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Executive Summary: The extraction of natural gas from the Marcellus Shale Formation in
Pennsylvania has significantly improved the state economy, but it is not a sustainable path
forward. Extraction from the Marcellus shaleis expected tolast atmost 92 years, not
accounting for diminishing returns as gas is continuously extracted. Hydraulic fracturing of the
Marecellus shale has also contaminated private water sources and caused localized air pollution.
Transparent regulations and government oversight, coupled with the implementation of
a state tax, can promote economic development and preserve the health of Pennsylvania
citizens and their environment. This memorandum summarizes the current regulations
surrounding drilling in the Marcellus Shale Formation in Pennsylvania and policy
recommendations to utilize extraction as an excellent transition into the future of the state.

I. The natural gas boom of Pennsylvania

The Marcellus Shale is a source of natural
gascomposed of a  sedimentary  rock
formation thousands of feet underground that
stretches through the states of New York,
Pennsylvania, West Virginia, and Ohio®. In 2008,
the development of hydraulic fracturing, a drilling
technique in which liquids are injected
underground at high pressure to create cracks and
release gas, allowed a surge in natural gas
extraction in Pennsylvania, particularly from the
Marcellus shalez. While hydraulic fracturing,
or fracking, has generated economic benefits for
Pennsylvania in the short-term, such as
employment growth and a revived role in the
nation’s oil and natural gas industry3, the non-
renewable nature of shale gas necessitates
thoughtful investment in the state economy’s
future. Further, its success has come at the cost of
environmental and health impacts.

II. Current policy and challenges

Current estimates indicate that the 489 trillion
cubic feet of natural gas stored in the Marcellus
Shale Formation has a gross value of 1.46 trillion
U.S. dollars, about three times the Pennsylvania
economy in 2008 as defined by the total income of
all Pennsylvania residents+. Pennsylvania counties
situated along the formation contribute
disproportionately less to the gross state product
due to their economic focus on agricultural
production. As a result, they are positioned to gain
the most from natural gas extraction through
hydraulic fracturing. Pennsylvania law requires
that owners of natural gas resources be paid at
least one-eighth of thevalue of natural gas
extracted from gas wells5, and the Oil and Gas Act
of 2012 (Act 13) imposes an impact fee, which
requires gas companies to pay for each fracking
well they operate to cover local impacts from
frackingé. As fracking has expanded in the counties
in the region, economic activity has increased,
including growth in employment and an increase in
state sales tax collections, indicating increased
expendable income for citizens in this region*.
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While fracking has generated economic benefits for
Pennsylvania in the short-term, the non-renewable
nature of shale gas necessitates thoughtful
investment in the future of the state economy. As of
2017, Pennsylvania had 10,586 active fracking
wells?, where each well site takes up several acres
of land and requires miles of pipelines and new
roads8, all of which lead to property
devaluation® and become unusable infrastructure
in the long-term. As of 2016, the number of state
residents working in the industry was
approximately 250,0001°, representing a large
community that will be unemployed when the
Marecellus shale is spent. As the number of active
well sites decreases and the number of wells with
short production lives increases?, the Marcellus
shale’s lifetime expectancy is projected to be only
11 to 92 years!l. From 2015 through 2018,
Governor Tom Wolf has repeatedly proposed a
severance tax, requiring gas companies to pay
based on the volume of gas produced at each well
to improve the resiliency of state infrastructure,
but it has never passed1213,

Further, the success of fracking comes at the cost of
health and environmental wellbeing. One specific
concern is increased drinking water pollution in
Pennsylvania as a result of fracking, as the
chemicals involved in fracking!?, such as
methane, can contaminate local drinking water
sources as the chemicals are released from the
shale20.21, Based on a report released to Congress in
2016 by the Environmental Protection Agency
(EPA), poorly constructed wells and incorrect
wastewater management can contaminate
drinking water, particularly near drilling
sites18. Such construction faults were observed in
3.4% of wells in Pennsylvania constructed between
2008 and 201319. In 2012, contaminated samples
were collected from three drinking water wells in
Branford County, PA, and since the state did not
need to notify private well owners of water
contamination between 2012-2016, it is possible
that other contaminated drinking wells were not
reported during this time24. Additional health and
environmental dangers of fracking have been
observed, including correlations with increases in
asthma, sleep disruption, headaches, and other
health irritations14-16.

