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Introduction

The years between 2005-2018 
witnessed a dramatic rise in 
“natural” gas (methane) pro-
duction in the United States, 
driven by the use of horizontal 
hydraulic fracturing, or frack-
ing, an extraction process that 
injects highly pressurized water 
and chemicals underground to 
fracture rock formations.  

Once fracked, the gas is typically 
transported and distributed 
domestically through a vast 
network of pipelines. However, 
when the gas is intended for 
export to another continent, 
pipelines are not an option. 
Instead, the gas is liquified and 
transported in special cryogenic 
tankers for overseas delivery. 

Liquified Natural Gas (LNG) 
is methane that is filtered (or 
“purified” to use the industry 
term) and supercooled to -260° 
F, turning it from gas to liquid.  
Liquefaction reduces the gas’s 
volume by 600 times, making it 
easier to store and transport in 
large quantities. 

This white paper examines LNG’s 
implications for our environment, 
health and climate.

Laalitha Surapaneni, MD, MPH 
and Zachary Morse, for Physicians 
for Social Responsibility
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LNG contributes heavily to the health emergency 
created by climate change.  LNG is primarily meth-
ane, a greenhouse gas 86 times more potent at 
trapping heat than carbon dioxide over its first 20 
years in the atmosphere.1  

In addition, LNG may be more carbon-intensive 
than piped gas.  To be liquified, the gas is stripped 
of any carbon dioxide (CO2) it may be carrying; that 
CO2 is then generally released through venting 
to the atmosphere. Furthermore, the liquefaction 
process itself requires a high amount of energy.  
This, in combination with gas releases and leaks 
from the gas wellsite and the compressor stations 
that keep gas flowing through the pipelines, results 
in an estimated 12-13 percent of the original fuel 
being lost or consumed throughout the entire LNG 
supply chain.2  

LNG and Health:  
The Warming Planet

The 2018 Intergovernmental Panel on Climate Change (IPCC) special report on climate 
change documents that human activities, primarily the use of fossil fuels, have already 
increased the earth’s temperature by 1° C compared to pre-industrial levels.3  The 2018 
Lancet Countdown outlined the health impacts at the then-current levels of warming. In 
the U.S., 24 million more Americans were exposed to extreme heat in 2011 than in 2010, 
and 12.3 million more in 2016 when compared to the same baseline. Heat exposure can 
cause potentially lethal heat stroke.4 Extreme weather events like hurricanes resulted in 
damage to healthcare infrastructure and increases in waterborne illnesses and mental 
health illnesses. Wildfires increased mortality. Coastal areas saw an increase in Vibrio bac-
teria due to warmer oceans, as other regions experienced an increase in mosquito- and 
flea-borne illnesses. The IPCC, the U.S. Global Change Research Program and the Lancet 
have all called for a rapid, unprecedented shift away from all fossil fuels in order to pre-
vent potentially catastrophic climate change effects.

Credit:  Fletcher6/Wikimedia Creative Commons/https://commons.
wikimedia.org/wiki/File:National_Grid_LNG_Tank.jpg
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LNG and Health:  
A Polluting Supply Chain

LNG and methane in general are mar-
keted as a “clean” fossil fuel. But this is a 
relative term and applies only when com-
paring combustion emissions of methane 
to combustion of coal, a notorious pollut-
er.  A full assessment of LNG’s pollution 
impacts must consider the upstream 
effects of methane extraction, processing 
and transport.  

The hydraulic fracturing extraction pro-
cess injects a slurry of chemicals and 
millions of gallons of water thousands of 
feet underground at high pressure. Many 
of the chemicals used in fracking are not 
disclosed, but of the ones that are known, 
many have significant health effects. In 
2016, a Yale study found that of the 1,021 
chemicals identified in fracking fluids, 
only 241 had toxicity information avail-
able. Of these, 157 were deemed toxic to 
the reproductive system or human de-
velopment, and of those, 67 had federal 
guidelines regulating them.5  However, 
due to passage of the “Halliburton loop-

hole” in the 2005 Energy Policy Act, fracking 
operations are exempt from meeting the 
federal standards set in the Safe Drinking 
Water Act and Clean Water Act.  Regulation 
is left to the states, and restrictions on frack-
ing chemicals are weak to nonexistent. 

