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Executive Director, Food & Water Europe

n many ways, fracking is the environmental issue of our time. It’s an issue that

touches on every aspect of our lives — the water we drink, the air we breathe, the

health of our communities — and it is also impacting the global climate on which
we all depend. It pits the largest corporate interests — big oil and gas companies and
the political leaders who support them — against people and the environment in a
long-term struggle for survival. It is an issue that has captivated the hearts and minds
of hundreds of thousands of people across the United States, Europe and across the
globe. And it is an area in which, despite the massive resources of the Frackopoly — the
cabal of oil and gas interests promoting this practice — we as a movement are making

tremendous strides as our collective power continues to grow.

Food & Water Europe is proud to work shoulder to shoulder with communities across Europe and across the world in
this effort. With mounting evidence about the harms of fracking and the immediacy of the impending climate crisis,
this report lays out the urgent case for a ban on fracking.

In 2009, we became alarmed about the threat that hydraulic fracturing (fracking) posed to water resources across
the United States. Communities around the United States were already raising the alarm about the ill effects that
fracking was having, from increased truck traffic to spills and even tap water that could be lit on fire thanks to
methane leaks from fracking wells into water sources.

Meanwhile, many national environmental groups were touting natural gas as a “bridge fuel” — a better means of
producing energy from fossil fuels than coal, a source that everyone knew we had to move away from urgently to
reduce the carbon emissions that were heating the planet at a dangerous rate. Communities that were already feeling
the effects of the technology, or that were fighting the coming wave of fracking, felt betrayed that the place they
lived could become one of the sacrificial zones — with many environmentalists’ blessing. Over the next few years,
scientific evidence would mount that not only is fracking not climate friendly, but it has the potential to unleash
massive amounts of methane that will contribute to climate disaster.

So we began our work on fracking with Not So Fast, Natural Gas, our report that raised serious questions about
fracking safety and the natural gas rush being promoted by industry and government. That report, released in 2010,
called for a series of regulatory reforms, but the evidence continued to mount. The next year, after looking at even
greater evidence of the inherent problems with fracking, and realizing how inadequately the states were regulating
the oil and gas industry and enforcing those regulations, Food & Water Europe was one of the first European organ-
isations to call for a complete ban on fracking and we released the report The Case for a Ban on Gas Fracking.

Since the release of that report in 2011, more than 150 additional studies have been conducted on a range of issues

— from water pollution to climate change, air pollution to earthquakes — reinforcing the case that fracking is simply
too unsafe to pursue. In the face of such studies, and following the lead of grassroots organizations that have been at
the forefront of this movement, a consensus is emerging among those working against fracking that a ban is the only
solution. Not only are decision-makers not regulating the practice of fracking, it is so dangerous and the potential so
great that it cannot be regulated, even if there were the political will.

As this report lays out, there is mounting evidence that fracking is inherently unsafe. Evidence builds that fracking
contaminates water, pollutes air, threatens public health, causes earthquakes, harms local economies and decreases
property values.

And most critically for the survival of the planet, fracking exacerbates and accelerates climate change. We are facing
a climate crisis that is already having devastating impacts and that is projected to escalate to catastrophic levels if we
do not act now. Our elected officials tout fracked gas as a “bridge fuel,” yet mounting evidence suggests that rather
than serving as a bridge to a renewable energy future, it’s a bridge to a climate crisis.
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While the environmental, public health and food movements have looked at mounting evidence and rejected fracked
gas and oil, President Obama and his administration have aggressively promoted natural gas and domestic oil as a
critical part of the United States’ energy future. President Obama repeatedly touts domestic gas production and has
said that “we should strengthen our position as the top natural gas producer ... [I]t not only can provide safe, cheap
power, but it can also help reduce our carbon emissions.” His Energy Secretary Ernest Moniz has close industry ties
and has claimed that he has “not seen any evidence of fracking per se contaminating groundwater” and that “the
issues in terms of the environmental footprint of hydraulic fracturing are manageable.”

Despite what the US government and industry claim, there have now been over 150 studies on fracking and its
impacts that raise concerns about the risks and dangers of fracking and highlight how little we know about its long-
term effects on health and our limited freshwater supplies. It’s time for our elected leaders to look at the facts and
think about their legacy. How do they want to be remembered? What do they want the world to look like 20, 50 and
100 years from now?

We first made the case for a ban on fracking in 2011, but this new report shows that there is an urgent case for a ban.
The evidence is in, and it is clear and overwhelming. Fracking is inherently unsafe, cannot be regulated and should be
banned. Instead, we should transition aggressively to a renewable and efficient energy system.
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Executive Summary

The term “fracking” has come to mean more than just
the specific process of injecting large volumes of various
mixes of water, sand and chemicals deep underground,
at extreme pressure, to create fractures in targeted rock
formations — all so tightly held oil and gas might flow.

We now use the term fracking to represent all that this
specific process of hydraulic fracturing entails. Allowing
more fracking means that oil and gas companies will
continue to:

+ Fragment forests and mar landscapes with new
roads, well sites, waste pits and pipelines;

« Compete with farmers for local water supplies
while consuming millions of liters of water for each
fracked well;

+ Produce massive volumes of toxic and even
radioactive waste, the disposal of which is causing
earthquakes and putting at risk drinking water
resources;

+ Cause thousands of accidents, leaks and spills
each year that threaten public health and safety
and put at risk rivers, streams, shallow aquifers and
farms;

+ Pump hazardous pollutants into the air, at the
expense of local communities, families and farms;

+ Turn homes into explosive hazards by contami-
nating water wells with methane and other flam-
mable gases;

« Put vital aquifers at risk for generations by
creating new pathways for the potential flow of
contaminants over the coming years and decades;

« Destabilize the climate on which we all depend
with emissions of carbon dioxide and methane and
by locking in future climate pollution with new oil
and gas infrastructure projects; and

« Disrupt local communities, with broad physical
and mental health consequences, increased demand
on emergency and other social services, damage to
public roads, declines in property value, increased
crime, and losses felt in established sectors of local
economies.

In 2011, Food & Water Europe called for a ban on
fracking because of the significant risks and harms that
accompany the practice. Now, over three years later,
numerous peer-reviewed studies published in scientific,
legal and policy journals have expanded what is known
— and clarified what remains unknown — about the
environmental, public health and socioeconomic impacts
that stem from fracking. In this report, Food & Water
Europe reviews the science and renews its call for a ban.

We find that the open questions amount to unacceptable
risk, and that the harms are certain. Stringent regulations,
even if put in place and even if adequately enforced,
would not make fracking safe. Municipal bans, mora-
toria and zoning laws are being passed to try to protect
communities across the country, but federal and state
level action is necessary to reverse the spread of fracking.

The only path to a sustainable economic future is to
rebuild the our energy system and local economies around
safe energy solutions: efficiency, conservation and renew-
able resources. Fracking takes us in the wrong direction.

Introduction

Hydraulic fracturing allows oil and gas companies to
target underground layers of rock that hold oil and

gas, but that do not readily allow the oil and gas to
flow up a well. Drilling through these rock formations,
then injecting a blend of water, sand and chemicals at
extreme pressure, creates fractures propped open by the
sand, exposing otherwise tightly held oil and gas and
allowing it to flow.
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In response to declines in conventional production, and
to the lack of access to many international sources of

oil and gas,' companies are now fracking in the United
States on an unprecedented scale. (See Box 1.) Acids are
also being injected, particularly in California and perhaps
increasingly in Florida, to eat away new pathways for oil
and gas to flow, with or without creating new fractures.?

The oil and gas industry enjoys favored status under
the law and an entrenched position in U.S. politics,
economics and institutions. This creates an inertia that
imperils current and future generations, and endangers
our economy, as we face the consequences of global
warming and the legacy of the industry’s pollution.

The current status quo at the federal level, and in many
states, is to encourage as much drilling and fracking for
oil and gas as possible. Increased political and legislative
gridlock in Washington, D.C. has helped to maintain
this status quo."” Those with large stakes in oil and

gas production — a tangle of oil and gas companies,
engineering and construction firms, environmental
consultancies, trade associations, public relations and
marketing firms, financial institutions and large indi-
vidual investors — stand to profit from this status quo.

Revolving doors and structural ties between the industry
and state and federal agencies,” academic research
groups that act as satellite industry labs and think
tanks,'® and industry control of access to data and sites,"”
as well as technical expertise,’® all illustrate the extent of
the oil and gas industry’s capture of U.S. energy policy.
The oil and gas industry’s influence is reflected in the
exemptions that it enjoys in key provisions of all of the
landmark environmental laws, including the Clean Air
Act, the Safe Drinking Water Act, the Clean Water Act
and laws regulating hazardous wastes.”

Over a trillion dollars in “sunk” costs in infrastructure
favors the status quo of dependence on the oil and gas
industry, serving as a barrier to the remaking of the U.S.
energy system.” The oil and gas industry receives about
$4 billion each year in direct taxpayer-funded subsidies.?'
The Sierra Club and Oil Change International recently
calculated that subsidies to the fossil fuel industry in
2009 and 2010 amounted to a 59 to 1 return on the
money that the industry spent those years on lobbying
and on financing political campaigns.? The European
Union should not follow the energy policies that have
prevailed in the US

In this report, Food & Water Europe summarizes recent
scientific literature on the water pollution, landscape
changes, air pollution, climate pollution and waste
disposal problems brought on by drilling and fracking for
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\_ destabilizing our climate.”

Box 1 ¢ The scale of fracking

To hydraulically fracture a modern onshore oil or

gas well, batches of millions of liters of water, tons of
sand and thousands of liters of chemicals get injected
repeatedly, typically in tens of stages along a two and
a half kilometer long, several-inches-wide tunnel,

or borehole, that runs laterally through a targeted
rock formation thousands of feet below ground. QOil
and gas companies are now doing this more than
10,000 times each year in the United States to extract
so-called shale gas, tight gas and tight oil.> Acids are
commonly used in the fluids that the companies
inject, to eat away pathways for oil and gas to flow,
and this is not always done at pressures high enough
to induce fractures. The extent of offshore fracking is
largely unknown, but the practice is clearly on the rise
and a focus of the oil and gas industry.

In 2012, the U.S. Energy Information Administration
estimated that bringing the projected amounts of
technically “recoverable” — as if recovering some-
thing lost — shale gas and tight oil into production
would require drilling and fracking over 630,000 new
onshore wells.” If this happens, many thousands of
the wells envisioned are likely to have cementing and
casing issues from the outset, and all of them will age
and degrade over subsequent years and decades,
putting at risk underground sources of drinking
water.® Given that initial fractures release just a small
fraction of the oil or gas held in targeted source rocks,
industry will also seek to re-fracture many thousands
of these wells to try to reverse the typically rapid
declines in production as they age.”

