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Increasing energy demand 

Increasingly complex market 

Water scarcity 

Pollution reduction 

Greenhouse gas emission reduction 
 

Technology leaders are market leaders 
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Low-impact fossil energy must have a greatly reduced environmental 
footprint compared to conventional coal, oil, and gas is every way 
 
Å 50-90% reduced GHG emissions 
Å Reduced water consumption 
Å Ultra-low sulfur, mercury, and particulate emissions  
Å Reduced surface footprint for extraction and use 

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  
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Shale Gas and Liquids 

Underground Coal Gasification 
CO2-Residual Oil Zone 

production  

High-performance computing (HPC) will improve all LIFE technologies 

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  
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The challenge: improve production and recovery; reduce negative impacts 

Domestic supply 
Å Over 20% of current US gas 
production 
Å Roughly 1M Bbls/day 
Å Tax revenues for states, Fed 

 
Jobs 
Å Over 200,000 jobs recently 
Å Higher than average wages 
Å Foreign direct investment 

 
Costs and issues: 
Å Water use 
Å Induced seismicity 
Å Flaring 
 

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  
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We have a supply of natural gas that 
ÃÁÎ ÌÁÓÔ !ÍÅÒÉÃÁ ÎÅÁÒÌÙ ΧΦΦ ÙÅÁÒÓȣ 
my administration will take every 
possible action to safely develop this 
energy.  Experts believe this will 
support more than 600,000 jobs by 
the end of the decade.  ȣ!ÍÅÒÉÃÁ 
will develop this resource without 
putting the health and safety of our 
citizens at risk.         

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  

ȣ  And by the way, it was public research dollars, over the course of 30 years, 
that helped develop the technologies to extract all this natural gas out of shale 
rock ɀ- reminding us that government support is critical in helping businesses 
get new energy ideas off the ground. 
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Derived from CBM and tight gas drilling and production technology 

Well understood plays 
Å Bakken, Barnett, 
&ÁÙÅÔÔÅÖÉÌÌÅȟ -ÁÒÃÅÌÌÕÓȣ 
Å Many large 
developments 
Å Proven, simple 
technology 
 

Issues and questions 
remain: 
Å Lifting cost 
Å Drilling density 
Å Environmental impacts 
Å Resource vs. reserves 
 

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  
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Á Mitsui/Anadarko        $1.4 Billion 

Á Consol/Dominion       $3.5 Billion  

Á Reliance/Atlas             $1.7 Billion  

Á Shell/East                     $4.7 Billion  

Á Chevron/Atlas             $4.3 Billion 

Á ExxonMobil/Phillips   $1.7 Billion 

 

Additional deals in the Bakken, Utica, and Eagleford 

Over $30B of direct investment, including >$15B foreign direct   

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  

Thanks to Mike Moore, BlueSource 
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This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  

Utica shale coverage 

This increases benefits, visibility, and concerns 
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YEAR JOB IMPACT 

Á2011       4,614 

Á2012     22,297 

Á2013   102,924 

Á2014   178,088 

Á2015   204,520 

Source: September 23 2011 
%ÃÏÎÏÍÉÃ )ÍÐÁÃÔ 3ÔÕÄÙ Ȥ 
/ÈÉÏȭÓ .ÁÔÕÒÁÌ 'ÁÓ ÁÎÄ 
Crude Oil Industry   
www.oogeep.org  

TYPE OF TAX 2011ɂ2015 

ÁSeverance                        $  50.9 million 

ÁCommercial Activity      $  27.9 million 

ÁAd Valorem (Property)  $125.4 million 

ÁIncome (Federal)            $219.7 million 

ÁIncome (State & Local)  $  54.9 million 

ÁTotal                                 $478.8 million 

REINVESTMENT OF REVENUES 

Á2011  $ 0.25 M      2012  $ 1.4 B 

Á2013  $ 6.8 B          2014   $12.4 B 

Á2015  $14 billion 

Thanks to Mike Moore, BlueSource 



Lawrence Livermore National Laboratory 
LLNL-PRES-xxxxxx 

Many stakeholders desire the same goals: 
 

Å Increase productivity per well  
 

Å Reduce well count 
 

Å Reduce the environmental footprint 

Ȱ4ÈÅ ÐÕÂÌÉÃ ÓÈÏÕÌÄ ÅØÐÅÃÔ ÓÉÇÎÉÆÉÃÁÎÔ ÔÅÃÈÎÉÃÁÌ 
advances associated with shale gas production 
that will significantly improve the efficiency of 
shale gas production and that will reduce 
ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÍÐÁÃÔȢȱ 

-- Sect. of Energy Advisory Board, Shale Gas 
Subcommittee Report 

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  
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Å New simulation and modeling tools 
 

Å New stimulation and fracking tools 
 

Å New drilling and completion strategies 

)ÔȭÓ ÁÌÌ ÁÂÏÕÔ ÍÁËÉÎÇ ÁÎÄ ