. Our methodology relies on information
gathered from Clean Air Act permits, so we exclude
three projects that have not yet applied for air per-

mits and a fourth whose air permits have expired.

This leaves 32 projects with official estimates of

potential air pollution emissions that are analyzed in
this report. Figure 1 and Table 1 summarize the sta-
tus of the LNG projects considered in this briefing,
and Table 2 summarizes air permit information.

Table 1: Current LNG export projects analyzed in this study.

Project

Primary Owner

Cap.
Bcf/d)

Status FERC Permit | DOE Permit | County / Parish

Corpus Christi LNG

Calcasieu Pass LNG Venture Global LNG 1.76 |Operating approved approved [*] Cameron, LA
Cameron LNG Phase | Sempra 2.06 |Operating approved approved Cameron, LA
Cameron LNG Phase || Sempra 0.93 |Planned approved approved Cameron, LA
Commonwealth LNG Kimmeridge Texas Gas LLC 1.21 |Planned approved [**]  |pending review |Cameron, LA
Corpus Christi LNG Stage | |Cheniere Energy Inc. 1.60 |Operating approved approved San Patricio, TX
Corpus Christi LNG Stage Il |Cheniere Energy Inc. 0.80 |Operating approved approved San Patricio, TX
Corpus Christi LNG Stage Ill |Cheniere Energy Inc. 1.58 approved approved San Patricio, TX

Global Infrastructure Partners

Midscale 89 Cheniere Energy Inc. 0.45 |Planned pending review |pending review |San Patricio, TX
Cove Point LNG Berkshire Hathaway Inc. 0.79 |Operating approved approved Calvert, MD
CP2 Phase | Venture Global LNG 1.98 |Planned approved pending review |Cameron, LA
CP2 Phase Il Venture Global LNG 1.98 |Planned approved pending review |Cameron, LA
Delta LNG Phase | Venture Global LNG 1.38 [Planned pre-filing no DOE Plaguemines, LA
application

; no DOE )
Delta LNG Phase |l Venture Global LNG 1.38 |[Planned pre-filing application Plaguemines, LA
Driftwood LNG Tellurian Inc.[***] 3.81 -approved approved Calcasieu, LA
Eagle LNG Partners The Energy & Minerals Group | 0.13 [Planned approved approved Duval, FL
Elba Island LNG Blackstone Inc. 0.41 |Operating approved approved [*] Chatham, GA
Freeport LNG Freeport LNG Investments LP | 2.38 [Operating approved approved Brazoria, TX
Freeport LNG Expansion Freeport LNG Investments LP | 0.74 |Planned approved approved Brazoria, TX
Golden Pass LNG Qatar Energy 2.57 approved approved Jefferson, TX
Gulf LNG Liguefaction Kinder Morgan Inc. 1.50 |Planned approved approved Jackson, MS
Lake Charles LNG Energy Transfer LP 2.27 |Planned approved pending review | Calcasieu, LA
Magnolia LNG Glenfarne Group LLC 1.22 |Planned approved pending review | Calcasieu, LA
Plaquemines LNG Phase |  |Venture Global LNG 1.89 approved approved [*] Plaguemines, LA
Plaguemines LNG Phase Il |Venture Global LNG 1.89 approved approved [4] Plaguemines, LA
Port Arthur LNG KKR & Co. 1.86 approved approved Jefferson, TX
Port Arthur LNG Expansion |Sempra 1.86 approved pending review | Jefferson, TX

Rio Grande LNG Phase | Lp 2.24 approved approved Cameron, TX
Rio Grande LNG Phase || NextDecade Corporation 1.49 |Planned approved approved Cameron, TX
Sabine Pass LNG Phase |  |Cheniere Energy Partners LP | 3.03 |Operating approved approved Cameron, LA
Sabine Pass LNG Phase Il |Cheniere Energy Partners LP | 1.52 |Operating approved approved Cameron, LA
Sabine Pass Stage V Cheniere Energy Partners LP | 2.34 |Planned pending review |pending review |Cameron, LA
Texas LNG Brownsville Glenfarne Group LLC 0.62 |Planned approved approved Cameron, TX

[*] Indicates that a proposed capacity increase is pending review by DOE.
[*] In July 2024, the US Court of Appeals for the DC District returned FERC's approval of Commonwealth LNG back to FERC for reconsideration, while
stopping short of vacating the approval.
[***] Tellurian Inc. to be acquired by Woodside Energy Group Ltd in Q4 2024, dependent on “customary closing conditions,” such as receipt of regulatory
approvals. [https://ir.tellurianinc.com/press-releases/detail/291/tellurian-to-be-acquired-by-woodside-for-approximately-900]
All capacities shown are from FERC and include any proposed small uprates. Current as of July 23, 2024.
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AIR POLLUTION, PUBLIC HEALTH, &
ENVIRONMENTAL JUSTICE

Each stage of the oil and gas life cycle generates
air and water pollution that can harm the health

of communities nearby,’® even before considering
the impact on the global climate that comes from
burning those fuels. In the case of LNG,'* deadly air
pollution is associated with gas wells,’™ pipelines
and compressor stations,'® liquefaction and export
terminals, LNG tankers,'” and the end-use of the gas
in importing nations. For this study we only con-
sider health harms from the liquefaction and ex-
port terminals.

The Clean Air Act governs the regulation of air
emissions from LNG facilities. Most LNG terminals
are classified as “major sources” of air pollution
because they typically emit more than 100 tons per
year of harmful criteria air pollutants and more than
10 tons per year of deadly hazardous air pollutants.
The facilities must obtain a New Source Review
pre-construction permit and a Title V operating
permit. Often these permits are granted by state
environmental agencies with delegated authority
from EPA to implement the Clean Air Act. A majority
of the projects in this study are permitted either by
the Texas Council on Environmental Quality (TCEQ)
or Louisiana Department of Environmental Quali-

ty (LDEQ).'8"®

Permit requirements can vary based on whether the
facility is located in a region that already suffers
from poor air quality. The U.S. EPA sets National Am-
bient Air Quality Standards (NAAQS) for six criteria
air pollutants and designates regions that violate
these standards as nonattainment zones. If a facility
is located in a nonattainment zone,?° it is subject

to more stringent air emissions regulations. If the
facility is not in a nonattainment zone, then its per-
mits must target a “Prevention of Significant Deteri-
oration” (PSD) in local air quality. Of the 32 projects
considered in this report, only 3 are located in exist-
ing ozone nonattainment zones — Freeport LNG and
its expansion (located in Brazoria County, TX) and
Cove Point LNG (located in Calvert County, MD).

There are published studies of the air pollution and
health impacts of LNG facilities for some geogra-
phies and contexts,?» 22 23 but the health impacts of
the rapid growth of LNG in the U.S. Gulf Coast have
not yet been fully explored in the literature. The
Environmental Integrity Project (EIP) has tracked air
pollution emissions from LNG terminals and associ-
ated pipelines and compressor stations.?* The Sierra
Club has also published an analysis of the health
risks due to air pollution from these terminals.?®
Recent reports have highlighted pollution issues at
terminals in Louisiana®® and terminals planned for
the Rio Grande Valley.?”

Localized pollution from oil and gas life cycles dis-
proportionately harm Black, Brown, Indigenous and
poor communities — a long-standing and perva-
sive problem that has been described as fossil fuel
racism.?® Some existing and planned LNG projects
cause disproportionately distributed health im-
pacts and are sited in communities that are already
overburdened by existing industrial pollution, raising
the question of whether the rapid LNG buildout will
follow the same fossil fuel racism pattern.?®

In May 2024, the Bullard Center for Environmental
and Climate Justice published a landmark report
looking at the cumulative impacts of the LNG build-
out in Texas and Louisiana.®® Their work helps to ad-
dress important research gaps in terms of assessing
impacts of LNG infrastructure, as previous analyses
presented only a limited review of the environmen-
tal justice implications of these facilities. The re-
port looks at six LNG export terminals and presents
data on pollution impacts, health and safety risks,
and exacerbated climate risks stemming from their
operations as well as pre-existing pollution burdens
and health disparities tied to their siting. The report
highlights that the selected LNG export facilities
degrade the air quality and public health of adjacent
communities through the release of various criteria
pollutants (including NO_and particulate matter) as
well as various hazardous air pollutants (e.g. ben-
zene, toluene, formaldehyde) which are known to
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cause respiratory illness, cancer, and birth defects
through prolonged exposure. Moreover, this study
catalogs repeated instances in which LNG export
terminal operators violated their permitted levels of
emissions and faced few repercussions from state
regulatory agencies, including at the currently oper-
ating Freeport LNG and Corpus Christi LNG facilities.
While the Bullard Center’s study serves as a founda-
tional resource in assessing especially near-source
environmental justice implications stemming from
the health and safety risks posed by select operat-
ing LNG facilities, the analysis we undertake using

the COBRA tool assesses health impacts under a
different scope of inquiry. Our analysis focuses on
the impacts of criteria pollutants (including ozone),
at a larger geographic scale (county and state lev-
els), and includes a wider range of LNG export proj-
ects (operating, planned, and under construction).
Given these differences in scope and scale, the
approach we’ve taken in developing this study yields
findings that are a strong complement to those pre-
sented in the Bullard Center report.

Construction is visible at the Plaquemines LNG, south of New Orleans. Venture Global is developing a LNG export facility in Plaguemines

Parish, Louisiana, approximately 20 miles south of New Orleans.
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METHODOLOGY

MODELING APPROACH

We use the EPA's COBRA model (v5.1) to estimate
health impacts of air pollution from existing, un-
der construction, and planned LNG export proj-
ects in the U.S.

COBRA is a screening tool that “provides estimates
of the impact of air pollutant emission changes on
ambient fine particulate matter (PM,,) and ozone
(0,) air pollution concentrations, translates this into
health effect impacts, and then monetizes these
impacts.”®' COBRA takes as inputs emissions of
PM, ., nitrogen oxides (NO,), sulfur dioxide (SO,) and
volatile organic compounds (VOCs), which can be
specified either as absolute increases (or decreases)
measured in tons, or else as a percentage increase
(or decrease) relative to the existing emissions base-
line. We model all emissions as absolute increases.
Emissions are specified at the county level for the
contiguous 48 states. COBRA also specifies the sec-
tor (or “tier”) where the emissions originate, which
determines the stack height of the facility used in
the model. COBRA does not natively model LNG
terminals, and we therefore directly specify that
emissions are released from the “low” stack height
category (less than 250 meters in height).

Based on these inputs, COBRA models PM, and
ozone formation and estimates increases (or de-
creases) in concentrations for all impacted receptor
counties.®? Based on these concentrations, COBRA
then outputs a wide range of health metrics at the
county level, and monetizes the results. COBRA
assumes that most health effects and their eco-
nomic values occur in the year of analysis, with the
exception of changes in adult premature deaths and
non-fatal heart attacks that are assumed to occur
over a 20-year timespan. We use a 2% discount rate
to account for these effects, in-line with the U.S.
Office of Management and Budget’s guidance,*® and
express economic effects in 2023 dollars.

COBRA assumes that air pollution exposure levels
within a county are well-represented by the county
average exposure levels. The extent to which this

may over- or under-estimate the health effects in a
county where an LNG project is sited may depend
on the exact location of the project relative to the
population within the county, but the vast majori-
ty of estimated health effects per LNG project are
not within-county. This is because primary PM, , as
well as PM,, and ozone precursors, are transported
downwind and disperse broadly from the emissions
source, causing health impacts well beyond their
point of origin.

COBRA potentially underestimates some air pol-
lution exposure. For example, COBRA does not
consider impacts from hazardous air pollutants,
notably formaldehyde and benzene. COBRA may
also underestimate ozone formation due to meth-
ane (CH,) emissions, which are likely highly relevant
for LNG facilities.>* 3% EPA’s regulatory definition of
VOCs excludes methane,®® although studies have
identified significant ozone-related health benefits
from reducing methane emissions.®” 38 Overall, the
results of our analysis are a conservative estimate
of the total health burden from the assessed LNG
projects’ direct air pollution. This study does not
attempt to quantify the health burden associated
with upstream or downstream impacts such as gas
production, transport, and combustion, although
these factors are highly relevant for LNG project
developers and regulators to consider.

PERMITTED AIR POLLUTANT
VOLUMES FROM LNG PROJECTS

We compiled a database of air pollution emissions
from each terminal’s Clean Air Act permits, report-
ed in (short) tons per year, and use these as inputs
for COBRA. Where available, we use facility-wide
emissions summaries from the last-issued final air
permit. If there is no final permit issued, we use
draft permits, and if no draft permit exists, we use
emissions estimates from the permit application.
Some projects with final permits have new permit
modifications pending; we make note of these proj-
ects, but do not use these data.*®
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Flaring at Sabine Pass LNG in Southwest Louisiana.

Permitted emissions are not a perfect representa- technology used by each project. Nonetheless, the
tion of emissions from these facilities. Actual pol- permit data set allows us to estimate the scale of
lutant emissions may vary over time and between legally allowed health impacts and to meaningfully
normal operation and emergency conditions. Per- compare existing facilities with the larger number
mitted emissions levels can both under- and over- of under construction and planned projects. Table 2
estimate actual emissions, and may also vary by includes emissions values for the four pollutants for
nonattainment status, between states, and with the each project.
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Table 2: Permitted levels of air pollution emissions for each selected LNG project

PM,. | NO so, voc

Project (ty) (ty) (ty) (t7y) Data Source Permit Status Cite | Note
Calcasieu Pass LNG 236.00 708.07 96.25 87.17 |Final Air Permit Issued 7/1/2021 [a] [p1]
Cameron LNG Phase | 211.17| 1,532.35 20.05 | 180.02 |Final Air Permit Issued 9/19/2023 p2] [c]
Cameron LNG Phase Il 9535 691.86 9.05 81.28 | Final Air Permit Issued 9/19/2023 [p3] [c]
Commonwealth LNG 22393 37563 63.25 | 151.91 |Final Air Permit Issued 3/28/2023 [a] [p4]
Corpus Christi LNG Stage | 56.87| 2,360.93 3293 | 235.41 |Final Air Permit Issued 10/19/2020 [a] pP5] | [d
Corpus Christi LNG Stage Il 28.43| 1,180.47 16.46 | 117.70 |Final Air Permit Issued 10/19/2020 [a] p6] | [d
Corpus Christi LNG Stage Il 19.56| 151.42 12.04 92.80 | Final Air Permit Issued 3/28/2023 [a] p7]
Corpus Christl LNG 397| 6958| 340 | 77.76 |Pending Air Permit |Pending 8] | [e]
Cove Point LNG 124201 279.30 | none listed| 50.90 |Final Air Permit Issued 9/15/2022 [p9] [f]
CP2 LNG Phase | 19491| 46028 | 127.64 96.85 |Permit Application |Pending [p10]
CP2 LNG Phase Il 17397 44782 | 126.65 78.29 | Permit Application | Pending [p11]
Delta LNG Phase | 179.06| 44296 87.30 | 112.79 |Permit Application |Pending p12]
Delta LNG Phase Il 176.66| 420.89 87.02 | 102.45 |Permit Application |Pending [p13]
Driftwood LNG 356.20| 1,700.92 73.60 554.45 | Final Air Permit Issued 11/20/2023 [p14]
Eagle LNG Partners 7.08| 103.28 37.80 50.65 | Final Air Permit Issued 5/8/2019 [p15] | [d]
Elba Island LNG 9.53 39.23 34.24 33.51 |Permit Application |lssued 6/23/2015 [p16] | [h]
Freeport LNG 6140 3955| 1922 | 2632 |Final Air Permit 'f/%e/%{ go[g ]201 8and | 1171 | 1
Freeport LNG Expansion 1909 1230 598 | 818 |Final Air Permit 532“56/%1/ g/é“g and | 1g |
Golden Pass LNG 118.91 670.89 9.42 | 256.51 |Final Air Permit Issued 11/17/2014 [a] [p19]
Gulf LNG Liguefaction 69.88| 288.80| 164.93 | 100.96 |Permit Application |Pending [P20] | [}
Lake Charles LNG 149.89 502.55 39.35 114.12 | Final Air Permit Issued 8/31/2023 [p21]
Magnolia LNG 29.19| 737.82 18.85 72.91 |Final Air Permit Issued 3/21/2016 [a] [p22]
Plaguemines LNG Phase | 187.24| 466.60 72.57 74.91 | Final Air Permit Issued 4/16/2024 [a] [p23]
Plaguemines LNG Phase || 186.00| 445.37 72.33 69.70 |Final Air Permit Issued 4/16/2024 [a] [p24]
Port Arthur LNG 214.21 947.51 31.51 103.03 | Final Air Permit Issued 9/17/2022 [b] [p25] (k]
Port Arthur LNG Expansion 214.21 947.51 31.51 103.03 | Final Air Permit Issued 9/17/2022 [b] p26] | [K
Rio Grande LNG Phase | 154.45| 667.38 11.71 289.09 | Final Air Permit Issued 11/2/2020 P271 | 1
Rio Grande LNG Phase Il 102.97 44492 7.80 192.72 | Final Air Permit Issued 11/2/2020 [p28] 1
Sabine Pass LNG Phase | 125.08| 4,333.10 25.49 | 229.19 |Final Air Permit Issued 9/17/2020 [a] [P29] | [m]
Sabine Pass LNG Phase |l 62.54| 2,166.55 12.75 | 114.59 |Final Air Permit Issued 9/17/2020 [a] [p30] | [m]
Sabine Pass LNG Stage V 170.30| 642.28 10.54 | 145.56 |Permit Application |Pending [p31]
Texas LNG Brownsville 6.35 104.90 76.80 13.20 | Final Air Permit Issued 5/7/2020 [p32]

[a] Project also has a subsequent permit modification or amendment that is pending, but not yet finalized.

[b] Permit status is pending legal proceedings.

[c] Total emissions split between Phase | and Il proportional to capacity.

[d] Total emissions split between Stage | and Il proportional to capacity.

[e] Total emissions split between Trains 1-7 and Trains 8-9 proportional to capacity.

[fl No limit specified for SO2.

[g] FDEP Technical Evaluation & Preliminary Determination document from Oil and Gas Watch database used.

[h] Final permit did not include total emissions; data found in corresponding permit application document from Qil and Gas Watch database.
[l Combined emissions from terminal and pretreatment plant. Total emissions split between original and expansion proportional to capacity.
[ Emissions data found in corresponding permit application document from Oil and Gas Watch database.

[k] Total emissions split between original and expansion proportional to capacity.

[l Total emissions split between Phase | and Il proportional to capacity.

[m] Total emissions split between Phase | and Il proportional to capacity.

Full citations for the referenced air permits are found in the Appendix. Current as of June 10, 2024.
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RESULTS

First, we use COBRA to model the single-year health
impacts of each LNG terminal and project as if it were
operating in 2023 (Table 3). This approach allows us
to understand the health impacts corresponding to
each project by modeling the projects separately.

Next, we use information about LNG projects’
estimated start dates and DOE permit statuses to
construct three buildout scenarios covering the
2023-2050 timeframe and use COBRA to model
each scenario (Table 4). This approach provides
useful information about the health benefits of
policy interventions such as a denial of new project
approvals, and allows us to estimate the cumulative
health impacts of many LNG projects over time.

COBRA outputs more than 20 non-overlapping
health impacts and their economic equivalents at
the county level. In this briefing, we focus on eight
key metrics, including some aggregated measures of
health impact, as follows:

¢ Total Premature Deaths, high and low esti-
mates. Total premature deaths are the sum of
PM, -related adult and infant premature deaths,
adult premature deaths from long-term ozone
exposure, and premature deaths across all age
groups from short-term ozone exposure. The
high and low estimates reflect uncertainty in
the relationship between PM,, exposure and
adult premature deaths based on the results of
two different cohort studies.*® 4! EPA’s standard
practice is to report both values separately.

¢ Total Health Costs, high and low estimates. CO-
BRA estimates the economic impact of the vari-
ous health endpoints. The largest economic im-
pact of a health outcome is the $14 million value
assigned to one “statistical” premature death.*?
The high and low estimates of total health costs
differ based on whether they use the corre-
sponding high or low estimate of total deaths.

¢ Asthma Onset and Symptoms. The asthma onset
metric reflects new childhood asthma cases due
to PM,, and ozone exposure. The asthma symp-
toms metric includes PM, -related episodes of
asthma symptoms that require albuterol use,

and ozone-related chest tightness, cough, short-
ness of breath, and wheezing.

¢ Lost Work and School Days. These metrics
reflect the number of lost work days due to
PM, -related illnesses and the number of school
absences due to ozone-related illnesses.*?

Unless otherwise noted, we present health impacts
summed over the contiguous 48 states and default to
presenting the high estimates of total premature deaths
and health costs, as well as showing the low esti-
mates in parentheses.** Health incidence results, in-
cluding premature deaths, are not necessarily shown
as whole numbers because COBRA estimates health
impacts by summing many small risk reductions
across an entire population.*® Full COBRA results and
maps are available through our Tableau dashboard.*¢

SINGLE-YEAR HEALTH IMPACTS

Table 3 shows single-year health metrics for each
LNG project as if the project were operating in
2023. Although the under construction and planned
projects are not yet operating, we compare them
with operating projects using 2023 as the common
analysis year to avoid confounding factors such as
population growth in future years.

Currently operating terminals are responsible for an
estimated 60.3 (44.2) premature deaths and $957
($723) million in total health costs per year. If the
full LNG buildout occurred in 2023, those numbers
would increase to 149 (99.5) premature deaths and
$2.33 ($1.61) billion in health costs per year.

Figure 2 shows total premature deaths by LNG ter-
minal and project status based on the high esti-
mate. Permitted emissions from Sabine Pass LNG
are by far the deadliest out of any terminal. The op-
erational units’ permitted emissions result in an es-
timated 24 (19.5) premature deaths per year, and the
planned expansion would add another 4.4 (2.8). The
next deadliest terminals, if fully built, would be Port
Arthur LNG (14.6 [9.2] deaths), Corpus Christi LNG
(12.6 [10.4] deaths), Cameron LNG (11.5 [81] deaths),
Driftwood LNG (11.2 [7.4] deaths), and Plaquemines
LNG (9.2 [51] deaths).
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Table 3: Single-year health impacts by LNG project

Total Premature Total Health Costs
Deaths (S miIIion) Lost Days

Project High Symptoms | Work School

mmmmmm

Total Operating

60.3

44.2

$957

$723

42,900

1,870

22,100

Total Under Construction

17,900

Sabine Pass LNG Phase | 16.0 13.0 $257 $214 82.0 12,600 319 7,030
Sabine Pass LNG Phase || 8.0 6.5 $129 $107 41.0 6,310 160 3,520
Cameron LNG Phase | 7.9 56 $124 $90.6 32.0 5,010 245 2,500
Cove Point LNG 7.8 4.3 $118 $67.6 18.1 3,020 419 963
Corpus Christi LNG Stage | 7.7 6.4 $128 $109 52.0 7,880 162 4,490
Calcasieu Pass LNG 5.8 3.8 $89.0 $56.1 17.5 2,820 240 1,150
Corpus Christi LNG Stage Il 39 3.2 $64.0 $54.6 26.0 3,940 81.2 2,240
Freeport LNG 2.7 1.2 $40.6 $19.3 6.3 1,090 219 128
Flba Island LNG 0.5 0.3 $8.2 $5.0 1.4 218 23.1 82.9

Total Planned 57.1 35.0 $880 $557 178 28,500 2,380 11,900
Port Arthur LNG Expansion 7.3 4.6 $113 §73.7 24.8 3,950 311 1,680
CP2 LNG Phase | 4.6 2.6 $69.6 S$41.7 12.4 2,020 202 753
Plaguemines LNG Phase Il 4.5 2.5 $69.1 $39.6 10.8 1,780 207 620
Delta LNG Phase | 4.5 2.5 $68.4 $39.3 10.8 1,770 204 622
Commonwealth LNG 4.4 2.5 $67.3 $38.9 11.1 1,830 207 621
Sabine Pass LNG Stage V 44 2.8 $68.2 $45.3 14.9 2,360 167 1,050
Delta LNG Phase || 4.4 2.4 $66.7 $38.1 10.4 1,710 201 590
CP2 LNG Phase Il 4.2 2.5 $64.7 $39.3 11.8 1,920 185 732
Lake Charles LNG 4.0 2.5 $61.8 $39.7 12.6 2,020 160 855
Cameron LNG Phase Il 3.6 2.5 $56.1 $40.9 14.4 2,260 111 1,130
Gulf LNG Liguefaction 3.2 2.0 $49.7 $31.0 8.6 1,390 124 572
Magnolia LNG 3.0 2.4 $48.3 $39.2 14.7 2,280 66.5 1,250
Rio Grande LNG Phase I 2.2 1.4 $34.5 $23.6 10.6 1,680 100 756
Eagle LNG Partners 1.1 0.8 $16.9 $12.0 3.7 577 342 280
Freeport LNG Expansion 0.8 0.4 $12.6 $6.0 2.0 340 68.0 40
Texas LNG Brownsville 0.5 0.3 $8.0 §5.5 2.4 377 22.0 175
Corpus Christi LNG Midscale 8-9 0.3 0.2 $4.4 $3.6 1.7 254 7.2 140
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Figure 2: Single-year premature deaths by LNG terminal (high estimate)
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TIMELINE HEALTH IMPACTS

LNG projects are financed under the assumption
that they will operate for decades. Most DOE export
approvals—while revocable at any time—cover a
term ending in 2050, as a result of a Trump-era de-
cision intended to bolster the LNG market.*® Conse-
quently, single-year health impacts will accumulate
over the lifetime of each project.

We use three LNG buildout scenarios to investigate
the cumulative impact of the LNG industry over the
2023-2050 timeframe under different assumptions.

e The Full Buildout scenario assumes that all 32
of the projects in our report come online. This
reflects a policy of returning to unrestricted LNG
export approvals.

e The No New Permits scenario assumes that
all projects with DOE export authorization are
brought online but no new export applications
are approved for pending projects.

e The Operating Projects Only scenario assumes
that current operating projects continue operat-
ing but no new projects, including under con-
struction projects, come online.

For the Full Buildout and No New Permits scenarios,
we assume that operations begin January 1 of the
calendar year following the estimated date of first
LNG delivery (Appendix Table A1), as taken from the
Sierra Club U.S. LNG Export Tracker®®. These LNG
company-stated dates are uncertain, and using the
following calendar year reflects the possibility of
project delays, as well as the possibility that a given
project may take some time to move from first de-
livery to full commercial operations.

For each year in the analysis, we calculate total
emissions from all active terminals.>° We employ
future population, health incidence, and valuation
baselines provided by COBRA for the years 2028,
2030, 2035, 2040, 2045 and 2050.%" For a given year,
we conservatively use the most recent previous pop-
ulation, health incidence, and valuation files (i.e. we
use the 2030 baseline for years 2030-2034). All costs
are expressed in 2023 dollars using a 2% discount
rate for years after 2023. We assume that the project
lifespan is 35 years, meaning no projects are decom-
missioned before 2050 (the last year of our analysis).

Table 4 shows the cumulative health impacts from
2023 through 2030, 2040, and 2050 for our eight
health metrics across the three scenarios.
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Table 4: Cumulative health impacts in each scenario

Total Premature High 500 1,220 2,020
Deaths Low 369 911 1,520
Total Health High $7650 | $18000 | $28700
Costs (S million) | $5810 | $13800 | $22,100

Onset 2,250 5250 8,450
Asthma

Sympt. | 354000 | 838000 | 1,350,000

Work 15200 | 35500 | 58000
Lost Days

School | 182,000 | 431,000 697,000

Currently operating terminals are responsible for
2,020 (1,520) premature deaths and $28.7 ($221)
billion in total health costs through 2050. If the full
LNG buildout occurs, those numbers more than
double to 4,470 (3;110) deaths and $62.2 ($44.4) bil-
lion in health costs.

Figure 3 shows the annual and cumulative prema-
ture deaths in each scenario over time. The sce-
narios differ in terms of which projects are built,

Figure 3: Annual and cumulative premature

deaths (high estimate) across three LNG
buildout scenarios
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Full Buildout (2023 -)
2030 2040 2050

782 2,540 4,470
545 1,750 3110
$11,800 | $36,700 | $62,200
$8,500 | $26,100 | $44,400
3,100 9200 | 15700

495,000 | 1,490,000 | 2,560,000

26,500 85900 | 152,000

240,000 708,000 | 1,210,000

with the Full Buildout scenario including all planned
projects, the No New Permits scenario including all
projects with export authorization, and the Oper-
ating Projects Only scenario only including projects
that were operating as of July 2024.

