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illionaire oil tycoon T. Boone Pickens has invested millions of dollars in
natural gas, which he promotes as a promising “bridge fuel” that could help
the United States transition from dirty fossil fuels to clean, renewable energy.1
This idea has gained traction as new drilling methods using hydraulic fracturing,
or “fracking,” appear able to extract gas from rock sources that were previously
uneconomical to access — especially shale.2 Shale gas has become one of the
“hottest investments in the energy sector.”3
Unfortunately, the promise of natural gas has been a
nightmare for the neighbors of fracking gas wells. Over the
past 18 months, at least 10 studies by scientists, Congress,
investigative journalists and public interest groups have
documented environmental problems with fracking. These
studies, as well as the experiences of numerous affected
Americans, have made it increasingly clear that this type
of drilling poses unacceptable risks to the American public
and is ultimately a misguided energy policy for the United
States.

loosely held gas flows into vertical wells drilled straight
into the ground.7 Other rocks such as shales, tight sands
and coal beds contain gas, but it was packed too tightly to
extract using economical methods until recently.8 Drillers
have now developed a new generation of fracking that uses
curved “horizontal” wells in the rock formation, adding a
mix of chemicals known as “slickwater” and injecting the
fluids at high pressure in stages.9 The pressure created by
these techniques has been compared to exploding a massive pipe bomb underground.10

The History and Next Wave of
Fracking

Fracking America: Coming to a Rock
Formation Near You

Hydraulic fracturing is not new, but its recent application
to hard rock formations and the tremendous scale of the
current rush for gas is a radical departure from wells of the
past. Fracking injects a mixture of water, chemicals and
sand into wells to create pressure that cracks the rocks,
allowing the gas to escape and flow out of the wells.4 Halliburton is credited with the first commercial application to
produce gas in 1949,5 and the gas industry insists that fracking has been used safely in thousands of wells for decades.6
But this claim does not adequately consider the next generation of fracking, which is far more powerful — and more
dangerous — than drilling methods used in the past.

These technological advances spurred a fracking gas rush
across America that some energy analysts and industry
insiders have called a “natural gas revolution” and a “game
changer.”11 Gas companies first developed the Barnett
Shale reserves in Texas and gas production there skyrocketed more than 3,000 percent between 1998 and 2007.12
Drillers then targeted other shales as well — the Fayetteville Shale in Arkansas, the Woodford Shale in Oklahoma,
the Haynesville Shale in Louisiana and the Marcellus
Shale, which underlies parts of Pennsylvania, New York,
Ohio, West Virginia, Virginia, Maryland and Kentucky.13

Up until the past decade, most on-shore gas production
came from porous conventional rocks, a method where

The number of fracking wells increased six-fold in Pennsylvania just between 2008 and 2010, and the number of
fracking wells nationally increased 41 percent between

2004 and 2010.14 Unconventional gas production more
than doubled in the decade between 2000 and 2010,15
as shale gas increased from 1 to 20 percent of the U.S.
supply. 16

Asleep at the Switch
The mad rush to drill was facilitated by a lack of government oversight, as federal and state regulators largely
turned a blind eye to the environmental degradation
caused by next-generation fracking.
In 2004, the U.S. Environmental Protection Agency (EPA)
under the George W. Bush administration released a study
focused on coalbed methane reservoirs that concluded
fracking posed “little or no threat” to underground drinking
water sources.17 The study has been widely discredited for
ignoring case studies of fracking contamination.18 Nevertheless, the flaws of the study were effectively enshrined
into law when fracking was exempted from provisions
of the Safe Drinking Water Act. The Energy Policy Act of
2005 exempted the oil and gas industry from a wide range
of federal environmental and public health regulations.19
It explicitly excluded hydraulic fracturing from the Safe
Drinking Water Act’s regulations of underground injection
wells.20
Since then, Congress has taken some steps to oversee the
industry, such as commissioning a new study by the EPA
and introducing legislation that would close loopholes in
the Safe Drinking Water Act and Clean Air Act.21 However,
the industry has battled even these limited steps forward.
The void in federal regulation has left oversight to the
states,22 whose regulatory agencies have struggled to keep
up,23 as state agencies are often understaffed,24 and states
also are conflicted about coming down hard on fracking
pollution — they receive revenues from drilling permits,
taxes and royalties

