MEMORANDUM REGARDING DEVELOPMENTS CONCERNING THE RISKS OF
SHALE GAS DEVELOPMENT SINCE FALL 2012
November 1, 2013
Set forth below in detail are four areas in which scientific understanding and evidence from case
studies and scientific research regarding the risks of fracking have advanced substantially over
the past year.
Evidence linking water contamination to fracking-related activities has increased.
New scientific evidence linking water contamination to fracking has come from across the U.S.
in recent years. Even prior to the recent floods that resulted in significant spills and leaks,
Colorado state data show more than 350 instances of groundwater contamination resulting from
more than 2,000 oil and gas spills over the past five years. 1 In North Dakota, the Department of
Mineral Resources is concerned about an increasing number of blowouts (23 incidents in the past
year) that result in spills and public safety threats. 2 In Pennsylvania, the Scranton Times-Tribune
released details of an investigation that revealed at least 161 cases of water contamination from
fracking between 2008 and the fall of 2012, per Department of Environmental Protection
records. 3 Meanwhile, operator-wide statistics show that 6-7% of new wells drilled in
Pennsylvania over the past three years suffer from compromised structural integrity or outright
well-casing failures, which could result in ground water contamination. 4
In June, Duke University released a study linking fracking with elevated levels of methane,
ethane, and propane in nearby groundwater. 5 In July, it was reported that regional EPA officials
concluded that methane and other gases from fracking had created "significant damage to the
water quality" in Dimock, PA. 6 In August, a University of Texas at Arlington study of drinking
water found elevated levels of arsenic and other heavy metals in some samples from private
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drinking water wells located within 5 km of active natural gas wells. 7 Researchers concluded that
these compounds could be due to fracking-related activities in the Barnett shale. 8 In October, a
study published in the journal Environmental Science and Technology found a toxic legacy of
radiation in the Allegheny River—with concentrations of radium 200 times above normal levels
in the sediments as a result of fracking wastewater disposal. 9
Because highly toxic chemicals are associated with fracking operations, leaks and spills are
deeply troubling. This point was underscored in August by a joint United States Geological
Survey and U.S. Fish and Wildlife Service study that linked a fracking wastewater spill to the
widespread death of fish in Kentucky. 10 At the same time, concern is growing about high levels
of naturally occurring radiation in wastewater—as much as 300 times the Nuclear Regulatory
Commission limit for industrial discharge and thousands of times the federal limit for drinking
water. 11
Earlier this month, evidence of a link between fracking and water contamination prompted both
Tom Jacobus, managing director of the Washington Aqueduct, and George Hawkins, general
manager of Washington D.C.’s water supply to call for the prohibition of fracking near the
Nation’s capital. 12 In the words of Mr. Jacobus, “[a]lthough studies on the technique are still
needed in order to fully understand the potential impact on drinking water, enough study on the
technique has been done and information has been published to give us great cause for concern
about the potential for degradation of the quality of our raw water supply as well as impact to the
quantity of the supply.” 13 Both the Army Corps of Engineers and the Fairfax County Water
Authority have called for a ban on fracking in the George Washington National Forest within the
Washington DC watershed. 14
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The disposal of fracking wastewater has been causally linked to earthquakes.
High-volume hydrofracking generates high volumes of toxic liquid waste. Its safe containment is
an ongoing problem without a good solution. 15 One common practice is to inject these fluids into
porous bedrock via deep disposal wells. However, this method has the potential to cause induced
earthquakes. In July, a new study in Science by Columbia University's Lamont-Doherty Earth
Observatory showed that deep-well injection of fracking waste can stress geological faults in
ways that make them vulnerable to slipping. The research showed that distant natural
earthquakes triggered swarms of smaller earthquakes on these critically stressed faults. 16 These
findings are supported by scientific evidence and observations in other states across the country
where fracking waste disposal is commonly practiced. In Oklahoma, scientists linked a 2011
swarm of earthquakes to fracking waste disposal in that state. 17 This includes a magnitude 5.7
earthquake—the largest ever cause by wastewater injection—that injured two people, destroyed
14 homes, and was felt across 17 states. 18 In Texas, a 2008-2009 swarm of earthquakes in the
Dallas-Fort Worth area, where the Barnett Shale is being developed, was also linked to produced
water disposal wells. 19 And in Ohio, yet another recent study link more than 100 earthquakes to
fracking disposal wells. 20 Similar rashes of earthquakes in Arkansas motivated the Arkansas Oil
and Gas Commission to shut down a disposal well and enact a permanent moratorium on future
disposal wells in a nearly 1,200 square-mile area in the Fayetteville Shale. 21
In light of the growing body of science linking oil and gas infrastructure to seismic activity, it is
important to recall that the New York City Department of Environmental Protection (‘DEP’) has,
on numerous occasions, raised serious concerns about the impacts of potential seismic activity
from fracking-related activities on New York City's water supply infrastructure. 22, 23, 24 The
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DEP’s questions remain unanswered, as do questions about the potential impacts of seismic
activity on water supplies across the state. 25
Air quality impacts from fracking-related activities are clearer than ever. They include the
release of pollutants such as ozone, benzene, and silica dust that are linked to costly,
disabling health problems.
