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Source: EIA AEO 2012
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Growth in production
U.S. natural gas production, 1990-20405, (trillion cubic feet)

Growth in production
is a result of the

U.S. natural gas production, 1990-20405, (trillion cubic feet)

is a result of theis a result of the
application of recentapplication of recent
technologicaltechnological
advances andadvances and
continued drillingcontinued drilling

Unconventional gasUnconventional gas
is projected tois projected to
dominate in 2040dominate in 2040
with 85% of U.S.with 85% of U.S.
production shareproduction share

Shale gas isShale gas is
projected to grow toprojected to grow to
almost 50% of U.S.almost 50% of U.S.
production from justproduction from just
a few percenta few percent

Source: EIA AEO 2013
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Source: EIA
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Source: ProPublica, http://www.propublica.org/special/hydraulic-fracturing-national
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Source: Microseismic Diagram of Typical Hydraulic Fracturing Job in Barnett Shale
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Source: Microseismic Diagram of Typical Hydraulic Fracturing Job in Barnett Shale
http://www.shalegaswiki.com/index.php/File:Microseismic_Diagram_of_Typical_Hydraulic_Fracturing_Job_in_Barnett_Shale.jpg
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Source: EIA

• More than 13,500 gas wells have been completed in the Barnett shale since ‘77
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• More than 13,500 gas wells have been completed in the Barnett shale since ‘77
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Enegis, LLC Source: LCI Energy Insight gross withdrawal estimates as of December 2012 and12 Enegis, LLC12 Source: LCI Energy Insight gross withdrawal estimates as of December 2012 and
converted to dry production estimates with EIA-calculated average gross-to-dry
shrinkage factors by state and/or shale play.shrinkage factors by state and/or shale play.
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RiskRisk
Issue

Above-ground Below-ground
Issue

Above-ground Below-ground

Resource quantities and distribution XResource quantities and distribution X

Surface rights XSurface rights X

Mineral rights XMineral rights X

Risk appetite of industry participants X XRisk appetite of industry participants X X

Infrastructure/technology X XInfrastructure/technology X X

Environmental constraints X XEnvironmental constraints X X
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Source: Potential Gas Committee (2013)
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Source: Adam Sieminski, Administrator, U.S. Energy Information Administration, Status and outlook for shale gas and tight oil development in the U.S., Platts – North American Crude Marketing Conference, March 01, 2013,
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Source: Adam Sieminski, Administrator, U.S. Energy Information Administration, Status and outlook for shale gas and tight oil development in the U.S., Platts – North American Crude Marketing Conference, March 01, 2013,
Houston, TX
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Source: Adam Sieminski, Administrator, U.S. Energy Information Administration, Status and outlook for shale gas and tight oil development in the U.S., Platts – North American Crude Marketing Conference, March 01, 2013,
Houston, TX
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• Where:• Where:

– GIIP = Gas initially in place, in standard cubic feet (scf) for CO2– GIIP = Gas initially in place, in standard cubic feet (scf) for CO2

– A = Area (acres)– A = Area (acres)

– H = Pay thickness (feet)– H = Pay thickness (feet)

– Ф = Porosity (fraction)– Ф = Porosity (fraction)

– Swc = Connate water saturation (fraction)– Swc = Connate water saturation (fraction)

– Bgi = Initial gas formation volume factor in reservoir ft3 per scf (reservoir– Bgi = Initial gas formation volume factor in reservoir ft per scf (reservoir
cubic feet (rcf)/scf)cubic feet (rcf)/scf)

– CVol = A volumetric constant, 43560 ft3/ ac-feet (cubic foot/acre-foot)– CVol = A volumetric constant, 43560 ft / ac-feet (cubic foot/acre-foot)

– ς = CH4 concentration (volumetric percent)– ς = CH4 concentration (volumetric percent)

GC = (VL * P) / (PL + P)GC = (VL * P) / (PL + P)

• Where:• Where:

– GC = Gas content, scf per ton converted to gas concentration using typical– GC = Gas content, scf per ton converted to gas concentration using typical
shale density of 2.65 to 2.8 gm/ccshale density of 2.65 to 2.8 gm/cc

– P = Original reservoir pressure– P = Original reservoir pressure

– VL = Langmuir value (F[organic richness and thermal maturity of the shale])– VL = Langmuir value (F[organic richness and thermal maturity of the shale])

