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	  	  	  Global	  warming	  is	  a	  fact	  
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6	  Source:	  Wikipedia,	  ACIA	  2007	  

Global	  temperature	  has	  increased	  by	  1-‐1.5C	  in	  9	  years	  and…	  

Temperature	  increase	  (oC)	  

	  	  	  1995-‐2004	  mean	  temperatures	  



7	  

	  	  	  Global	  warming	  predicMons	  

Source:	  Wikipedia,	  ACIA	  2007	  

…is	  expected	  to	  conMnue	  to	  increase	  more	  aggressively	  in	  the	  near	  future	  

Temperature	  increase	  (oC)	  











Mass	  loss	  on	  Himalayan	  glacier	  endangers	  water	  
resources	  (Kehrwald	  et	  al.	  2008	  Geophys	  Res	  LeV)	  



A Miserable Alternative: 

Surviving in a + 5°C World 



The Carrying Capacity Conundrum 
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Stabilizing, at last,… 
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Why Natural Gas? 



Coal	  is	  not	  clean	  



Nor	  are	  the	  fleets	  



Natural	  Gas	  versus	  Coal	  and	  Oil	  



1.   Enormous	  new	  supply	  of	  Natural	  Gas	  

2.   Huge	  volume	  of	  	  installed,	  highly	  efficient	  and	  available	  
natural	  gas	  power	  generaBng	  capacity	  

–  100	  to	  400	  million	  tonnes	  of	  displacable	  CO2	  –	  5%	  to	  19%	  of	  total	  
2,000	  million	  tonnes	  of	  coal	  emissions	  (plus	  SOx,	  NOx,	  Mercury)	  

–  1.2	  to	  4.6	  TCF	  (5%	  to	  20%)	  of	  increased	  demand	  for	  Natural	  Gas	  

A	  perfect	  storm	  to	  disrupt	  business	  as	  usual	  



Switch the capacity curves  
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Switch the capacity curves  
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Renewable	  Por]olio	  standards	  
adopted	  by	  states	  

http://www.pewclimate.org 



Today	  



5-‐10	  years	  from	  now	  
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Subsurface-‐	  impact	  on	  groundwater	  	  

	  Out	  of	  control	  drilling	  and	  compleBon	  





DEP	  orders	  Texas	  company	  to	  cease	  gas	  
drilling	  in	  Pennsylvania	  

Wall	  Street	  Journal:	  Blowout	  Occurs	  at	  
Pennsylvania	  Gas	  Well	  	  

Bloomberg:	  Drilling	  Rules	  Change	  May	  
Harm	  Industry,	  Exxon	  Says	  

Blast	  at	  Abandoned	  W.	  Va.	  Coal	  Mine	  Injures	  7	  
Flames	  Shoot	  70	  Feet	  in	  Air	  as	  Workers	  Drilling	  Gas	  Well	  Hit	  Pocket	  of	  
Methane	  in	  Old	  Coal	  Mine	  Chamber	  



Surface	  impacts	  on:	  
1.  Surface	  water	  
2.  Shallow	  Groundwater	  
3.  Biodiversity	  and	  Ecology	  
4.  Local	  CommuniBes	  

The	  Jonah	  Gas	  Field	  
Located	  in	  Wyoming’s	  Upper	  Green	  River	  
Valley,	   Jonah	  contains	  an	  esMmated	  7	   to	  
10	   TCF.	   	   In	   the	   last	   10	   years,	   the	   field	  
turned	   from	   sagebrush	   into	   one	   of	   the	  
naMon’s	  richest	  gas	  fields	  with	  500	  wells.	  
A	   new	   proposal	   would	   add	   3,100	   more	  
wells.	  	  

The	  image	  was	  acquired	  September	  3,	  2003,	  covers	  an	  
area	  of	  10.7	  x	  13.5	  km	  NASA/GSFC/METI/ERSDAC/
JAROS,	  and	  U.S./Japan	  ASTER	  Science	  Team	  







Events have created  
an urgent 
CASE FOR CHANGE 



Regulators	  
Reduced	  Risks	  to	  as	  low	  
as	  reasonably	  pracMcal	  

NGOs	  
Public	  Assurance	  
that	  industry	  is	  
responsible	  

“show	  me”	  

Industry	  	  
Regulatory	  
Efficiency	  	  

Reduce	  costs	  

Align	  Goals	  



Control	   Recover	  

Simple	  model	  	  
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Standards, best practices, regulations, 
innovations, elegant design, clever 
approach, smart way to do things  
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Lead	  the	  change	  


