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Introduction

Vast reserves of oil and natural gas have been known to exist in shale formations throughout the
United States for decades, but extracting these resources was not economically viable until the
advent of “smart drilling” technology—the combination of horizontal drilling, hydraulic
fracturing techniques, and computer-assisted underground monitoring.1 This technology, along
with confidence that oil prices would remain high, gave producers the incentive to discover and
develop shale and other unconventional sources of oil and gas around the nation.2

Hydraulic fracturing, more commonly known
as “fracking,” has transformed the way oil
and natural gas are produced in the United
States. Before hydraulic fracturing became
widely practiced, U.S. energy production
forecasts were bleak and threatened to exert
downward pressure on the economy as a
whole.

For example, in his testimony before the House Energy and Commerce Committee in 2003,
then-Federal Reserve Chairman Alan Greenspan warned high natural gas prices were
particularly worrisome for industries dependent upon large amounts of natural gas, such as the
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chemical, fertilizer, and steel and aluminum processing industries. Greenspan noted, “The
perceived tightening of long-term demand-supply balances is beginning to price some industrial
demand out of the market.”3 Greenspan suggested the United States increase natural gas imports
from abroad in the form of liquefied natural gas (LNG) to satisfy domestic demand and reduce
consumer costs.4

Greenspan’s forecast appeared to be accurate as natural gas prices continued to climb in 2005,
reaching $16 per million British Thermal Units (MMBtu) in some production area spot markets
due to growing demand and a drop in production resulting from damage to offshore drilling
infrastructure caused by Hurricane Katrina.5

Despite these supply problems, 2003, the year
Greenspan delivered his pessimistic forecast
on the future of natural gas, marked a turning
point in the national narrative on oil and gas
production when scientists in the Barnett
Shale of northern Texas, using the smart

drilling technology developed by George Mitchell in the 1990s, demonstrated that a combination
of hydraulic fracturing and horizontal drilling could transform previously uneconomic plays into
viable drilling options, and in doing so changed U.S. oil and natural gas supply forecasts from
scarcity into abundance.6,7

Thirty-five states now participate in what has been christened America’s Shale Revolution. This
development has resulted in a 34 percent increase in U.S. natural gas production since 2005,
which has made the United States the world’s largest producer of natural gas.8

The Shale Revolution also has brought U.S. oil production to a 20-year high and created

Thirty-five states now participate in
what has been christened America’s
Shale Revolution.
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thousands of energy sector jobs, in addition to thousands of jobs outside the energy sector.9,10

Last year, U.S. oil production increased by 14 percent over the previous year, the greatest
increase among countries annually producing a million barrels or more. The year 2012 also
marked the largest one-year increase in oil production in U.S. history.11 In the process, oil
imports as a percent of U.S. consumption have fallen from 70 percent in 2009 to 37 percent in
February of 2013, despite policies from Washington that have caused production of oil, natural
gas liquids, natural gas, and coal on federal land to fall in quantity and as a percentage of total
production.12,13 Furthermore, North America is projected to become energy-independent by
2020, a development that would have been impossible prior to the invention of smart drilling.14

The economic impact of hydraulic fracturing
is not limited to the energy sector or the
communities near drilling sites. Increased
domestic production of natural gas has
resulted in lower natural gas prices.
According to the Yale Graduates in Energy
Study Group, natural gas consumers saved
more than $100 billion in 2011; the study suggests the overall benefit derived from recovering
shale gas outweighs the costs by a ratio of 400 to 1.15 Inexpensive natural gas is also driving
investment in energy-intensive industries such as steel and aluminum processing, fertilizer
production, and manufacturing as energy becomes more affordable due to the switch from coal
to cleaner and less-expensive natural gas for electricity generation.

The economic impact of hydraulic
fracturing is not limited to the energy
sector or the communities near drilling
sites.
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The United States is the world leader in developing hydraulic fracturing technology and
development of shale reserves. State and federal regulators are responsible for developing rules
and guidelines to protect the public interest. Every society utilizes natural resources, and doing
so will have an impact on the environment. People must weigh the costs of developing the
resource against the benefits that would be derived from doing so, and develop that resource in
the most environmentally friendly way. 

Although stories of economic opportunity are
a major focus in newsrooms across the
nation, environmental groups have raised
concerns about the impact this new technique
for oil and gas extraction could have on the
environment, including concerns about
groundwater contamination, water
consumption, wastewater disposal,

earthquakes, and greenhouse gas emissions. Some environmental groups and policymakers have
called for increased regulation of the hydraulic fracturing industry, and others have advocated
fracking moratoria, such as the one that has been in place in New York since 2008. 

Those raising these fears have taken advantage of the public’s limited understanding of the smart
drilling process, limited knowledge of geology, and lack of knowledge of current federal and
state regulations on oil and gas production. This Policy Study has been written to explain the
advantages and disadvantages of smart drilling and the alternatives so that a better-informed
discussion can take place.

In Part 1 of this Policy Study, the author reviews the background and potential of hydraulic
fracturing in the United States and then puts that potential in the context of the supply of and
demand for oil and gas. Part 2 addresses the environmental impacts of hydraulic fracturing, both
positive and negative, as well as public safety issues that have been raised by activists, such as
potential harm to drinking water supplies. Part 3 discusses how oil and gas production is
regulated at the state and national levels and discusses the proper interaction of these two levels
of government. Part 4 offers concluding remarks. 

This Policy Study concludes hydraulic fracturing can be done in a safe and environmentally
responsible manner. State governments have done a commendable job working with
environmental and industry leaders to craft legislation that protects the environment while
permitting oil and gas production to move forward. Federal regulations would be duplicative,
resulting in higher costs without significantly increasing environmental protections.

This Policy Study has been written to
explain the advantages and
disadvantages of smart drilling and the
alternatives so that a better-informed
discussion can take place.
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PART 1
The Extraction Process

Conventional Oil and Gas Extraction

Traditionally, oil and gas wells were drilled straight down into permeable, oil- and gas-rich host
rocks such as sandstone or limestone, where oil and gas could easily flow through the rock, into
the well, and up to the surface. 

Think of it as drinking the last of a soft drink
from a fast food restaurant. The straw is the
well that extends to the bottom of the cup, the
beverage is the oil or gas, and the ice is the
permeable host rock. The high permeability
of the ice allows the soft drink to be sucked
out of the cup relatively easily. Although this
analogy is imperfect (oil and gas rise through
the well due to pressure, whereas the beverage is brought up by a vacuum), it provides a basic
understanding of how oil and gas flow through the host rock during the process of conventional
drilling. 