In the No New Permits and Full Buildout scenarios,
the biggest jump in annual premature deaths oc-
curs between 2027 and 2030. This coincides with
the addition of nine projects in the No New Permits
scenario and fourteen projects in the Full Buildout
scenario between 2028 and 2030 (Appendix Table
A1).52 The added projects in this timeframe with the
most single-year premature deaths include Drift-
wood LNG and Port Arthur LNG, which DOE has
approved for LNG exports, and the Port Arthur LNG
expansion, which DOE has not to date approved. By
comparison, the “Operating Projects Only” scenario
only shows increases in annual premature deaths
due to baseline population increases.®?

In the Full Buildout scenario, annual premature
deaths total 163 (111) by 2030 compared to 122 (86)
in the No New Permits scenario and 68.5 (511) in the
Operating Projects Only scenario. By 2050, annual
premature deaths increase to 197 (139) in the Full
Buildout scenario, 145 (105) in the No New Permits
scenario, and 81.7 (621) in the Operating Projects
Only scenario. Increases in annual premature deaths
between 2030 and 2050 in all three scenarios are
mainly the result of population growth (i.e., larger
population exposed to air pollution).
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ANALYSIS & DISCUSSION

COUNTY IMPACTS

County Impacts In 2023

COBRA tracks health impacts due to PM,, and
ozone, both of which are air pollutants that exhibit
local and regional effects relative to the emissions
source.>* 55 56,57 po|lutant concentrations are highest

close to the emissions source. As a result, individuals
in counties close to the emissions source experience
higher health impacts than individuals in counties
further away. The top two rows of Figure 4 illustrate
this trend using side-by-side comparisons of air pol-
lutant concentrations and premature deaths per mil-
lion people from currently operating projects in 2023.

Figure 4: Side-by-side comparisons for 2023, Operating Projects Only: Modeled change in PM2.5
concentration vs. excess deaths per million people caused by LNG terminal PM2.5 (top row), modeled
change in ozone concentration vs. excess deaths per million people caused by LNG terminal ozone

(middle row), county population vs. excess deaths caused by LNG terminal PM2.5 and ozone (bottom row)
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At the same time, the total population-level expo-
sure to air pollution (and, hence, total health ef-
fects) can be higher in high-population areas that
might be farther away from the emissions source.
The bottom row of Figure 4 shows this using a side-
by-side comparison of county population in 2023
and total premature deaths from LNG terminal air
pollution from currently operating projects in 2023.

Table 5 shows the top 10 counties and parishes
with the highest premature deaths, in absolute
terms, due to operating LNG projects in 2023. Harris
County, Texas — home to the city of Houston with a
population of 2.3 million people — tops this list. In
addition to suffering 4.6 (2.8) premature deaths for
each year of LNG terminal emissions, Harris County
can expect 30.9 additional cases of childhood asth-
ma, 4,760 asthma symptom occurrences, and 2,160
school day absences, among other impacts, from
permitted operating LNG terminal emissions. The
terminals that most impact Harris County’s pub-

lic health are Sabine Pass LNG (31%), Freeport LNG
(28%), and Corpus Christi LNG (21%), collectively
accounting for $59.5 million ($39.9 million) in annual
health costs out of the county’s $74.7 million ($48.9

million) health costs attributed to air pollution from
operating LNG terminals. Dallas County also ranks
highly (#3) on the list of total deaths, even though it
is more than 250 miles from the closest LNG termi-
nal. Nearly half of the health burden in Dallas Coun-
ty is attributable to Corpus Christi (48%), followed
by Sabine Pass LNG (32%) and Cameron LNG (10%).
All of the terminals with the highest impact on Har-
ris and Dallas Counties have planned expansions.

Table 6 shows the top 10 counties and parishes with
the most premature deaths per million people due
to operating LNG projects in 2023. These counties
and parishes are very concentrated in and around
Southwest Louisiana, close to operating LNG termi-
nals. Per year of emissions, there are estimated to
be 101 (7.3) premature deaths per million people in
Cameron Parish, which is home to Sabine Pass LNG,
Cameron LNG, and Calcasieu Pass LNG. In Jefferson
Davis Parish, Calcasieu Parish, and Orange County,
Texas, which all share a border with Cameron Parish,
there are estimated to be 17.4 (12.7), 131 (9.2), and 7.9
(5.3) premature deaths per million people per year
of emissions, respectively.

Table 5: Counties and parishes with the highest premature deaths from operating LNG terminals in 2023

Total Premature
Premature Deaths
Deaths Per Million

Costs
($ million)

Total Health

Asthma Lost Days

Highest Impact

County / Parish | High Symptoms| Work | School Terminals
Harris, 46| 28| 09| 05| $747| s489| 309 4760|296 2160 (Sza;lz“fcp;ff‘uf’g;/"r)i'sgrfzef;:)”
calcasieu, 27| 19| 131 92| $424| $305| 94 1480 734 720 (82""325%2"”;?2 S(Iz/gagjr(?zrf’)”
Dallas, 10| 08| 04 03] $176| $140] 89| 1340 377| 730 gggzu(sszcﬁ)r'sgﬁigns(ig'ff
Sexar 10/ 08| 05 04| $173| $134| 77 1180| 370| 641 gggzu(jgﬁ)r'%;gigns(g?')”e
Jamant, 08| 06| 04/ 03] $135 $111] 62 933| 244| 516 gggzu(ssgﬁ)”sg;ﬁgns(g?')”e
Jefferson, 08| 05 32| 20| s126] $83 26 424 304 187 (Sza;f“)ecpjizs(zi/F?agjr(?zrf’)”
afayette, 08| 06| 28 21| $124| 97| 51 769| 239| 421 (S;tig‘ecpjgz S(il/gagjr(?zrf’)”
Fort Bend, 07| 04| 08 05| $113] ¢78] 47 753| 463 357 (Fzrg‘iﬁogﬁge/)F,gsf;rfgg/c)hr'St'
Montgomer. 07 o5 11| o8| $110| $81| 32 49| 260 240 2?32?(Zassof),(ii/é)égr?r(%s%)
Jrange, 07| 05| 79| 53| $103] $71] 16 2%1| 168 117 (SZaStZL”fCPa"’EZ S(Iii/gagjr(?‘;rf’)”
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Table 6: Counties and parishes with the highest premature deaths per million people from operating LNG

terminals in 2023

Premature Deaths Per

Million
County / Parish

Highest Impact Terminals

Jefferson Davis, Louisiana 17.4 12.7 Sabine Pass (58%), Cameron (23%), Calcasieu Pass (18%)
Calcasieu, Louisiana 13.1 9.2 Sabine Pass (57%), Cameron (23%), Calcasieu Pass (19%)
Cameron, Louisiana 10.1 7.3 Sabine Pass (57%), Cameron (23%), Calcasieu Pass (19%)
Acadia, Louisiana 8.7 6.5 Sabine Pass (61%), Cameron (22%), Calcasieu Pass (17%)
Allen, Louisiana 8.2 58 Sabine Pass (59%), Cameron (22%), Calcasieu Pass (18%)
Orange, Texas 7.9 53 Sabine Pass (56%), Cameron (23%), Calcasieu Pass (19%)
Beauregard, Louisiana 6.9 4.6 Sabine Pass (57%), Cameron (23%), Calcasieu Pass (19%)
Evangeline, Louisiana 6.7 51 Sabine Pass (62%), Cameron (21%), Calcasieu Pass (15%)
Vermilion, Louisiana 59 45 Sabine Pass (61%), Cameron (22%), Calcasieu Pass (17%)
Refugio, Texas 55 4.4 Corpus Christi (92%), Sabine Pass (4%), Cameron (2%)

“Full Buildout” County Impacts In 2030

The vast majority of LNG projects in our analysis are
slated to be in operation by 2030. Using the 2030
annual results of the Full Buildout scenario, we
identify counties with at least 1 premature death, in
absolute terms, or 10 premature deaths per mil-
lion people (high estimate) to investigate further. A
combined total of 35 counties, which we refer to as
“Most Impacted Counties and Parishes,” meet these
thresholds: 14 in Louisiana, 20 in Texas, and 1 in Ala-
bama (Figure 5 and Appendix Table A2). Our analysis
does not represent the full range of LNG terminal air
pollutants or sub-county level impacts, so this list
should be understood as a heuristic tool rather than
a definitive list of counties that are most impacted
by the LNG buildout.

