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ew drilling and fracking techniques have made it possible to extract oil and natural
gas from shale and other dense rock formations that were previously inaccessible.
While such drilling and fracking has been a boon for the oil and gas industry in the United
States, it has been a nightmare for Americans exposed to the pollution that accompanies
shale development. The expansion of modern drilling and fracking across the country has
caused widespread environmental and public health problems and created serious, longterm risks to underground water resources, all of which affect farming and our food.
Fracking takes place primarily in rural agricultural areas, and many farmers have leased their land to the oil
and gas industry. Examples of fracking’s negative impacts
on agriculture and the food system are emerging. Water
contamination from toxic fracking chemicals has sickened
and killed livestock, and accidents and spills have contaminated cropland across the country.1 These incidents could
HMMLJ[JVUZ\TLYJVUÄKLUJLPU[OLMVVKWYVK\JLKPU[OLZL
areas. Furthermore, the large quantities of water required
for fracking poses a future challenge to agriculture, and the
process may contribute to global climate change, which
may further strain freshwater resources.
Farmers, whose livelihoods depend on the health of the
land, face especially stark choices. Many have leased their
land to gas companies with the promise of gas royalty
payments and minimal ecological impact.2 Given the risks
associated with fracking, however, there is much at stake.
Organic farmers could lose their premium prices if indus[YPHSMYHJRPUNÅ\PKWVSS\[LZ[OLPYJYVWZVYSP]LZ[VJRHUKMHYT
sales could be diminished if pollution threatens livestock,

crops or farmland. In contrast to the legacy of environmental pollution that shale development leaves behind, any
economic gains from drilling and fracking disappear as the
ÅV^VMVPSHUKNHZKLJSPULZHUKKYPSSPUNHUKMYHJRPUNVWLYH
tions move elsewhere.3

What Is Fracking?
Hydraulic fracturing, more commonly known as “fracking,” is the process of injecting a mixture of water, sand and
chemicals into wells at high pressure to crack dense rock
formations and release oil or gas.4 Advances in drilling and
fracking technology have made it possible to extract oil and
natural gas from shale and other impermeable rock formations.5
Conventional natural gas drilling targets limestone and
V[OLYYVJRMVYTH[PVUZ[OYV\NO^OPJONHZÅV^ZYLHKPS`6 In
contrast, unconventional natural gas development targets
natural gas held in shale, tight sandstone and coalbed forTH[PVUZ^OPJOYLZ[YPJ[[OLÅV^VMUH[\YHSNHZ\USLZZ[OL`
are fracked.7 Similarly, fracking is essential to free “tight

-VVK >H[LY>H[JO7:[YLL[5>:\P[L>HZOPUN[VU+*^^^MVVKHUK^H[LY^H[JOVYN

oil” from otherwise impermeable rock formations so it can
ÅV^PU[VH^LSS8 The combination of advanced fracking
and horizontal drilling technologies has made it feasible to
extract large quantities of shale oil and shale gas.9
After drilling, developers inject millions of gallons of frackPUNÅ\PK[VJYHJRHWHY[[OLYVJRHUKWYVWP[VWLUZV[OH[[OL
gas can be released.10 Depending on geology, between 25
HUKWLYJLU[VM[OLTPSSPVUZVMNHSSVUZVMMYHJRPUNÅ\PK
used for each well returns to the surface as wastewater.11
A large volume of salty water containing naturally occurring contaminants is also typically produced at each well
as wastewater. Combined, these wastewaters contain the
[V_PJJOLTPJHSZHKKLK[VMYHJRPUNÅ\PKHZ^LSSHZHU`YHdioactive materials and other pollutants leached from deep
underground.12
Because natural gas is a relatively clean-burning fossil fuel
compared to oil and coal, it has been touted as a potential
bridge fuel for addressing global climate change and transitioning to a future powered by low-carbon renewable energy resources.13 However, recent studies have demonstrated
that increased development of shale gas may actually accelerate climate change because large amounts of methane,
a potent greenhouse gas that makes up 90 percent of shale
gas, leak during fracking.14 On a global scale, drilling and
MYHJRPUNYLZ\S[PUZPNUPÄJHU[NYLLUOV\ZLNHZLTPZZPVUZ15
which threaten the climate on which we depend.16