Toxic Air and Polluted Water
As the industry has rushed forward without adequate oversight, local communities have suffered the consequences.
For example, natural gas fracking extraction emits greenhouse gases, smog-inducing compounds and potential
carcinogens causing dangerous health and environmental
effects. A 2011 Cornell University study found that shale
gas has a greater greenhouse gas footprint than conventional gas or oil.25 Methane is also highly flammable and
a serious safety hazard.26 Methanol, formaldehyde and
carbon disulfide are known hazardous air pollutants found
near fracking sites.27 Texas regulators found that air samples
contained high levels of neurotoxins and carcinogens such
as airborne benzene near wells in the Barnett Shale.28
Some of the airborne pollutants from fracked gas wells,
like volatile organic compounds, can react with sunlight to

create smog.29 Air pollution is already evident in areas near
unconventional drilling sites in Colorado, Texas and Wyoming. Sublette County, a rural Wyoming community with a
high concentration of gas wells, has recorded higher ozone
levels than those in Houston and Los Angeles.30
The rapid increase in fracking wells has also polluted
drinking water supplies and waterways. The wells can
experience a rupture or blowback under tremendous pressure, spilling chemical-laden water into surface water or
groundwater. Natural gas and chemicals can migrate into
aquifers and wells. In fact, the public interest nonprofit
group ProPublica identified more than 1,000 cases of water contamination near drilling sites documented by courts,
states and local governments around the country prior to
2009.31 Affected communities include Pavillion Wyoming;
Dimock, Pennsylvania; Garfield County, Colorado; and
Parker County, Texas.32
This is potentially very dangerous to human health. Three
recent studies have documented the human health risks
from commonly used chemicals in fracking fluids, including diesel fuels and benzene, a known carcinogen.33 The
methane itself can also present a health hazard because
when methane saturates drinking water wells, a home’s
tap water can become explosive. A 2011 Duke University
study demonstrated that groundwater near fracking operations has higher methane concentrations.34 If methane can
migrate, it is likely that other chemicals can as well.35
Fracking also produces a liquid waste product. The waste
can be so toxic and concentrated that it is very difficult to
dispose of safely. One method to get rid of fracking waste
is to inject it in disposal wells in rock formations underground.36 This method is common for most shale plays
except the Marcellus Shale because Appalachian geology
is unsuitable for underground injection.37 Only a few injection wells exist in Pennsylvania.38 Drillers near population centers can send fracking waste to local wastewater
treatment plants, which treat and dilute the wastewater and

release it into surface waters.39 Standard wastewater treatment cannot handle the chlorides, total dissolved solids,
organic chemicals, bromide and fracking fluid chemicals.40
The water may also contain radioactive elements picked
up during its journey underground.41 In Pennsylvania,
discharges of inadequately treated waste have contributed
to surface water pollution. Even after 2010 rules reduced
fracking pollution, the Pennsylvania Department of Environmental Protection estimated that gas wastewater was
causing 5 to 10 percent of the pollution in the river.42

Economic Costs
The shale gas rush is not just a danger to public health, but
also to local economies. While industry promotes job creation and local investment, they typically do not account
for the long-term economic damage and the significant
erosion of communities’ quality of life that can outweigh
those benefits.43

gas — the same legislation endorsed by T. Boone Pickens
to subsidize natural gas vehicles.49 The public opposition to
fracking prompted the administration to launch a committee to figure out how to make fracking safe.50 This attempt
is misguided — fracking is not safe.
Rather than investing in a new fossil fuel, the United States
should be aggressively pursuing energy efficiency and
clean, renewable energy options. Furthermore, unsound
U.S. policy could set a bad example for the rest of the
world, as America’s fracking fad is poised to go global.
China fracked its first horizontal shale gas well in April
2011 and some European countries are considering following suit.51 But South Africa and Quebec, Canada, have
imposed fracking moratoriums, and popular opposition in
France and the United Kingdom has slowed development.52

Conclusion

For example, new wells require fleets of trucks, and locals
bear the cost of repairing the roads. Cacophonous drilling
rigs operate 24 hours a day, 7 days a week.44 Scenic vistas
are replaced with an industrial landscape of gas wells,
which lowers property values and harms tourism and
recreation industries. Most economic gains are short-lived
— employment, construction, housing demand and even
royalty payments are large at first, but diminish quickly after the initial investment.45 Locals do not always fill drilling
jobs.46 Farmers are particularly vulnerable. Organic farmers
could lose their premium prices if industrial fracking fluid
pollutes their crops or livestock.47 Farm sales could be destroyed if pollution threatens livestock, crops or farmland.
Fracking also requires pipelines to transport the gas, which
can pose safety hazards from explosions.48

Shale gas fracking poses unacceptable risks to the American public. Today, many municipalities around the country are banning fracking to protect their citizens from the
negative consequences of this type of drilling. These local
resolutions are a good idea, but they won’t protect the
entire country. Even if the laws on the books were strengthened, fracking poses too severe a risk to public health and
the environment to entrust effective and rigorous regulatory
oversight to overwhelmed regulators. Both state and federal
regulators have a poor track record of protecting the public
from the impacts of fracking. Congress, state legislators and
local governmental bodies need to ban shale gas fracking. It is time to stop destroying public air and water in the
interest of oil and gas company profits, and instead seek
energy solutions that will provide a long-term, renewable
energy future for the United States.

A Step in the Wrong Direction

Recommendations

Rather than taking a strategic pause in the face of the
demonstrable problems with fracking, President Barack
Obama’s administration is pursuing fracked natural gas full
speed ahead. In an April 2011 speech, President Obama
said that “the potential for natural gas is enormous” and
promoted proposed legislation to shift from oil to natural

• Ban shale gas fracking in the United States
• Close loopholes that exempt fracking from key federal
air and water environmental regulations
• Aggressively invest in energy efficiency and renewable
energy sources that would result in a sustainable energy
future for the country

TEN STUDIES AND INVESTIGATIONS January 2010 to May 2011
New York Times (February 2011)53
House Energy and Commerce Committee (January 2011, April 2011)54
Riverkeeper (September 2010)55
Cornell University (March 2011)56
Environmental Working Group (January 2010)57
PennEnvironment Research and Policy Center (May 2010) 58
Duke University (April 2011)59
Endocrine Disruption Exchange (September 2010)60
Associated Press (January 2011)61
ProPublica (2011)62

Endnotes
1

2
3
4

5
6
7

8
9

10
11
12
13
14

15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

Krauss, Clifford. “Forget Wind. Pickens Turns Focus to Gas.” The New York Times.
January 14, 2010; Alsever, Jennifer. “Pickens Plan no longer features wind energy.”
MSNBC, December 14, 2010; Lamphier, Gary. “Gulf spill a chilling ad for natural
gas.” Edmunton (Alberta, Canada) Journal. June 5, 2010; MIT Energy Initiative. “The
future of natural gas: an interdisciplinary MIT study. Interim report.” June 25, 2011,
at 36.
Navigant Consulting. “North American Natural Gas Supply Assessment.” Prepared
for American Clean Skies Foundation. July 4, 2008 at 10.
Choudhury, Santanu and Rakesh Shar. “Reliance spends $1.36 billion on shale gas
stake.” Wall Street Journal. June 24, 2010.
Arthur, J.D.; ., B. Bohm , B., and M. Layne, M. “Hydraulic fracturing considerations
for natural gas wells of the Marcellus shale.” Prepared for presentation at The
Ground Water Protection Council. Cincinnati, Ohio. September 21-24, 2008 at 8;
Harper, John. Bureau of Topographic and Geologic Survey. “The Marcellus Shale—
An Old ‘New’ Gas Reservoir in Pennsylvania.” Bureau of Topographic and Geologic
Survey. Pennsylvania Geology. Vol 38, No. 1. Spring 2008 at 10.
Halliburton. [Press Release]. “Halliburton celebrates 50-year anniversary of process
that ‘energized’ oil and gas industry.” June 21, 1999.
Cloud, Jeff. Vice Chairman, Oklahoma Corporation Commission. Testimony before
the U.S. Senate Committee on Environment and Public Works Subcommittee on
Water and Wildlife. April 12, 2011.
Groundwater Protection Council and ALL Consulting. “Modern Shale Gas Development in the United States: A Primer.” Prepared for U.S. Department of Energy Office
of Fossil Energy and National Energy Technology Laboratory. April 2009Arthur, J.D.
at 7, 8 and 15; ., B. Bohm , B., and M. Layne, M. “Hydraulic fracturing considerations for natural gas wells of the Marcellus shale.” Prepared for presentation at The
Ground Water Protection Council. Cincinnati, Ohio. September 21-24, 2008 at 8
Groundwater Protection Council and ALL Consulting (2009) at 15.
Arthur, et al. at 1, 7, 8, 9, 11 and 16; Maykuth, Andrew. “Fracking’ under pressure.”
Philadelphia Inquirer. January 10, 2010; Bishop, Ronald. [Comments to public
agency] Submitted to Bureau of Oil & Gas Regulation, NYSDEC Division of Mineral
Resources. December 2, 2008. December 2, 2008; Arthur et al. (2008) at 10. U.S.
EPA. “Draft Plan to Study the Potential Impacts of Hydraulic Fracturing on Drinking
Water Resources.” EPA/660/D-11/011. February 2011 at 29.
Northrup, James. Otsego 2000. “The Unique Environmental Impacts of Horizontally
Hydrofracking Shale.” August 18, 2010 at 1.
Wynn, Gerard and Ben Hirschler. “DAVOS-Shale gas is U.S. energy “‘game
changer’-BP CEO.” Reuters. January 28, 2010; Yergin, Daniel and Robert Ineson.
“America’s Natural Gas Revolution.” The Wall Street Journal. November 2, 2009.
Navigant Consulting (2008) at 10.
Ibid.; U.S. Energy Information Administration (EIA). “North American shale plays.”
March 2011.
Moss, Kerry. National Park Service, U.S. Department of the Interior. “Potential
Development of the Natural Gas Resources in the Marcellus Shale.” December 2008
at 3; Pennsylvania Department of Environmental Protection. Bureau of Oil and Gas