Current regulations constrain attempts to address
fracking-related  water quality issues in
Pennsylvania. The wastewater from drilling is
exempt from regulations imposed by the Safe
Drinking Water Act; therefore, possible
contaminants entering public water systems are
not held to a uniform federal standard2z. The
Fracturing Responsibility and Awareness of
Chemicals (FRAC) Act has been proposed to
remove this exemption. Despite modifications and
multiple reintroductions to the U.S. Congress as
recent as 201723, the FRAC Act has yet to pass.
Likewise, to  address health  concerns, well
operators are required to disclose chemicals used
in fracking to the Department of Environmental
Protection and the FracFocus database26,27.
However, chemicals that are reported as trade
secrets are exempt from disclosure except to
medical professionals and emergency personnel
who make a written request based on a reported
possible  direct  exposure2s.  Furthermore,
disclosure of chemicals is not required of chemical
manufacturers, and operators are not responsible
for reporting chemicals that manufacturers have
not reported to them?25. When chemicals are
reported, the exact chemical composition may
remain opaque due to incomplete Safety Data
Sheets used??. These policies handicap both public
health responses and individual treatments.

In addition to potentially contaminating water
resources, wastewater cannot be treated at most
treatment centers in Pennsylvania28, and soa
portion is transported to other states, resulting in
vehicular emissions and increased air pollution2d.
Leaks of methane (a greenhouse gas) also occur at
multiple points throughout the fracking process,
causing natural gas production to be the largest
contributor of U.S. methane emissions30. Although
the air pollution from fracking is lower than that
emitted from coal-generated energys, the air near
wells may still have elevated levels of harmful
chemicals, including ozone, particulates, and
nitrogen oxide3. Overall, fracking was estimated to
have cost Pennsylvania $7.2 - $32 million in 2011
due to air pollution3z.

In light of health and environmental risks, the EPA
has set standards for air pollution from fracking
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operations. The New Source Pollution Standards
were updated in 2016 seeking to reduce emissions
of methane and other toxic air pollutants3s.
However, apossible modification of these
standards was first proposed in 2017 to reduce the
required monitoring of leaks from semiannual to
annual surveys34. Less frequent monitoring may
increase the risk of leaks by potentially increasing
time to response and thus cumulative exposure,
but the modification has not been approved yet.

It is concerning to note that the Pennsylvania state
advisory commission formed in 2011 for studying
the effects of Marcellus shale drilling did not
include experts or professionals in
environmental health or any health field37, limiting
the commission’s ability to adequately consider
and respond to potential health risks. These health
exposures will be borne disproportionately by
poor communities, who are more likely to live in
close proximity to hydraulic fracturing wells3s.

III. Policy Recommendations

i. Increase transparency and consultation of health
experts

Improved monitoring, response, and planning
regarding environmental and public health effects
in the Marcellus Shale region require appropriate
guidance from economic and environmental policy
advisors and researchers, as well as
more information provided from appropriate
scientific studies. Public health must be
safeguarded through the disclosure of fracking
chemical exposures to patients and public health
officials via physical and digital records, a measure
endorsed by the American Academy of Family
Physicians and partially addressed in the FRAC Act.
Concurrently, closing loopholes that allow
chemical manufacturers to treat chemicals as trade
secrets will help clarify exposure risks. Knowledge
of potential pollutants and better monitoring may
protect local communities from negative health
outcomes that arise due to acute or prolonged
exposure. Oversight will be conducted by the state
advisory committee, which should include experts
in environmental health. These actions will likely
not have a large economic impact on the natural

gas sector in Pennsylvania but will enable policy
makers and public health officials to better
ascertain the risks to Pennsylvania’s citizens and
natural environment and to act appropriately.

ii. Pass the FRAC Act and tighten emission
regulation

Preemptively = strengthen  protections  for
Pennsylvania’s citizens and natural environment
by passing the FRAC Act, closing the exemption for
manufacturers of fracking chemicals in reporting
chemical composition, and maintaining semi-
annual monitoring of pollution emissions. Current
treatment options are insufficient for releasing
wastewater into the environment. The state must
invest research towards processes for treatment
of water that is resurfaced after fracking and hold
businesses to similar treatment standards as other
regulated industries. Passing the FRAC Act will
allow EPA oversight over and standardization of
state-level regulations. Increased transparency in
chemical reporting and more regular monitoring
for leaks will increase the effectiveness of
responding to contamination and exposure. Since
state-level regulation already exists, businesses
may not see large increases in cost to meet federal
standards. However, compliance may cost
businesses through additional treatment and
disposal considerations.

iii. Use proceeds from a Severance Tax to invest in
sustainable economic development Pennsylvania is
currently the only natural gas producing state
without a severance tax, a state tax on the
extraction of non-renewable natural resources that
will be used in other states39. An effective
severance tax will scale with natural gas prices to
appropriately benefit state residents. An
initiative similar tothe Restore Pennsylvania
initiative, introduced by Governor Wolf in 2019,
would provide a significant boost in funding for
crucial investment in state infrastructure. Although
itis possible increases in taxes may lead to drilling
companies operating in other states, economic
incentives that lower the tax rate can be applied to
specific wells in return for a complete disclosure of
the chemicals that have been leached into local
wastewater. Further tax benefits may be earned
through coordination with local and regional
committees to eliminate construction faults in
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established wells, provide proper construction of
future wells, and remediate wastewater near
residential areas.

