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PUBLIC HEALTH AND HEALTH EQUITY HARMS OF FRACKING AND DRILLING
Impacts to water quantity and public health:
Most of the methane gas' in the United States is obtained by unconventional drilling®- also
called hydraulic fracking. In this process, operators drill down multiple bores turned horizontally
to reach the methane gas trapped in shale rock. High volumes of pressurized fluid- water mixed
with a stew of toxic chemicals, are sent into the shale layer to liberate methane gas. Each gas
well uses millions of tons of water during its lifespan. Many fracking wells are already located in
areas of water scarcity®. In the United States, nearly 1.5 trillion gallons of water have been used
for fracking operations since 2011, according to a New York Times investigation in 2023*. As our
population grows and many regions of the US face drought from climate change, this water
scarcity will only worsen. During the review process, the DOE needs to consider that increasing
LNG exports would result in heightened fracking activity, potentially redirecting water from
domestic use to produce methane gas for overseas consumption.

Impacts to water quality and public health:

There are over a thousand chemicals in fracking fluid. A Yale team analyzed 240 of these
chemicals and concluded that 157 of them- chemicals such as arsenic, benzene, cadmium,
lead, formaldehyde, chlorine, and mercury- were associated with either developmental or
reproductive toxicity®. In 2021, Physicians for Social Responsibility’s (PSR) investigation found
that PFAS®, aka forever chemicals, and their precursors have been used in fracking fluids in
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thousands of wells across several states. Oil and gas companies have injected at least 43,000
pounds of PTFE/Teflon across 73 Texas counties over the past decade per another PSR report’.
The oil and gas industry is the only one allowed by the Environmental Protection Agency (EPA)
to inject these known hazardous materials directly underground, potentially contaminating
groundwater, as the EPA does not regulate fracking fluid injection (under the Safe Drinking
Water Act) due to the “Halliburton loophole.™

During fracking and drilling operations, what comes up is not just oil and gas, but also
wastewater. This so-called “produced water” typically has a high concentration of technically
enhanced naturally occurring radioactive materials (TENORM) like uranium, as well as other
contaminants such as fracking fluid chemicals, heavy metals like arsenic, lead, nickel, and
barium, polyaromatic hydrocarbons (PAHs), and volatile organic compounds (VOCs) all of which
can be very harmful to groundwater, surface water, soil, and human health.’

This radioactive wastewater is disposed of in several ways. One is to flush it down any of the
more than 187,000"° disposal wells nationwide that accept oil and gas waste. These wells may
then connect to groundwater aquifers. In 2016," a public health research team showed that
disposal wells for fracking wastewater were more than twice as common in areas where
residents are 80 percent people of color compared to majority-white communities. Wells were
also more commonly sited in high-poverty regions. When workers carry this wastewater in
tanker trucks over great distances, they're exposed to levels of radiation capable of impacting
their health'®. Radioactive wastewater is also used as de-icing material in rural communities,
disproportionately increasing their exposure.

Public health and health equity harms of air pollution:
More than 17.6 million US residents’ live within one mile of at least one active oil and gas well.
A study of over 15 million Medicare beneficiaries showed that living downwind from
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unconventional oil and gas development increased the risk of death™. Historically redlined
neighborhoods are burdened with twice as many oil and gas wells'®.

Fracking and drilling operations pollute the air with particulate matter (PM), volatile organic
compounds (VOCs), including benzene, toluene, ethylene, and xylene (collectively called BTEX
compounds), and nitrogen oxides (NOx) which directly impact health and also act as precursors
to the formation of ground-level ozone'. In 2023, a report showed that the oil and gas industry
was Colorado’s number one source of ozone pollution'. All these air pollutants are associated
with significant health risks.

Benzene, a carcinogen, is associated with an increased risk of cancers including leukemia™.
Chronic exposure of toluene and xylene lead to neurodegenerative diseases'®(i.e. diseases that
lead to progressive decline of brain function, thus decline in mental and physical abilities).
Nitrogen dioxide (NO2) impacts lung health, leading to new cases of childhood asthma?,
increased asthma attacks and related emergency room visits and hospital admission?', and
heart failure?”. Children exposed to NO2 have stunted lung growth?. Ground-level ozone also
impacts respiratory health and is associated with increased rates of emergency room visits and
hospital admissions for asthma attacks?*. Fracking operations also produce 61 hazardous air
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pollutants? and high levels of deadly fine particulate matter (PM, 5)?, which impacts virtually

