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Global Energy and 

Environment Challenge

How Do We Provide Twice As Much Accessible, Affordable, and 

Secure Energy While Protecting the Planet?
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Growing Demand for Energy Services
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Å Increasing at 2.1% per year
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Coal Use Continues to Grow
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Growth ~ 3.7%/year



Shanghai, January 

Air Pollution Linked to 1.2 Million Premature 

Deaths in China Each Year

April 2013

In the U.S , the health effects from coal-fired

power plants cost the nation about

$62 billion per year. (NRC, 2010) 



Global Shale Gas ~ 200 Years of Supply

source | EIA based on Advanced Resources International Inc. data, BP
graphic | Catherine Trevethan, Reuters
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Horizontal Drilling and Multi-Stage 

Slick-Water Hydraulic Fracturing

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

To Create a Permeable Fracture Network

SHmax

Multi-Stage Hydraulic Fracturing

Dan Moos et al. 

SPE 145849 



U.S. Natural Gas Production

(billions of cubic feet per day)
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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
Source: U.S. Energy Information Administration, Monthly Energy Review.
CO2 emissions from coal were down 18% to 387 million metric tons in the 
January-March 2012 period. 

~20% Reduction in CO2

Emissions From Coal Since 2006



Horizontal Drilling and Multi-Stage FracôingAre

Large-Scale Industrial Processes


