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U.S. Energy Conmsumption

Total = 7.745 Quadrillion Btu

Total = 94.820 Quadrillion Btu

Petroleum
I7THh
Solar
1%

Hydroelectric
35%

Geothermal
5%

Nuclear Electric Power
9%

| Renewable

8%
Biomass

50%

Wind
9%

Source: Energy Information Administration, 2009



http://www.eia.doe.gov/cneaf/alternate/page/renew_energy_consump/figure1.html
http://www.eia.doe.gov/cneaf/alternate/page/renew_energy_consump/figure1.html
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Source: 12/3/10 Wall Street Journal, Sharp Corporation
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Change in Our Energy Future
T

Energy consumer to producer/exporter. Value-added??
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* Emerging Trends
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-NG for power generation increased 3% -2/yrs

-Most gained from coal-fired plants
--permitting?

--New EPA rules?

-Estimates of 35% by 2030 vs. 22% in 2010
-GHG emission reduction of 44% by 2030
-climate legislation??

-political implications T alternatives %??
-possible nuclear policy changes

Source: Deutsche Bank
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@ Utilizationd A New Future??

-Public policy for energy?
--Public initiatives
--Private efforts
--New funding?
-Power generation
-conv. vs. fuel cell
-Feedstock
--Industrial use
--plastics, paper, steel, glass all seeking options
--new employment opportunities
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S Transportation
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Transportation fuels
--$8M in new alternative fuel usage
-21 new projects in PA
-CNG for private/public use 1 ex. Towanda
-refueling corridors East/West, North/South
Gas To Liquids technologies
-diesel
-other more efficient fuel chemistry
-engine modification and/or redesign
-research initiatives -- Commercialize?
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S Marcellus Shale Economic Impact
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~60+ companies looking at Marcellus

-est. $8 B+ spent in 610
--est. value of Marcellus -$1.5T

--Royalties to PA landowners i $250 billion?
-12Dbcf/ d 1 n Au gcf/dx{ebt) in2016 5
--International interest.
--Lowest cost shale?? Other shales??
--New trend?? --movement towards NG liquids
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Marcellus Production Data

ERIE
MCKEAN POTTER
WARREN wells: 9
Gas: 1,024,183 Wells: 21
CRAWF ORD Gas: 3,371,219
FOREST
wells: 1 ELH CAMEROH
Gas: 300,461
wells: 6 wells:
VEHANG O Gas: 1,826,408 Gas: 379,604 CLINTOM
MERCER
CLARION wells: 14
Gas: 2,348,814
wells: 6
Gas: 246,873 JEFFERSON CECARRIERS
BUTLER
CENTRE
LAWRENCE Wells: 4 wells: 19
(Bl S Gas: 4,002,505
wells: 36 ARMSTRONG Wells: 12
Gas: 3,544,101 Gas: 1,127,241
wells: 41 INDIAHA
Gas: 1,906,048
BEAVER
Wells: 16 MFFLIN
ALLEGHENY
Gas: 1,342,093 CAMBRIA HUNTINGDON
Wells: 3 BLAIR
Gas: 1,836,258 wells: 1
Wells: 76 Gas: 10,756
Gas: 9,373,235
Wells: 225
Gas: 73,055,294 WESTMORELAND
WASHING TON
Wells: 90 wells: 4 BEDFORD
. FRANKLIN
wells: 194 Gas: 11,507,914 Gas: 411,377 FULTOH
Gas: 56,052,504

GREEHE

FAYETTE SONERSET

TIOGA

Wells: 131
Gas: 57,245,445

BRADFORD

wells: 171
Gas: 113,892,221

Source: Powell Shale Digest 3/18/11

POWELL
SHALE DIGEST

SUSOUEHAHHA

wells: 111
Gas: 101,910,557

WAVHE
WYOMING
wells: 4
ANt Gas: 3,397,879
SULLIVAN LACKAWANHA
wells: 37 PIKE
Gas: 16,145,087
LUZERNE
COLUMBIA MONROE
union nToU
CARBON
SHYDER HORTHUMBERLAND! HORTHAMPTON
SCHUYLKILL
LEHIGH
JUHIATA
PERRY DAUPHIN BERKS BUCKS
LEBAHON
MONTGOMERY
CUMBERLAND
LANCASTER LADELP
CHESTER
YORK ELAWARE
ADAMS
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™ Other Shale Targets

Key Gas-Producing Formations in Pennsylvania
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Catskill & Lock Haven
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Upper

Huron Shale

Rhinestreet Shale
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Devonian
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Marcellus Shale
Onondaga Limestone
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Lower
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million
years

Tuscarora
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Ordovician