An overview of livestock exposure to contamination from
fracking found that cows are most likely to be affected,
with the most common exposure from contaminated wells
and springs.23*V^ZL_WVZLK[VMYHJRPUNÅ\PKZOH]LL_WLYPLUJLKKPMÄJ\S[`IYLLKPUNHUKOPNOLYYH[LZVMZ[PSSIVYUHUK
deformed calves.24 In northwestern Louisiana, 16 cows died
after drinking water that was contaminated with chemicals used in fracking. Chesapeake Energy, the company
involved, refused to disclose further information about the
chemicals, stating the information was “proprietary.”25 In
a Pennsylvania case, 28 beef cattle were quarantined after
LUJV\U[LYPUNMYHJRPUNÅ\PKSLHRPUNMYVTH^HZ[L^H[LYOVSKing pond.26 Of the 11 calves born from those cows the following spring, only three survived, a very low survival rate.
Follow-up analysis of the dead calves was inconclusive as
[V^OL[OLYMYHJRPUNÅ\PK^HZ[OLJH\ZLVMKLH[O27

Emissions such as volatile organic compounds, benzene
and toluene can be discharged during fracking and are
harmful to public health.17 These compounds mix with
LTPZZPVUZMYVTOLH]`K\[`[Y\JR[YHMÄJSHYNLNLULYH[VYZ
and compressors at well sites to form ground-level ozone.18
And water contamination from fracking can and has gravely
impacted farmlands, putting our food sources in peril.

In two cases, only part of a herd of beef cattle was exposed
to fracking wastewater. In each case, many of the exposed
cattle died, and those that survived experienced problems
breeding, while the unexposed cattle experienced no
unusual problems. In one herd, the exposed cattle experienced high numbers of stillborn and stunted offspring.
These two cases “approach the design of a controlled
experiment, and strongly implicate wastewater exposure
in the death, failure to breed, and reduced growth rate of
cattle.”28

īĞĐƚƐŽŶŐƌŝĐƵůƚƵƌĞ
Water Contamination
There have been many documented cases of contaminated
water affecting livestock. Livestock have consumed contaminated water from wells, springs and ponds, causing illness,
reproductive issues and death.19 Documented incidents
have occurred due to accidents, leaks and spills that result
from negligence, but also as “a consequence of normal
operations.”20 In other words, fracking is incompatible with
livestock production.

Agricultural Production

Further complicating the issue, gas companies are not required to disclose the chemicals used in fracking, and there
are no common procedures for isolating livestock exposed
to chemicals from the food chain.21 The animals might be
quarantined for a time or not slaughtered for human consumption, but dead animals sent to a rendering plant could
be used for livestock or pet feed.22

Penn State Extension analyzed the impacts of fracking
on dairies in the Marcellus Shale region of Pennsylvania,
where many farmers have leased their land for fracking,
compared to other parts of the state. The study found declining numbers of dairy cows in areas where fracking was
common. In counties with over 10,000 dairy cows, those
with over 150 Marcellus shale wells experienced a 16 per2

place. For example, the Park Slope Coop in Brooklyn, New
York, a retail food cooperative owned by more than 16,000
members, purchases almost $3 million of New York Stateproduced food products each year. “If the air is fouled and
the animals are drinking water that contains poisonous
fracking chemicals, then products from those animals are
going to have poisons. We would have to stop buying from
them. There is no doubt in my mind,” said the manager of
the coop.38