The fracked gas itself, like any other fos-
sil fuel, is a source of pollutants, some of 
which are major health concerns. Fracked 
gas as it comes out of the ground is a mix-
ture containing methane, volatile organic 
compounds (VOCs), particulate matter, and 
nitrogen oxides (NOx). Among the VOCs 
are the BTEX group, consisting of benzene, 
toluene, ethylbenzene and xylene. Benzene 
has been classified as a carcinogen and 
major human health concern with no safe 
levels of exposure.  Meanwhile, toluene and 
xylene both have detrimental impacts on the 
nervous system, and long-term exposure to 
ethylbenzene may lead to blood disorders.6 

Credit: Wikimedia Commons (public domain)



7

Particulate matter, especially 
PM 2.5 and smaller particles, 
contributes to heart disease 
and is implicated in strokes, 
asthma, and cancer.7,8  Ni-
trogen oxides are a reactive 
chemical that can combine 
with VOCs to form ground-lev-
el ozone, which contributes 
to lung diseases and asthma 
attacks and can aggravate 
pre-existing heart diseases.9  

Nitrogen oxides also contrib-
ute to the formation of nitric 
acid vapor, acid rain, particu-
late matter and other harmful 
chemicals.10

Emissions of methane and 
toxic gases can occur when 
fracked gas is transported via 
pipelines, which are subject 
to leaks and explosions. Leaks 
also occur from compressor 
stations and pipelines. To 
be liquified, the fracked gas 
must undergo a process that 
removes CO2, mercury and 
some heavy hydrocarbons to 
create an end product that is 
primarily methane, which is 
then supercooled into a liquid. 
Little public research has been 
conducted as to where the 
byproducts of the 

concentration or “purification” 
process go. These chemicals 
may cause serious harm.  
Mercury is a well-known neu-
rotoxin; exposure in utero can 
result in lifelong impairments 
in cognitive thinking, memory, 
language, and attention. 

The presence of LNG termi-
nals also leads to poorer air 
quality.  Loading and offload-
ing tankers results in fugitive 
emissions of methane as well 
as NOx, VOCs, ozone and 
particulate matter.11  In ad-
dition, the increase in traffic 
from trucks and tankers, often 
fueled by diesel, adds to air 
pollution. With LNG terminals 
often sited in areas that fail 
to meet National Ambient Air 
Quality Standards, these extra 
air pollutants exacerbate the 
health risks that already face 
heavily burdened communi-
ties. 

Finally, when LNG is returned 
to a gaseous form in the im-
porting country, it can again 
leak into the atmosphere, and, 
when used to generate elec-
tricity, can displace the devel-
opment of clean, safe, renew-
able forms of energy.
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Environmental Justice

LNG is a volatile and potentially explosive 
material, so plants pose challenges to 
safety.

 In 2014 in Plymouth, Washington, LNG 
processing equipment exploded, injuring 
five employees while leaking enough gas to 
prompt the evacuation of residents within 
a two-mile radius. The incident highlights 
serious gaps in oversight of the LNG 
industry:  The injuries were not reported, 
since the employees were able to leave the 
hospital the same day. Shrapnel from the 
explosion pierced multiple storage tanks 
causing LNG leaks. However, these leaks 
went unreported. Why? The accidents are 
not in the reportable category because, 
when LNG comes in contact with the air, 
it evaporates.  Thus the leaks are never 
reported as “spills”. 12

As LNG plants are located in coastal 
areas, they are vulnerable to the 
impacts of extreme weather events such 
as hurricanes and coastal flooding—
events made more frequent and 
stronger due to climate change. 