every part of our body. PM, 5 exposure has been associated with increased risk of high blood

pressure?’, diabetes?®, asthma attacks®®, chronic kidney disease®, heart attacks®', abnormal
heart rhythms in the elderly®? and teenagers®?, stroke*, Parkinson’s disease, dementia®®, and
premature death®. PM, ; crosses the placenta and reaches the fetus. PM, ; exposure during
pregnancy is associated with increased risk of pre-eclampsia® (high blood pressure during
pregnancy), stillbirth®, and found to impact the brain development of the fetus in the womb with
lower motor, cognitive and language skills at two years of age.*
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PM, 5 has also been shown to have a causal relationship with cardiovascular mortality*, lung
cancer,*' and new cases of childhood asthma.*? Establishing a causal relationship requires an
abundance of rigorous scientific evidence and is a gold standard in medical research. Just as
health professionals are able to recommend that quitting smoking saves lives, with causal
evidence, we are able to unequivocally state that reducing air pollution—in this case by reducing
fracking and our reliance on methane gas—will improve health and prevent premature deaths
for Americans.

Proximity to oil and gas drilling sites impacts our health from the womb to grave, and is
associated with: increased risk of preterm birth, low birth weight,** congenital birth defects
including heart** and neural tube defects*, increased rates (1.5-4 times) of asthma attacks?®,
increased risk of childhood leukemia*’, hospitalizations for heart failure*®, increased rates of
cancer, and premature death*®. A study from Colorado estimated that for people living within
500 feet of an active well, the lifetime risk of cancer is estimated to be eight times higher than
the EPA estimate®®. Workers and their families who live near fracking operations are especially
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at risk. There are now over 120 studies across the country documenting the public health harms
of fracking and drilling operations®’.

When determining public interest in LNG exports, the DOE must consider these grave effects on
our health. Increased exports can only occur if there is increased drilling and fracking for
methane gas. While fossil fuel companies reap the benefits of LNG exports, Americans living in
proximity to oil and gas drilling operations will pay with their health and the health of their
children. In 2016 alone, air pollution from the oil and gas sector “in the US resulted in 410,000
asthma exacerbations, 2,200 new cases of childhood asthma and 7,500 excess deaths, with
$77 billion in total health impacts.'?

PUBLIC HEALTH AND HEALTH EQUITY HARMS OF VENTING AND FLARING
When drilling for methane gas and all along the supply chain, companies often have to vent
excess gas to operate safely. This release of methane gas, a potent greenhouse gas, adds to
the damage to our global climate. When looking at its climate-damaging impact over 20 years,
one tonne of methane can be considered equivalent to 84 to 86 tonnes of carbon dioxide (CO-).
Studies have demonstrated that when supply chain methane leaks®, venting, and flaring>* are
all taken into account, methane gas is no longer a “clean” option but can be as damaging to the
climate as coal. This negates a crucial argument for the industry’s rationale® for exporting LNG
as they claim that natural gas will displace more polluting fuels overseas.

Though more typically linked to shale oil extraction, flaring can also occur at gas production
sites. Between 15%- 25% of natural gas produced in the United States is estimated to be “sour,”
or contaminated with hydrogen sulfide®. This gas must go through a purification process to
become marketable. Not all operators find this process economical, so they burn the sour gas
instead. Burning methane gas produces CO.- a greenhouse gas, and several aforementioned
air pollutants such as NO.*’, particulate matter (PM), and VOCs, that are precursors for
ground-level ozone, and black carbon (BC)®®, sulfur dioxide (SO:)- best known to cause acid
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rain, carbon monoxide(CO), and others®. Thus, flaring, unsurprisingly, is associated with
increased rates of preterm birth®, hospitalizations due to breathing issues®', and premature
death®?, for residents who live near oil and gas operations. These impacts are disproportionately
felt by Black, Indigenous®® communities and communities of color. For example, Hispanic
residents® living in the Eagle Ford area are exposed to significantly more fracking-associated
flaring than white residents. A recent study estimated that emissions from oil and gas flaring and
venting operations in the US resulted in “over $7.4 billion in health damages, 710 premature
deaths, and 73,000 asthma exacerbations among children annually” with disproportionate
burden to low-income, Hispanic, and Native American communities.®® Flaring also results in light
and sound pollution with many nearby residents reporting disrupted sleep®.