States, such as Texas and Louisiana, effectively
impose severance taxes on the extraction of their
non-renewable energy resources and invest the tax
money in education, infrastructure, and other
renewable energy resources#0. Once a severance
tax is implemented, Pennsylvania can utilize
the revenue similarly, including investing in job
training in the renewable energy sector.
Specifically, Pennsylvania is well suited to harness
wind energy across the state. As of 2017, the state
generates 1.7% of in-state electricity from wind
power, and it can supply up to 6.4% of the state’s
electricity consumption. Providing job programs to
train and move workers from the natural gas

industry to the wind power industry will also
promote employment in lower-income regions#1.

IV. Conclusion

The short-term economic benefits of extracting
natural gas from the Marcellus Shale Formation are
beneficial to Pennsylvania, but with limited
extraction lifespan and documented health and
environmental hazards, continued drilling is not a
long-term energy source. Citizens’ health should be
protected through transparent policies, and profits
from drilling should be used to improve state
infrastructure and prepare the state employees for
the future job market with an appropriate training
program to gain employment in the renewable
energy sector. With these recommendations,
Pennsylvania will leverage an economic boon to
improve the wellbeing of its citizens and ensure its
future.

References

1. Marie Cusick, Reid Frazier, Susan Phillips, and Amy
Sisk 2019. "The Marcellus Shale, Explained."
Statelmpact Pennsylvania. Accessed February
28, 2019.
https://stateimpact.npr.org/pennsylvania/tag
/marcellus-shale/.

2. Mandel, Matt. 2016. "DEP Report: Pennsylvania
Natural Gas Production Hits Record High In
2015." Energy In Depth. Accessed February 28.
https://www.energyindepth.org/dep-
pennsylvania-natural-gas-production-record-

high-2015/.

3. Jennifer Cruz, Peter W. Smith, Sara Stanley. 2014. The
Marcellus Shale gas boom in Pennsylvania:
employment and wage trends. edited by Bureau
of Labor Statistics.

4. Timothy W. Kelsey, Thomas B. Murphy. 2011.
"Economic Implications of Natural Gas Drilling
in the Marcellus Shale Region." Cascade (77).

5. 0il and Gas - Leases to Remove or Recover. 1979. In
58, edited by The General Assembly of
Pennsylvania.

6. Brian L. Ellis, David L. Reed. 2011. House Bill No. 1950.
In 58, edited by The General Assembly of
Pennsylvania.

7. Kelso, Matt. 2017. "What is the Life Expectancy of the
Marcellus Shale?". FracTracker. Accessed
February 26.
https: //www.fractracker.org/2017/10/life-
expectancy-marcellus-shale/.

8. Fracking Infrastructure is Carving Up Pennsylvania.
2013. Food & Water Watch.
https: //www.foodandwaterwatch.org/sites/d
efault/files /Fracking%?20Infrastructure%?20Pe
nnsylvania%20FS%20Dec%202013.pdf.

9. Coffman, Steve. "How Shale Gas Drilling will DEPRESS
Your Property Values." Marcellus Outreach
Butler. Accessed February 27.
https://www.marcellusoutreachbutler.org/pr
operty-values.html.

10. Woodall, Candy. 2016. "How many jobs has
Marcellus Shale drilling really created?" Penn
Live, January 22, 2016.
https: //www.pennlive.com/news/2016/01/h
ow_many jobs has marcellus sh.html.

11. Times, The Roanoke. 2016. "Our view: How long will
Marcellus gas last?" The Roanoke Times, August
7, 2016.
https: //www.roanoke.com/opinion/editorials
/our-view-how-long-will-marcellus-gas-
last/article 99240978-9c4d-57a2-83be-
bee3ffe43b76.html.

www.sciencepolicyjournal.org

JSPG., Vol. 14, Issue 2, June 2019



Journal of Science Policy & Governance

POLICY MEMO: DRILLING THE MARCELLUS SHALE

12. Gough, Paul ]. 2018. "Wolf tries again to add
severance tax in Pennsylvania." Pittsburgh
Business Times, February 6, 2018.
https: //www.bizjournals.com /pittsburgh /new

s/2018/02/06/wolf-tries-again-to-add-

severance-tax-in.html.