A 2013 analysis from the Wall Street Journal found that
over 15 million Americans are living within one and a
half kilometers of a well drilled after the year 2000,
when large-scale hydraulic fracturing operations
began.2 Many more live alongside other polluting
infrastructure that supports oil and gas production,
including processing plants, compressor stations

and refineries. Hundreds of communities have
passed actions in opposition to drilling, fracking and
supporting infrastructure.’

Oil and gas companies have piled up over $100 billion
in debt, in large part to support drilling and fracking
and related infrastructure.’® Data from the major
publicly listed oil and gas companies show that from
2008 to 2012, collective capital spending increased by
about 32 percent, while, at the same time, oil produc-
tion fell by about 9 percent."" Evidently the industry

is banking that increased drilling and fracking into
the future, coupled with increased oil and natural gas
exports, will translate to profits eventually, presuming
that oil and gas prices rise."? Industry’s bubble will
burst, not least because society’s systematic depen-
dence on fossil fuels is posing an existential threat by

J




oil and gas. These impacts are due in large part to the
toxic nature and pervasive spread of the chemical pollut-
ants that the industry brings to the surface. (See Box

2.) Recent research further reveals how these and other
impacts collectively damage public health and disrupt
communities.

Put simply, widespread drilling and fracking for oil and
gas is inherently unsafe and terribly shortsighted. This

and government threatens to continue the harm, and
to continue to supplant proven and safe solutions for
meeting energy needs.

Water and Land Impacts

The oil and gas industry’s capture of U.S. energy policy
has colored several high-profile investigations of aquifer
contamination in the aftermath of drilling and fracking,
namely in Pavillion, Wyoming, in Dimock, Pennsylvania,

report explains why it is time for a ban. The oil and
gas industry’s corrupting influence on American policy

and in Parker County, Texas.

/

N

Box 2 ¢ The pollutants that the oil and gas industry brings to the surface

" "u

“Natural gas,” “natural gas liquids,” “crude oil,” “drilling muds” and “produced water” are innocuous-sounding terms
that conceal the nature of all that the oil and gas industry brings to the surface.

Hydrocarbons are just molecules that consist primarily of hydrogen and carbon atoms, bound together. A mix

of hydrocarbons is called crude oil when the bulk of the hydrogen and carbon atoms that make up the mix are
bound together in large molecules, and the mix is liquid when it reaches the surface.?* The term natural gas liquids
refers to a variety of different mixes of hydrocarbons that consist mostly of lighter hydrocarbons — ethane (C,H,),
propane (C,H,), butanes (C,H,,) and other lightweight hydrocarbon chains — that happen to be somewhat wet to
the touch at moderate temperatures and pressures.? The term natural gas is used broadly to refer to various gases
that are made up primarily of methane (CH,),%® a potent greenhouse gas?® and a primary driver of global warming.?’

But drilling and fracking brings much more to the surface than just these hydrocarbons.

Generally, the liquids and gases that flow to the surface arrive as mixes of fracking fluid, brines and hydrocarbons;
the chemical compositions vary in time and vary from well to well, but are otherwise not well characterized.?

Many of the hydrocarbons brought to the surface are hazardous pollutants, including volatile organic compounds
(VOCs), such as benzene, toluene, enthylbenzene and xylenes (collectively known as “BTEX"), as well as polycyclic
aromatic hydrocarbons.?

Drilling and fracking can also bring various amounts of hydrogen sulfide, arsenic and selenium to the surface, along
with ancient salt waters, or brines.3® The brines differ in composition according to the nature of the targeted rock
formation, and typically contain salts (including “chlorides, bromides, and sulfides of calcium, magnesium and
sodium™"), metals (including “barium, manganese, iron, and strontium, among others”3?), and radioactive material
(including radium-226) and byproducts of radium decay (including lead and radon).

Finally, oil and gas companies bring to the surface various amounts of the chemicals used in fracking, and byproducts
from reactions involving these chemicals.3* Given trade-secret protections in federal and state laws, and otherwise
inadequate disclosure requirements, the actual chemical composition of any given fracking fluid injection is unknown,
often even to the company doing the injecting.>>* What is known is that fracking fluids often have toxic compounds,
including methanol, isopropyl alcohol, 2-butoxyethanol, glutaraldehyde, ethyl glycol and BTEX.3¢ Hydrofluoric and
hydrochloric acids are also commonly used to clear out new pathways for oil and gas to flow, at times without actually
inducing new fractures.*”

With the exception of the fracking chemicals and the byproducts of any fracking
chemical reactions, all of the above chemical pollutants had long been safely
sequestered and immobilized, deep underground. Now, drilling and fracking
brings these pollutants to the surface at baseline levels that risk human health
and environmental damage through water, soil, air and climate pollution. Then
there are the greater-than-baseline levels of contamination: the accidents, leaks,
spills and explosions that are proving difficult to predict and expensive and
dangerous to clean up, to the extent that they can be cleaned up.

The liquids, sludge and solids that remain from what the industry does not leak into
the air, spill on the ground, burn or otherwise use, are adding up to create waste
disposal problems. This pollution is part and parcel of the current “all-of-the-above”
approach to U.S. energy policy. All of the above pollutants need to stay underground.

“Mud pit” on a Bakken shale
drilling site.

PHOTO CC-BY-SA © JOSHUA DOUBEK /
COMMONS.WIKIMEDIA.ORG
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In December 2011, the U.S. Environmental Protection
Agency (EPA) published a draft scientific report on
groundwater contamination in Pavillion, Wyoming,
stating that waste pits likely contaminated shallow
groundwater® and that data on chemicals detected in

a deeper monitoring well “indicates likely impact to
ground water that can be explained by hydraulic frac-
turing.”* The draft report called for more monitoring
of wells to make the findings of the report more defini-
tive.”’ In the face of extreme pressure from the industry
and from industry advocates in Congress, however, the
EPA decided in 2013 to abandon finalizing the report."
Instead, the EPA deferred it to the State of Wyoming,
which will rely on the company implicated in the case to
fund a new investigation.”” While the EPA claims that it
still “stands behind its work and data,™ the retreat was
widely reported as a victory for the industry.*

In 2012, the EPA similarly retreated from its investiga-
tion of water contamination cases in Dimock, Penn-
sylvania,” which the state’s environmental agency had
determined were due to “drilling activities.”® The EPA
had found contaminants in several of the water wells

in question, but simply stated that “the residents have
now or will have their own treatment systems that can
reduce concentrations of those hazardous substances to
acceptable levels at the tap.™ The EPA failed to evaluate
the reasons for the contamination, again leaving the
public with the false impression that affected residents’
claims of contamination had no merit.*®

In December 2014, the EPA will issue a draft of a multi-
year study on the potential impacts of fracking on
drinking water resources. In this study, the agency is
relying heavily on voluntary cooperation from the oil

and gas industry for data and expertise. This reliance on
industry partly explains the EPA’s retreat on the third
high-profile case of contamination linked to drilling and
fracking, in Parker County, Texas.” According to the EPA’s
Inspector General, a primary reason that the agency
withdrew its emergency order against the company doing
the drilling and fracking was that the company agreed

to participate in the EPA’s ongoing study.*® This episode,
in particular, highlights how the industry’s control over
data and expertise shapes the science and investigations
carried out on behalf of the public.

The residents of Parker County, Dimock and Pavil-

lion went to the EPA because they did not feel that
their respective states were being responsive to their
concerns. Texas, Pennsylvania and Wyoming each have
long histories of promoting oil and gas development, in
the name of preventing “waste” of oil and gas reserves,”
and are party to interstate resolutions to encourage
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Land is cleared for drilling and fracking in Pennsylvania.
PHOTO CC-BY-SA © PETE STERN / FRACTRACKER.ORG

shale gas extraction and “expansion of natural gas
infrastructure.”? The EPA’s unwillingness to complete
investigations of these three landmark cases of drinking
water contamination means that the affected residents
have nowhere else to turn.

Generally, the risks and impacts to water resources
include the industry’s competition for water, land and
surface water pollution, and aquifer contamination.*

Water consumption

Affordable access to clean water is a public health issue,
and a human right. Public water systems already face
major challenges that will be exacerbated by global
warming, in the form of locally severe droughts, extreme
storms and otherwise altered rainfall, snowfall and
snowmelt patterns.> Over a century of climate pollution
stemming from the oil and gas industry contributes
significantly to this warming.>

Now, with widespread drilling and fracking, the oil and

gas industry is not just adding more climate pollution, it is
adding significant demand for fresh water in already water-
stressed regions of the country. Even worse, it is leaving a
legacy of water pollution and landscape disturbance.

Water use per well varies by region, but companies
typically require about 20 million liters of water to drill
and frack a single shale gas or tight oil well.** Some hori-
zontal wells in the Eagle Ford shale play in Texas have
been fracked with more than 49 million liters each.”’
Estimates vary as to how much injected fluid returns,
from between 5 and 50 percent.’® In the Marcellus
region, between the first stage of fracking and the time
the new well is put into production, the liquid that flows
up the well amounts to only about 5 percent of the
volume injected.” Thus, almost all of the water used in
fracking fluids is not available for reuse, and is under-
ground indefinitely.



Oil and gas advocates claim that their water use is low
relative to overall water use, but statistics that average
over large regions are deceptive. Fracking’s use of water
can be intensive, happening all in a local hotspot for
drilling and fracking and all at once for each new well.

Cold-water streams in northern Pennsylvania, where
Marcellus shale development is concentrated, have
relatively small flow rates,” yet withdrawals for fracking
have been primarily from surface waters, with with-
drawals from public water systems industry’s second
choice.®’ Regulators anticipate increased use of ground-
water in the region over the coming years if the pace of
drilling and fracking continues.*

A 2014 report by Ceres looked at industry-reported
data on 39,294 oil and gas wells fracked between
January 2011 and May 2013, and determined that 39
percent were in regions with “high water stress” and

8 percent were in regions with “extremely high water
stress.”® Water stress is a measure of water competi-
tion in a region, and regions with “high water stress”
are those where total water withdrawals (not just for
fracking) make up 40 to 80 percent of the total water
available for withdrawal, while “extremely high water
stress” means that more than 80 percent of available
water is being withdrawn.®* The report also determined
that over 36 percent of the oil and gas wells included in
the study were in regions that will “experience ground-
water depletion.”