Management. Staff Communication. Email on file at Food & Water Watch. June 29,
2010; Larson, Jim. “Buried Secrets: Gas drilling’s environmental impact: How big is
the gas drilling regulatory staff in your state.” ProPublica. Accessed May 13, 2011.
U.S. Energy Information Administration (EIA). Natural Gas Annual, 2007, DOE/EIA0131(2007). Office of Integrated Analysis and Forecasting. Projections: AEO2010
National Energy Modeling System. AEO2010R.D111809A. January 2009.
IHS CERA. “Fueling North America’s Energy Future: The Unconventional Natural Gas
Revolution and the Carbon Agenda.” (Special Report). 2010 at ES-1.
U.S. EPA. “Evaluation of Impacts to Underground Sources of Drinking Water by
Hydraulic Fracturing of Coalbed Methane Reservoirs.” EPA 816-R-04-003. June 2004
at ES-1.
Esch, Mary. “Lawmaker calls for regulation of hydraulic fracking used in natural gas
extraction process.” Lewiston (Idaho) Morning Tribune. September 14, 2010; Hopey,
Don. “1,200 hear Marcellus Shale.”Pittsburgh Post-Gazette. July 23, 2010.
Kosnik, Renee. Oil and Gas Accountability Project and Earthworks. “The oil and
gas industry’s exclusions and exemptions to major environmental statutes.” October
2007 at 2, 8, 11 and 15.
Energy Policy Act 2005. Public Law 109-58, §322. August 8, 2005.
U.S. EPA. “Draft Plan to Study the Potential Impacts of Hydraulic Fracturing on
Drinking Water Resources.” EPA/660/D-11/011. February 2011. H.R.1084, 112th
Congress. Fracturing Responsibility and Awareness of Chemicals Act of 2011. §1
and 2. Introduced March 15, 2011; H.R. 1204, 112th Congress. Introduced March
17, 2011; Congressman Polis [Factsheet].
Colborn, Theo et al. “Natural gas operations from a public health perspective.”
Accepted for publication in the International Journal of Human and Ecological Risk
Assessment. September 4, 2010 at 3.
Tharp, Paul. “‘Fracking’ in N.C. poses risks, opportunities for industry, public, lawyers.” North Carolina Lawyers Weekly. March 11, 2011.
Urbina, Ian. “Regulation lax as gas gas wells’ tainted water hits rivers.” New York
Times. February 26, 2011.
Howarth, Robert W., et. al. “Methane and the greenhouse-gas footprint of natural
gas from shale formations: A letter.” Climatic Change. Change, vol. 106, iss. 4. June
2011 at 679.
Matheson Tri-Gas. Material Safety Data Sheet. Methane, Compressed Gas. December 11, 2008; Wilbur, Tom. “Pa. seeks stronger drilling rules to combat methane
migration.” Ithaca Journal. May 23, 2010.
U.S. House of Representatives. Committee on Energy and Commerce. Minority Staff
Report. “Chemicals Used in Hydraulic Fracturing.” April 2011 at 11; Harman, Greg.
“Fracking’s short, dirty history.” San Antonio Current. January 5, 2011-January 11,
2011 Lee, Mike. “State worried about air pollution near Barnett Shale wells.” StarTelegram (Texas). November 22, 2009
Lee, Mike. “State worried about air pollution near Barnett Shale wells.” StarTelegram (Texas). November 22, 2009; Burnett, John. “Health issues follow natural
gas drilling in Texas.” National Public Radio. November 3, 2009.
Armendariz, Al. Environmental Defense Fund. “ Emissions from Natural Gas Production in the Barnett Shale Area and Oportunities for Cost-Effective Improvemnts.”
January 26, 2009 at 1, 7, 8 and 18.
Urbina (February 2011).
Lustgarten, Abrahm. “Buried Secrets: Is natural gas drilling endangering U.S. water
supplies?” ProPublica. November 13, 2008.