Although the Most Impacted Counties and Parishes
list is determined from the results of the Full Build-
out scenario, Figure 5 shows the absolute and per

million premature deaths for these counties across
all three buildout scenarios. If all projects slated for

2030 are in operation, Harris County, Texas would
suffer the most premature deaths, in absolute
terms: 12.7 per year of emissions (up from 5.3 in the
Operating Projects Only scenario). Jefferson Davis
Parish, Louisiana would suffer the most premature
deaths per million: 38.6 per year of emissions (up
from 18.7 in the Operating Projects Only scenario).
The absolute number of premature deaths in Jeffer-
son Davis Parish, and some other nearby counties
and parishes, may appear relatively low due to the
small population of the county, but individual resi-
dents face a very high health burden.

Calcasieu Parish, Louisiana; Jefferson County and
Orange County, Texas; and Jefferson Davis Parish are
among the most impacted counties for both abso-
lute and per million premature deaths. Per year of
emissions, if all planned projects are built, Calcasieu
Parish would experience 7.6 premature deaths (351
per million), Jefferson County 4 (15.3 per million),
and Orange County 2.8 (31.6 per million).
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Figure 5: Annual absolute and per million premature deaths (high estimate) for the Most Impacted

Counties and Parishes across all three buildout scenarios in 2030
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ENVIRONMENTAL We evaluate the overlap between the Most

JUSTICE ANALYSIS

Environmental justice (EJ) is relevant to consider

in the context of LNG export authorizations. Energy
infrastructure is frequently sited nearby and directly
harms communities of color and low income
communities. The Biden Administration’s Executive
Order 13990, Protecting Public Health and the
Environment and Restoring Science to Tackle the
Climate Crisis clearly states that federal agencies
must take steps to advance environmental justice.5®

Impacted Counties and Parishes and populations
that are already overburdened, and the extent

to which different racial and ethnic groups are
projected to experience LNG terminal air pollution.
For this, we use nonattainment, Climate Vulnerability
Index (CVI), and population datasets for current
conditions, reflecting pre-existing overburden and
vulnerabilities to the full buildout. COBRA provides
results at the county level; more geographically
specific data would enable us to conduct additional
EJ analysis.
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Most Impacted Counties and Parishes Nonattainment

Cumulative Impacts As mentioned previously, nonattainment zones

For the Most Impacted Counties and Parishes, we are regions, typically counties and parishes, that
look at county nonattainment status as a represen- violate the EPA’s NAAQS for one or more criteria
tation of current air quality and the Climate Vulner- air pollutants. Thus, these regions already suffer
ability Index ranking as a cumulative assessment for from poor air quality, and local facilities must abide
county health, pollution, socioeconomic vulnerabili- by stricter regulations. Out of the 11 counties and
ty, climate, and environment (Figure 6). parishes that the LNG projects are sited within, 2

Most Impacted Counties and Parishes
From Full Buildout scenario 2030 annual results

Most Premature Deaths, Absolute: subset of Most Impacted Counties and Parishes that experience at least
1 premature death in absolute terms (only)

Most Premature Deaths, Per Million: subset of Most Impacted Counties and Parishes that experience at least
10 premature deaths per million (only)

Most Premature Deaths, Absolute and Per Million: subset of Most Impacted Counties and Parishes that experience
at least 1 premature death in absolute terms, and 10 premature deaths per million

Figure 6: Map of Most Impacted Counties and Parishes and overlap with EPA Nonattainment Zone and

CVI datasets
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are currently in nonattainment (~18%) for ozone.
Our results show that pollution from individual and
cumulative LNG projects can increase PM,, and
ozone levels in counties and parishes many miles
away, leading to premature deaths, respiratory
related illness, and high costs. We look at
nonattainment zone impacts beyond the LNG sited
counties and parishes to take into consideration
the spread of these criteria air pollutants and the
collective effect of these projects.

When considering the 35 Most Impacted Counties
and Parishes we selected, 9 are currently in nonat-
tainment for ozone and 1 for sulfur dioxide (Figure 6,
Appendix Table A3). These 10 counties and parishes
contain approximately 70% of the total estimat-

ed population of the 35 Most Impacted Counties
and Parishes. The ozone nonattainment counties
and parishes correlate with the counties and par-
ishes that experience the highest total premature
deaths. These counties and parishes tend to have
higher populations and may have more sources for
ground-level ozone such as motor vehicle traffic
and fossil fuel power plants. Ground-level ozone
exposure can inflame and damage airways, increase
lung susceptibility to infection, and exacerbate

lung disease such as chronic bronchitis and asth-
ma, and even increase the frequency of asthma
attacks. Sensitive vegetation and ecosystems can
also be harmed.>® Acute exposure to sulfur dioxide
can harm the human respiratory system and affect
the ability to breathe, especially for sensitive and
vulnerable groups. Sulfur dioxide can react to form
sulfur oxides that are precursors for PM_ _, and con-
tribute to harmful acid rain and haze.®°

2.5?

Currently, air emissions regulations applicable to
LNG projects are based on the nonattainment sta-
tus for the area (county) in which an LNG terminal is
sited. This limited scope of evaluation may exclude
air pollution spread and health harms to communi-
ties in nonattainment areas across affected regions,
perpetuating poor air quality and working against
policy and regulatory efforts to curb pollution.

Climate Vulnerability Index

The Climate Vulnerability Index®, developed by the
Environmental Defense Fund and Texas A&M Uni-
versity, is a cumulative impacts assessment that
integrates 184 indicators that span socioeconomic
vulnerability, pollution exposure, health outcomes,
infrastructure conditions, and climate and envi-
ronmental conditions and risk. The goal of the CVI

is to determine communities’ vulnerability to cli-
mate destabilization, which cannot be done without
considering the cumulative impacts that can shape
a community. The CVI analysis framework produces
an overall score that factors in these various metrics
and ranks counties through a national percentile.

We find that the majority of the Most Impacted
Counties and Parishes are above the 82nd percen-
tile, meaning that their cumulative burden exceeds
that of 82% of the United States, and the distribu-
tion of rankings tends towards higher percentiles
(Figure 7, Appendix Table A4). When looking at the

Figure 7: Climate vulnerability ranking of Most
Impacted Counties and Parishes
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most impacted counties by subset, we find that the
majority of counties with the most total deaths and
deaths per million (both) rank the highest for the
CVI, at the 99th percentile. The majority of coun-
ties with the most premature deaths per million
(only) are above the CVI 92nd percentile. These two
county subsets correlate with highest pollution
concentrations from the LNG buildout. The majority
of counties with the most total premature deaths
(only), correlating with highest population counties,
rank above the CVI 75th percentile. These findings
strongly suggest an overlap between extremely
overburdened areas and communities with LNG

air pollution.