– PL = Langmuir pressure (F[gas release due to delta pressure])

Enegis, LLC

– PL = Langmuir pressure (F[gas release due to delta pressure])
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Source: GasConsult Intl
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Source: GRI Report 5086-213-1390, 1991
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Source: Adam Sieminski, Administrator, U.S. Energy Information Administration, Status and outlook for shale gas and tight oil development in the U.S., Platts – North American Crude Marketing Conference, March 01, 2013,
Houston, TX
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Source: World Shale Gas Resources: An Initial Assessment of 14 Regions Outside the United States and AAPG 4/2007, pp. 494, 49
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Source: World Shale Gas Resources: An Initial Assessment of 14 Regions Outside the United States and AAPG 4/2007, pp. 494, 49
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Source: EIA, Annual Energy Outlook 2012Source: EIA, Annual Energy Outlook 2012
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Source: EIA
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Source: USGS Fact Sheet 2011-3092
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Source: John A. Harper, Pennsylvania Geological Survey
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Source: USGS Fact Sheet 2012-3093 and EIA,
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Source: Joshua Doubek, http://commons.wikimedia.org/wiki/File:Eagle_Ford_Unconformity.JPGSource: Joshua Doubek, http://commons.wikimedia.org/wiki/File:Eagle_Ford_Unconformity.JPG
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Source: USGS Fact Sheet 2012-3093
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Source: EIA
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Source: Potential Gas Committee (2013)
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U.S. natural gas production, 1990-2035, (trillion cubic feet)U.S. natural gas production, 1990-2035, (trillion cubic feet)

Initial assessment of shale gas resources in 48 major shaleInitial assessment of shale gas resources in 48 major shaleInitial assessment of shale gas resources in 48 major shaleInitial assessment of shale gas resources in 48 major shale
basins in 32 countries indicates a large potential
Initial assessment of shale gas resources in 48 major shale
basins in 32 countries indicates a large potential
Initial assessment of shale gas resources in 48 major shale
basins in 32 countries indicates a large potential

Source: EIA
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Source: EIA
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Source: Adam Sieminski, Administrator, U.S. Energy Information Administration, Status and outlook for shale gas and tight oil development in the U.S., Platts – North American Crude Marketing Conference, March 01, 2013,
Houston, TXHouston, TX
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Source: Source: DrillingInfo history through August 2012, EIA Short-Term Energy Outlook, February 2013 forecast
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Source: Enegis, LLC, and Berkeley Research GroupSource: Enegis, LLC, and Berkeley Research Group
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Source: Berkeley Research Group
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Source: Berkeley Research Group
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• Business implications:• Business implications:
• Drive LNG exporters• Drive LNG exporters
• Expose LNG investors and lenders to• Expose LNG investors and lenders to

risks and benefitsrisks and benefits
• Provide competitive trade advantage to• Provide competitive trade advantage to

gas consumersgas consumers
• Afford procurement leverage to Asian• Afford procurement leverage to Asian

and European LNG importers

• Policy implications:• Policy implications:
• Impact GDP, employment, and other• Impact GDP, employment, and other

factors of concern to Nationalfactors of concern to National
governmentsgovernments

• Affect LNG export options, feasibility,• Affect LNG export options, feasibility,
and timing of interest to state,and timing of interest to state,
provincial, and local governmentsprovincial, and local governments
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Source: Berkeley Research Group
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Source: Berkeley Research GroupSource: Berkeley Research Group

Substantial surpluses could develop if demand is low, but if demand isSubstantial surpluses could develop if demand is low, but if demand is
robust then markets could remain tight through 2015 and then rebalancerobust then markets could remain tight through 2015 and then rebalance
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robust then markets could remain tight through 2015 and then rebalance
in 2020-2025
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in 2020-2025
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Please let us know how we can helpPlease let us know how we can help

Jeffrey EppinkJeffrey Eppink

Enegis, LLCEnegis, LLC

3959 Pender Dr. Suite 3003959 Pender Dr. Suite 300

Fairfax, VA 22030Fairfax, VA 22030

email: JEppink@Enegis.comemail: JEppink@Enegis.com

phone: +1.703.861.4189phone: +1.703.861.4189

www.Enegis.comwww.Enegis.com
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