As production from conventional wells began to decline after 1985 (see Figure 1), scientists
searched for alternative methods of extracting oil and gas. The result was smart drilling, the
combination of hydraulic fracturing and horizontal drilling. Although hydraulic fracturing and
horizontal drilling had been used separately to stimulate production at conventional wells since
1947 and 1929, respectively, the combination of these methods has enabled scientists to extract
oil and gas trapped in impermeable source rocks such as shale, well-cemented sandstone, and
coal bed methane deposits once considered too costly to develop.16

Media reports of “fracking” refer to the combination of these two techniques. Throughout this
Policy Study the author will use the terms hydraulic fracturing, fracking, unconventional energy
production, and smart drilling interchangeably to mean the combination of hydraulic fracturing
and horizontal drilling, except in the section entitled “What is Fracking?” where the author
provides a more detailed explanation of these two techniques and their relation to
unconventional energy production.

As production from conventional wells
began to decline after 1985, scientists
searched for alternative methods of
extracting oil and gas. The result was
smart drilling.
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What Is Fracking?

Hydraulic fracturing is the process of breaking up low-permeability oil- and gas-rich source
rocks, enabling the oil and gas to flow freely toward the well. It is accomplished by injecting a
mixture of water, sand, and chemical additives at extremely high pressures of 10,000 to 15,000
pounds per square inch (PSI) into wells drilled in the source rocks.17 This mixture, commonly
referred to as fracking fluid, is composed of 90 percent water, 9.5 percent sand, and 0.49 percent
chemical additives.18

The sand, typically referred to as frac sand, is generally well rounded (almost spherical), well
sorted (all the grains are generally the same size), and durable (able to withstand compressive
stresses of 4,000 to 6,000 psi). The sand acts as a proppant keeping open the fissures created

Figure 1. U.S. Oil Production 1983–2012

Following nearly two decades of declining oil production, hydraulic fracturing has reversed the U.S. oil
production trend. Source: U.S. Department of Energy. According to the International Energy Agency,
the United States is projected to become the world’s largest oil producer by 2017, surpassing Saudi
Arabia. Peg Mackey, “U.S. to Overtake Saudi Arabia as Top Oil Producer: IEA,” Reuters, November
12, 2012, http://www.reuters.com/article/2012/11/12/us-iea-oil-report-idUSBRE8AB0IQ20121112. 
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during the fracking process, increasing the porosity and permeability of the rocks, thus allowing
more oil and gas to be recovered (see Figure 2).19

Fracking Fluid

Although chemical additives constitute a very small percentage of the fracking fluid, as shown in
Figure 3, they serve a wide variety of important functions such as preventing corrosion in the
well, reducing surface tension in liquids, stabilizing clay particles, adjusting pH, and eliminating
bacteria.20

Many of the chemicals used in fracking fluid are found in common household items. Figure 4
shows the category of the chemical, the name of the chemical, its purpose in the well, and where
it can be found in your bathroom, laundry room, or garage.21

Concerns about the safety of some of these chemicals have prompted the oil and gas industry to
undertake two major courses of action: one, increasing the disclosure of the chemicals used in
the smart drilling process, and two, in the case of one company, making the chemicals used in
fracking fluid nontoxic.

Figure 2. Resource Flow Through Proppant

Proppant prevents the fissures created during the fracking process from collapsing and allows oil and
gas to flow freely to the well. Source: Image modified from momentivefracline.com.
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Chemical disclosure has occurred through Web sites such as Fracfocus.org and its European
counterpart, NGSFACTS.org.22 These Web sites provide the public access to the reported
chemicals used in wells in a particular area. Fracfocus.org allows individuals to learn which
chemicals are utilized at each specific well in its database, an important feature because the
chemicals used vary based on local chemistry, causing them to differ from well to well.23

Further responding to concerns that the chemicals in fracking fluid could harm the environment,
Halliburton has introduced CleanStim, a new nontoxic mixture of fracking fluid additives
consisting entirely of ingredients used in the food industry. Colorado Gov. John Hickenlooper, a
Democrat who holds a master’s degree in geology, grabbed headlines after he told the U.S.
Senate Committee on Energy and Natural Resources that he drank CleanStim and it was a
“benign fluid in every sense.”24 It remains to be seen whether entirely nontoxic chemical
additives will become widely used in fracking fluid, but as chemical disclosure becomes more
prevalent, products like CleanStim have the potential to change the chemical makeup of fracking
fluid at wells across the nation.

Figure 3. Composition of Fracking Fluid

Fracking fluid is largely composed of water and sand (90 percent water and 9.51 percent sand).
Chemical additives represent just .49 percent. Source: United States Department of Energy, Modern
Shale Gas Development in the United States: A Primer, April 2009, p. 62, http://fracfocus.org/node/93
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Figure 4. Fracking Fluid Chemicals and Their Daily Applications

Additive Type Main Compound(s) Purpose
Common Use of
Main Compound

Diluted Acid (15%) Hydrochloric acid or
muriatic acid

Help dissolve minerals and
initiate cracks in the rock

Swimming pool chemical and
cleaner

Biocide Glutaraldehyde Eliminates bacteria in the
water that produce corrosive
byproducts

Disinfectant; sterilize medical
and dental equipment

Breaker Ammonium persulfate Allows a delayed breakdown
of the gel polymer chains

Bleaching agent in detergent
and hair cosmetics
manufacture of household
plastics

Corrosion Inhibitor N,n-dimethyl formamide Prevents the corrosion of the
pipe

Used in pharmaceuticals,
acrylic fibers, plastics

Crosslinker Borate salts Maintains fluid viscosity as
temperature increases

Laundry detergents, hand
soaps, and cosmetics

Friction Reducer Polyacrylamide Minimizes friction between
the fluid and the pipe

Water treatment, soil
conditioner

Mineral oil Makeup remover, laxatives,
and candy

Gel Guar gum or
hydroxyethyl cellulose

Thickens the water in order to
suspend the sand

Cosmetics, toothpaste,
sauces, baked goods, ice
cream

Iron Control Citric acid Prevents precipitation of
metal oxides

Food additive, flavoring in
food and beverages; lemon
juice ~7% citric acid

KCI Potassium chloride Creates a brine carrier fluid Low sodium table salt
substitute

Oxygen Scavenger Ammonium bisulfite Removes oxygen from the
water to protect the pipe from
corrosion

Cosmetics, food and
beverage processing, water
treatment

pH Adjusting Agent Sodium or potassium
carbonate

Maintains the effectiveness of
other components, such as
crosslinkers

Washing soda, detergents,
soap, water softener, glass
and ceramics

Proppant Silica, quartz sand Allows the fractures to remain
open so the gas can escape

Drinking water filtration, play
sand, concrete, brick mortar

Scale Inhibitor Ethylene Glycol Prevents scale deposits in
the pipe

Automotive antifreeze,
household cleansers, and de-
icing agent

Surfactant Isopropanol Used to increase the
viscosity of the fracture fluid

Glass cleaner, antiperspirant,
and hair color

Note: The specific compounds used in a given fracturing operation will vary depending on company preference,
source water quality, and site-specific characteristics of the target formation. The compounds shown above are
representative of the major compounds used in hydraulic fracturing of gas shales. Source: United States
Department of Energy, Modern Shale Gas Development in the United States: A Primer, April 2009, p. 63,
http://fracfocus.org/node/93
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The Drilling Process

An average unconventional gas well is drilled to a depth of 7,500 ft, the equivalent of five Willis
Towers (formerly known as the Sears Tower) stacked on top of each other.25 During the initial
drilling phase, wells are drilled vertically to a depth below the deepest drinking water and
irrigation aquifers. Steel surface casing is then inserted down the length of the drilled hole, and
cement is pumped the length of the hole to create a barrier of cement and steel between the well,
groundwater aquifers, and sensitive geologic formations.26 Figure 5 describes the hydraulic
fracturing process in greater detail.

Figure 5. Cross-Section of an Unconventional Well

Source: Graphic by ProPublica/Creative Commons, available at “How Does Hydraulic
Fracturing (“Fracking”) Work?” State Impact: Texas, NPR,
http://stateimpact.npr.org/texas/tag/fracking/
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After the well has been cased with
steel and cement, operators begin
the horizontal drilling phase of the
process by angling the well toward
the rock layer containing the oil or
gas, which is known as the target
formation or the “payzone.”
Horizontal drilling increases the
surface area of the well located in
the “pay zone,” increasing the
amount of oil and gas that can be
recovered with one well hole (see
Figure 6). A single horizontal well
can extend up to two miles away
from the drilling pad and,
depending on local factors such as
geology and the availability of
mineral leases, can produce 25 to
30 times more oil or gas on
average than a conventional
vertical well during the course of
its lifetime.27

In addition to increasing exposure
of the target formation to the well,
horizontal drilling makes it
possible to drill multiple wells in
different directions from the same
drilling pad. In 2010 the
University of Texas at Arlington
drilled 22 wells on a single
platform to recover the natural gas
from about 1,100 acres of area
beneath the campus (see
Figure 7).28

A recent study by Cornell
University found 83 percent of the
wells drilled in the Marcellus
Shale during 2011 were on
multi-well pads. The study also

Figure 6. Vertical Drilling Compared to
Horizontal Drilling

The dark gray area represents the rock formation containing
oil or gas reserves. By using horizontal drilling techniques,
producers are able to access more of the target formation and
drill fewer holes. Source: Geology.com

Figure 7.  Multi-directional Drilling

Horizontal and directional drilling allow for multiple wells to be
drilled in different directions, increasing access to oil and gas
resources while decreasing surface disturbance. Source:
Geology.com
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found drilling multiple wells on a single pad works in the field, and not just on a university
campus, which could further reduce the surface disturbance and associated industrial
infrastructure of up to 12 wells, or possibly more, in a single area.29

Figure 8 shows the layout of a network of wells in Parachute, Colorado. In total, 51 wells were
drilled from one well pad, enabling gas producers to access 640 acres of gas reserves from a
single 4.6 acre pad.30 A statement by Devon Energy indicates well pads generally take up the

same amount of space regardless
of the number of wells located on
a site, meaning it would have
required 51 individual
conventional wells disturbing the
surface of 243 acres to achieve the
same amount of energy production
currently achieved by disturbing
the surface of only 4.6 acres.31

Multi-well drill pads increase the
profitability of drilling operations
by creating economies of scale
and minimizing the total number
of wastewater ponds, treatment
facilities, access roads, and
gathering lines required to
produce a particular amount of
energy, while greatly reducing the
amount of land requiring
reclamation after the drilling is
over.

The Interstate Oil and Gas
Compact Commission, a
multistate government agency

representing oil- and gas-producing states in Congress, estimates hydraulic fracturing has been
used in more than one million wells since 1947. Currently, hydraulic fracturing is used to
stimulate production in 90 percent of domestic oil and gas wells (conventional and

Figure 8. The “Octopus”

A series of 51 wells drilled near Parachute, Colorado,
christened “The Octopus” by Brian Hicks. Source: Energy &
Capital, December 13, 2012.
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unconventional), though smart drilling methods utilize fracking to a much greater degree than
conventional oil and gas development.32

The United States is an energy-hungry nation, and this demand must be met through increased
domestic production or reliance on foreign imports. Smart drilling has enabled the United States
to increase domestic oil and gas production to meet demand while reducing the surface
disturbance and creating thousands of jobs across the nation. 

Frack to the Future: The Economic Impacts of Hydraulic Fracturing

With the increased application of smart
drilling, the United States has increased
domestic natural gas production by 34
percent since 2005, becoming the world’s
leading producer.33 Net imports of natural gas
have fallen nearly 50 percent since 2007, and
as a result imports account for only 8 percent
of total U.S. natural gas consumption.
Reduced reliance on imports has improved
the U.S. trade balance and stimulated the economy as domestic supply has grown to meet
demand.

Since smart drilling was found to be economically viable in 2003, unconventional energy
production has resulted in the creation of thousands of new jobs across the country. In 2012 the
unconventional oil and gas industry supported 360,000 direct jobs and 537,000 indirect supply-
industry jobs (equipment manufacturers, frac sand mine operators, steel workers, truckers, etc.),
and an estimated 850,000 induced jobs were supported by oil and gas workers spending their
paychecks in the general economy at grocery stores, dentist offices, movie theaters,
auto-dealerships, etc.34

Employment is projected to increase further by 2020, when the unconventional oil and gas
industries are estimated to support a total of 600,000 direct jobs, 900,000 indirect jobs, and
1.5 million induced jobs.

With the increased application of
smart drilling, the United States has
increased domestic production of
natural gas by 34 percent since 2005,
becoming the world’s leading
producer.
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Although job creation from a specific industry, especially induced jobs, can be a debatable
metric of economic impact, the likelihood is that the new jobs created by unconventional oil
production are occurring because domestic oil production is displacing purchases of imports
rather than domestically produced substitutes, and it is therefore likely the benefits of increased
production are felt by the U.S. economy.

Average wages for drilling and extraction jobs vary from approximately $20/hour for skilled and
semiskilled workers (some having only a high school diploma) to $35/hour for professional
workers, exceeding the national median by 11 percent and 15 percent, respectively.35

Nowhere is the economic potential of shale oil and gas production more evident than in towns
like Williston, North Dakota. Williams County, which includes the city of Williston, has
experienced a 316 percent growth in jobs, from 8,671 in 2000 to 36,107 in the third quarter of
2012. 