To frack the Barnett Shale in Texas, oil and gas compa-
nies used groundwater and surface water in equal
measure until 2006, and increased the use of surface
water to about 70 to 80 percent of total water use from

2007 to 2010, but have since increased groundwater

Water tanks lined up in preparation for fracking.
PHOTO CC-BY-SA © JOSHUA DOUBEK / COMMONS.WIKIMEDIA.ORG

withdrawals.®® The groundwater withdrawals are
primarily from the Trinity aquifer, which is “among the
most depleted aquifers in the state.”’

A particular concern is the extent to which oil and gas
companies are competing with farmers for access to
limited freshwater resources. In 2012, at a Colorado
auction of water rights, oil and gas companies were

the top bidders, driving up water prices for the state’s
farmers, many of which were enduring severe drought
conditions.®® In New Mexico, some farmers affected by
severe drought conditions are, in lieu of farming, selling
their rights to irrigation water to oil and gas companies.*

This competition with, or outright displacement of,
agricultural water use will only increase if unconven-
tional oil and gas development continues to expand in
counties that already face water stress, and that are
likely to experience even larger water supply problems
as a consequence of climate change.

Impacts on surface waters,
forests and soils

The construction of new well sites and supporting
infrastructure are just the first stage in the industry’s
harm to surface waters, forests and soils. Each Marcellus
Shale gas well pad sits on about three acres of cleared
land, and for each site another six acres is cleared to
build supporting access roads, pipelines and other

fossil fuel infrastructure.” The industry’s construction
projects increase the amount of sediment that flows

into rivers and streams, causing ecological harm that is
compounded by excessive water withdrawals.”

Forests and agricultural lands provide watershed-scale
filtration as rainwater and snowmelt flow into rivers
and recharge aquifers.”> Widespread shale development
in the Marcellus region is expected to cover hundreds
of thousands of acres with surfaces that are impervious
to rains, significantly disrupting this filtration.”> New
industry sites, pipelines and roads also expose more
forest to more clearing, changing the balance of wild-
life, harming forest health and thus further affecting
watersheds and groundwater recharge.” Air pollutants,
including ozone, can also harm forests and agricultural
lands that are downwind of oil and gas operations.”

Water quality in rivers, streams and shallow aquifers,
and soil quality on agricultural lands, are further threat-
ened by spills of fracking chemicals and of toxic oil and
gas industry wastes, as well as by intentional spreading
of the wastes, for example, to de-ice roads given the
salts in the wastes.”® A recent study near active drilling

Food & Water Europe ¢ foodandwatereurope.org



and fracking operations in Colorado found elevated
levels of known and suspected endocrine disruptors in
surface waters and shallow groundwaters, consistent
with what would be expected from spills of the chemi-
cals used by the industry in fracking fluids.”

The oil and gas industry’s wastes — primarily the
leftovers of what’s brought to the surface — contain
corrosive salts, radioactive material, toxic metals, hydro-
carbons, and fracking chemicals, as outlined in Box 2
(page 4). Each year thousands of leaks, blowouts and
spills from the oil and gas industry involve these wastes,
as well as various fracking chemicals yet to be injected,
and/or produced oil and natural gas liquids. (See Box 3.)

In a shining example of the oil and gas industry’s
capture of regulatory policy, the industry’s hazardous
wastes from drilling and fracking are exempted from
federal regulations on hazardous waste, simply by virtue
of having been generated by the oil and gas industry.”® If
wastes with similar characteristics were to be generated
by another industry, they would be deemed hazardous.”

The liquid wastes that do not get spilled are typically
sent to industrial treatment facilities, processed for
reuse or injected back underground into disposal wells.*’
In Pennsylvania, about half of the flowback waste is
sent to industrial treatment facilities, about one third
is reused and increasing amounts are injected back
underground into disposal wells, commonly after being
sent to Ohio or West Virginia.* In Texas, Oklahoma
and North Dakota, the dominant practice is to dispose
of liquid wastes by injecting them back underground.®
In California, regulators have recently halted the waste
injections at numerous wells out of concern that the
wastes are being injected directly into aquifers.”

Treatment at industrial waste facilities is imperfect,
allowing contaminants to flow through into rivers and
streams. In 2013, scientists reported tests on sediment
from the bed of Blacklick Creek, in Pennsylvania, at the
point where effluent flowed into the creek from an indus-
trial treatment plant with a history of accepting oil and
gas industry wastes.”’ The sediment contained greatly
enhanced levels of radioactive material, with radiation

at 200 times the level found in background sediments.””
Not only does this put at risk those who eat fish that rely
on the food chain from this stream, but it illustrates that
treatment is not necessarily effective. Baseline levels of
pollution, with some larger pollution events, are inherent
to drilling and fracking for oil and gas.

To the extent that treatment is effective, it concentrates
the contaminants and thus generates solid waste. Toxic
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Box 3 ¢ Accidents and spills

are business as usual

In 2008, ProPublica examined local and state govern-
ment documents from just Colorado, New Mexico,
Alabama, Ohio and Pennsylvania and identified more
than 1,000 cases of leaks and spills at oil and gas
industry sites.8® According to the Denver Post, the

oil and gas industry has reported about 2,500 spills
in Colorado since the beginning of 2010, with about

6 percent having contaminated surface water and

17 percent having contaminated groundwater.®' In
North Dakota in 2011, the oil and gas industry also
reported over 1,000 spills.82 An analysis by Energy &
Environment looked at available data and counted
over 6,000 “spills and other mishaps” in 2012 alone
from oil and gas industry operations throughout

the United States, and found that the incidents
seldom led to fines.®3 A subsequent analysis found
“at least 7,662 spills, blowouts, leaks and other
mishaps in 2013 in 15 top states for onshore oil and
gas activity.”®* In Pennsylvania, the Department of
Environmental Protection has recorded 209 incidents
in which the oil and gas industry either contaminated
or reduced the flow of water supplies.®

All of these estimates are conservative, given that
they consist only of incidents that are identified, that
meet specific state requirements for reporting, and
that actually get reported. Indeed, some mishaps are
difficult to identify. A PhD thesis in Petroleum Engi-
neering, completed in May 2014 at Louisiana State
University, explains that underground blowouts may
just appear to occur less frequently than those that
reach the surface, because the effects are hidden
underground.8®

- J

hydrocarbons, heavy metals and radioactive material
also become concentrated in sludge at the bottoms

of waste pits and in sludge and scale deposits within
equipment, such as within pipes and tanks.” Radia-
tion from these concentrated wastes, or from the rock
cuttings brought to the surface during drilling, is setting
off detectors at the gates to landfills.”* Massive quanti-
ties of low-level radioactive wastes pass through these
detectors, whether operational or not, and get dumped
in landfills,” if they are not first spilled beside a road on
the way to a landfill.>® The industry’s radioactive solid
wastes are also being illegally dumped.”’

Under a previous governor, North Carolina’s Depart-
ment of Environment and Natural Resources warned
that layers of cuttings could result in plugging of the
landfill and to eventual spills of fluid, known as landfill



leachate, that is enriched with diverse contaminants,
including the radioactive material.?® Given that the half-
life of radium-226 is 1,600 years, such spills would taint
the surrounding soil and watershed for centuries.”

Surface-water contamination also results when
conventional wastewater treatment facilities that are
not equipped to treat fracking wastewater nonetheless
receive it. The contaminants can pass right through
these facilities and be discharged into rivers, causing
problems for water systems downstream, as well as
for aquatic life."®® When downstream water utilities
disinfect river water with elevated levels of chloride or
bromide — two salts that characterize fracking waste-
waters'”! — the resulting chemical reactions can form
harmful byproducts that are linked to cancer and birth
defects and yet are difficult to remove once present in
drinking water supplies.’®?

Rather than simply not allow surface disposal, the EPA
is drafting rules that would require “pre-treatment” of
shale gas wastewaters before these wastes could be sent
to conventional treatment facilities that serve public
water systems."”® And since fracking is also occurring in
non-shale formations, guidelines for only shale forma-
tions are inadequate. However, as is the case with
rounds of wastewater recycling and industrial treatment,
this sole pre-treatment concentrates the toxins, creating
new disposal problems.

Aquifer contamination

In addition to contaminating farmland and watersheds,
plumes from leaks and spills of liquids at the surface can
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seep down into soil and can contaminate shallow aquifers,
as a significant fraction of spills have done in Colorado."
But aquifers also face unseen threats from below, both
immediate and over the long term.

Disproportionately high levels of arsenic, as well as
strontium, selenium and barium, have been identified in
groundwater in areas of the Barnett Shale region in Texas
that have seen more oil and gas activity."”® The presence
of these contaminants was believed to be due to their
increased mobility, as a consequence of either nearby
water withdrawals or mechanical disturbances, such as
vibrations introduced during drilling and fracking."”

In a handful of incidents, oil and gas companies have
injected fracking fluids or oil and gas industry wastes
very close to, if not directly into, underground sources of
drinking water."”® Beyond these cases of direct contami-
nation, a network of different pathways can allow
contaminants to indirectly seep into and contaminate
groundwater from below, in the aftermath of drilling and
fracking.!”” The pathways include new fractures created
by hydraulic fracturing, existing natural fractures and
faults, and openings along wells with compromised

construction, or integrity."’

Methane and other hydrocarbon gases

A study published in 2000 estimated that tens of
thousands of oil and gas wells in North America were
leaking gas, including into the atmosphere and into
shallow aquifers.""

In 2011, scientists observed that methane concentra-
tions in samples from water wells located in regions of
active Marcellus and Utica shale gas development were
17 times higher, on average, compared to samples from
water wells in regions without drilling and fracking
activity."? The authors concluded that “leaky well

3 n 2013, several

casings” were the most likely cause.
of the same scientists studied 141 wells in Pennsylvania
and found higher methane concentrations — by a factor
of six on average — in water wells located less than
about 3,200 feet (i.e., 1 kilometer) from a natural gas
well, compared to water wells located farther away from

any natural gas well."™

While methane itself may not be toxic, its presence in
aquifers indicates the presence of other hydrocarbons
that are toxic. (See Box 2, page 4.) When a mix of
hydrocarbon gas enters unventilated spaces through
contaminated water wells, it can cause suffocation and

S Methane that contaminates

even result in explosions.
aquifers may also, through geochemical reactions or
other mechanisms, increase levels of arsenic and other

harmful toxins in water brought to the surface."