cent decline in total dairy cows on average between 2007
and 2010, compared to a 3 percent decline in counties
with no Marcellus wells. Researchers speculate a variety
of explanations, from farmers using their royalty monies to
retire to farmers feeling “forced out” due to the negative
effects of wells. Regardless of the reason, a decline in dairy
herds yields a negative economic impact on neighboring
communities.29
The chemicals that hurt livestock hurt rural residents as
^LSS>H[LYJVU[HTPUH[PVUOHZILLUPKLU[PÄLKPUV]LY
1,000 cases near oil and gas drilling sites.300U[OLÄYZ[JHZL
documented by the federal government, the U.S. Environmental Protection Agency found that well water in Sublette,
Wyoming, contained several chemicals associated with
fracking,31 including 1,500 times the level of benzene considered safe for drinking.32 Benzene exposure leads to leukemia and other illnesses.33 Multiple residents complained
of contaminated wells and mysterious illnesses across the
area.34

&ƌĂĐŬŝŶŐ,ƵƌƚƐZƵƌĂůŽŵŵƵŶŝƟĞƐ
When farmers and other rural landowners lease their land
for fracking, the gains are only temporary, while the damage can be long lasting. Fracking proponents typically do
not account for the long-term economic damage and the
ZPNUPÄJHU[LYVZPVUVMJVTT\UP[PLZ»X\HSP[`VMSPML[OH[JHU
V\[^LPNOHU`ILULÄ[Z395L^VPSHUKNHZ^LSSZIYPUNÅLL[Z
of trucks that crowd and damage rural roads and carry potentially hazardous wastewater. New York estimated that if
the state allowed shale gas development, each well would
require between 890 and 1,350 heavy-duty truckloads.40
Noisy drilling rigs operate 24 hours a day, seven days a
week.41 Scenic vistas are replaced with a landscape of gas
wells, which lowers property values and harms tourism
HUKYLJYLH[PVUPUK\Z[YPLZSPRLO\U[PUNHUKÄZOPUN0U>PZL
County, Texas, properties with gas wells have lost 75 percent of their assessed value.42 Natural gas rigs devalue not
only the property where they are located, but also the value
of neighboring properties.43

Water Use
Besides contamination, fracking poses a potential source of
competition with agriculture for access to fresh water. Modern fracking requires millions of gallons of water for each
well, and widespread shale development can compete with
essential water needs.35 In Colorado alone, fracking used
4.5 billion gallons in 2010 and is projected to use 6 billion
gallons by 2015. In a recent state auction of water rights
for 8 billion gallons of water, gas companies acquired 750
million gallons for fracking.36 While the majority of water
in the sale went to agriculture,37 fracking increases pressure
on water demand in a parched region.

4HU`VM[OLW\YWVY[LKLJVUVTPJILULÄ[ZHYLQ\Z[HTPYHNL
— energy companies based elsewhere typically do not buy
drilling and fracking supplies from local businesses, and
shale development jobs typically go to transient workers
who move from shale play to shale play.44

*VUZ\TLY*VUÄKLUJL
As the public becomes increasingly aware of the dangers
of fracking, people may grow more skeptical about consuming food from areas where intensive fracking is taking

Employment, construction, housing demand and even royHS[`WH`TLU[ZHYLZPNUPÄJHU[H[ÄYZ[I\[KPTPUPZOX\PJRS`HZ
well productivity declines and drilling and fracking operations move elsewhere.45 Almost all of the jobs associated
with shale development come during the drilling and fracking stage, but it takes less than one year to prepare a well
site and conduct the drilling and fracking.46 This means that
industry employees, most of whom are transient workers
with shale development experience, just move from new
well to new well as the number of drilled wells increases.47

ZĞĐŽŵŵĞŶĚĂƟŽŶƐ
The rapid expansion of shale gas development and frackPUNPU[OL<UP[LK:[H[LZOHZYLZ\S[LKPUZPNUPÄJHU[LU]PYVUmental and public health problems. Fracking has become
an ongoing public health and environmental experiment.
Many of these problems are inherent to the practice and
cannot be avoided through regulation.
3

17

Instead of believing the false promises of the oil and gas industry, we should invest in economic development in rural
communities that safeguards our food and water, and we
should develop policies that allow farmers to make a fair
living farming on their land, instead of making them feel
forced to lease it for polluting energy production.