LNG also poses grounds for concern in 
regard to national security. A full LNG 
tanker carries the energy equivalent of 
55 atomic bombs, making it a potential 
target for terrorist attacks, especially 
when at port near population centers.13  

Safety & 
Security Threats

LNG contributes to environ-
mental justice problems, 
as liquefaction and export 
facilities often have dis-
proportionate impacts 
on minority and sensitive 
populations. These facilities are 
often placed in areas that are 
predominantly home to African 
American, Native American and 
Hispanic families and families 
of lower socioeconomic status, 
and may be sited close to 
schools and nursing homes. 
Such proximity, often reflecting 
these communities’ lack of 
political power, intensifies 
the impact on vulnerable 
populations and people with 

pre-existing health conditions. 

Two cases illustrate how 
vulnerable communities fare 
when industrial projects move 
into the area. Brownsville, 
Texas, a city with one of the 
nation’s highest poverty rates 
and a population that is over 
90 percent Hispanic, had 
three separate LNG export 
facilities being proposed as of 
2018.  The Texas Commission 
on Environmental Quality 
(TCEQ) reported that at least 
one of those plants would 
emit significant amounts of 
particulate matter, greenhouse 
gases and hydrogen sulfide, 

Hazardous Air Pollutants, 
sulfur dioxide, and sulfuric acid 
mist.14  Concerned citizens and 
environmental groups submit-
ted over 2,000 comments to 
TCEQ, citing their concerns that 
the plant, proposed to be sited 
just upwind from local schools, 
would put children at even 
greater risk for exacerbation 
of asthma or other respiratory 
illnesses. 15

Concern was also raised over 
the damage the facilities could 
inflict on the environment and 
tourism economy. Although 
the city passed resolutions 
opposing development,
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construction of the Brownsville export 
terminal was approved by the Federal 
Energy Regulatory Commission (FERC) 
in late November 2019.  Simultaneously, 
FERC also approved two other LNG export 
facilities in the Rio Grande Valley, as well as 
the expansion of another export facility in 
Corpus Christi.

Similarly, in Providence, Rhode Island, 
construction of the Fields Point LNG 
processing plant has begun, despite 
concerns over environmental justice 
issues expressed by Providence’s mayor, 
state senator and U.S. representative. 

The Department of Environmental Manage-
ment and the Rhode Island Coastal Re-
sources Management Council both deter-
mined the project was permissible under 
state policy; however, their determinations 
can be preempted. 

Yet in its final decision, FERC ruled that the 
executive order requiring consideration of 
potential impacts on minority and low-in-
come populations was not applicable to an 
independent commission such as itself.16 

The Race for LNG
The U.S., having entered the LNG export 
market in the past few years, is now rap-
idly building out its export capacity. 

As of May 2019, there were 10 LNG 
export terminals in North America pro-
posed to FERC, as well as several more 
projects in pre-filing stages. This is in 
addition to 14 import/export terminals, 
most of them in the Gulf of Mexico, that 
have already been approved by either 
FERC or the Maritime Administration/ 
U.S. Coast Guard.  

This expansion would increase polluting 
and potentially dangerous extraction and 
transport processes, while sinking billions 
of dollars into infrastructure that would 
lock the U.S. into greenhouse emissions 
for decades to come and squeeze out 
clean, safe,  health-protective renewable 
energy sources. 

Credit: Thinfourth/Wikimedia Creative Commons
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Take Action!

• Share information about the health risks of LNG.  Identify areas of 
            unknown health risks and call for greater transparency and more 
            scientific study.  

• Advocate for rapid transition to clean, safe renewable energy solutions
 such as solar, wind and geothermal.

• Work with Physicians for Social Responsibility to protect a healthy, livable 
            planet.  

• For further information, contact Barbara Gottlieb at bgotttlieb@psr.org.

www.psr.org

https://www.nrcan.gc.ca/energy/natural-gas/568

Credit: U.S. Federal Energy Regulation Commission (FERC)

Graphic design by Jeanne Le Bras (jeannelb93@mail.com)
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