Ultimately, the methane and other hydrocarbons may
or may not originate from the rock formation being
targeted, but the result is the same: the methane and
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other hydrocarbons are present at increased levels as
a consequence of drilling and fracking. There are many
well-studied reasons why, and the scale of the problem
derives from the scale of widespread drilling.

About 2.6 million onshore oil and gas wells have been
drilled in the United States since 1949," and about 1.1
million of these are actively producing."® More than

20 years ago, the EPA estimated that about 200,000 of
the over 1 million abandoned oil and gas wells in the
country were inadequately plugged, meaning that they
provide pathways for hydrocarbon gases, if not other
fluids, to flow up to the surface or to underground

sources of drinking water."”

Additionally, over 30,000 wells have been drilled for the
purpose of disposing of oil and gas industry wastes, via
injection.”® A gray area lies in how the industry takes
brines brought to the surface and then pumps them
back underground into wells to improve the flow of oil
out of adjacent wells; there are more than 110,000 of
these injection wells for “enhanced oil recovery.””'

Constructed of concrete and steel, all of the above
wells age and degrade over time."?> Moreover, from

the beginning of their construction, a significant frac-
tion of oil and gas wells — several percent — have

well integrity problems, meaning that injected fluids,
hydrocarbons and ancient brines may not be contained
within the inner tubing, or casing, of the well.”> Once
outside of this casing, these contaminants give rise to
pollution when they escape to the surface or move into
underground sources of drinking water that were drilled

through in order to construct a well."

Due to a variety of reasons, including cement shrinkage
and/or poor bonding, space can form between the outer

shell of cement and the various rock formations through
which an oil and gas well passes, creating a pathway for

the potential flow of contaminants.'”

A PhD thesis in petroleum engineering, completed in
May 2014, explains that highly pressurized fluids during
hydraulic fracturing can directly cause such separation,
resulting in “underground blowouts” — events in which
fracking fluids travel back along the path of the well

between the concrete and the rock formation, rather than
into the targeted formation.”” Compared to blowouts that

spew fluids into the air at well sites, these blowouts are
more difficult to detect, for obvious reasons.’?’

Fluids may also leak from oil and gas wells through small
fractures or channels that form within the interior of
the constructed well, either within the cement itself or

The Urgent Case for a Ban on Fracking

between concentric cylinders of cement and metal pipe,
or casing, used to build the well."”® Improper centering of
casings gives rise to less uniform flows of cement during
the construction of the well, and this in turn is another
factor that increases the risk of well integrity failures.”
Gradual settling over time due to the extraction of oil
and gas also applies stress that may eventually break, or

crack, constructed wells, leading to failure.®

As the many different mechanisms of well failure suggest,
the problem of leaky wells, and outright well failure, is
the topic of a large number of studies by industry and
academic scientists. The bottom line, however, is that
many oil and gas wells leak, and that the causes of leaks
are difficult to detect and fix, given that they occur for

so many different reasons, subject to diverse geological
conditions and to diverse industry practices.

A major concern is that, as a given year’s newly drilled
and fracked wells decline in production and degrade
physically, the percentage that develop integrity prob-
lems is likely to increase over time.”' Yet data on the inci-
dence of well integrity problems as wells age are severely
limited, not least because shale gas and tight oil wells are
relatively new. A 2003 study looked at federal data on the
over 10,000 wells drilled into the outer continental shelf
of the Gulf of Mexico at the time, and found that more
than 40 percent of those that were over 10 years old
displayed “sustained casing pressure,” meaning that the

wells were not containing hydrocarbon gas within the
inner tubing, or casing, used to channel hydrocarbons up
for production.’

A well head after fracking equipment has been
removed from the drilling site.
PHOTO CC-BY-SA © JOSHUA DOUBEK / COMMONS.WIKIMEDIA.ORG
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Now, according to a 2014 study, initial data on shale
gas well integrity in Pennsylvania do not bode well for
the future.”® In the Marcellus Shale region of Pennsyl-
vania, shale gas wells have proven to be more prone
to well construction “impairments” linked to well
integrity problems, compared to conventional wells,
especially in the northeastern part of the state, where
over 9 percent of shale gas wells have indications of
compromised well integrity.”*

Contamination of aquifers from methane and other hydro-
carbon gases alone warrants precaution over widespread
drilling and fracking. However, another major concern is
that “evidence of stray gas contamination could be indica-
tive of future water quality degradation, similar to that
observed in some conventional oil and gas fields.””* One
reason is that such contamination could be a harbinger of
contamination from the migration of other fluids, not just
the relatively buoyant hydrocarbon gases.”®

Hydrocarbon gases in aquifers
as a sign of more problems to come

If oil and gas companies drill and frack the hundreds
of thousands of new shale gas and tight oil wells envi-
sioned, the legacy of aging, degrading and increasingly
compromised wells will grow substantially. This legacy
may lead to long-term, region-wide changes in how

PHOTO CC-BY-SA © PETE STERN / FRACTRACKER.ORG

fluids mix and move underground over the coming
years and decades. How these changes might impact
the quality of underground sources of drinking water
remains unknown, highlighting the enormous risks
inherent to widespread drilling and fracking.

Aquifers are immediately put at risk when the leading
edge of injected fracking fluid propagates new frac-
tures farther than anticipated, reaching nearby oil and
gas wells, or injection wells that have compromised
cementing and casing.””” These “frack hits,” or so-called
well-to-well communication events, sometimes give rise
to surface spills,”*® and they are occurring for at least
two reasons. First, predicting the actual length of frac-
tures is a notoriously difficult mathematical problem,
sensitive to parameters that are specific to the geology
surrounding each individual well, and this sensitivity
leads to some fractures propagating farther than
expected.” Second, the locations and depths of many
thousands of the more than 1 million abandoned oil and

gas wells in the United States are not known."?

The issue of frack hits is foreshadowed in regulations
set forth by the EPA under the Safe Drinking Water Act,
and exposes a complicated story about the oil and gas
industry’s capture of U.S. regulatory policy. (See Box 4,

page 11.)

In addition to the immediate risks of contamination
from frack hits, the incidents clearly illustrate how wide-
spread drilling and fracking can change the connectivity
of a network of contamination pathways on a regional
scale. Several recent studies have begun to approach the
larger concerns about long-term impacts on a regional
scale, highlighting the severely limited scientific under-
standing of the issue, and underscoring the simple-
mindedness of the current regulatory approach to oil
and gas industry injections. (See Box 4.)

A 2012 study used a simplified mathematical model to
explore how preferential pathways for fluid flow, such as
faults and natural fractures, can influence the time scale
in which injected contaminants might reach under-
ground sources of drinking water under a worst-case
scenario."® The model suggested that slow contamina-
tion could occur within a decade.”®™ A second 2012 study
found evidence of a match between the geochemical
profile of salinity in shallow groundwater in northeast
Pennsylvania and that of Marcellus brine, suggesting

a “preexisting network” of pathways (i.e., unrelated

to fracking) between the Marcellus Shale and shallow
groundwater.”®® In 2014, another study demonstrated a
way to reduce the complexity of modeling the slow flow
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of contaminants through natural faults,'*® with an aim
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Box 4 ¢ Oil and gas industry injections

Under authority from the Safe Drinking Water Act, the U.S. EPA’s
Underground Injection Control (UIC) program regulates the oil and
gas industry’s injections of fluids underground into designated
wells (so-called “Class II” wells), but the program only regulates
injections of fluids into oil and gas wells for the purpose of hydraulic
fracturing if the fracking fluid contains diesel fuel."' In 1989, the U.S.
Government Accountability Office (GAO) determined that about half
of the 27 known or suspected contamination events due to Class Il
well injections arose because the injected fluids reached underground
sources of drinking water via nearby abandoned wells that had
integrity problems.'*2 These were frack hits, without the fractures.

The exemption for fracking fluids without diesel is known as the
Halliburton Loophole, since it was created through legislation crafted
behind closed doors, and ushered into law, with heavy influence from
former U.S. vice president and former Halliburton CEO Dick Cheney.'*?
Halliburton was the first company to conduct hydraulic fracturing
operations, in 1949.'44

Under UIC regulations, new Class Il wells are subject to regulations
that would require addressing the issue of frack hits, were it not for
this loophole.' The loophole thus explains how the issue of frack
hits has remained beyond regulation, and highlights how the oil and
gas industry, through its capture of U.S. energy policy, has erected
barriers to protecting public health and the environment.

Fluid awaits injection at a fracking site.
PHOTO CC-BY-SA © JOSHUA DOUBEK / COMMONS.WIKIMEDIA.ORG

Regardless, the protections that would be afforded under the Safe Drinking Water Act are severely limited. An Area
of Review (AoR) is defined at the surface, surrounding the site of a proposed UIC Class Il well, and then if nearby
wells or other potential contamination pathways are within (or, more precisely, beneath) this region, basic regula-
tory safeguards are triggered.'“® The U.S. Code of Federal Regulations provides two options for defining an AoR, the
simplest option being to just use a circle with a 400 metre radius."” Alternatively, applicants for permits can use a
calculation based on simplistic assumptions about the potential flow of the fluids that would be injected to arrive at
an AoR."8 In particular, the basis for the formula is that the formation receiving the injected fluids is “homogenous,”
meaning that there are no preferential pathways for flow, such as natural fractures and faults.'*

In 2004, a panel of experts convened by the EPA noted that these options were “adopted even though much existing
evidence showed that the actual pressure influence of any authorized underground injection operation is not
limited to any predetermined fixed radius around any proposed or existing injection well, but is a function of specific
physical parameters (including initial pore pressures in both the injection zone and the lowermost [underground
source of drinking water] and actual injection rate).”’>® The panel of experts further emphasized that “a fixed radius
AoR is based on operational assumptions made in the early 1980s,”"" and concluded that “enough evidence exists
to challenge the assumption that a fixed radius AoR is sufficient to assure adequate protection of [underground
sources of drinking water]... .5

The EPA, despite these strong statements, has kept the simplistic protections in place, having deferred action
because state regulatory agencies and the Ground Water Protection Council (GWPC) disagreed with the panel of
experts that data show that the 400 meter approach is inadequate.’>? But this decision reflects embedded conflicts
of interest.

