Public Health Implications for
Marcellus Shale Development

Charles Christen, DrPH, MEd

Center for Healthy Environments and Communities

University of Pittsburgh Graduate School of Public
Health

July 12, 2010




A
CALL FOR
HELP

FaA ’ i
17\ -
' ‘j
-
X
e, -
O..-“‘ ’




WHAT
IS GOING ON



MORE
QUESTIONS
THAN
ANSWERS!!



AN INTERSECTION OF:

APOLITICS i A balance of gains and losses, costs and benefits
ACONOMICS i Labor, Industry, Capital, Growth, True Cost and Benefit

SCIENCE i Civil and Environmental Engineering, Geology, Hydrology,
Environmental Health, Forestry, Ecology, Medicine, Behavioral
and Community Health

POLICY - A balance of needs and resources, long term effects, quality of
life

REGULATION T new techniques, inadequate regulations, law and policy meet
reality, industry confused on how to plan

ENVIRONMENTAL PRESERVATION 1 What are the environmental impacts,
how will these be weighed with the benefits to income, what is the
long term costs and challenges.



UNITED STATES SHALE BASINS
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Marcellus Shale Range a

New York
ProductionEstimate$ P
Aarly2008,Engeldeand Lash, estimated that ) S _ | ;
about 50 TCF (trillion cubic feet) of recoverablg s
natural gas could be extracted from the ndiana Ohig

Marcellus Shale

ANovember2008, on the basis of production ;,A/J ‘

information from Chesapeake Energy ntuclq‘
Corporation, the estimate of recoverable gas

from the Marcellus Shale was raised to more |, . Marcallus Shale
than 363 TCHeGch 2008). f North Carolina | extent of

Devonian Shale [

% " Virginia

}.ﬁ".i-

k::; Geology. mm Marcellus Shale [
ACurrently estimates by geologists vary, 116 to
516tcf, though it is not currently known how de Witt, Wallace et al. (1993) Principal Oil and Gas Play:
much is recoverable the Appalachian Basin (Province 131). U.S. Geological

Survey Bulletin 1839 37 p.

( )

The United States uses about 23 TCF of natural gas per year (U.S. Energy Information
Administration, 2009), so the Marcellus gas resource may be large enough to supply the
needs of the entire Nation for roughly 15 years at the current rates of consumption.


http://www.dec.ny.gov/energy/46288.html

A SHIFTING LANDSCAPE

ARick Weber, President of Atlas just declared in a
town hall meeting on Thursday Sept 9, 2010 that
they are seeing production from their wells at 6
billion cubic feet ( bcf) of gas per day, which amounts
to 6 x365 = 2.19 trillion cubic feet (tcf) of gas per
year in 10 years for one company that is 20.19cf.

AThe question remains what it the total recoverable
gas?

AThis question is important to understanding
economic impact and reasons to shift resources and
Infrastructure.
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Natural Gas

ANatural gas as we use it is almost entirely methane.

A Natural gas as we find it underground can be
associated with a variety of other compounds and
gases as well as oil and water.

[ Methane

[ Propane

[ Butane

[ Other products

A Natural gas transported through pipelines must
meet purity specifications to be allowed in, so most
gas processing is done at the well site.



Conventional and Nenonventional Natural Gas
ExtractionMethodologies

Schematic geology of natural gas resources
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A COMBINATION OF
NEW TECHNOLOGY,
THE PRICE OF GAS,

THE PERCEIVED NEED FOR
NEW ENERGY SOURCES
COMBINE
TO PRODUCE A BOOM IN THE
MARCELLUS SHALE.



Marcellus Shale Well Permits from
2007 through June 2010
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Activity Related to the Marcellus Shale
Development
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What is Involved in the Development

ALandsmen obtaining leases from the owners of
mineral rights

A Seismic testing performed to determine well site
A Permits obtained from PADEP by the gas industry
[ Involves a water management plan
[ Plan for pad development and drilling
A Development of the well pad

[ 4-6 acres of land is stripped and leveled for well
construction and drilling

[ Roadway development
[ Impoundment dug for fresh water and flow back fluid



Seismic
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AA vertical well is drilled to depths of over 2000 ft

A During the drilling process steel and concrete casings
are put in place to preserve well integrity and provide a
barrier between the well and underground aquifers.

AThe drilling rig for the vertical well is replaced
with a larger drilling rig for horizontal drilling.

[ It is possible to drill up to 5000 feet horizontally
from the vertical well (http://mww.srbc.net/whatsnews/doc)

[ Each well can access gas trapped beneath 200
400 acres

[ Multiple horizontal wells can be drilled from one
drilling pad.

[ Horizontal wells are also cased with concrete



Drilling Rig in Rural Upshur County, West Virginia
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Source: WVSORO, Modern Shale Gas Development in the U.S.: A Primer, 2009) U.S.
Dept of Energy




Drilling in Fairfield Township, PA
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A Fracturing of the shale

[ A mixture of 99% water and sand/propant is injected
Into the rock at very high pressure

[ Fractures within the rock a created that provide the
natural gas a path to flow to the wellhead.

[ Volumes of fracturing fluid needed depend on the
stages of fracturing. A four stage operation can use 2.3

million gallons of water (Marcellus Shale Primer: Dept of
Energy)

[ In various basins and shale gas plays, the volume of
produced water may account for less than 30% to
more than 70% of the original fracture fluid volume ...
In some cases, flow back of fracturing fluid in
produced water can continue for several months after
gas production has begun



Lined Fresh Water Supply Pit from the Marcellus
Shale Development in Pennsylvania
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Hydraulic Fracturing of a Marcellus Shale Well, West Virginia
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