Since oil production in the Bakken Formation
began, North Dakota has climbed from
eighth-largest oil-producing state in the
nation in 2007 to second place today,
eclipsing Alaska (see Figure 9).36 The growth
in oil production in North Dakota has
supported the creation of 70,000 new jobs
state-wide in the past five years. These jobs
are a major reason why the North Dakota

unemployment rate has remained the lowest in the nation, steadily holding near 3.2 percent.
North Dakota also has experienced the highest population growth rate in the nation, increasing
2.17 percent in 2012 and 9 percent since 2000.37 

Additionally, personal income growth in North Dakota has been the highest in the nation for five
of the past six years.38 Average weekly wages in the 12 Bakken counties have increased by
49 percent from 2010 to 2012 as employers have been forced to raise wages to compete with oil
production companies for labor. For example, wages at the local McDonald’s start at $25,000
annually.39

Since oil production in the Bakken
Formation began, North Dakota has
climbed from eighth-largest
oil-producing state in the nation in
2007 to second place today, eclipsing
Alaska.
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The growth in smart oil and gas production is fueled primarily by the exploration and production
industries, which invested $87 billion in 2012. In addition, the majority of the tools, technology,
and knowledge needed to perform hydraulic fracturing are homegrown, resulting in an
overwhelming majority of every dollar spent entering the domestic supply-chain and supporting
domestic jobs, making boomtowns like Williston possible. Annual capital investments are
projected to grow throughout the decade, from $87 billion currently to $172.5 billion by the end
of the decade.40

This investment has spurred the rapid expansion in the nation’s shale plays. Figure 10 is a map
labeling the key oil and gas deposits in the lower 48 states. U.S. shale reserves are the

Figure 9. Crude Oil Production in the U.S.

During much of the previous decades, North Dakota was the eighth largest oil producing state. Since
the development of the Bakken oil field, it has become the second-largest oil-producing state in the
nation. Source: U.S. Energy Information Administration
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second-largest in the world,41 constituting approximately 2,384 trillion cubic feet of natural gas,
enough to meet current domestic demand for 98 years. Additionally, it is important to note that
reserve estimates are not a static number; they fluctuate based on the ability of oil and gas
producers to extract the resource from the ground economically, meaning reserve estimates could
grow with increasingly efficient technology or rising prices.

The shale boom places the United States in the enviable position of having the largest demand
for natural gas and among the lowest global prices. Although natural gas prices have been
historically volatile, supply-stability in the coming years is projected to reduce price fluctuations.
Once considered supply-constrained, smart drilling and the resulting increases in gas production
have made the U.S. natural gas market demand- constrained. Prices have plummeted from the

Figure 10. Shale Plays of the Lower 48 States

“Shale play” is the term used in the oil and gas industry for a geological formation that has been
targeted for exploration. Source: U.S. Energy Information Administration; Eagle Ford Shale Blog, “What
is a Shale Play,” http://eaglefordshaleblog.com/2010/03/03/what-is-a-shale-gas-play/. 
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highs of $16/MMbtu briefly experienced in 2005 to approximately $4.15/MMbtu today. Low
natural gas prices have made it a more cost-effective option for electricity generation than coal in
many situations; as a result, electricity prices have fallen.   

Natural gas accounted for 25 percent of the fuel burned for U.S. electricity generation in 2011
(see Figure 11). According to EIA projections, much of the growth in electricity demand in the
coming decades will be met by natural gas. These projections have been substantiated by the fact
that in 2012, the U.S. produced 30 percent of its electricity by burning natural gas, a level it was
not projected to achieve until 2040.42 The manufacturing sector also will use more natural gas for
energy and as a feedstock for plastics and chemicals.

Figure 11. Electricity Generation by Fuel 1990–2040
(trillion kilowatt hours per year)

Growing demand for electricity will be met largely by using more natural gas for electricity generation
as its share of the electricity generation market is predicted to rise to 30 percent in 2040. Source:
Energy Information Administration
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Low natural gas and electricity prices have given the United States a competitive advantage in
energy- and feedstock-intensive industries such as manufacturing, fertilizer production, steel and
aluminum processing, petrochemical production, and plastic production, relative to their
European and Asian counterparts (see Figure 12).43 As a result, foreign investors such as
Voestalpine, an Austrian steel firm, and Japanese oil refiner Idemitsu Kosan and trading house
Mitsui & Co. have opened operations in the United States.44

Low natural gas prices are one reason the U.S. manufacturing sector has seen much faster growth
of output compared to other advanced nations.45 Since 2010, the U.S. manufacturing industry has
created nearly half a million jobs and the National Association of Manufacturers estimates the

Figure 12. Comparison of Global Natural Gas Prices

The United States currently enjoys a competitive advantage over Europe and Japan as natural gas is
three to four times less expensive in America. Source: World Bank Commodity Price Data (Pink
Sheet), April 2013.
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shale boom will add one million manufacturing jobs to the economy by 2025. Additionally, it
has been reported that Boeing, General Electric, and Apple will bring back some of the jobs they
moved overseas to cut costs, aided partially by lower natural gas prices.46

Unconventional oil and gas production also are generating revenue for state, local, and federal
governments. In 2012, total tax revenues from unconventional oil and gas production were
approximately $62 billion, with 2020 revenues projected to grow to more than $111 billion.
These taxes include corporate income taxes from the production and supply-chain of industries
and personal income taxes from direct, indirect, and induced employees.47

States such as California and Illinois, two
states with perennial budget deficits, have
noticed this revenue and are looking to the oil
and gas industries as a possible way of
reducing their budget deficits. A recent study
by the University of Southern California
estimates hydraulic fracturing in California
would yield 2.8 million jobs and $24.6 billion in tax revenue by 2020.48 The State of Illinois has
adopted regulations approved by industry and environmental groups to facilitate the growth of
unconventional energy production, due in no small part to the desire for additional income in the
state treasury.49

Hydraulic fracturing has benefited both the private and the public sector, but these benefits are
not without costs. A study by the Yale Graduates in Energy Study Group provides insights into
the cost-benefit analysis of hydraulic fracturing.

The study calculated the benefit derived from hydraulic fracturing to be $100 billion annually in
the form of lower natural gas prices for consumers. To calculate the cost of hydraulic fracturing,
the authors assumed 100 spills for every 10,000 new wells drilled and a cost of approximately
$2.5 million if 5,000 gallons of wastewater were spilled and it was necessary to remove 5,000
cubic yards of contaminated soil. If groundwater wells were contaminated, the cost of providing
water to residents would be approximately $5,000 per well. In all, the costs associated with 100
accidents every year would be approximately $250 million, making the cost-benefit ratio
400–1.50

The Yale Graduates in Energy Study
Group found the benefits of hydraulic
fracturing exceed the costs by a ratio
of 400–1.
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These projected costs, while vastly outweighed by the benefits, are not insignificant. While
policymakers decide on their next course of action, it is important to understand the impacts oil
and gas production could have on the environment. Part Two focuses on the environmental
impact using studies from peer-reviewed publications in an attempt to provide the most accurate
and up-to-date information possible.