Most of these state agencies, as regulators of oil and gas development in their respective states, are party to the
Interstate Oil and Gas Compact Commission (IOGCC) and thus share in the problematic but culturally entrenched
mission of promoting the efficient extraction of oil and gas,'>* so as to prevent “physical waste of oil or gas or loss in
the ultimate recovery thereof.”’>> The GWPC has been an outspoken advocate of hydraulic fracturing, most notably
through its co-sponsorship, with the IOGCC and the oil and gas industry, of the fracking chemical disclosure website,
FracFocus.org, which has created a platform for the oil and gas industry that gives the illusion of transparency.®®

This episode illustrates how longstanding alignments between the oil and gas industry and state governments

shape the science on which oversight of the oil and gas industry depends. Current policy that is intended to protect

underground sources of drinking water from oil and gas industry injections is based entirely on either an unscientific
(continued on page 12)
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(“Oil and gas industry injections”

continued from page 11)

compromise between the industry and regula-
tors (e.g., the fixed-radius, one-quarter mile AoR
approach) or, alternatively, on an overly simplistic
calculation using a decades-old mathematical
formula that is divorced from modern geological
understanding and modern computational science.

With wells now tunneling horizontally more than
three kilometers through rock formations and
being hydraulically fractured in tens of stages, and
with hundreds of millions of liters of fracking fluid
— with or without diesel — injected at each stage,
much has changed since the “operational assump-
tions made in the 1980s” that led to the AoR criteria.
Yet fracking injections that do not contain diesel
fuels are not even afforded the simplistic and dated
protections of the standard AoR approach, thanks
to the Halliburton Loophole, and until recently
fracking injections that do involve diesel fuels have
been in regulatory limbo. Complicating matters,
disclosure of whether or not companies are using
diesel fuels in fracking fluids is predictably problem-
atic. The Environmental Integrity Project revealed
that many companies had edited their previous
submissions to FracFocus.org, thereby rewriting
history and concealing their use of diesel fuels in
fracking fluids."’

In early 2014, the EPA did finally issue “guidance” for
injections of fracking fluid containing diesel fuels.'>®
While the guidance acknowledges that the simplistic
assumptions for the formula approach do not apply,
it merely recommends that regulators use one of
several variations on the quarter-mile fixed-radius
approach.” The guidance is most remarkable in
that it still does not draw on decades of progress

in the mathematical and computational sciences,
emphasizing only that such modeling “often
requires a significant body of data.”'®® Moreover,

the guidance does not mention the modeling
efforts that the EPA has commissioned as part of its
ongoing study of contamination pathways related to
hydraulic fracturing.

In June 2014, in unspoken disapproval of the EPA's
guidance on diesel fuels, a GAO report pointed to
“new” risks to underground sources of drinking
water presented by hydraulic fracturing with diesel
fuels and urged the EPA UIC program to convene

a panel of experts to review the risks.'® The

report also notes that the surge in the volume and
frequency of the oil and gas industry’s fluid injec-
tions are “overpressurizing” rock formations, leading
to surface spills’® — events that are akin to the

surface spills from frack hits.

J

toward modeling that approaches a regional scale.’

This effort to incorporate numerous wells and faults
at a regional scale is preliminary, based on simplifying
assumptions about the geometry and parameters that

control flow through these contamination pathways.'**

The EPA, as part of its multi-year study of the
potential impacts of hydraulic fracturing on drinking
water resources, has contracted researchers to model
a handful of simplistic contamination scenarios.'”
However, the preliminary models are far from being
employed to predict and potentially reduce the likeli-
hood of future contamination events stemming from a
single fracked well, much less to address the prospect
of contamination on a regional scale that communities

with widespread drilling and fracking may face."”

At the same time, the oil and gas industry’s capture of
U.S. energy policy is also on display in the results of

the contracted research. The scientists modeling the
contamination scenarios for the EPA view using their
novel computational methods to investigate the likeli-
hood of contamination as somewhat of a side note,

and put equal if not greater emphasis on the potential
future use of their methods to increase the production of

hydrocarbons from hydraulically fractured wells."”

The EPA’s recent guidance on the use of diesel fuels

in fracking fluids merely notes that modeling to actu-
ally calculate the potential extent of the migration of
injected fluids “often requires a significant body of
data.”"? This statement is a reference to the fact that
actually determining when and where contamination
events are likely to occur requires detailed information
that is specific to the geology surrounding individual
wells across a region, including the presence of nearby
natural faults and fractures, induced fractures from
fracking, and compromised wells. Yet this information
is not always available.

Actually determining when and where contamination
events are likely to occur would also require knowledge
of the parameters that control flow through these poten-
tially connected pathways, over long periods of time.
These parameters are highly uncertain, and vary by
location. Yet the outputs of the models are likely sensi-
tive to the parameters used, and to the assumptions that
these parameters embody. For example, assuming that
there is no natural fault providing a potential pathway
for contamination, when in fact there is one, funda-
mentally changes the model. The result is that crucial
information to ensure protection is not available.
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As one federal scientist told journalists at ProPublica,
“[t]here is no certainty at all in any of this ... You have
changed the system with pressure and temperature and
fracturing, so you don’t know how it will behave.””* The
uncertainty over how the hydrogeological system will
respond raises the specter of long-term aquifer contami-
nation as a ticking time bomb, with grave implications
for water availability, and for local economies, across the
country. This risk is simply unacceptable.

Earthquakes, Lightning Strikes
and Exploding Trains

Scientists now believe that, by pumping large amounts
of fluids underground, the oil and gas industry

is largely to blame for the significantly increased
frequency of earthquakes observed in the United
States in recent years.” For decades, the central and
eastern United States consistently registered about 20
magnitude 3.0 or greater earthquakes per year. ' In the
mid-2000s, this trend broke, and earthquake frequency
increased, directly coinciding with the expansion

of modern drilling and fracking.”® In 2010, 2011 and
2012 combined, there were about 300 earthquakes of
magnitude 3.0 or greater."”” In just the first half of 2014,
Oklahoma alone registered about 200 magnitude 3.0 or

greater earthquakes."

In a handful of cases, the evidence suggests that the
specific process of hydraulic fracturing has also induced
earthquakes, most recently in Ohio."” Most of the oil
and gas industry earthquakes, however, are evidently
occurring when high-volume wastes that are injected
into UIC Class Il wells lubricate faults, or increase pres-
sure beyond the strength of intersecting faults.”® A 2014
study has reported evidence that injection of oil and
gas industry wastes is triggering earthquakes centered
up to over 20 miles away from the injection well, in part

because of “modern, very high-rate injection wells.”"®’

A magnitude 4.7 earthquake was among the swarm of
1,000 smaller earthquakes all measured in Greenbrier,
Arkansas, in 2010 and 2011, again attributed to injections
of wastes.” Among the oil and gas industry earth-
quakes that have shaken Oklahoma, none was larger
than the magnitude 5.7 earthquake in 2011 that struck
Prague, Oklahoma, resulting in injuries to two people
and the destruction of 14 homes.”* Now, a 2013 study
has suggested that large remote earthquakes — far from
the United States — may actually be triggering earth-
quakes within the United States, including the magni-
tude 5.7 earthquake that hit Prague, Oklahoma."® That
is, oil and gas industry injections appear to be bringing
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NN L :
Residential damage from the magnitude 5.7 earthquake in 2011
that struck Prague, Oklahoma@. pHOTO BY U.S. GEOLOGICAL SURVEY

faults to near-critical thresholds, and then seismic waves
from large but remote earthquakes can then trigger the

movement of these faults.'

Identifying when and where critical thresholds are
nearly reached requires monitoring that can only be
done remotely, and thus imprecisely, given that faults
are buried deep underground. This phenomenon of
critical thresholds being remotely triggered emphasizes
the large uncertainties that cloud the question of when
and where the next oil and gas industry earthquake will
strike. Just how strong and potentially destructive and
costly the industry’s earthquakes might become also
remains an open question.

In some cases, the fluids injected by the oil and gas
industry have evidently entered and activated previously
unknown faults.”® The fact that there are unknown
faults further highlights fundamental limitations to
understanding, and predicting, when and where the
next oil and gas industry earthquake will occur. This fact
likewise highlights that assumptions about the network
of water contamination pathways within a neighborhood
of a given injection well can change.

More generally, the seismic waves that make up earth-
quakes — whether unleashed naturally or induced by
the oil and gas industry’s injections — may exacerbate
the problem of leaky oil and gas industry wells. The
seismic waves pass through at different depths at
different speeds, owing to differences in the density (and
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elasticity) of the underlying layers of rock formations
penetrated by an oil and gas well. As a consequence,
seismic waves do not uniformly shake the constructed
wells, resulting in physical stresses that can only
increase the likelihood of cementing or casing failures.

Oil and gas industry earthquakes have taken many

by surprise, but scientists have long known that injec-
tions (and withdrawals) of fluids beneath the surface
can induce earthquakes.” Few, if anyone, however,
anticipated the recent incidents in North Dakota in
which tanks holding oil and gas industry wastes have
been struck by lightning, resulting in explosions that
spilled contaminants onto surrounding lands and burned
for days.”® The storage tanks are evidently exploding
because, in an effort to avoid corrosion, the metal tanks
are lined with fiberglass, which has much lower conduc-

tivity than metal and thus overheats.™’

Trains carrying tight oil from drilling and fracking in the
Bakken region of North Dakota are also exploding.””
The surge in tight oil production in North Dakota and
Texas has led to a rapid expansion in the transport of
oil by train to refineries, in part because production

has outpaced pipeline construction.”' Energy Secretary
Ernest Moniz has noted that the oil industry has actu-
ally begun to prefer transporting oil by train, for the
flexibility it offers.”> However, several oil train explo-
sions — most catastrophically in Lac-Mégantic, Quebec,
which destroyed several blocks of the town and killed 47
people — have brought the so-called bomb trains to the
forefront of public attention.”?

The four high-profile explosions thus far — in Quebec,
Virginia, Alabama and North Dakota — reflect that

the oil contains relatively large amounts of natural gas
liquids, which are highly explosive.”* The explosions also
reflect that large quantities — often more than 10 million

Aftermath of the Lac-Mégantic, Quebec, oil train
derailment in July 2013. proto ccBy-sa © SURETE DU QUEBEC

liters per train — are now being sent very long distances
195

by rail to refineries, typically about 1600 kilometers.

The oil train explosions have brought the issue of
fracking to regions that are not actively targeted for
fracking, including Minnesota, Washington, D.C.,
Alabama and the Pacific Northwest."”® For example,
about 250 oil train cars pass though downtown Seattle
each day, and recently several of these cars derailed

at low speed, without incident, serving as a potential

wake-up call for the city."”’