A Colorado School of Public Health study found air pollutants near fracking sites linked to
neurological and respiratory problems and cancer. 26 Likewise, last December, a new study linked
a single well pad to more than 50 airborne chemicals, 44 of which have known health effects. 27
Similarly, in January, a second National Oceanic and Atmospheric Administration study
identified emissions from oil and gas fields in Colorado as a significant source of pollutants that
contribute to ozone problems. 28, 29 Exposure to elevated levels of ground-level ozone is known to
worsen asthma and has been linked to respiratory illnesses and stroke and heart attack risk. 30
Reports of symptoms from these types of exposures have been documented in shale-heavy states
like Pennsylvania, where a 2012 study of more than 100 state residents living near gas facilities
found that reported health symptoms closely matched the scientifically established effects of
chemicals detected through air and water testing at those nearby sites, and occurred at
significantly higher rates at households closer to the facilities than those further away. 31
Additionally, medical experts at a rural clinic in one Pennsylvania county report case studies of
27 individuals with acute symptoms that could be linked to air contaminants. 32, 33
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Increasing evidence of chemical air emissions from drilling and fracking operations is cause for
alarm, especially as more and more people who live downwind report ill health effects. 34, 35 For
example, in Texas, new air monitoring data in the Eagle Ford Shale area reveal that residents
there could be exposed to dangerous levels of air pollution, including both benzene and hydrogen
sulfide gas. 36 Because any chronic illnesses can take years to manifest, impacts related to
exposure to air contaminants such as ozone, radon, formaldehyde, and diesel exhaust could be
significant in years to come. Furthermore, exposure to chemical mixtures may present a higher
risk as was seen in new research that found an elevated cancer risk when two or more
carcinogens were present at "safe" levels. 37
Meanwhile, the oil and gas industry reports an annual occupational fatality rate seven times
higher than the national average. 38 As new studies show, jobs in the gas field not only carry high
risks for blunt trauma and vehicular fatalities, but also involve exposure to carcinogenic silica
dust that far exceeds OSHA limits for safety and is not adequately mitigated dust masks. 39 Silica
dust exposure is linked to disabling silicosis as well as lung cancer. Notably, a May 2013 poll
showed that two-thirds of Pennsylvanians support a moratorium on fracking because of concern
about negative health impacts. 40
The economic benefits of the fracking boom have been challenged as being over-hyped and
short-lived.
New economic analyses show results that fall far short of what the industry promised and still
claims. In a September 2013 feature titled "Pa. fracking boom goes bust," The Philadelphia
Inquirer covers new data from the independent Keystone Research Center detailing "flat at best"
job growth, plunging prices and royalty payments, and sharp production declines. 41 These
findings continue a trend: as previously documented by the Keystone Research Center, the gas
industry's claim of 48,000 jobs created between 2007 and 2010 is a far cry from the real number
of only 5,669 jobs—many of which are out-of-state hires. 42
34

See Pennsylvania Alliance for Clean Water and Air, List of the Harmed (last visited Oct. 31, 2013),
http://pennsylvaniaallianceforcleanwaterandair.wordpress.com/the-list/.
35
Lynne Peeples, Fracking Pollution Sickens Pennsylvania Families, Environmental Group Says, HUFFINGTON
POST (Oct. 18, 2012), http://www.huffingtonpost.com/2012/10/18/fracking-pollutionpennsylvania_n_1982320.html.