13. Sisk, Amy. 2018. "Wolf, once again, pitches severance
tax on natural gas."” StateImpact. NPR. Accessed
February 28.
https://stateimpact.npr.org/pennsylvania/20
18/04 /30 /wolf-once-again-pitches-severance-
tax-on-natural-gas/.

14. Theo Colborn, Carol Kwiatkowski, Kim Schultz, and
Mary Bachran. 2011. "Natural gas operations
from a public health perspective" Human and
Ecological Risk Assessment: An International
Journal 17 (5): 1039-1056.

15. Stephen G. Osborn, Avner Vengosh, Nathaniel R.
Warner, Robert B. Jackson. 2011. "Methane
contamination of drinking water accompanying
gas-well drilling and hydraulic fracturing."
Proceedings of the National Academy of Sciences
108 (20): 8172-8176.

16. Robert B. Jackson, Avner Vengosh, Thomas H.
Darrah, Nathaniel R. Warner, Adrian Down,
Robert J. Poreda, Stephen G. Osborn, Kaiguang
Zhao, Jonathan D. Karr. 2013. "Increased stray
gas abundance in a subset of drinking water
wells near Marcellus shale gas extraction."
Proceedings of the National Academy of Sciences
110 (28): 11250-11255.

17. S. Burden, M. M. Fleming, J. Frithsen, L. Hills, K.
Klewicki, and C. D. Knightes. 2016. Hydraulic
fracturing for oil and gas: Impacts from the
hydraulic fracturing water cycle on drinking
water resources in the United States. U.S.
Environmental Protection Agency
(Washington, DC).

18. "Violations data: DEP Oil and Gas Compliance Report
system. Search by operator and year.".
Pennsylvania Department of Environmental
Protection. Accessed February 28.
http://www.portal.state.pa.us/portal/server.p
t/community/oil and gas compliance report/
20299.

19. Garth T. Llewellyn, Frank Dorman, J. L. Westland, D.
Yoxtheimer, Paul Grieve, Todd Sowers, E.

20

21

22

23.

24

25

26.

27.

28

Humston-Fulmer, Susan L. Brantley. 2015.
"Evaluating a groundwater supply
contamination incident attributed to Marcellus
Shale gas development." Proceedings of the
National Academy of Sciences 112 (20): 6325-
6330.

. Sara G. Rasmussen, Elizabeth L. Ogburn, Meredith

McCormack, Joan A. Casey, Karen Bandeen-
Roche, Dione G. Mercer, Brian S. Schwartz.
2016. "Association between unconventional
natural gas development in the Marcellus Shale
and asthma exacerbations." JAMA Internal
Medicine 9: 1334-1343.

. Beth Weinberger, Lydia H. Greiner, Leslie Walleigh,

David Brown. 2017. "Health symptoms in
residents living near shale gas activity: A
retrospective record review from the
Environmental Health Project." Preventive
Medicine Reports 8: 112-115.

. Tim Komarek, Attila Cseh. 2017. "Fracking and

public health: Evidence from gonorrhea
incidence in the Marcellus Shale region."
Journal of Public Health Policy 38 (4): 464-481.

"Safe Drinking Water Act (SDWA) and Federal

Facilities." 2017. U.S. Environmental Protection
Agency. Accessed February 27.
https://www.epa.gov/enforcement/safe-

drinking-water-act-sdwa-and-federal-facilities.

. Casey, Robert. 2017. Fracturing Responsibility and

Awareness of Chemicals Act. United States:
Congress.

. "FracFocus: Chemical Disclosure Registry." 2019.

FracFocus. Accessed February 27.
http://fracfocus.org/.

Kate Konschnik, Margaret Holden, and Alexa

Shasteen. 2013. "Legal fractures in chemical
disclosure laws: why the voluntary chemical
disclosure registry FracFocus fails as a
regulatory compliance tool." Harvard Law
School: Environmental Law Program Policy
Initiative.

Oil and Gas. 2012. In 58, edited by The General

Assembly of Pennsylvania.

. Water’s Journey Through the Shale Gas Drilling and

Production Processes in the Mid-Atlantic Region.
2012. Penn State Extension.

www.sciencepolicyjournal.org

JSPG., Vol. 14, Issue 2, June 2019



Journal of Science Policy & Governance

POLICY MEMO: DRILLING THE MARCELLUS SHALE

29. Stolz, John. 2011. "The Environmental Impacts of
Shale Gas Extraction." FracTracker. Accessed
February 26.
https: //www.fractracker.org/2011/03/the-
environmental-impacts-of-shale-gas-

extraction/.