18
19
20
21
22
23
24
25
26

ŶĚŶŽƚĞƐ
1

2
3
4

5

6
7
8
9
10
11
12
13


15

16

Phillips, Susan. “Burning Questions: Quarantined Cows Give Birth
to Dead Calves.” StateImpact Pennsylvania. September 27, 2011;
Bamberger, Michelle, and Robert Oswald. “Impacts of Gas Drilling on
Human and Animal Health.” New Solutions, vol. 22, iss. 1. 2012 at 55
and 58; Lustgarten, Abrahm. “16 Cattle Drop Dead Near Mysterious
Fluid at Gas Drilling Site.” ProPublica. April 30, 2009; Penn State
Extension. “Pennsylvania Dairy Farms and Marcellus Shale, 2007–2010.”
Marcellus Education Fact Sheet. 2012.
Hamill, Jim. “Couple regrets gas well lease.” WNEP. October 28, 2010.
Phillips Long, Barbara. “Lectures: No time to waste in fracking
decisions.” Carlisle (Pennsylvania) Sentinel. February 13, 2011.
Arthur, J.D., et al. “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.”
Pennsylvania Geology, vol. 38, iss. 1. Spring 2008 at 10.
Groundwater Protection Council and ALL Consulting. “Modern Shale
Gas Development in the United States: A Primer.” Prepared for the
U.S. Department of Energy. April 2009 at 8 and 9; American Petroleum
Institute. [Brochure]. “Freeing up energy. Hydraulic fracturing: Unlocking
America’s natural gas resources.” July 19, 2010 at 1 and 2; National
Petroleum Council (NPC). [Draft report]. “Prudent Development:
Realizing the Potential of North America’s Abundant Natural Gas and
Oil Resources.” September 15, 2011 at 2-33.
Groundwater Protection Council and ALL Consulting at 7, 8 and 15.
Ibid. at 15.
NPC at 2-33 and 2-34.
Groundwater Protection Council and ALL Consulting at 15.
United States Environmental Protection Agency (U.S. EPA). “Plan to
Study the Potential Impacts of Hydraulic Fracturing on 95 Drinking
Water Resources.” EPA/600/R-11/122. November 2011 at 15 and 22.
Groundwater Protection Council and ALL Consulting at 23; U.S. EPA at
23.
U.S. EPA at 43.
Podesta, John, and Timothy Wirth. Center for American Progress.
“Natural Gas: A Bridge Fuel for the 21st Century.” August 10, 2009 at 1.
>PNSL`;VT43¸*VHS[VNHZ![OLPUÅ\LUJLVMTL[OHULSLHRHNL¹
Climatic Change, vol. 108. August 2011 at 607; Howarth, Robert W.,
et al. “Methane and the greenhouse-gas footprint of natural gas from
shale formations.” Climatic Change, vol. 106. June 2011 at 679; Jackson,
Robert B., et al. “Research and Policy Recommendations for Hydraulic
Fracturing and Shale-Gas Extraction.” Center on Global Change, Duke
University, Durham, North Carolina. 2011 at 2.
Wigley at 60 to 607; Howarth, et al. at 679; Tyndall Centre for Climate
Change Research. University of Manchester. “Shale gas: a provisional
assessment of climate change and environmental impacts.” January 2011
at 6.
Intergovernmental Panel on Climate Change. “Climate Change 2007:
Synthesis Report.” 2007 at 48.