Increasing exports and accompanying upstream drilling will result in increased venting and
flaring. The resulting damage to the global climate and the health of US residents is not in public
interest.

PUBLIC HEALTH AND HEALTH EQUITY HARMS OF METHANE GAS TRANSPORTATION
Once extracted through drilling and fracking, methane gas is moved via an extensive network of
gas pipelines, including to LNG export facilities. Compressor stations are located every 50-100
miles of pipeline to facilitate this movement®”. Compressor stations are known to generate high
levels of air and climate pollution. According to one estimate from 2017,%® compressor stations
in the United States emitted over 52 million pounds of volatile organic compounds (VOCs), with
higher levels of VOC emissions associated with higher levels of mortality. More LNG exports
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result in increased pipeline development and transport®, as noted by the Energy Information
Administration (EIA) in 2023, and thus more pollution from compressor stations upstream. In
essence, US residents in areas near methane gas pipelines and compressor stations will be
paying the price of LNG exports with their health.

Pipelines are often sited in areas with existing environmental justice concerns and high social
vulnerability indices’”, violate land owner rights, infringe on Indigenous sovereignty’?, and result
in harms to local ecosystems and waterways. Health harms of these pipelines are not just
limited to the time of construction because ongoing leaks and shockingly regular explosions”
threaten community health as long as the pipelines are operational.

PUBLIC HEALTH AND HEALTH EQUITY HARMS OF THE LIQUEFACTION PHASE
Methane gas is prepared for export at LNG terminals through energy-intensive’ processes.
Supercooling methane to -260°F decreases the gas’ volume by 600 times’®, making it easier to
store and transport in large quantities. The energy needed to liquefy methane gas often comes
from burning methane gas itself, leading to more air, water, and climate pollution. EIA estimates
show that about 14% of the LNG “feed gas” is used for liquefaction.”

Liquified methane gas is stored in large tanks powered to maintain low temperatures until
ultimately loaded onto cryogenic tanker ships for export. Loading and unloading LNG results in
fugitive emissions of methane’”. In addition, LNG terminal operations increase traffic from
trucks, commonly fueled by diesel, and large tanker ships powered by fossil fuels. According to
a 2024 report by the International Council on Clean Transportation (ICCT), in 2021, LNG
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carriers contributed to “82 percent of methane emissions from international shipping” with cruise
ships and container ships at 3% and 2% respectively.”

Increased LNG exports will result in increased operations at LNG terminals, and more truck and
ship traffic, which will generate climate-damaging methane and air pollutants like PM, 5, PM;,
NOx, VOCs, SO, hazardous air pollutants’, and cancer-causing diesel-engine exhaust.?’ The
health burden of this cumulative air pollution falls disproportionately on workers and residents in
whose neighborhoods these terminals are sited. In Texas, Louisiana, and Oregon, about 38
percent of the people living within three miles of the newly proposed LNG facilities are people of
color and Hispanics or Latinos, and 39 percent are low-income.®"

The industry’s claim that exporting our methane gas overseas enhances the nation’s energy
security® is a misleading one. In reality, it serves to increase the economic®® and health burdens
on US families. Therefore, it is imperative that the DOE finds construction and operation of LNG
terminals, and LNG exports not in public interest.

HEALTH AND SAFETY RISKS OF LARGE-SCALE LNG STORAGE AND TRANSPORTATION
Liquified methane gas, a highly flammable and explosive substance, presents a significant
safety and security risk to the communities where its terminals are sited. In 2014, a liquefaction
plant in Washington state was the site of a devastating explosion that injured five workers,
necessitated a two-mile radius evacuation, and caused $72 million in damages®. Most recently,
in June 2022, an explosion at the Freeport LNG plant in Texas rocked the surrounding
community®. In addition, given the concentration of LNG terminals in the Gulf Coast, concerns
have been expressed about the potential for them to be targeted by terrorist activities, risking
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national security®. Ironically, because of climate damage from burning fossil fuels, the Gulf
Coast is at risk of severe hurricanes. These hurricanes pose a risk not only to LNG
infrastructure, but also to the communities in which they are built®.

PUBLIC HEALTH AND HEALTH EQUITY HARMS OF CLIMATE CHANGE
One of the final phases of the LNG life cycle is the combustion of methane gas, which produces
air pollution and greenhouse gas emissions that worsen the damage to our global climate. The
US does not count emissions from fossil fuel exports towards our national greenhouse gas
inventory®. However, no matter where they are generated, these emissions and the resulting
global climate change hurt the health of the American public, and thus need to be taken into
consideration by the DOE when determining public interest.