PART 2
Environmental Impact

Environmental Concerns

Benefits from hydraulic fracturing are
realized in economic and social terms,
whereas the costs are realized in the form of
potential environmental impacts. The
prospect of large-scale hydraulic fracturing
has provoked fears of contaminated water and
a new era of manmade earthquakes. These

fears led New Jersey,51 New York, North Carolina, and Vermont to place moratoria on hydraulic
fracturing. 

Environmental damage is a legitimate concern, yet it must be viewed realistically and in light of
cost-benefit analysis and not absolute terms. Among the key areas of concern cited by opponents
of unconventional oil and gas production are water consumption, groundwater contamination,
wastewater disposal, earthquakes, and greenhouse gas emissions. 

This study addresses each of these impacts and determines that reasonable measures short of
moratoria and bans can be taken to mitigate environmental damage while allowing for the
responsible extraction of oil and gas resources.

Water Consumption

Hydraulic fracturing is often portrayed as a water-intensive industry due to the large volumes of
water injected into wells to break up shale formations (approximately two million to four million
gallons per well). However, when compared to other uses, such as conventional oil and gas

Environmental damage is a legitimate
concern, yet it must be viewed in light
of cost-benefit analysis and not
absolute terms.
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drilling, coal mining, biofuel production, household, and agricultural use, the amount of water
consumed for unconventional oil and gas production is relatively small. 

Water consumption is
determined by calculating
the amount of water that is
evaporated, contaminated,
or stored. In 2011, shale
gas production consumed
approximately 135 billion
gallons of water
nationwide. Using the
most recent freshwater
consumption data from the
United States Geological
Survey (USGS), the
United States consumed
43,800 billion gallons of
water in 2005. Using the
2005 water consumption
data as a baseline for
current use, hydraulic
fracturing accounted for
just .3 percent of the total
water consumed, compared
to the .5 percent used to
irrigate golf courses
annually.52

Additionally, shale gas
production consumes less
water per unit of energy
generated than onshore oil
production, ethanol
production, and washing coal after it has been mined, as demonstrated in Figure 13.53

Although the scale of the hydraulic fracturing conducted in the Marcellus Shale represents an
increase in total water consumption, it rivals the water levels used for irrigation and is dwarfed

Figure 13. Water Consumption
Per Unit of Energy Produced

(log scale)

Shale gas (0.6–1.8 gal/MMbtu), coal mining and washing
(1–8 gal/MMbtu), onshore oil (1–62 gal/btu), and ethanol (more than
1,000 gal/MMbtu). Source: Erik Mielke, Laura Diaz Anadon, and
Venkatesh Narayanamurti, “Water Consumption of Energy Resource
Extraction, Processing, and Conversion,” Discussion Paper 2010-15,
Energy Technology Innovation Policy Research Group, Belfer Center
for Science and International Affairs, Harvard Kennedy School,
October 2010, Chart 4-1 Water consumption for extraction and
processing of fuels (log scale).
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by other uses such as the public water supply, power generation, and other industrial and mining
consumption, as demonstrated in Figure 14.54

Additionally, although Texas has
the highest unconventional gas
and oil production in the nation,
hydraulic fracturing accounted for
just 1 percent of freshwater
withdrawals there, with the water
consumed at the Barnett Shale, the
largest shale play in the state,
equal to about 9 percent of the
annual water consumption of the
city of Dallas.55

Although hydraulic fracturing
utilizes considerable quantities of
water, shale gas development has
been mischaracterized as an
especially water-intensive
industry. In arid regions where
water supplies are scarce, local
authorities are best equipped to
make decisions regarding
appropriate water use, but when
compared to other water uses such
as thermal energy production,
agriculture, and public
consumption, the impact of
hydraulic fracturing on fresh water
supplies is relatively small.

Groundwater Contamination

Public opposition to hydraulic fracturing often stems from fear that methane (the main
hydrocarbon in natural gas) and fracking fluid chemicals will contaminate groundwater aquifers
and compromise drinking water supplies.

Figure 14. Water Use in the Marcellus Shale

Although shale gas production constitutes a significant
increase in water use in the Marcellus Shale, it is comparable
to irrigation and dramatically lower than other uses. Source: J.
Brian Mahoney, “The Role of Wisconsin ‘Frac’ Sand in the
U.S. Energy Portfolio,” Presentation prepared on behalf of the
University of Wisconsin Eau Claire Geology Department,
received via email, April 3, 2013.
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Perhaps the most powerful image associated with hydraulic fracturing is the scene from the
movie Gasland where Mike Markham ignites the water running from the faucet of his Colorado
home. Later analysis by the Colorado Oil and Gas Conservation Commission (COGCC)
determined the methane found in Markham’s well was biogenic in origin, naturally occurring,
and found in the coal formations present within the aquifer supplying his drinking water, not
thermogenic methane, a key component of natural gas. The well did not test positive for
chemicals used in the fracking process, providing further evidence that oil and gas production
was not the cause of contamination.56

A study conducted by Duke University analyzing 68 water wells in the Marcellus Shale found
85 percent of wells contained methane regardless of gas industry operations. Researchers
concluded the methane in these wells was thermogenic in origin, but they were unable to
establish a direct, causal link between hydraulic fracturing and well water contamination, due to
a lack of historic data for baseline analysis. Here too, no evidence of fracking fluid was found in
water samples.57

Instances of groundwater impairment due to
activities associated with natural gas and oil
production, such as surface spills and leaks
from improperly cased wells, have been
known to occur in conventional wells in
addition to unconventional wells. However,
there has been no conclusive evidence
provided to support the claim that hydraulic fracturing has caused groundwater contamination.58

This conclusion was reiterated by David Neslin, director of the COGCC, in a letter providing
written answers to follow-up questions by the Senate Committee on Environment and Public
Works. In that letter, Neslin testified the COGCC had found no verified incidences of hydraulic
fracturing contaminating groundwater.59

Current regulations set minimum standards regarding well bore strength, well casing procedures,
fluid and gas migration prevention, and other possible sources of contamination, designed to
protect the environment while facilitating the responsible extraction of natural resources.
Businesses have strong motives to avoid oil- and gas-related activities that compromise drinking

There has been no conclusive evidence
provided to support the claim that
hydraulic fracturing has caused
groundwater contamination.
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water, such as surface spills, faulty casing, machinery malfunction, and operator error. Such
accidents increase expenses, interrupt production, create legal liabilities, may violate government
regulations, and may require restitution for those affected.

To aid investigators in examining future claims of contamination, baseline data from areas near
proposed wells should be obtained prior to drilling, thus providing the information necessary to
determine the source of groundwater contamination and hold accountable those whose actions
led to contamination.

With no confirmed cases of water well or groundwater contamination directly linked to the
process of hydraulic fracturing, calls for moratoria are not supported by science. States should
instead seek to create a regulatory framework to mitigate environmental damage, rather than ban
hydraulic fracturing.

