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Global Population and Energy
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Outline
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U.S. Natural Gas
Production and Reserves
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U.S. Natural Gas
Production (TcF)
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u Coalbed methane

m Tight gas
Non-associated offshore
® Alaska
Associated with oil

® Non-associated onshore
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http://www.eia.gov/energy_in_brief/about _shale gas.cfm
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Hydraulic Eracturing
“Fracking”
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Woodford Shale Frac Depth
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U.S. Gas Shale Production
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http://www.netl.doe.gov/technologies/oil-gas/publications/brochures/Shale_Gas_March_2011.pdf
http://www.netl.doe.gov/technologies/oil-gas/publications/brochures/Shale_Gas_March_2011.pdf
http://www.netl.doe.gov/technologies/oil-gas/publications/brochures/Shale_Gas_March_2011.pdf

Barnett Shale
Nanopores in Organics
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Cumulative Production: First 24 Months

Natural Gas Wells, 1983-2011
Barnett Shale, TX
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Horizontal Wells: Normalized to 3000' Length Vertical Wells
. @ >1-10Mcf O 30-40 Mcf
© 10-20Mcf © 40-50 mef

Map Produced 8/2012 — @ 20-30 Mcf @ 50-60 Mcf

@ 60-80Mcf & >1-10Mdf A 20-30 Mcf
@ 0-100Mcf & 10-20 Mcf A 30 - 40 Mef
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WERE GOING TO = MY PLAN IS TO
START FRACKING POLLUTE THEIR WATER
UNDER OUR BIGGEST AND GENERATE EARTH-

THE PROJECT CODE
NAME IS "FRACKING
AWESOME.”
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COMPETITORS : QUAKES TO DESTROY
HEADQUARTERS. THEIR CAMPUS.
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Source: U.S. Energy Information Administration based on data from various published studies. Canada and Mexico plays from ARI.
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Natural Gas Supply: -
Resources and Production
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U.S. Unconventional Gas Reserves
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Note: Materials Management Service (MMS) no longer exists,
its functions are now administered by the Bureau of Ocean
Energy Management, Regulation and Enforcement. OAe873
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OIl Supply
Resources and Cost

Reservoir Temp v Pressure

Deepwater/ HPHT

30,000
Bind Faith, @
Gulf of Mexico

* Qil will be more expensive

Krishna,

10,000 ) : India
Conventional operating envelope

Norne,

Ghawar, Norway

SaudiArabia
50 100 150

Source: Rod Nelson, Schlumberger G 1950s & 1980s & 2000s

Source: IEA World Energy Outlook (2009)
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US OIl Production

History 2005 2010 Projections
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U.S. SHALE LIQUIDS PROJECTIONS
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3.8 mmbod by 2022...
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Permian Delaware
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Eagle Ford

Bakken

U.S shale liquids projected growth

2010 2012 2014 2016 2018 2020 2022

After Morse et. al., 2012, Energy 2020: North America, the new Middle QAe465
East: Citi GPS: Global Perspectives & Solutions, figure 14, p. 17. IRR Source: Rystad Energy



US OIl Production (BBY)
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From: James D. Hamilton, Working Paper 17759, NATIONAL BUREAU OF ECONOMIC RESEARCH, 2012
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Global Conventional OIl

Resource Forecasts

Each color represents a
different forecaster

Trillion Barrels of Oil
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after Ahlbrandt et al., 2005
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