An analysis of planned
projects for expanding refinery capacity in the region —
ironically including the conversion of facilities intended
for renewable liquid fuels — would add as many as 12
one and a half-kilometer-long oil trains each day to the

Northwest railway system.””®

Taken together, the earthquakes, lightning strikes and
exploding trains are a reminder that widespread drilling
and fracking now means many different things to the
communities that are affected in different ways. But
nothing affects residents of these communities living
alongside oil and gas industry sites more viscerally than
the oil and gas industry’s air pollution, which flows
along with the industry’s climate pollution.

Air and Climate Impacts

In essence, drilling and fracking gives rise to three
different streams of pollutants flowing into the air: the
clouds of silica dust from mining for and managing the
sand used in fracking fluids; the plumes of combustion
byproducts from engines, flares and explosions; and the
stream of pollutants that the oil and gas industry both
brings to the surface and leaks into the air.

Compromises with the industry call for more monitoring
to better understand precisely what the risks of toxic
exposures are for everyone living alongside drilling and
fracking operations, but calls for prolonged monitoring
and more studies just guarantee further pollution, and
further harm. Even assuming that strong regulation

and oversight can be put in place, and that negligence,
accidents and explosions can be eliminated, the baseline
level of the industry’s air and climate pollution will
guarantee certain harm to public health and will lock

in unacceptable climate risks. The industry’s air and
climate pollution is best avoided altogether with a ban
on fracking.

Silica dust

Clouds of silica dust form at well sites as sand is managed
and prepared for mixing into fracking fluid.* Silica dust
clouds also emanate from silica mining and processing
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sites. As with the issue of exploding oil trains, silica sand
mining has broadened the reach of fracking’s impacts
beyond regions targeted for shale gas and tight oil extrac-
tion, with large amounts of silica mined from or processed
in Wisconsin, Minnesota, lllinois and lowa.?*

A recent review of the public health impacts of drilling
and fracking summarizes that “[r]espirable silica can
cause silicosis and lung cancer and has been associ-
ated with tuberculosis, chronic obstructive pulmonary
disease, kidney disease, and autoimmune disease.”*"
The National Institute of Occupational Safety and
Health measured silica levels at 11 well sites, as silica
sand was being managed, and found that exposures
exceeded thresholds set to protect worker health, in

some cases by a factor of 10.%

Residents living nearby operations may also face serious
health risks. “The breathing part of it isn’t good. You can
just feel it in your throat, feel it in your nose,” explained
an individual living across the street from a Wisconsin
sand-washing plant.”® But the specific consequences
for those living nearby sand mines and drilling sites
remain unknown, and largely unstudied.”* A school in
New Auburn, Wisconsin, situated near four silica sand
mines, has found silica on air filters used in the school’s
air system, suggesting that low-level exposure in the
community may be the norm.?*

Byproducts from combustion

Exhaust from the diesel generators and large trucks that
crowd well sites, and smoke from flaring at well sites,
processing plants, and compressor stations, not to mention
explosions, create a second stream of toxic air emissions.

Along with carbon dioxide from combustion, these
plumes contain variable amounts of hazardous

air pollutants, including nitrogen dioxides, carbon
monoxide, particulate matter, and volatile organic
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compounds (VOCs), such as the hydrocarbons benzene,
toluene, ethylbenzene and xylenes (BTEX) and various
polycyclic aromatic hydrocarbons (PAHs).2*

Hundreds of heavy-duty truck trips per well are
required, largely to transport water, chemicals, and
equipment, as well as the wastes that result from drilling
and fracking.?”
of trucks and generators that burn natural gas would

lessen the air quality problems from diesel exhaust, and

Getting the industry to convert to fleets

the respiratory and cardiovascular health problems asso-
ciated with such exhaust,?® but not without the ill effect
of locking in demand for more drilling and fracking.

Smoke from flares at well sites and processing plants adds
to the baseline levels of engine exhaust in much less-
defined ways, dependent on the efficiency of combustion
and the makeup of the waste gases being burned. Of
course individual explosions are unforeseen, but they have
become an expected consequence of business as usual,
and they can lead to toxic smoke billowing for days.**

The pollutants that oil and gas
companies bring to the surface

The third stream of oil and gas industry pollution forms
out of the plumes of well- or site-specific mixes of
hydrocarbons and other air and/or climate pollutants,
as discussed in Box 2 (page 4). These are the pollutants
that come from below ground, and that are mobilized
into the air in the aftermath of drilling and fracking.
Now, based on a handful of studies in 2013 and 2014,

it has become clear that the oil and gas industry emits
more air and climate pollutants than officials estimate.

The air and climate pollutants that oil and gas compa-
nies bring to the surface include: methane and other
VOC:s, such as the BTEX hydrocarbons and other
“aromatic” hydrocarbons, including PAHs; hydrogen
sulfide; radon derived from radium present in targeted
rock formations; and any chemicals from fracking
suspended in the air as vapor or aerosol, such as glutar-
aldehyde, ethylene glycol and methanol.?™

Varying amounts of these pollutants flow from a vast
array of sources at successive stages within the industry,
including: during drilling, cementing and casing;
immediately after fracking fluid injection; from stored
wastes; from any accidents, spills and explosions; and
from inefficient flares and leaky valves, flanges, seals,
pneumatic devices, pipes and other equipment used to
manage, process, compress and transport the payoff
hydrocarbons — the crude oil, natural gas liquids and

natural gas.”"
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Again, methane is a potent greenhouse gas and a
primary driver of global warming.?” The BTEX air toxics
irritate skin and can cause respiratory and nervous
system problems with short-term exposure, and can
cause greater harm with long-term exposure, including
cancer.”” In the presence of sunlight, BTEX and other
VOCs also combine with combustion byproducts to
form ozone, a respiratory irritant that can prove fatal for
those with asthma.?’* PAHs that fall on land and surface
waters can accumulate in the food chain, potentially
resulting in harmful levels of exposure for humans

who consume contaminated fish.?"> Hydrogen sulfide

is highly poisonous, and oil and gas industry workers

at well sites may be advised to wear personal monitors
equipped with alarms.*'®

The chemicals in fracking fluid, as well as largely
unknown byproducts of chemical reactions during
fracking, are mobilized along with hydrocarbon gases
and other pollutants, and emitted into the air to varying
degrees.?” This puts the issue of fracking chemical
disclosure into proper perspective as a significant but
nonetheless singular component of the industry’s pollu-
tion. Full chemical disclosure would not put an end to
the industry’s water and air pollution.

The issue of fracking chemical secrecy nonetheless reso-
nates with the public, in part because it is an example of
the deference that policymakers regularly grant to oil and
gas companies, and because it illustrates how such defer-
ence holds back scientific investigations of the industry’s
impacts on public health and the environment. Indeed,
some in the oil and gas industry have worked with the
American Legislative Exchange Commission (ALEC), and
ALEC has in turn helped to see that state legislatures
only consider disclosure requirements that are acceptable
to the industry.”™ Even when disclosure is required in

the event of emergencies, as is the case in some states, a

company can be slow to comply.?”

While regulations vary by state, trade-secret protections
granted in the Toxic Substances Control Act mean that
fracking companies typically do not have to disclose

all the chemicals they pump underground.” In fact, in
many cases, oil and gas companies fold off-the-shelf
products into the fracking fluids that they make on-site,
without actually knowing the chemicals contained in
these products.?'

It is known that oil and gas companies have injected a
wide variety of toxic chemicals to fracture wells, and
have injected many more chemicals for which toxici-
ties are not well studied.?”* For example, among the
chemicals identified, over 100 are known or suspected

endocrine disruptors.?”® Numerous known or suspected
carcinogens also have been used since 2005 as additives
in hydraulic fracturing fluids.?** Many of the known
chemicals used are volatile, meaning that they escape
readily into the air.?*® Very little is known about health
risks posed by mixtures of all the chemicals brought to
the surface, and the extent of chemical reactions that

form dangerous byproducts.?

Emissions are larger than officials estimate

Beyond inadequate requirements for disclosure of
fracking chemicals, there are many other fundamental
challenges to quantifying the oil and gas industry’s
releases for each of the above pollutants.

The challenges begin with the number and diversity of
sources, and how the constellation of sources changes
over time as the oil and gas industry operates, targets
227 Geological
differences from well to well, and different stages within

new areas and adopts new practices.

the oil and gas system — from production to distribution
— give rise to differences in the chemical compositions
of what gets released into the air.?® The flow rate and
chemical composition of the plumes from a single source
can also change over time, under normal operations,?’
and can increase quickly, and unexpectedly, as a conse-

quence of equipment failures.

These factors make the size and chemical compositions
of the plumes in the third stream of emissions variable,
or well- and site-specific. Importantly, understanding
of the industry’s emissions is blocked by lack of access
to sites and to data held by oil and gas companies,
presuming that they have data. As noted already, these
companies are empowered by trade-secret protections
and by key exemptions granted to the oil and gas
industry under the landmark environmental laws. A
PhD thesis completed in 2014 reveals another obstacle
to full information: sources not counted at all, such as

abandoned oil and gas wells leaking methane and other
230

hydrocarbon gases.

r
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Against these challenges, the EPA estimates emissions
using a bottom-up approach, beginning with an inven-
tory of all of the different industry activities undertaken
in a given year.”®! The EPA then uses largely dated esti-
mates of average emissions of each activity to arrive at
an estimate of total emissions from the oil and natural

232

gas systems.?*? This approach relies heavily on voluntary

self-reporting from the industry.?*

In 2013, the EPA Inspector General found many oil and
gas industry emission factors to be of “low or unknown
quality” due to insufficient data, leading to a result that
“likely underestimates actual criteria pollutant emissions
from oil and gas production sources.”®* For example,
there are no emission factors for air toxics and VOCs
emanating from waste pits, from produced water tanks,
from steps in the well completion process including the
specific process of fracking, and from pneumatic devices,

or pressure valves.?®

Data on the actual levels of various hydrocarbons in

the atmosphere, taken from aircraft flights and/or from
surface monitoring locations, make possible an alterna-
tive, top-down approach to estimating industry emis-
sions. Using atmospheric chemistry, scientists take these
data and then combine them with data on wind patterns
to estimate, working backward, what the dynamic
streams of methane and other hydrocarbons were that
flowed together over an oil and gas play and gave rise to
the hydrocarbon levels that were measured.”**

Scientists using this aircraft measurement approach in
Utah, Colorado and Pennsylvania suggest that much
more methane and other air pollutants are flowing from
oil and gas sites than bottom-up estimates based on
dated emission factors and industry self-reporting.”’

