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Remember the “Energy Crisis”? 
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We do… 

• October 6-25,1973: Yom Kippur War (Arabs vs. Israel) 

• October 20, 1973 to Spring 1974: OPEC oil embargo 

– Cold War politics and geopolitics – war was only a trigger 

– Result: price of gasoline quadrupled in United States (0.40 - $1.60) 

– Imagine that today: $3.50/gallon to $14.00/gallon 

– Many service stations had no gas; those with gas had long lines 

– People felt stuck in the suburbs with a useless car 

• U.S. Department of Energy formed by Carter Admin. 

– Created August 4, 1977 to deal with domestic energy 

– James R. Schlesinger was the first Secretary of Energy 

• Second Energy Crisis: Iran - 1979 

– Turmoil over fall of the Shah disrupted oil exports 

– Not as severe - Saudi Arabia was able to make up shortfall 

– U.S. Government printed but never distributed ration coupons 
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DOE Natural Gas R&D 
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Eastern Gas Shales Western Tight sands Coalbed Methane Hydrates Environmental Protection

Process Technologies Transition Year E & P Gas Infrastructure

Appropriated Funds Natural Gas R&D only 

Does not include Sec. 999 Funds (post-2006) 

Objective: Encourage responsible production of domestic sources of oil 

and gas, including resource characterization, development of better 

technology and engineering, and data transfer to industry. 
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DOE Eastern Gas Shales Project 1976-1992 
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EGSP Cored Well Locations 
44 total, including 3 wells in the Antrim 

Shale of the Michigan Basin, and 7 wells 

in the New Albany Shale of the Illinois 

Basin 
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Appalachian Basin Stratigraphy 
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Gas Shale Geology 
 Sedimentary rock formed from mud, 

composed of fine-grained  clay, quartz, 

organic matter, and other minerals. 

 

 Shale types from a gas perspective:  

 organic-rich (black)  

 organic lean (gray or red) 

 

 Shale porosity ~ 10% 

 Shale permeability µd to nd.   

 

 Small grains = small pore spaces; there 

are also nanopores within the organic 

matter. 

 

 Gas occurs in fractures, in pores and 

adsorbed or dissolved onto organic 

materials and clays. 
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IGT Core Analysis Results 
EGSP shale samples analyzed in 1986: 7 

Lower Huron and 1 Marcellus 

 

Marcellus: 26.5 SCF/ft3 at 3500 psi 

reservoir pressure, compared to1980 

NPC resource estimates for shale: 0.1 to 

0.6 scf gas/ft3 (44 to 265 X greater)  

 

Two-phase flow in shale occurs only with 

great difficulty. 
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Published in 1988 
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New Technology Needed for Shale Gas 

not to scale 

Directional drilling 

 

Downhole hydraulic 

motors 

 

Measurement while 

drilling 

 

Better inertial 

navigation 

 

Better telemetry: mud 

pulse and electronic 

 

5000 ft laterals 

 

Light sand frac 

 

Slickwater frac 
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Shale Gas Production 
• Barnett Shale, Ft. Worth Basin, Texas: Mitchell Energy adapted new 

technology for economic production of shale gas in the 1990s 

– Directional drilling, long laterals & light sand fracs 

• Fayetteville Shale: 2004, Southwestern Energy, Arkansas 

• Haynesville Shale: Same period, ArkLaTex area 

• Marcellus Shale: Range Resources, vertical well to Lockport Dolomite in 

Washington Co., PA in 2005; recompleted vertically in Marcellus Shale 

– Several horizontal wells were tried the following year, without success 

• Range Resources, Gulla #9 “discovery” well drilled in 2007 

– Drilled horizontally in Washington County 

– Slickwater frac completion with light sand; IP 4.9 MMCFD 

• 3157 Marcellus Shale wells drilled in PA between January 2008 and 

June 2011; 2900 Marcellus wells permitted in WV as of 2010. 

• New targets: Woodford Shale, Arkoma Basin, Utica Shale, Appalachian 

Basin,  Eagle Ford Shale, Texas Gulf Coast/Maverick Basin 

• Energy value of U.S. natural gas may be double the oil in Saudi Arabia. 
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Shale Gas Worldwide 

Source: U.S. Energy Information Administration 
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NETL Office of Research and Development 

• Direction from Secretary of Energy in 2011: 

Assess risk from oil and gas production 

• Program Technical Areas:  

– Ultra-Deep Offshore/Frontier Regions 

– Unconventional Resources, primarily 

shale gas 

• Focus Areas for Risk Assessment:  

 Reservoirs and Resources 

 Wellbores and Drilling 

 Water Resources 

 Natural Systems Monitoring 

 Fluid-Rock Geochemistry 

 Fluid-Rock Geophysics 

 Geomaterials Science 

 Integrated Assessment Modeling 
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Perceived Risks: EPA Stakeholder Survey 
Research Requested 
485 Total Respondents

Percent of Respondents
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Hydraulic Fracture Heights and Aquifers 
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Microseismic data, plotted against deepest freshwater aquifer on a county by county basis.  

Reference:  Fisher, Kevin, 2010, Data confirm safety of well fracturing, The American Oil and Gas 
Reporter, July 2010, www.aogr.com 

http://www.aogr.com/
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Water Resource Concerns 

• Supply 
– 3 to 4 million gallons per well 

– Only 1/4 to 1/3 is recovered/reused 

– Permits are not always required 

 

• Watersheds & Headwater Streams 
– Transportation of water, sand and 

chemicals to well locations 

– Impacts of drilling on small watersheds 

 

• Disposal 
– Recycling, injection wells, wastewater 

treatment for TDS 

 

• Water Quality Concerns 
– Long-term leaching of drill cuttings 

– Infiltration of chemicals/spills into shallow 
groundwater 

– Potential for gas migration 

– Fate of fluids underground 
http://pubs.usgs.gov/fs/2009/3032/ 
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New Uses for Natural Gas 

• Electric power generation 
– Cleaner than coal to extract, combust and exhaust. 

– No arsenic, selenium, mercury or sulfur in flue gas, no ash disposal 

• Automobile fuel 
– Current gasoline powered vehicles can run on compressed natural gas 

(CNG) with a simple conversion: dual-fuel; CNG has less range 

– CNG is cleaner-burning than gasoline; cheaper than gasoline 

• Each year, approximately 5 billion barrels of oil, or 

2/3 of our total annual use, are imported. 
– Replacing this energy with the equivalent amount of natural gas 

requires 13.1 TCF 

– Current national gas use is about 23 TCF/year; increasing it to 36 

TCF/year will replace oil imports 

– The 360 TCF estimated recoverable from the Marcellus Shale alone 

could supply the Nation for a decade. 
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DOE Environmental Risk Assessment 

Goals 

Assess short/long term environmental 

impacts of shale gas production. 

Investigate scientific concerns 

 

Outcomes 

Rigorous study with conclusions supported 

by well-documented data 

 

Benefits 

Public information to create a more 

informed environmental debate. 

Improved management practices for shale 

gas production. 

Environmental indicators for focused 

regulatory monitoring. 

Utica Shale, New York 