Wastewater

Most of the water used to hydraulically fracture unconventional wells remains underground after
the fracking process is complete, but approximately 15 to 20 percent is returned to the surface
through a steel-cased well bore and temporarily stored in steel tanks or lined pits. This
wastewater is referred to as flowback water.60

In the February 2013 issue of Water Resource
Research, Brian Lutz and Aurana Lewis state
shale gas production in the Marcellus Shale –
the largest shale gas play in the country,
producing 10 percent of U.S. natural gas –
produces approximately 65 percent less
wastewater per unit of natural gas recovered

than conventional gas drilling.61 The study quantified natural gas and wastewater production at
2,189 shale gas wells in the Marcellus Shale. Lutz and Lewis determined that although shale gas
wells produce ten times more wastewater on average than conventional wells, they produce
approximately thirty times as much natural gas as conventional wells.

Although hydraulically fractured wells in the Marcellus Shale were found to produce 65 percent
less wastewater per unit of gas recovered than conventional wells, the rapid expansion of natural
gas production in Pennsylvania has caused related wastewater to increase by 570 percent since

Most of the water used to hydraulically
fracture unconventional wells remains
underground after the fracking process
is complete.
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2004, and it must be disposed of properly.62 Depending on well location, disposal comes in two
primary forms: recycling and injection wells.

Injection wells, also known as disposal wells, are deep wells that pump waste materials or
carbon dioxide (CO2) into isolated formations far below the Earth’s surface and are designed to
provide multiple layers of protective casing and cement.63 Injection wells are the most common
form of wastewater disposal in much of the country because they provide a cost-effective means
of disposing of large quantities of water in an environmentally responsible way.

The United States Environmental Protection
Agency (EPA) regulates the use of injection
wells under the Safe Drinking Water Act
(SDWA) and considers them a safe and
effective way to protect water and soil
resources. Approximately 30,000 Class II
injection wells are used to dispose of oil and gas waste. Although economical, this method
requires transportation of waste fluid to disposal sites, and it has been known to contribute to
induced seismic activity, which will be discussed in a later section.

As concerns over the use of injection wells and the availability of fresh water have become more
prominent, recycling the wastewater generated at hydraulic fracturing sites has become a more
popular option. Gas producers in the Marcellus Shale have formed the Center for Sustainable
Shale Development, a consortium dedicated to establishing best practices, which include
recycling 90 percent of their wastewater.64,65 In Texas, the Railroad Commission recently
adopted rules removing regulatory hurdles for recycling flowback water.

As more emphasis is placed on water conservation, recycling flowback water and experimental
waterless fracturing techniques will likely become more prominent in oil and gas production. 

Earthquakes

Some environmental groups claim greater use of hydraulic fracturing will usher in a new era of
manmade earthquakes. Although studies have found the process of hydraulic fracturing can
cause small earthquakes, there is a greater risk of induced seismicity associated with the use of
injection wells for the disposal of wastewater. The first earthquake caused by an injection well in

Recycling the wastewater generated at
hydraulic fracturing sites has become a
popular option.
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the United States occurred in 1965 at a military complex in Colorado, where a disposal well was
used to dispose of military waste, causing what became known as the “Denver Earthquakes.”66

The risk of earthquakes directly related to
hydraulic fracturing is small compared to
other human activities, which can cause
comparatively large tremors. A study
conducted by Dr. Richard Davies, a professor
of earth sciences at Durham University,
compiled 198 published examples of induced
seismic activity (manmade earthquakes) from

around the world registering at a magnitude greater than or equal to 1.0 since 1929. The study
found hydraulic fracturing was responsible for only three earthquakes large enough to be felt on
the surface—one in Canada, one in the United States, and one in the United Kingdom. Of these
three earthquakes, the largest occurred in 2011 in the Horn River Basin of Canada, registering at
M3.8, a magnitude on the lower end of earthquakes that can be felt by people.67

Other human activities can trigger much larger earthquakes. For example, building dams and
filling reservoirs have caused earthquakes ranging in magnitude from M2.0 to M7.9, mining can
cause earthquakes in the M1.6 to M5.6 range, using injection wells for carbon capture and
sequestration and disposing of wastewater can trigger M2.0 to M5.3 quakes, and using
geothermal energy wells has caused earthquakes in the M 1.0 to M4.6 range.68

Earthquakes must generally be in the M5.5 to M6 range before slight damage occurs to
buildings.69 Furthermore, it is important to note that an M3.5 earthquake is not half as strong as
an M7, because the moment magnitude scale is logarithmic – each whole number on the scale is
ten times as large as the preceding number. Therefore, an M6 is one hundred times more intense
than an M4. For earthquakes to be felt on the surface, they must be near M4.0. This reasoning
prompted Davies to give the following statement:

We have concluded that hydraulic fracturing is not a significant mechanism for inducing
felt earthquakes. It is extremely unlikely that any of us will ever be able to feel an
earthquake caused by fracking.70

Of nearly 200 instances of manmade
earthquakes studied, hydraulic
fracturing was found to have been
responsible for three earthquakes large
enough to be felt on the surface.
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As noted earlier, it is estimated that hydraulic fracturing has been used to stimulate more than
one million oil and gas wells in the United States since 1947, making the incidence of
earthquakes capable of being felt on the surface caused by the fissuring of deep rock formations
to date, one in one million.

Injection Wells and Earthquakes

The Denver earthquakes were triggered when
military wastes were injected into a hole
12,044 feet deep.71 This series of earthquakes
prompted further research investigating the
link between injection wells and seismic
activity. Although injection wells are an
effective way of disposing of waste and
sequestering carbon, they pose a larger risk of
earthquakes than the hydraulic fracturing process itself. 

A series of small tremors ranging from M2.4 to M4 were linked to the use of injection wells in
Ohio and Arkansas in 2011. There were no reported injuries and only minor property damage
occurred. The earthquakes prompted the Ohio Department of Natural Resources to promulgate
rules restricting the use of injection wells. The requirements mandate drillers to submit geologic
mapping data before drilling; if these data do not exist, companies must hire scientists to obtain
them.72 Wells also must contain state-of-the-art pressure and volume monitoring equipment,
along with an automatic shutoff system in case pressures exceed the limits the state has set for
each well.73

Approximately 30,000 disposal wells are used for the disposal of oil and gas waste. According to
John Bredehoeft, a geological expert who has held research and management positions at the
U.S. Geological Survey, the vast majority of these wells are geologically stable, and scientists
believe increased data collection and monitoring can help prevent future earthquakes near
injection well sites.74

As injection wells are increasingly utilized for disposal of oil and gas waste and carbon
sequestration around the nation, policies similar to those implemented in Ohio and Arkansas will
help reduce the occurrence of manmade earthquakes.