The CVI rankings also show that these impacted
areas are highly vulnerable and at risk to the climate
crisis. The fossil fuel industry is a major contributor
to greenhouse gas emissions and environmental
degradation, all of which drive the climate crisis.
Thus, LNG facilities have the compounding effect of
polluting communities with pre-existing health and
pollution burdens, and exacerbating climate de-
stabilization, which disproportionately harms these
communities.

LNG Air Pollution Exposure for Racial and
Ethnic Groups

Population-weighted exposure represents how dif-
ferent groups experience pollution based on where
their populations are concentrated. In physical
terms, it measures the average pollution exposure
for individuals in a group, so if members of that
group are disproportionately close to the emis-
sions source, their population-weighted exposure
would be higher. In this section, we calculate the
population-weighted exposure to LNG terminal air
pollution for census-designated racial groups and
Hispanic vs. non-Hispanic Americans. We conducted
the analysis for the entire population of the contigu-
ous U.S., as well as Texas and Louisiana individually,
using county-level projected population data and
COBRA results for the Full Buildout scenario analysis
year 2030 in combination with demographic per-
centages from the 2018-2022 American Community
Survey (U.S. census). Figure 8 shows the results of
this analysis for each non-white population group
relative to the white group’s population-weight-

ed exposure.®?

Figure 8: PM 2.5 and ozone exposure relative to

the white population?®
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If all projects slated for 2030 reach operation, na-
tionally Black and Hispanic Americans would have
much higher exposure to PM,, and ozone pollution
from LNG terminals than white Americans. For Black
Americans, the relative exposure levels for PM, . and
ozone would respectively be 170% and 151%. For His-
panic Americans, the relative exposure levels would
be 129% and 110%. This partly reflects that Louisiana
and Texas are slated to have high average exposure
rates to LNG terminal air pollution and have a larger
share of the country’s Black and Hispanic popu-
lations than its white population. In other words,
high pollution exposure rates in Louisiana and Texas
would have a larger impact on the national average
exposure rates for the Black and Hispanic popula-
tions than the white population.
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The fossil fuel industry’s domineering presence in
these states is no accident. Both states have long
used tax concessions, low wages, and minimal reg-
ulatory oversight to court the industry, in addition
to possessing oil and gas reserves.®® In conjunction
with the state, fossil fuel corporations have set up
and operated highly polluting projects at the door-
step of poor neighborhoods and neighborhoods of
people of color, for instance, along the Mississippi
River stretch known as “Cancer Alley.” The area’s
Black residents, who suffer from under-representa-

tion in state politics, have been the most affected.®*

The LNG terminal buildout is influenced by this
legacy, as well as reflecting certain factors—Llike the
need for vast acreage and coastal access—more
strongly than in the past. Our analysis shows that
within Texas, the Black population’s relative expo-
sure levels for PM,, and ozone pollution from LNG
terminals would respectively be 121% and 107%. At
the same time, white Texans and Louisianans would
not be shielded from LNG terminals’ air pollution.
In Texas, the white population’s exposure to PM,,
and ozone pollution from LNG terminals would
respectively be 4% and 10% higher than the His-
panic population’s exposure. In Louisiana, the white
population’s exposure to ozone pollution from LNG
terminals would be 12 to 20% higher than all non-
white demographic groups’ exposure.

STOPPING THE LNG BUILDOUT

Many climate and environmental justice groups ap-
plauded the Biden administration’s announcement
that the Department of Energy would implement a
“temporary pause” on approving new LNG permits
in order to update the studies used to inform the
public interest determination for LNG export ap-
plications. Since there are converging lines of evi-
dence to suggest that LNG projects are not in the
public interest, this reassessment opens the door
to a clarification of LNG’s impacts that slows the
LNG industry’s growth.% ¢ Figure 9 summarizes
the health benefits that would accrue through 2050,
solely from reduced LNG terminal air pollution if
LNG projects that are not currently authorized are
not built compared to the Full Buildout scenario.

Figure 9: Stopping new LNG export authorizations

would carry major health benefits from reduced
LNG terminal air pollution

Health benefits from avoided air pollution
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by DOE are not built (2023 -2050)
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Scenarios aligned with limiting global warming to
1.52C show a peak in global LNG trade around 2025-
2030 followed by a decline to 2050.57- 68 |f U.S. LNG
exports are to follow that trajectory, it would neces-
sarily require no new LNG exports and imply a man-
aged phase-out of currently operating LNG exports.
Constructing a scenario of this nature is beyond the
scope of our study. Instead, we examine the health
benefits that would result from the Operating Proj-
ects Only scenario—our most stringent scenario—
alongside those that would result from the No New
Permits scenario (Figure 10).
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Figure 10: Avoided health impacts relative to the Full Buildout scenario: No New Permits vs. Operating

Projects Only
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The Operating Projects Only scenario would avoid to the Full Buildout scenario. The cumulative public
an estimated 2,450 (1,590) premature deaths, 7,280 health benefits by 2050 would total an estimat-
cases of childhood asthma onset, 1.2 million asthma ed $33.5 ($22.4) billion—more than doubling the
symptom occurrences, 93,900 lost work days, and savings that would result from the No New Per-
513,000 school absences by 2050, by comparison mits scenario.
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RECOMMENDATIONS

This briefing shows that the LNG buildout poses
significant health risks both for communities liv-
ing near these facilities, as well as regionally. These
health harms are occurring today, and they will only
increase as more export terminals and expansion
projects come online. This health threat demands
an expeditious policy response.

We make the following recommendations:

e DOE, FERC, and other agencies should reject
any approvals or permits for LNG export proj-
ects, as well as related pipelines and compres-
sor stations.

e DOE’s review of the studies and analysis it uses
to assess LNG exports, as well as its review
of individual LNG export project applications,
should make clear that any projects that exac-
erbate climate change or worsen local health
outcomes are simply not in the public interest
and must be rejected.

e DOE and FERC should evaluate the cumulative
impacts of air pollution from existing and the
slate of planned LNG terminals when evaluating
the impacts of any specific project on the sur-
rounding communities.

e EPA must develop and enforce more robust con-
trols on the cumulative impacts of air pollution
for the most overburdened communities.

e DOE and other agencies should create front-
line community member boards to inform of
concerns that arise from LNG operations such
as high pollution emitting events (e.g., flaring,
leaks); and consult with them as new studies are
developed for the public interest determination
process, and for LNG permitting decisions.