30. Hydraulic Fracturing and Your Health: Air
Contamination. 2018. Physicians for Social
Responsibility. https://www.psr.org/wp-
content/uploads/2018/05/fracking-and-air-

pollution.pdf.

31. Christopher M. Long, Nicole L. Briggs, Ifeoluwa A.
Bamgbose. 2019. "Synthesis and Health-Based
Evaluation of Ambient Air Monitoring Data for
the Marcellus Shale Region." Journal of the Air &
Waste Management Association.

32. Aviva Litovitz, Aimee Curtright, Shmuel Abramzon,
Nicholas Burger, Constantine Samaras. 2013.
"Estimation of regional air-quality damages
from Marcellus Shale natural gas extraction in
Pennsylvania." Environmental Research Letters
8 (1).

33. U.S. Environmental Protection Agency. 2016. "0Oil
and Natural Gas Sector: Emission Standards for
New, Reconstructed, and Modified Sources "
Federal Register 81 (107): 35824-35942.

34. EPA Proposes Amendments to the 2016 New Source
Performance Standards for the Oil and Natural
Gas Industry: Fact Sheet. 2018. U.S.
Environmental Protection Agency.

35. Sector Policies and Programs Division. 2016.
Information Collection Effort for Oil and Gas

Facilities. edited by U.S. Environmental
Protection Agency.

36. Pruitt, E. Scott. 2017. "Notice Regarding Withdrawal
of Obligation To Submit Information." Federal
Register: 12817.

37. Bernard D. Goldstein, Jill Kriesky, Barbara
Pavliakova. 2012. "Missing from the Table: Role
of the Environmental Public Health Community
in Governmental Advisory Commissions
Related to Marcellus Shale Drilling."
Environmental Health Perspectives 120 (4).

38. Yelena Ogneva-Himmelberger, Liyao Huang. 2015.
"Spatial distribution of unconventional gas
wells and human populations in the Marcellus
Shale in the United States: vulnerability
analysis." Applied Geography 60: 165-174.

39. "Explainer | Severance tax." 2019. Statelmpact
Pennsylvania. NPR. Accessed February 26.
https://stateimpact.npr.org/pennsylvania/tag

severance-tax/.

40. Samuels, Alex. 2018. "Hey, Texplainer: How does
Texas' budget use taxes from oil and natural gas
production?" The Texas Tribune, 2018.
https://www.texastribune.org/2018/01/05/h
ey-texplainer-how-does-texas-budget-use-
taxes-oil-and-natural-gas-pro/.

41. Wind Energy in Pennsylvania. American Wind Energy
Association.
https://www.awea.org/Awea/media/Resourc
es/StateFactSheets/Pennsylvania.pd

Victoria DeLeo is a PhD student in Dr. Jesse Lasky's lab at the Pennsylvania State University studying plant
biology. Her research focuses on local adaptation to abiotic stresses, especially in regard to phenology, or how
plants time their developmental transitions to better match the environment they are growing in. She received
her BS in Genetics from the University of Georgia.

Brooke Kuei received her BS in Physics from Carnegie Mellon University in 2015. She is currently a graduate
student in the Materials Science and Engineering PhD program at the Pennsylvania State University and works
in the group of Prof. Enrique D. Gomez. Her research activities involve transmission electron microscopy
(TEM) of conjugated polymers for the application of organic electronics, with a focus on understanding beam
damage and pushing resolution limits. During her graduate school career, she received both the Department
of Energy Office of Science Graduate Student Research Fellowship and the Advanced Light Source Doctoral
Fellowship. On the side, she is also a science writer for Lawrence Berkeley National Lab.

www.sciencepolicyjournal.org JSPG., Vol. 14, Issue 2, June 2019



Journal of Science Policy & Governance POLICY MEMO: DRILLING THE MARCELLUS SHALE

Thomas Nigl received his B.S. in Chemical Engineering from Northeastern University in 2016. He is currently
a graduate student in the Materials Science and Engineering PhD program at Pennsylvania State University
and works in the group of Dr. Hojong Kim. His research activities involve electrochemical separation of fission
products from molten salts in used nuclear fuel reprocessing systems. During his graduate school career, he
received the 3M Graduate Fellowship and the Roy G. Post Scholarship. In addition, he was the president of the
Penn State Science Policy Society for 2018-2019.

www.sciencepolicyjournal.or JSPG., Vol. 14, Issue 2, June 2019
8