Flying over an oil and gas field in Utah one day in
February 2012, Karion et al. measured very large levels
of methane — the equivalent of between 6.2 percent
and 11.7 percent of natural gas production that month,
assuming that the day was representative of daily
emissions that month.?® In April 2014, Caulton et al.
published a study of methane emissions during the
drilling stage at well sites in Pennsylvania and found
several super-emitters, each releasing 100 to 1,000 times
the EPA’s estimate of emissions during the drilling phase,
as utilized in its bottom-up, inventory estimates.”® In
May 2014, Pétron et al. looked at methane emissions in
the Denver-Julesberg basin in Colorado over a two-day
stretch in 2012 using monitoring equipment on towers
and on aircraft flown above the play, and concluded
from the measurements that methane emissions
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were “close to 3 times higher than an hourly emission
estimate based on EPA’s Greenhouse Gas Reporting
Program data for 2012.7%4

Because of variability from site to site, methane emis-
sions can be used only as a crude indicator of emissions
of other pollutants brought to the surface by the oil

and gas industry. Nonetheless, these results are consis-
tent with the EPA Inspector General’s conclusion that
current inventory estimates understate the oil and gas
industry emissions of air toxics and other VOCs, not just
methane.

Importantly, Pétron et al. estimated that benzene
emissions were about seven times larger than the
Colorado inventory estimates would suggest.**' The

fact that benzene emissions were evidently not just
approximately three times larger, consistent with the
finding on methane emissions, but closer to seven times
larger, shows how simple, generic (i.e., linear) formulas
for inferring non-methane VOC levels from methane
levels can mislead. Simple inference of non-methane
VOCs from methane can hide potentially crucial — and
harmful — differences in the compositions of the raw
hydrocarbon gases from well sites, as well as hide differ-
ences in the compositions of the different streams of
natural gases managed at different stages in the natural
gas system. In other words, far more harmful gases than
have been estimated may be flowing from some wells in
some regions, not just from the Denver-Julesberg basin.
This highlights that widespread drilling and fracking is

a large, uncontrolled experiment, and that the conse-

quences for human health remain largely unknown.?*

Top-down studies based on aircraft measurements only
provide a look at emissions over a short time span, and
from sources within relatively small areas of industry

activity. A paper published in December 2013 by Miller
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et al. has suggested that, nationally, in 2010, leakage of
natural gas from the oil and gas industry in the United
States amounted to the equivalent of over 3 percent of
end-use natural gas consumption that year; that is, the
authors suggested that actual emissions were more than
30 percent higher than the EPA’s estimate at the time.*?
In a review published in February 2014, Brandt et al.
surveyed the scientific literature on oil and gas industry
methane emissions and likewise concluded that the
bottom-up, inventory approach used by the EPA signifi-

cantly underestimates national methane emissions.***

Natural gas dependence causes
more global warming than thought

Because understanding of national methane emissions
is lacking, the climate impacts of widespread drilling and
fracking are a matter of current debate.?*> But the over-
whelming focus of this debate on the climate impacts of
using natural gas instead of coal to generate electricity
loses sight of the oil and gas industry’s role as a major
source of climate pollution.

About two thirds of U.S. climate pollution stems from
the oil and gas industry, with a little under 30 percent
stemming from natural gas production, processing,
transport and use.**® However, the estimates of methane
leakage used to arrive at these figures are based on the
official underestimates discussed above.?” The above
figures on climate pollution stemming from the oil and
gas industry also hinge on comparisons of the relative
contributions of the different greenhouse gases to global
warming.”*® Now, according to the consensus science
that is presented in the most recent Intergovernmental
Panel on Climate Change (IPCC) assessment, it is clear
that officials have also been greatly underestimating the

potency of methane as an agent of climate change.?”

The IPCC now states that, pound for pound, a pulse

of methane from the oil and gas industry traps 36
times more heat than a pulse of carbon dioxide, over

a 100-year time frame, and traps 87 times more heat
over a 20-year time frame.”’ Remarkably, since the first
IPCC assessment report, each subsequent report — in
1996, 2001, 2007 and most recently 2013 — has increased
the estimate of methane’s “global warming potential,”
relative to carbon dioxide.”' The most recent increase
was the largest,”? raising the question of whether more
increases are in store as climate science progresses.

Notwithstanding the significant climate pollution from
the natural gas system, advocates of natural gas have
touted the fuel as a tool for addressing the challenge

of global warming.?*?

Debate over the climate impacts
of switching to natural gas from other fossil fuels has
become controversial, in part because it is based on a
false choice: burn natural gas or burn other fossil fuels.
Framing the climate impact of fracking in this way loses

sight of three crucial points.

First, most recently, fracking is being done primarily
to extract oil. Since the end of August 2012, about 75
percent or more of drilling rigs have targeted primarily
oil, not natural gas, and about two thirds of all the
drilling rigs operating in the United States are the sort
capable of drilling horizontally through shale and tight

rock formations.?*

Fracking makes it possible to bring
to the surface and burn much more oil than previously
imagined, and there has never been any pretense

that such oil consumption is anything but bad for the
climate.”® Second, increased natural gas use in the
electricity sector does not just displace other fossil fuels,
it displaces cleaner solutions, such as solar, wind and
efficiency.”® Third, much of the coal displaced, instead of
staying underground, is just being exported and burned
in other countries, offsetting, at an international level,
the U.S. reductions in carbon dioxide emissions that
come from switching to natural gas.”” The claim that
these other countries would just burn coal from else-

258

where anyway”® reflects the exceptionally low standards

for U.S. leadership on the issue of global warming.

These three caveats set aside, Food & Water Europe
took a close look at the conditions and assumptions
under which using natural gas instead of other fossil
fuels might actually mean marginally less global
warming. Burning natural gas does produce about half
as much carbon dioxide as burning coal, with less poten-
tial for carbon dioxide reductions when using natural
gas instead of heating oil, gasoline or diesel.”* However,
these potential carbon dioxide reductions are offset by
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the leakage of methane from the natural gas system,
and just how much they are offset remains an open and

controversial question.*®

There are a variety of ways to compare methane emis-
sions to carbon dioxide emissions, in order to begin to
quantify the climate impacts of burning natural gas
instead of coal, or heating oils, or gasoline or diesel.*'
Methane does not persist in the atmosphere for as long
as carbon dioxide, so metrics used to compare emissions
of the two greenhouse gases depend on the time frame
considered. **? Focusing on the next few decades, a time
frame in which methane traps much more heat than
carbon dioxide does, pound for pound,*? is necessary for

three fundamental and pressing reasons.”®*

The first reason is that we face the risk that climate
tipping points will be surpassed in the near term,
meaning that natural positive feedbacks could kick in

and lead to irreversible changes.?*®

For example, reduced
Arctic ice coverage means more absorbed sunlight

and warming.”® Further, any warming that thaws ice
crystals that had trapped methane will give rise to
more methane emissions, and thus more warming.?’
Indeed, thawing of permafrost in the Yamal Peninsula

in Russia, and the subsequent release of massive
amounts of methane, likely explains the formation of
seemingly bottomless craters in July 2014.%® Second,
even discounting the risk of climate tipping points, the
changes to the climate that are already expected to
accompany 2 degrees Celsius of post-industrial warming
promise to be dangerous and costly.* Third, current
climate science warns that to have a “good” chance —
that is, significantly better than a 50-50 chance — of
keeping warming from going beyond 2 degrees Celsius
requires a very rapid transition off of all fossil fuels,

leaving most underground.?”
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Returning to the question of methane leakage, a 2012
study found that natural gas leakage that amounts to
more than about 3.8 percent of natural gas consump-
tion means that switching from burning coal to burning
natural gas to generate electricity would be worse for
the climate for about 20 years, a wash at 20 years, and
marginally less damaging thereafter.””’ The authors
further determined that leakage at about 7.6 percent
would make such a switch worse over a 100-year
horizon.?’? These breakeven leakage rates were calcu-
lated, however, using the now outdated estimates of

methane’s potency as a driver of climate change.?”?

Now, looking over the 20-year horizon, the breakeven
leakage rate is closer to 2.8 percent for electricity
generation, when accounting fully for the new IPCC
estimates of methane’s potency.”* Similarly, on the
20-year time frame, the breakeven leakage rates are
also lower, now at about 0.9 percent when natural gas
displaces diesel in heavy trucks and 1.7 percent when
natural gas displaces gasoline in cars, although both of
these breakeven leakage rates do not incorporate several
factors that would make them even lower.” As stated
already, natural gas leakage in 2010 amounted to more
than 3 percent of consumption in 2010.77 It remains

to be seen how much more natural gas than 3 percent
leaked then, and whether much more than 3 percent
continues to leak.?”’

Therefore, at best, it will take decades before switching
from coal to natural gas in the electricity sector will
translate to moderately less climate damage — that is
the reality of the “climate benefit” presented by advo-
cates of drilling and fracking for natural gas. Crucially,
this presumes that strong regulatory and enforcement
regimes can be put in place to reduce leakage; yet given
the entrenched position that the oil and gas industry
enjoys in American politics, economics and law, such a
regime remains unlikely.

Several studies have already made clear that simply
shifting to greater energy dependence on natural gas
will do little to change our current path toward devas-
tating impacts from global warming.””® Yet these studies
were completed before the consensus increase in the
potency of methane as a greenhouse gas, and they
pre-date the evidence that officials have significantly
underestimated methane emissions from the oil and gas
industry. In particular, the International Energy Agency
estimated that a “Golden Age of Gas” scenario of
increased global dependence on natural gas would lead
to an increase in the global average temperature of 3.5

degrees Celsius by 2035, from pre-industrial times.?”
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Allowing a 3.5 degrees Celsius increase in global mean
temperature is unconscionable.?*
regional growing seasons and alter familiar rainfall and

snowmelt patterns, threaten coastal communities and

It would change

economies with rising and acidifying seas, bring regional
droughts that are unprecedented in human history, and
risk climate tipping points, including “abrupt and irre-
versible” changes in ecosystems, with runaway warming

fueled by positive feedbacks in the climate system.*®’

Clearly, we must urgently bring the fossil fuel era to an
end. As corollary, we must keep those with large stakes
in oil and gas extraction from sinking capital and labor
into infrastructure that would lock in decades more

climate pollution.??
that we can expect if we follow the current course of

U.S. energy policy, marked by long-term commitments
283

Yet that is precisely the outcome

to increased natural gas-fired electricity generation
and to sinking tens of billions of dollars, if not hundreds
of billions of dollars, into a massive build-out of fossil

fuel export infrastructure.?®*

[llustrating the hypocrisy of the oil and gas industry’s
rhetoric regarding fracking and U.S. energy security,
current applications for authorization to export liquefied
natural gas amount to a staggering 60 percent of 2013

285 Because conventional

U.S. dry natural gas production.
production of natural gas is in decline, increases in

demand for natural gas to fulfill export contracts would
lead to intensified and accelerated drilling and fracking

for shale gas.*

Public Health, Economic

and Social Impacts

All of the above threats from drilling and fracking
are negatively affecting quality of life in impacted
communities, and bringing harm to public health

and to local economies. Health problems and other
injuries stemming from drilling and fracking opera-
tions have turned upside down the lives of many
hundreds if not thousands of affected individuals.?’
These harms are compounded by the larger public
health and economic problems that communities face
due to the oil and gas industry’s climate pollution and
the ticking time bomb scenario of looming, long-term

risks to vital aquifers.

