Natural gas is either classified as dry or wet. Wet natural gas can contain natural gas liquids such
as pentane, butane, propane, and ethane, which are separated from methane following extraction.
Dry natural gas is more thermally mature than wet natural gas, and is predominately comprised
of methane. Currently, wet natural gas is considered more valuable than dry natural gas due to
the value of natural gas liquids. Wet natural gas is found in western PA (figure 5).

Figure 4. Thickness of the Marcellus Shale (“Maps and Graphics”).
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Figure 5. Depth of Shale Base and Distribution of Wet and Dry Natural Gas in the Marcellus
Shale (“Maps and Graphics”).

L

* Reports on the total amount of natural gas available in the Marcellus Shale have varied.
For information on the differences in the reports, read “How Much Natural Gas Can the
Marcellus Shale Produce?” by Pennsylvania State University’s MCOR, here:
http://extension.psu.edu/natural-resources/natural-gas/news/2012/05/how-much-natural-
gas-can-the-marcellus-shale-produce

The Utica Shale is calcareous, black, and organic-rich shale in eastern North America, located
thousands of feet deeper than the Marcellus Shale (King). The thickness of the Utica Shale
extends to over 500 feet, while the depth of its base ranges from approximately 2,000 to 14,000
feet (figure 6; figure 7). As of 2014, natural gas production from the Utica is very low in
Pennsylvania, since the process is more expensive than in the Marcellus Shale (PA DCNR). By
area, the Utica and the Marcellus are the largest shale plays within the United States (figure 8).
» The PA Geological Survey created a detailed presentation on the Utica Shale, “Activity
and Potential of the Utica Shale in Pennsylvania”, which is available here:
http://www.dcnr.state.pa.us/cs/groups/public/documents/document/dcnr_008947.pdf
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Figure 7. Depth of the Utica Shale (“Maps and Graphics™).
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Figure 8. Shale Plays and Basins in the Contiguous United States as of 2011 (Lower 48 States).

Sources for Further Information
* The Penn State Marcellus Center for Outreach and Research (MCOR), provides
informational maps, including an animated map of unconventional wells drilled in PA
from 2004 to 2013, and other excellent resources on the science of shale gas, here: http://
www.marcellus.psu.edu/

» For volunteer shale gas monitoring resources in response to water quality concerns, view
the Alliance for Aquatic Resource Monitoring’s (ALLARM) toolkit here:
http://allarmwater.org

» The Energy Data Exchange (EDX), a DOE database, provides science-focused databases
with geophysical data related to shale gas, such as formation depth maps, Class 11
injection well databases, and well location map, here:
https://edx.netl.doe.gov/group/unconventional-resources
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http://allarmwater.org/cwis438/websites/allarm/Resources.php?WebSiteID=12

The U.S. Energy Information Administration (EIA) released a new report in 2013 on the
amount of natural gas available in the world, Technically Recoverable Shale Oil and
Shale Gas Resources: An Assessment of 137 Shale Formations in 41 Countries Outside
the United States, which is available here:
http://www.eia.gov/analysis/studies/worldshalegas/

Recommended Sources for Further Information on Various Topics

Leasing Land to the Oil and Gas Industry

For information on leasing land to the oil and gas industry, read A Landowner’s Guide to
Leasing Land in Pennsylvania by Penn State Extension, which is available here:
http://pubs.cas.psu.edu/FreePubs/pdfs/ua448.pdf

Mapping Resources

An open-source GIS platform, started by Harvard University, can be used as a central
database and can be used locally to identify the location of vulnerable populations, health
reports, observations, monitoring data, etc. The map, which provides the GPS coordinates
for thousands of active unconventional wells, is available here:
http://worldmap.harvard.edu/maps/FrackMap

Numerous maps related to hydraulic fracturing in the United States are provided by
FracTracker here: http://www.fractracker.org/

Occupational Hazards

The U.S. Department of Labor outlines the various potential hazards for workers in the
oil and gas industry here: https://www.osha.gov/SLTC/etools/oilandgas/index.html

The Center for Disease Control and Prevention provides information on the occupational
hazards associated with exposure to sand, which also creates risks to public health, used
in fracturing fluid at the following link: http://blogs.cdc.gov/niosh-science-
blog/2012/05/23/silica-fracking/

Resources for In-Depth Research on Hydraulic Fracturing

Statelmpact Pennsylvania publishes numerous articles on political, economic, and
environmental concerns of hydraulic fracturing in PA. Access the website, which is an
excellent tool for staying updated on current events on the issue, here:
http://stateimpact.npr.org/pennsylvania/

The New York Times published various articles on the risks connected to hydraulic
fracturing. The NY Times also provides an archive of oil and gas leases and research that
it conducted on toxic waste, wastewater recycling, mortgages and gas leases, and the
study scope associated with hydraulic fracturing. Access these resources here:
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http://www.nytimes.com/interactive/us/DRILLING DOWN SERIES.html?ref=naturalga s& r=0

Pennsylvania State University provides numerous resources related to hydraulic
fracturing, which can be accesses through Penn State Extension here:
http://extension.psu.edu/natural-resources/natural-gas and Marcellus Center for Outreach
and Research (MCOR) here: http://www.marcellus.psu.edu/

Carnegie Mellon University and the PA State Association of Boroughs created a research
guide for information on hydraulic fracturing in the Marcellus and Utica shales, which is
available here: http://rpstrauss.pairserver.com/marcellusshale/sourcesbycategory.htmi

Societal Concerns

Food and Water Watch researched the social costs of hydraulic fracturing in
Pennsylvania by assessing concerns such as truck traffic, social disorder crimes, and
sexually transmitted infections. Access the information here:
http://documents.foodandwaterwatch.org/doc/Social Costs of Fracking.pdf

Water Quality Concerns

A comprehensive and well-organized guide to drinking water and groundwater testing, as
well as resources to find a lab, collect samples, and interpret data, compiled by the
Colorado Water and Energy Research Center (CWERC), are available here:
http://cwerc.colorado.edu/

Information on hydraulic fracturing and drinking water, waste water, water use, and

water management, compiled by Penn State Extension, is available here:
http://extension.psu.edu/natural-resources/water/marcellus-shale
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