Climate change is already impacting the physical and mental health of Americans through more
common and severe extreme heat, wildfires, hurricanes, and drought. As health professionals,
we are currently caring for patients suffering these impacts and those of poor air quality,
allergies, and changing patterns of infectious diseases across the country. According to the Fifth
National Climate Assessment, “Climate-related hazards will continue to grow, increasing
morbidity and mortality across all regions of the US (very likely, very high confidence).”®The
Lancet Countdown on Health and Climate Change warns that climate change will deepen
existing inequities®™. For example, according to the EPA, “Black and African American
individuals are 40% more likely than non-Black and non-African American individuals to
currently live in areas with the highest projected increases in mortality rates due to
climate-driven changes in extreme temperatures.’’

2023 was the hottest summer since temperature record keeping began 174 years ago®. In
2022, average US summer temperatures were 2.3°F hotter compared to 1986-2005. While this
change might seem small, among adults 65 years and older, when compared to 2000-2004,
heat-related mortality increased 88% in 2018-2022. Without climate change-induced
temperature increases, heat-related mortality would have been expected to increase 25%
across the same period, according to the 2023 Lancet Countdown U.S. Policy Brief. The
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monetized value of these heat-related deaths was estimated to be more than $11 billion. In
2022, $81 billion were lost in potential income in the US from reduced labor®.

Climate change also degrades air quality. Allergy season is starting earlier, lasting longer, and is
more severe®. On hot days, pollutants in stagnated air create ground-level ozone®, which
impacts lung health as described above, cutting into the air quality improvements made by the
Clean Air Act. In 2023, over 100 million Americans® were exposed to unhealthy air quality due
to Canadian wildfire smoke, with a 17% higher than expected emergency room visits for asthma
attacks® between April-August 2023, illustrating the global nature of climate change and its
health impacts on Americans.

Climate change is creating conditions more favorable for the transmission of infectious
diseases. Increased abundance of ticks, in part due to warmer winters, is likely to increase the
number of Lyme disease cases and other tick-borne illnesses®. Valley fever is projected to
spread north due to worsening drought® while Vibrio vulnificus or “flesh-eating bacteria” are
thriving in warmer ocean waters, with 44.4% more of the US coastline favorable to their growth
in 2022 than in 1982-2010"%°.

Mental health impacts of climate change are being increasingly recognized as well. These range
from anxiety, depression, and post-traumatic stress disorder reported during and after extreme
weather events to climate anxiety reported by young people. Mental health impacts are felt
disproportionately by Indigenous communities who are connected to the land'"".
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PUBLIC HEALTH AND HEALTH EQUITY HARMS OF ORPHAN WELLS
Methane gas companies leave behind toxic legacies. Over 4.6 million people live within less
than a mile of orphaned wells with more Hispanic/Latinos and Native Americans living in close
proximity to these wells compared to the national average. 35% of orphan wells are located
within less than 1 mile of a domestic groundwater well 2. Abandoned wells continue to release
methane and CO: contributing to climate change, with the latest EPA estimates showing 1.9
million metric tons of CO:-e released in 2022'%, equivalent to emissions from the operation of
five methane gas power plants in one year or over 450,000 cars being driven for a year'®. It's
crucial to include this in the life cycle climate impacts when considering LNG exports. In
addition, these orphaned wells continue to release toxic air pollution containing volatile organic
compounds'® like benzene, which are cancer-causing and can act as precursors of
ground-level ozone that impacts lung health. More LNG exports, thus more fracking, will only
lead to more orphan wells, further impacting the health and wellbeing of Americans.

PUBLIC HEALTH AND HEALTH EQUITY HARMS OF CARBON CAPTURE AND STORAGE
The oil and gas industry is now trying to greenwash LNG as a carbon-neutral'® fuel by adding
carbon capture and sequestration to their operations. However, so far, CCS has yet to be
successful in its stated aim'. Even in the hypothetical scenario that CCS were to somehow
capture all CO. emissions from the LNG life cycle in an economically-feasible, scalable, and
timely manner, this would not mitigate the climate damage caused by methane gas released
during venting, flaring, leaks, and orphan wells as described above. Neither would it address
any of the health and justice impacts to the American public that have been highlighted
throughout this letter.