Regarding the specific public health impacts from

air pollution, one key 2014 study explains how the
“episodic and fluctuating” nature of the toxic plumes
of pollutants from industry sites means that standard
air quality measures — which average over a region,
and average over stretches of time — can miss the
“intensity, frequency or durations of the actual human
exposures to the mixtures of toxic materials released
regularly at [unconventional natural gas development]
sites.””*® The authors summarize these health prob-
lems as including “respiratory, neurologic, and dermal
responses as well as vascular bleeding, abdominal pain,
nausea, and vomiting.”* The authors suggest that
the episodic and fluctuating nature of the industry’s
pollution explains the current disconnect between the
many reports of health problems, on the one hand,
and on the other hand the contrary claims of minimal
air quality impacts, based on air quality measures
that smooth out, and thus fail to see, the actual peak
exposures experienced by individuals.?°

One unfortunate aspect of the cases of health problems
that have accumulated in Pennsylvania is that state health
officials may have been under directions to look the other
way,”! serving as a sad reminder of the very real conse-
quences that flow from corporate capture of regulatory
processes that are intended to protect the public.

In Colorado, air quality measurements revealed that
residents living closer to oil and natural gas wells were
shown to have a higher risk of exposure to cancer-
causing benzene.”? Some of the same scientists, in a
subsequent study published in 2014, showed an asso-
ciation between birth defects and the proximity and
number of oil and gas wells to each new mother’s home

address during pregnancy.?”

In several regions of the United States, ozone — which
damages crops and exacerbates breathing problems,
among other health problems — has reached harmful
levels owing in large part to the collective sources of
VOCs and combustion byproducts emitted from oil and

gas operations.”
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An expansive and adaptive network of real-time monitors
of air pollution emissions would be required — coupled
with full chemical disclosure, and full understanding of the
byproducts of fracking chemical reactions — before the full
extent of the exposures experienced by industry workers
and by those living nearby can actually be known. This
would involve a large, expensive, regulatory effort, but open
research questions would continue to persist regarding the

health effects of combined exposures.?”®

Researchers working under Maryland Governor Martin
O’Malley’s “Marcellus Shale Safe Drilling Initiative” have
made explicit that the best data would be generated if
Maryland residents who are unfortunate enough to live
or work alongside drilling and fracking sites could wear
personal air quality monitoring devices.*® This illustrates
vividly that these residents would be the subjects —
human guinea pigs, in fact — of a large uncontrolled
experiment addressing these open questions. It is unac-
ceptable that residents of communities targeted with
drilling and fracking face being enrolled in this experi-
ment so that oil and gas industry interests can expand
drilling and fracking.

Yet beyond the chemical pollutants, there are many
other important public health and economic stressors
that accompany widespread fracking.”” In January
2013, the American Public Health Association adopted
a policy statement citing “a wide range of potential
environmental health concerns” including noise and
light pollution and impacts on community wellness and
mental health, occupational health, local public health,

and health care and emergency response systems.”*®

More broadly, the social and economic disruptions
experienced by communities include: diverse physical
and mental health consequences®’; increased demand
on emergency and other social services, and damage to
public roads®®; declines in property values®'; increases in
crime and sexually transmitted disease®%; and losses felt
in established sectors of local economies, such as agricul-
ture and tourism.*”® In Pennsylvania, housing shortages
are doubling and tripling local rents, forcing lower-
income workers who previously had been self-sufficient
to turn to public assistance for help covering the higher

cost of living.>*

Importantly, some of the disruptions that communities
face are likely to persist long after the oil and gas industry
leaves town. A 2014 study focused on community risks
reports that “[o]ver the long-term, natural resource
dependent communities experience relatively high rates
of unemployment and poverty, instability, inequality,
crime, and low educational attainment.”*® As one North

The Urgent Case for a Ban on Fracking

Dakota social services director puts it, “about 10 percent
of the people are making a profit from the oil wells and

90 percent have to put up with the problems.”* This puts
into perspective the industry’s claims about jobs, which
typically derive from crude, proprietary and unverifiable
economic forecasting models, based on data provided by

307

the industry.

For communities subjected to booms followed by busts
in natural resource extraction, the explanations for
negative outcomes over the long term include: “suscep-
tibility to volatile economic patterns related to mineral
development, a lack of wealth captured at the local level,
decreased outside investment, a lack of economic diver-
sity, and ineffective governance.”**

Wealth is not captured at the local level when lease-
holders profiting from extraction are not local. Also, when
oil and gas companies move in to drill and frack oil or

gas in a new region, much of the associated spending
happens out of state, where companies are headquartered
and skilled workers are based.’” Decreased investment
and “lack of economic diversity” in communities with
drilling and fracking may stem in part from the “stigma”
created by industrial pollution, and the looming risk of
contamination over the long term.*"® Longstanding pillars
of local economies can get crowded out during a local
boom and fail to recover once drilling activity declines,
particularly agriculture and tourism, which typically rely
heavily on a community or region’s brand.*"

As for “ineffective governance” at the local level,*” this

is compounded by the oil and gas industry’s pervasive,
longstanding and outsized influence on state- and
federal-level governance. Given the exemptions under all
the landmark environmental laws, the federal government
has “largely and deliberately cut itself out of the regula-
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tory picture,” leading to a “fractured and fragmented
regulatory policy nationwide.”” Different states, and
municipalities, have taken different approaches, ranging
from outright bans to a “race to the bottom” trying to
accommodate the oil and gas industry.** Such accommo-
dation comes at the public’s expense.

The open scientific questions surrounding the impacts of
fracking amount to irreducible and unacceptable risks.
Even assuming some ideal form of governance that is
not ineffective, the inevitable harm caused by accidents,
leaks and spills of pollutants, the long-term of risk of
groundwater contamination, the climate pollution, and
the social and economic disruption, all taken together,
warrant a ban on fracking.

Ban Fracking and Usher in a Safe
and Sustainable Energy Future

The evidence is clear. All of the above impacts from
widespread drilling and fracking create significant
public health and environmental risks and harms, and
endanger society with the prospect of a wildly unstable
climate. Current scientific understanding supports
precaution in the face of these risks and harms. Climate
science, in particular, supports urgent action to bring an
end to our dependence on fossil fuels.’” Yet on top of all
the risks and harms reviewed in this report, widespread
fracking is supplanting opportunities to benefit from

safe and sustainable energy solutions.>™

Hundreds of communities across the country, and around
the world, are rising to the occasion with municipal bans,
calls for moratoria, and other actions against fracking.’”
These actions directly challenge the legitimacy of the oil
and gas industry’s entrenched position within our politics,
economy, infrastructure, institutions, laws and culture.

Battling a fracking wastewater liner fire in Hopewell
Township, Pennsylvania. proto ccsy-sa © FRACTRACKER.ORG

They are signs of the necessary social and moral shift
away from fossil fuels.’™ The actions help foster a transi-
tion to a safe and sustainable energy system.

Calling on well-heeled lobbyists, political campaign
war chests and public relations specialists, the oil and
gas industry is, in response, leveraging its entrenched
position in politics, society and our economy,*” but this
response will fail.

The United States is blessed with abundant renewable
energy resources, and we have innovative technologies
and proven policies for eliminating wasteful and need-
less energy use.*”® We simply require urgent political
action, strong political leadership and rapid cultural
change to reorient our economy around needing less
energy, meeting energy needs efficiently and harnessing
renewable energy resources.

/

\
Box 5 ¢ Lessons for Europe
A fracking boom, as occurred in the US over the last decade, is unlikely to spread across Europe. Limited geological
knowledge about Europe’s shale and other unconventional resources and a less developed oil & gas industry will slow
down efforts to extract shale gas in the European Union.
Yet, some governments in Europe have firmly bought into a hype about the potential of shale gas, promoted by Big Oil
& Gas, and, are pursuing ‘a dash for gas’ approach in an effort to facilitate exploration efforts.
However, early exploration efforts in Poland, the UK and Romania have been heavily contested: Local residents,
farmers, water companies, beer brewers and environmental groups have all teamed up to stop fracking, before it gets
underway.
There is no public acceptance of fracking in Europe: The growing body of evidence about the negative climate, envi-
ronmental and public health impacts of fracking in the United States should continue to strengthen the movement to
ban fracking, especially in a densely populated continent like Europe.

)
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To usher in this vision for a safe and sustainable energy
future — and to fast forward the necessary social and
moral shift away from all fossil fuels — we urge commu-
nities and local, state and federal policymakers in the US
to:

« Ban fracking and ban associated activities, such
as sand mining and waste disposal that support
fracking;

« Fully investigate claims of contamination from
drilling and fracking;

« End the oil and gas industry’s exemptions from
environmental and public health laws;

« Terminate public funding of the oil and gas industry,
including the billions of dollars in direct tax breaks
that pad industry profits each year;

Pray.com
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Stop fossil fuel exports and the construction of
infrastructure to support these exports;

Enact aggressive energy conservation policies,
including large public transportation investments
and widespread deployment of other energy-saving
solutions;

Establish ambitious programs for deploying and incen-
tivizing existing renewable energy and energy efficiency
technologies in order to slash fossil fuel demand;

Modernize the U.S. electrical grid so that it caters to
distributed renewable power generation; and

Make sweeping investments in research and
development to overcome technological barriers
to the next generation of clean energy and energy
efficiency solutions.
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