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Air Pollution and Energy Source*  

CO2 117,000 164,000 208,000 

CO 40 33 208 

NOx 92 448 457 

SO2 0.6 1,122 2,591 

Particulates 7.0 84 2,744 

Formaldehyde 0.75 0.22 0.221 

Mercury 0 0.007 0.016 

EIA, 1998 

CH4 Oil Coal 

*Pounds/Billion BTU 

Global Climate & Energy Project 



Earth, Feb. 2010 



Opportunity: North American Shale Plays 
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~2300 TCF (85% Shale Gas) 
ñ100 years of Natural Gasò U.S. Consumption 23 TCF/y 
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Opportunity: Global Shale Plays 

~22,600 TCF of Recoverable Reserves 

6600 TCF from Shale (40%) 

Current use ~160 TCF/year 
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Opportunity: Global Shale Plays 

~22,600 TCF of Recoverable Reserves 

6600 TCF from Shale (40%) 

Current use ~160 TCF/year 

Major Reassessments Reported  
In England and Bengal Province 





Drilling/Completion Technology  

Key To Exploitation of Shale Gas 

Horizontal Drilling and Multi-Stage  

Slick-Water Hydraulic Fracturing 

Induces Microearthquakes (M ~ -1 to M~ -3)  

To Create a Permeable Fracture Network 
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(from !ƳŜǊƛŎŀΩǎ 9ƴŜǊƎȅ CǳǘǳǊŜ) NAS - 2009 

Gas And Coal Economics 



The Challenges of $4 Gas 
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2007-2008 PRICES 

3/1/11 

Source: Morgan Stanley Research Report 

Estimated NYMEX Price Required for 10% IRR 
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The Next 5-10 Years 
~100,000 Wells, 1-2 Million Hydrofracs 

 