In fact, a health modeling study from Stanford showed that in the scenario where CCS is used
on a fossil fuel-powered plant, social costs and air pollution increase'®® when compared to the
transition to renewable energy-powered plants. These increased health harms of air pollution
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will be localized and inequitably'® fall on the predominantly Black, Indigenous, and low-income
communities who are on the frontlines of the polluting LNG industry infrastructure.

Once captured, CO: is converted to a liquid and transported via pipelines. This CO: is then
injected underground in storage wells or used to drill for oil and gas through a technique called
enhanced oil recovery (EOR). Currently, over 80% of the captured CO: is used in EOR, ensuring
not only ongoing reliance on fossil fuels but also suffering from health impacts of air pollution.™®

Communities across the US are already seeing additional health harms from the rapidly growing
carbon capture infrastructure. For example, in 2020, Denbury Enterprises’ Delta pipeline
experienced a sudden rupture and release of CO. gas near Satartia, Mississippi leading to 49
individuals being hospitalized for CO. poisoning™'. CO. is odorless, colorless, heavier than air,
and displaces oxygen. This means that people, pets, and all living things around the leak
are at risk of being choked to death. Satartia was not a one-off incident; residents of Sulphur,
LA, were asked to shelter in place on April 3, 2024"?, because of a leak in a high-pressure CO:
line. In addition, from 2007-2016, several incidents of CO. storage well blowouts impacted
residents in neighboring communities, such as when a school in Wyoming was forced to close'?
and houses evacuated due to leakage of CO. from a storage site 2016.

CONCLUSION
The Department of Energy should include the extensive body of peer-reviewed scientific
evidence about the public health and health equity harms of each component of the LNG life
cycle in your public interest determination analyses.

109 Beyeler, N. S., DeJarnett, N. K., Lester, P. K., Hess, J. J., & Salas, R. N. (2022). 2022 Lancet Countdown on
Health and Climate Change Policy Brief for the United States of America. Lancet Countdown U.S. Policy Brief,
London, United Kingdom.

10 Zero Carbon Analytics. (2024, February). A closer look at CCS: Problems and potential. Retrieved from
https://zerocarbon-analytics.org/wp-content/uploads/2024/02/2024-02-A-closer-look-at-CCS_-Problems-and-potential
-1.pdf

™ Zegart, D. (2021, August 26). The Gassing Of Satartia. HuffPost. Retrieved from
https://www.huffpost.com/entry/gassing-satartia-mississippi-co2-pipeline_n_60ddea9fe4b0ddef8b0ddc8f

"2 | akhani, N. (2024, April 19). 'Wake-up call’: pipeline leak exposes carbon capture safety gaps, advocates say. The
Guardian. Retrieved from
https://www.theguardian.com/us-news/2024/apr/19/exxon-pipeline-leak-carbon-capture-safety-gaps

"3 Joyce, S. (2016, November 5). What Happened In Midwest? The Mysterious Gas Leak That Shuttered A School.
Inside Energy. Retrieved from
https://insideenergy.org/2016/11/05/what-happened-in-midwest-the-mysterious-gas-leak-that-shuttered-a-school/


https://insideenergy.org/2016/11/05/what-happened-in-midwest-the-mysterious-gas-leak-that-shuttered-a-school/
https://insideenergy.org/2016/11/05/what-happened-in-midwest-the-mysterious-gas-leak-that-shuttered-a-school/
https://www.theguardian.com/us-news/2024/apr/19/exxon-pipeline-leak-carbon-capture-safety-gaps
https://www.theguardian.com/us-news/2024/apr/19/exxon-pipeline-leak-carbon-capture-safety-gaps
https://www.huffpost.com/entry/gassing-satartia-mississippi-co2-pipeline_n_60ddea9fe4b0ddef8b0ddc8f
https://www.huffpost.com/entry/gassing-satartia-mississippi-co2-pipeline_n_60ddea9fe4b0ddef8b0ddc8f
https://zerocarbon-analytics.org/wp-content/uploads/2024/02/2024-02-A-closer-look-at-CCS_-Problems-and-potential-1.pdf
https://zerocarbon-analytics.org/wp-content/uploads/2024/02/2024-02-A-closer-look-at-CCS_-Problems-and-potential-1.pdf
https://zerocarbon-analytics.org/wp-content/uploads/2024/02/2024-02-A-closer-look-at-CCS_-Problems-and-potential-1.pdf