Any policy to phase out fossil fuels exports must
be paired with ambitious investments in impacted
communities. We join calls for a Green New Deal to
create millions of new jobs, build resilience to cli-
mate impacts, and ensure a just transition for work-
ers and communities throughout the Gulf South
region.®® In addition, phasing out fossil fuel exports
should be paired with increased funding for global
climate mitigation and adaptation to help importing
nations transition to renewables and resist lock-
ing-in dependence on LNG.
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Table Al: Mapping between LNG Projects and LNG Buildout Scenarios with Modeled Project Start Year*

Scenario
LNG Project Start Year* | Operating Projects Only No New Permits Full Buildout

Sabine Pass LNG Phase | 2017 X X

Cove Point LNG 2019 X X X
Cameron LNG Phase | 2020 X X X
Corpus Christi LNG Stage | 2020 X X X
Elba Island LNG 2020 X X X
Sabine Pass LNG Phase || 2020 X X X
Freeport LNG 2021 X X X
Corpus Christi LNG Stage I 2022 X X X
Calcasieu Pass LNG 2023 X X X
Corpus Christi LNG Stage Il 2025 X X
Delta LNG Phase | 2025 _ X
Plaguemines LNG Phase | 2025 X X
Delta LNG Phase Il 2026 _ X
Golden Pass LNG 2026 X X
CP2 LNG Phase | 2027 _ X
Eagle LNG Partners 2027 X X
Cameron LNG Phase || 2028 X X
CP2 LNG Phasel Il 2028 _ X
Plaquemines LNG Phase Il 2028 X X
Port Arthur LNG 2028 X
Rio Grande LNG Phase | 2028 X X
Commonwealth LNG 2029 _ X
Driftwood LNG 2029 X X
Freeport LNG Expansion 2029 X X
Lake Charles LNG 2029 X
Magnolia LNG 2029 X
Port Arthur LNG Expansion 2029 X
Texas LNG Brownsville 2029 X
Gulf LNG Liguefaction 2030 X
Rio Grande LNG Phase Il 2030 X
Corpus Christi LNG Midscale 8-9 2032 X
Sabine Pass LNG Stage V 2033 X

*For the Full Buildout and No New Permits scenarios, we assume that operations begin January 1 of the calendar year following the estimated date of

first LNG delivery (as taken from the Sierra Club U.S. LNG Export Tracker as of July 15, 2024).
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Table A2: 2030 Most Impacted Counties and Parishes: Counties with at least 1 premature death, in
absolute terms, or 10 or more premature deaths per million people

Population*
County/Parish Most Impacted Subset 2023 2030
Mobile, AL Most Premature Deaths, Absolute 432,787 445,355
Acadia, LA Most Premature Deaths, Absolute and Per Million 64,978 66,836
Allen, LA Most Premature Deaths, Per Million 26,523 27,106
Beauregard, LA Most Premature Deaths, Per Million 39,861 43,057
Calcasieu, LA Most Premature Deaths, Absolute and Per Million 207,864 216,630
Cameron, LA Most Premature Deaths, Per Million 6,716 6,828
East Baton Rouge, LA Most Premature Deaths, Absolute 478,550 504,272
Evangeline, LA Most Premature Deaths, Per Million 34,153 34,395
Jefferson Davis, LA Most Premature Deaths, Absolute and Per Million 32,2213 32,780
Jefferson, LA Most Premature Deaths, Absolute 450,074 460,480
Lafayette, LA Most Premature Deaths, Absolute 266,393 292,924
Orleans, LA Most Premature Deaths, Absolute 369,026 359,032
Rapides, LA Most Premature Deaths, Absolute and Per Million 136,011 138,569
St Tammany, LA Most Premature Deaths, Absolute 280,388 310,572
Vermilion, LA Most Premature Deaths, Per Million 63,590 66,740
Bexar, TX Most Premature Deaths, Absolute 2,138,223 2,391,550
Brazoria, TX Most Premature Deaths, Absolute 403,850 464,139
Cameron, TX Most Premature Deaths, Absolute 504,326 581,792
Collin, TX Most Premature Deaths, Absolute 1,127,906 1,367,658
Dallas, TX Most Premature Deaths, Absolute 2,823,032 3,081,257
Fort Bend, TX Most Premature Deaths, Absolute 865,051 1,042,376
Galveston, TX Most Premature Deaths, Absolute 357,248 395,195
Hardin, TX Most Premature Deaths, Absolute and Per Million 63,483 70,367
Harris, TX Most Premature Deaths, Absolute 5,105,635 5,694,849
Hidalgo, TX Most Premature Deaths, Absolute 1,006,869 1,172,359
Jasper, TX Most Premature Deaths, Per Million 38,026 40,055
Jefferson, TX Most Premature Deaths, Absolute and Per Million 256,433 259,468
Montgomery, TX Most Premature Deaths, Absolute 641,439 759,483
Newton, TX Most Premature Deaths, Per Million 14,890 15,481
Nueces, TX Most Premature Deaths, Absolute 378,297 394,599
Orange, TX Most Premature Deaths, Absolute and Per Million 86,087 88,140
Sabine, TX Most Premature Deaths, Per Million 11,015 11,584
Tarrant, TX Most Premature Deaths, Absolute 2,211,514 2,443,768
Travis, TX Most Premature Deaths, Absolute 1,341,045 1,511,576
Tyler, TX Most Premature Deaths, Per Million 23,130 24,506
Totals 22,286,624 24,816,679

*Population from COBRA 5.1
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Table A3: Nonattainment status and pollutant for Most Impacted Counties and Parishes

County/Parish Nonattainment Pollutant Class
Acadia, LA No None
Allen, LA No None
Beauregard, LA No None
Bexar, TX Yes 8-Hour Ozone (2015) Moderate
Brazoria, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Calcasieu, LA No None
Cameron, LA No None
Cameron, TX No None
Collin, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Dallas, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
East Baton Rouge, LA No None
Evangeline, LA Yes Sulfur Dioxide (2010)
Fort Bend, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Galveston, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Hardin, TX No None
Harris, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Hidalgo, TX No None
Jasper, TX No None
Jefferson Davis, LA No None
Jefferson, LA No None
Jefferson, TX No None
Lafayette, LA No None
Mobile, AL No None
Montgomery, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Newton, TX No None
Nueces, TX No None
Orange, TX No None
Orleans, LA No None
Rapides, LA No None
Sabine, TX No None
St Tammany, LA No None
Tarrant, TX Yes 8-Hour Ozone (2008/2015) Severe 15/Moderate
Travis, TX No None
Tyler, TX No None
Vermilion, LA No None

Current as of June 2024.
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Table A4: Climate Vulnerability Index ranking for
Most Impacted Counties and Parishes

County/Parish CVI National Percentile

Acadia, LA 99
Allen, LA 97
Beauregard, LA 93
Bexar, TX 63
Brazoria, TX 88
Calcasieu, LA 99
Cameron, LA 79
Cameron, TX 96
Dallas, TX 38
East Baton Rouge, LA 90
Evangeline, LA 99
Fort Bend, TX 27
Galveston, TX 75
Hardin, TX 61
Harris, TX 85
Hidalgo, TX 83
Jasper, TX 92
Jefferson Davis, LA 98
Jefferson, LA 84
Jefferson, TX 99
Lafayette, LA 71
Mobile, AL 97
Montgomery, TX 40
Newton, TX 82
Nueces, TX 90
Orange, TX 99
Orleans, LA 93
Rapides, LA 91
Sabine, TX 61
St Tammany, LA 65
Tarrant, TX 36
Travis, TX 20
Tyler, TX 60
Vermilion, LA 93
Collin, TX 6
Current as of July 2024.
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Figure Al: Single-year premature deaths by LNG terminal (low estimate)
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Figure A2: Annual and cumulative premature deaths (low estimate) across three LNG buildout scenarios
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