27
28
29
30
31
32
33
34
35
36
37
38

39

40

41
42
43
44

45
46
47

Colborn, Theo et al. “Natural Gas Operations from a Public Health
Perspective.” International Journal of Human and Ecological Risk
Assessment, vol. 17, iss. 5. September-October 2011 at 1041 and 1042.
Ibid. at 1042
Bamberger and Oswald at 58.
Ibid. at 55.
Ibid. at 67.
Ibid. at 64.
Ibid. at 59 to 60.
Ibid. at 60.
Lustgarten (2009).
Kusnetz, Nicholas. “A Fracking First in Pennsylvania: Cattle Quarantine.”
ProPublica. July 2, 2010.
Phillips.
Bamberger and Oswald at 60.
Penn State Extension.
Lustgarten, Abrahm. “Buried Secrets: Is natural gas drilling endangering
U.S. water supplies?” ProPublica. November 13, 2008.
Johnson, Kirk. “E.P.A. Links Tainted Water in Wyoming to Hydraulic
Fracturing for Natural Gas.” The New York Times. December 8, 2011.
Lustgarten (2008).
United States Centers for Disease Control and Prevention. “Facts About
Benzene.” August 29, 2005.
Lustgarten, Abrahm. “Hydrofracked: One man’s quest for answers about
natural gas drilling.” High Country News. June 27, 2011.
Collier, Kiah. “Fracking gives Texas another oil boom, but at huge water
costs.” Standard Times (San Angelo, Texas). June 30, 2011.
Streater, Scott. “Niobara Shale: As drilling grows, so do water use worries
in Colo.” EnergyWire. April 5, 2012.
Ibid.
Estabrook, Barry. “IACP Journalism Awards Finalist: What Will Fracking
Do to Your Food Supply?” Gilt Taste. May 18, 2011. Accessed May 30,
2012, available at http://www.gilttaste.com/stories/327-iacp-journalismH^HYKZÄUHSPZ[^OH[^PSSMYHJRPUNKV[V`V\YMVVKZ\WWS`
See: Considine, Timothy J., et al. “The economic impacts of the
Pennsylvania Marcellus Shale natural gas play: an update.” The
Pennsylvania State University, Department of Energy and Mineral
Engineering. May 24, 2010.
New York State. Department of Environmental Conservation. “Revised
Draft Supplemental General Draft Environmental Impact Statement
on the Oil, Gas and Solution Mining Regulatory Program: Well Permit
Issuance for Horizontal Drilling and High-Volume Hydraulic Fracturing
to Develop the Marcellus Shale and Other Low- Permeability Gas
Reservoirs.” September 7, 2011 at 6-113 and 6-114.
Maykuth, Andrew. “Pa. tapped, drillers not.” Philadelphia Inquirer.
October 25, 2009.
Heinkel-Wolfe, Peggy. “Drilling can dig into land value.” Denton (Texas)
Record Chronicle. September 18, 2010.
Grace, Tom. “Otsego committee rejects hydro-fracking ban.” Oneonta
(New York) Daily Star. May 27, 2010.
Barth, Jannette. “Hydrofracking offers short-term boom, long-term bust.”
Engineering News-Record. March 7, 2011. Marcellus Shale Education
& Training Center (MSETC). “Pennsylvania Marcellus Shale Workforce
Needs Assessment.” MSETC Needs Assessment Series—Summer 2011.
June 2011 at 8.
Phillips Long.
Barth; MSETC at 19 and 21.
Barth; MSETC at 8.

Food & Water Watch ^VYRZ[VLUZ\YL[OLMVVK^H[LYHUKÄZO^LJVUZ\TLPZZHMLHJJLZZPISL
and sustainable. So we can all enjoy and trust in what we eat and drink, we help people take
JOHYNLVM^OLYL[OLPYMVVKJVTLZMYVTRLLWJSLHUHMMVYKHISLW\ISPJ[HW^H[LYÅV^PUNMYLLS`[V
our homes, protect the environmental quality of oceans, force government to do its job protecting
citizens, and educate about the importance of keeping shared resources under public control.
*VW`YPNO[1\ULI`-VVK >H[LY>H[JO All rights reserved. This issue brief can be viewed or downloaded at www.foodandwaterwatch.org.
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