Policies similar to those implemented
in Ohio and Arkansas will help reduce
the occurrence of manmade
earthquakes triggered by injection
wells.
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Greenhouse Gas Emissions

As natural gas prices dipped below $2/MMbtu, power plants began to shift away from coal
toward less-expensive natural gas, resulting in lower electricity prices and fewer carbon dioxide
and sulfur dioxide emissions into the atmosphere. Burning natural gas emits just 1 percent as
much sulfur dioxide (which at high ambient levels is linked to adverse effects on the respiratory
system) as is emitted by coal.75,76

Natural gas is the
cleanest-burning fossil
fuel, emitting 25
percent less carbon
dioxide than petroleum
and approximately 50
percent fewer
emissions than coal,77

which is one of the
main reasons natural
gas historically has
been praised by
environmental groups
looking for ways to
reduce U.S.
greenhouse gas
emissions (see Figure
15).

Natural gas accounted
for roughly 30 percent
of the fuel used in
electricity generation

in 2012, compared to 16 percent in 2000. Coal has fallen from 52 percent of the electricity
generation market in 2000 to 38 percent in 2012. Increasing reliance on natural gas and shrinking
energy demand due to a struggling economy have been key reasons why U.S. CO2 emissions

Figure 15. Fossil Fuel Emissions of Carbon Dioxide

Natural gas is the cleanest-burning fossil fuel, emitting approximately half
of the CO2 emissions of coal and approximately 25 percent the CO2 that is
emitted burning oil. Source: J. Brian Mahoney, “The Role of Wisconsin
‘Frac’ Sand in the U.S. Energy Portfolio,” Presentation prepared on behalf
of the University of Wisconsin Eau Claire Geology Department, received
via email, April 3, 2013.
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have fallen 12 percent since 2005, to their lowest levels since 1994.78 The U.S. Department of
Energy predicts carbon dioxide emissions will begin to rise again on a year-to-year basis
beginning in 2015 but will not reach 2005 levels again through 2040. 

Although CO2 emissions have fallen as natural gas has replaced coal for electricity generation,
environmental groups argue unconventional wells emit more “fugitive” methane into the
atmosphere, negating the benefits derived from burning natural gas. Although many of these
claims are based on discredited data, EPA regulations passed in April 2012 will soon render the
argument irrelevant.

The new air quality standards will require the use of “green well completion,” a technology
designed to capture 95 percent of fugitive methane emissions, by 2015 when the equipment
necessary for its implementation is more widely available. Until then, producers are required to
burn excess gas (also known as flaring) to remove volatile hydrocarbons.

Green completion technology is already used
in 50 percent of unconventional gas wells
nationwide,79 and a recent study by the
Massachusetts Institute of Technology found
green completion technology pays for itself
95 percent of the time and would still pay for
itself 83 percent of the time if the cost to
“green complete” a well were doubled, indicating that in most cases, companies would lose
money by not implementing this technology.80,81 These measures are expected to be so
successful that Gina McCarthy, at the time assistant administrator of the EPA Office of Air and
Radiation and recently confirmed as EPA administrator, stated the agency does not see a need to
take further action on industry methane emissions.

Hydraulic fracturing and the resulting shale gas boom have provided the United States a
cost-effective, clean, and abundant source of fuel that will stimulate economic growth while
reducing greenhouse gas emissions in a practical and significant way.

Hydraulic fracturing and the resulting
shale gas boom have provided the
United States a cost-effective, clean,
and abundant source of fuel.
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PART 3
Oil and Gas Regulation

Regulation of the oil and gas industries has been a shared responsibility between state and
federal governments for decades, with a majority of the regulation enacted and enforced at the
state level. This has resulted in a variance in regulations ranging in scope from laws that
facilitate the responsible extraction of natural resources to moratoria banning the use of
hydraulic fracturing.

As hydraulic fracturing has become more
prevalent, so too have calls for expanded
federal oversight. According to a study by
Lee Lane of the Hudson Institute, production
of oil and natural gas poses a variety of
challenges, some better suited for regulation
by state governments, others better suited for
federal regulation. Which challenges should

be handled by which level of government is a point of contention, Lane writes.82

Proponents of expanded federal authority, such as Jody Freeman, former counselor for energy
and climate change for the Obama administration, argue that although some states will work
proactively to create the highest standards, others will lag behind, creating a patchwork of state
regulatory systems.83 Freeman asserts broad public support is necessary to maintain hydraulic
fracturing and standardized regulations will more effectively calm the fears of the public and
protect the environment.

Although standardized regulations may sound appealing, Lane notes shale oil and gas
regulations are not as easily standardized as automobile specifications or air quality regulations.
Localized factors such as geology, hydrology, economics, and the difficulties that can arise from
local factors in the event of potential problems such as water contamination and earthquakes are
better served by state governments and agencies more familiar with the area than federal
authorities, especially when these difficulties require immediate action. States will be better able
to tailor regulations to their specific needs, whereas standardized regulations create a one-size-
fits-all system based on the “average” situation. Regulations appropriate for the average situation
are seldom appropriate in specific ones.84 When problems arise in oil and gas production,

States will be better able to tailor
regulations to their specific needs,
whereas standardized regulations
create a one-size-fits-all system based
on the “average” situation.
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specific knowledge of a site is far more helpful than standard protocol. 

Unconventional oil and gas production is a dynamic industry with advancements, and accidents,
occurring rapidly, forcing industry to change practices along with them. When earthquakes
caused by injection wells shook parts of Ohio and Arkansas, regulators shut down five injection
wells and new construction rules were enacted requiring placement of pressure monitoring
equipment in the well, forbidding drilling into basement rock, and requiring companies to
provide detailed geologic information to state regulators before wells can be drilled.85

Richard Simmers, head of the Ohio Department of Natural Resources Division of Oil and Gas
Resources Management, told the House Natural Resources Committee he “unequivocally”
believes state regulation of oil and gas production to be the “most effective, efficient and
economical.” He also testified states can respond more quickly to problems than the federal
government.86 States must be effective at regulating problems because they have the primary
responsibility for protecting their environment, the public health, and facilitating economic
growth within their borders. 

As a result, state regulators must typically be
more pragmatic because they do not have the
luxury of inefficiency that is afforded to
federal regulators. For example, enforcement
and promulgation of EPA rules is partially
determined by funding. When budget battles
rage in Washington, EPA funding is used as a
political pawn, as congressional members have learned to use the appropriations process as a
potent tool for reining in some of EPA’s more costly programs.87

The Fracturing Responsibility and Awareness of Chemicals (FRAC) Act would increase the
scope of EPA authority regarding hydraulic fracturing and require drilling companies to disclose
the chemicals used in fracking fluid, but it has failed to gain any traction in Congress. On the
other hand, Colorado, Texas, and Wyoming already require disclosure of fracking fluids, and 10
states – Colorado, Louisiana, Mississippi, Montana, North Dakota, Ohio, Oklahoma,
Pennsylvania, Texas, and Utah – use the Web site FracFocus for official state chemical
disclosure.88

State regulators must typically be more
pragmatic because they do not have
the luxury of inefficiency that is
afforded to federal regulators.
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These efforts are part of the reason Lisa Jackson, former head of EPA, acknowledged the ability
of states to handle oil and gas regulation, stating, “States are doing a good job. It doesn’t have to
be the EPA that regulates the 10,000 wells that might go in.”89 State regulators must be quick,
efficient, and practical in their actions, addressing problems as they arise. The current culture in
Washington does not lend itself to quick, efficient, or practical action. 