32

33

34
35
36
37

38
39
40

41
42
43
44
45
46
47
48
49
50
51
52

53
54
55
56
57
58
59
60
61
62

Clayton, Mark. “Fracking for natural gas: EPA hearings bring protests.” Christian Science Monitor. September 13, 2010. Mouawad, Jad and Clifford Krauss. “Dark side
of natural gas.” The New York Times. December 8, 2009. Harman, Greg. “Fracking’s
short, dirty history.” San Antonio Current. January 5, 2011-January 11, 2011. Loftis,
Randy Lee.”EPA: 2 homes at risk of explosion.” Dallas Morning News. December 8,
2010.
U.S. House of Representatives. Committee on Energy and Commerce. Minority
Staff Report. “Chemicals Used in Hydraulic Fracturing.” April 2011 at 1; Horwitt,
Dusty. Environmental Working Group. “Drilling Around the Law.” January 2010 at
2; Colborn, Theo et al. “Natural gas operations from a public health perspective.”
Accepted for publication in the International Journal of Human and Ecological Risk
Assessment. September 4, 2010 at 9.
Osborn, Stephen G. et al. “Methane contamination of drinking water accompanying
gas-well drilling and hydraulic fracturing.” Proceedings of the National Academy of
Sciences. April 14, 2011 at 1.
Lustgarten, Abrahm. “Why gas leaks matter in the hydraulic fracturing debate.”
ProPublica. August 2, 2010.
Groundwater Protection Council and ALL Consulting (2009) at 68.
U.S. EPA. “Draft Plan to Study the Potential Impacts of Hydraulic Fracturing on
Drinking Water Resources.” EPA/660/D-11/011. February 2011at 40; Levy, Marc.
“Pa. asks natural gas drillers to stop taking wastewater to 15 treatment plants for
discharge.” Associated Press. April 19, 2011.
Levy (2011).
U.S. EPA (February 2011) at 40.
Volz, Conrad. Testimony on Natural Gas Drilling, Public Health and Environmental
Impacts. Subcommittee on Water and Wildlife. Committee on Environment and
Public Works. Senate. April 12, 2011.at 1, 2, 5 to 7; Clayton, Mark. “Fracking for
natural gas: EPA hearings bring protests.” Christian Science Monitor. September 13,
2010. U.S. EPA. “Draft Plan to Study the Potential Impacts of Hydraulic Fracturing
on Drinking Water Resources.” EPA/660/D-11/011. February 2011 at 40.
Groundwater Protection Council and ALL Consulting (2009) at 70 to 71.
Puko, Tim. “Silty, salty Monongahela River at risk from pollutants.” Pittsburgh
Tribune-Review. August 24, 2010.
Considine, Timothy J., Ph.D. et al. “The Economic Impacts of the Pennsylvania
Marcellus Shale Natural Gas Play: An Update.” May 24, 2010.
Maykuth, Andrew. “Pa. tapped, drillers not.” Philadelphia Inquirer. October 25,
2009.
Phillips Long, Barbara. “Lectures: No time to waste in fracking decisions.” Carlisle
(Pennsylvania) Sentinel. February 13, 2011.
Barth, Jannette M. PhD., “Hydrofracking offers short-term boom, long-term bust.”
Engineering News-Record. March 7, 2011.
Blacklock, Colleen. Potential Impacts of Gas Drilling on Agriculture in the Marcellus
Shale Region of New York State. December 11, 2008.
Volz, Conrad. “Methane and other types of pipelines being proposed as a result of
shale gas expansions.” Center for Healthy Environments and Communities, University of Pittsburgh Graduate School of Public Health. August 23, 2010.
Recio, Maria. “Obama, T. Boone Pickens push natural gas as energy fix.” Idaho
Statesman. April 21, 2011; H.R. 1380, 112th Congress Introduced April 6, 2011.
U.S. Department of Energy. [Press release]. “Secretary Chu Tasks Environmental,
Industry and State Leaders to Recommend Best Practices for Safe, Responsible
Development of America’s Onshore Natural Gas Resources.” May 5, 2011.
Watts, Jonathan. “China takes step towards tapping shale gas potential with first
well.” The (London) Guardian. April 21, 2011; Starr, Luke. “Controversial gas ‘fracking’ extraction headed to Europe.” The (London) Guardian. December 1 2010.
Hilongwane, Sipho. “Environmentalists, farmers rejoice as Cabinet puts brakes on
Karoo fracking.” The Daily Maverick (South Africa). April 21, 2011; Hilongwane,
Sipho. “Royal Dutch Shell really wants to frack up the Karoo.” The Daily Maverick.
(South Africa). February 8, 2011; Ravensbergen, Jan. “Mixed reaction to imposed
shale freeze.” The Gazette. (Montreal, Canada). March 9, 2011;Mansfield, Michal.
“The villages of southern France take on Sarkozy over shale gas.” The (London)
Guardian. April 20, 2011; Harvey (2011).
Urbina, Ian. “Regulation lax as gas gas wells’ tainted water hits rivers.” New York
Times. February 26, 2011.
U.S. House of Representatives. Committee on Energy and Commerce. Minority Staff
Report. “Chemicals Used in Hydraulic Fracturing.” April 2011
Riverkeeper. “Fractured Communities: Case Studies of the Environmental Impacts of
Industrial Gas Drilling.” September 2010.
Howarth, Robert W., et. al. “Methane and the greenhouse-gas footprint of natural
gas from shale formations: A letter.” Climatic Change. Change, vol. 106, iss. 4. June
2011 at 679.
Horwitt, Dusty. Environmental Working Group. “Drilling Around the Law.” January
2010.
Madsen, Travis et al. Frontier Group and PennEnvironment. Research and Policy
Center. “In the Shadown of the Marcellus Boom.”: How Shale Gas Extraction Puts
Vulnerable Pennsylvanians at Risk.” May 2011 at 6-7730.
Osborn, Stephen G. et al. “Methane contamination of drinking water accompanying
gas-well drilling and hydraulic fracturing.” Proceedings of the National Academy of
Sciences. April 14, 2011 at 1 to 2.
Colborn, Theo et al. “Natural gas operations from a public health perspective.”
Accepted for publication in the International Journal of Human and Ecological Risk
Assessment. September 4, 2010.
Caruso, David B. “State allows dumping of tainted wastewater.” Associated Press.
January 3, 2011.
Lustgarten, Abrahm. “Buried Secrets: Is natural gas drilling endangering U.S. water
supplies?” ProPublica. November 13, 2008.

For more information:
web: www.foodandwaterwatch.org
email: info@fwwatch.org
phone: (202) 683-2500 (DC) • (732) 979-6883 (NJ)
Copyright © June 2011 Food & Water Watch

