
In 1999, with less than 5 
% of the world's 
population, the US 
generated 30 % of the 
world's GDP (Gross 
Domestic Product), 
consumed 25 % of the 
world's energy, and 
emitted 25 % of the 
world's carbon dioxide." 
 

Energy is a key to quality of life 



Oil and gas provide about two-thirds of energy consumed 

0

50

100

150

1970 1980 1990 2000 2010 2020

Natural Gas
Coal
Oil
Nuclear
Hydro
Renewables

Q
ua

dr
ill

io
n 

B
tu 

Year 
DOE EIA, Annual Energy Outlook 2004, Figure 2 

Oil  40% 

Gas 24% 



From John Lavelle – GE Gasification  



From John Lavelle – GE Gasification  



Resources are getting harder to extract 

Conventional 
1 gallon of reservoir  =   1 pint of oil 

Fr
ac

ki
ng

 R
eq

ui
re

d 

In
cr

ea
se

d 
C

os
t 

Lo
w

er
 Y

ie
ld

 

Unconventional 
1 gallon of reservoir  =   2.4 teaspoons of oil 



Rhetoric versus Data 

‘Well design and construction make leaks almost 
impossible’ 

Brufatto et al. 2003, Oilfield Review  Osborn et al. 2011 PNAS 