36
Sharon Wilson et al., Reckless Endangerment While Fracking the Eagle Ford Shale, Earthworks (Sep. 19, 2013),
available at
http://www.earthworksaction.org/library/detail/reckless_endangerment_in_the_eagle_ford_shale#.UkGi-4Y3uSo.
37
John Davis, Researchers Find Cancer Risks Double When Two Carcinogens Present at 'Safe' Levels, TEXAS TECH
TODAY (Jun. 28, 2013), http://today.ttu.edu/2013/06/researchers-find-cancer-risks-double-when-two-carcinogenspresent-at-safe-levels/#sthash.B6ORtVnp.dpuf.
38
CDC, Oil and Gas Extraction: Occupational Safety and Health Risks (last visited Oct. 31, 2013),
http://www.cdc.gov/niosh/programs/oilgas/risks.html.
39
Robert Iafolla, Workers' Silica Exposure at Fracking Sites Far Exceeds OSHA Limit, NIOSH Study Finds,
BLOOMBERG BNA (Aug. 1, 2013), http://www.bna.com/workers-silica-exposure-n17179875594/.
40
Susan Phillips, Poll Shows Support for a Drilling Moratorium in Pennsylvania, STATEIMPACT (May 14, 2013),
http://stateimpact.npr.org/pennsylvania/2013/05/14/poll-shows-support-for-a-drilling-moratorium-in-pennsylvania/.
41
Will Bunch, Pa. fracking boom goes bust, PHILLY.COM (Sep. 12, 2013), http://articles.philly.com/2013-0912/news/41974274_1_fracking-boom-penn-state-marcellus-center-marcellus-shale.
42
Stephen Herzenberg, Drilling Deeper into Job Claims, Keystone Research Center (Jun. 20, 2011), available at
http://keystoneresearch.org/sites/keystoneresearch.org/files/Drilling-Deeper-into-Jobs-Claims-6-20-2011_0.pdf.

5

Low gas prices and disappointing wells have led major companies to write down oil and gas
shale assets by billions of dollars. 43 Meanwhile, Chesapeake Energy is coping with its financial
woes in Pennsylvania by shifting costs to landowners who are now receiving drastically reduced
royalty payments. 44 In West Virginia, more than half of landowners with shale wells on their
property report problems including damage to the land, decline in property values, truck traffic
and lack of compensation by the oil and gas company. 45
New evidence reveals negative impacts of shale gas extraction on property values. 46, 47 In
August, The Atlantic Cities and MSN Money noted that fracking operations may be damaging
property values and may impair mortgages or the ability to obtain property insurance. 48, 49
Additional new research corroborates earlier findings that link fracking to significant road
damage, increased truck traffic, crime, and strain on municipal and social services. Data from the
past ten years on the social costs of fracking including truck accidents, arrests, and higher rates
of sexually transmitted diseases are cause for alarm. 50 These costs are ultimately born by local
residents and communities. 51, 52, 53 Overall, the industry-promised hundreds of thousands of jobs
in Pennsylvania haven't materialized, nor have the promised waves of new industries. Local
media have asked, "what boom?" as unemployment has increased and the state fell to 49th in the
nation for job creation last year. 54
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In contrast, clean energy jobs have been growing consistently and in many cases far outpacing
job growth in other energy sectors. As the Los Angeles Times noted about a Bureau of Labor
Statistics report, clean energy jobs have been growing four times faster than others. 55 In another
example, Massachusetts has seen double digit clean energy jobs growth for the second year in a
row, 56 and has more jobs in clean energy than Pennsylvania has in natural gas. 57 The latest
reports from the Department of Energy on national growth in wind and solar are very
encouraging, showing that renewable energy is rapidly expanding, prices are falling, and smart
public policies and incentives work. 58, 59 Solar power grew tremendously in 2012 and became
more competitive, while there is still significant room to reduce the cost of solar and expand
solar across the country with better policies. The United States led the world in new installed
wind power capacity in 2012, with 70 percent of U.S. wind power components manufactured in
the U.S. 60 U.S. Energy Information Administration statistics show that energy efficiency
measures are having a significant impact, with plenty of room still to improve. 61 Meanwhile,
New York has made strides in clean energy and efficiency, but research shows that our state has
the potential to do much more, which would help the economy while protecting public health,
safeguarding the environment, and working to address climate change. 62
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