Finances are another reason states are
pragmatic when it comes to oil and gas
regulation. As stated previously, total
government revenues from unconventional
U.S. oil and gas production were more than
$62 billion in 2012. This revenue potential
has caused states such as California, which

has a history of imposing strict environmental standards, to refrain from imposing a moratorium
on hydraulic fracturing.90 Budgetary constraints are one reason the state of Illinois has passed the
most comprehensive regulatory bill in the nation, satisfying the interests of both industry and
environmental groups.91

Illinois’ Hydraulic Fracturing Regulatory Act, adopted in June 2013, is one possible model for
policymakers in other states.92 The law establishes numerous technical criteria fracking site
operators must satisfy, including a detailed permitting process where applicants must register,
disclose their corporate pedigree, prove possession of $5 million in insurance, and disclose any
“serious” previous violations. Drilling applications must include the location and depth of the
well, angle of the wellbore, lowest potential fresh water along the length of the entire well bore,
and a detailed description of the geologic formations affected. The law also requires several
plans to be submitted with the application: freshwater withdrawal and management plan; a plan
for handling storage, transportation, and disposal or reuse of hydraulic fracturing fluid and
hydraulic fracturing flowback; well site safety plan; containment plan; casing and cement plan;
traffic management plan; and a work plan for water quality monitoring.93

The new law also establishes setbacks from schools, residences, and potable wells and prohibits
the injection of benzene into fresh water. Applicants must fully disclose the chemicals and

Illinois has passed the most
comprehensive regulatory bill in the
nation, satisfying the interests of both
industry and environmental groups.
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proppants to be used in fracking operations at least 21 days prior to the start of fracking
operations, and the use of non-disclosed chemicals in the fracking fluid is prohibited. The bill
also requires notification of the Illinois DNR 48 hours before fracking operations begin, and
numerous tests must be satisfied before the event can take place. Air emissions must be
minimized and fracking fluids must be stored in aboveground tanks until they are disposed of in
Class II injection wells.94

Fracking operations must be immediately
suspended if monitoring data indicate the
well has been compromised. The Illinois
State Geological Survey will work to develop
rules to mitigate induced seismicity from
Class II injection wells. The law also requires
baseline data be taken in water sources within
1,500 feet of the well site prior to fracking, with continued monitoring thereafter at six months,
18 months, and 30 months.

Illinois’ new law shows state governments are quite able to promulgate rigorous rules that can
satisfy the demands of industry and environmentalists alike, enabling the development of natural
resources while protecting the environment. There are nonetheless some areas where federal
regulation is more efficient than state laws. 

The federal government regulates wastewater injection wells as Class II wells under the Safe
Drinking Water Act, and Underground Injection Control standards prevent the use of diesel fuel
in fracking fluid and drilling mud. Natural gas and oil pipelines crossing state boundaries are
regulated by the Federal Energy Regulatory Commission, and the Clean Water Act limits the
discharge of pollutants into surface waters. Additionally, EPA recently enacted air quality
standards, following the examples set by Wyoming and Colorado, requiring oil and gas drillers
by 2015 to capture “volatile compounds” (methane, hydrocarbons, and additional particulates)
from wells as they migrate up to the surface during the drilling process. In the meantime, drillers
are required to flare, or burn, these gases as they flow out of wells. These factors are best
regulated by the federal government because of their interstate nature, whereas additional federal
regulation in intrastate matters would be unnecessary, costly, and duplicative.95

Illinois’ monitoring standards will contribute to the knowledge of how hydraulic fracturing
affects the environment. States that have imposed moratoria, by contrast, are not producing data
or records of experience that will enable them to better understand the costs and benefits of
fracking. New York’s initial study, for example, concluded more study must be done, and the
preliminary results have not produced the data that will be produced in Illinois.

At the time of this writing, three states have active moratoria on hydraulic fracturing: New York,
North Carolina, and Vermont, even though there has never been a confirmed case of

State governments are quite able to
promulgate rules that can satisfy the
demands of industry and
environmentalists alike.
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groundwater contamination caused by hydraulic fracturing and the science available does not
suggest that moratoria are necessary.96,97

Of the three states with moratoria, only New
York, which sits on portions of the Marcellus
and Utica Shales, has any notable gas
reserves. The moratorium has prevented
growth in the natural gas industry and the
creation of thousands of jobs in New York.
One economic analysis projects the incomes
of those who live in the 28 New York

counties above the Marcellus Shale could grow by as much as 15 percent over the next four
years if the moratorium on hydraulic fracturing were lifted.98

Although regulation of oil and gas production is important, moratoria and duplicative federal
laws are unnecessary and will serve only to create extra costs. As more states enact standards
agreed upon by industry and environmental groups, better practices will be developed and the
laboratory of the states will identify the most efficient means of extracting oil and gas while
protecting the environment.

PART 4
Conclusion

The combination of hydraulic fracturing and horizontal drilling is a technological breakthrough
that has transformed the energy outlook of the United States, turning once uneconomic oil and
gas deposits into “America’s Shale Revolution.” Once facing the prospect of supply shortages,
the United States has become the largest producer of natural gas in the world, and the nation is
projected to eclipse Saudi Arabia as the top petroleum producer by 2017.99 These achievements
would have been impossible if not for hydraulic fracturing.

Although regulation of oil and gas
production is important, moratoria and
duplicative federal laws are
unnecessary and will serve only to
create extra costs.
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The dramatic increase in production led to the
creation of thousands of jobs in 2012, with
360,000 jobs supported directly by the oil and
gas industries, 537,000 jobs in supply-
industries, and 850,000 induced jobs
supported by oil and gas workers spending
their paychecks in the general economy at
grocery stores, dentist offices, movie theaters,
and auto dealerships around the country.

Low energy costs have breathed new life into the American manufacturing sector, which is
projected to add one million jobs by 2025, thanks to abundant and affordable oil and natural gas.

Despite the misleading theatrics seen in the movie Gasland, there has yet to be a confirmed case
of hydraulic fracturing contaminating drinking water. There are consequences and risks
associated with the production of unconventional oil and natural gas, but the costs are vastly
outweighed by the benefits.

Hydraulic fracturing can be done in a safe and environmentally responsible manner. State
governments are uniquely qualified to work with environmental and industry leaders to craft
legislation that protects the environment while maintaining the vibrancy of the oil and gas
industry without duplicative federal regulations that raise costs without significantly increasing
environmental protection.
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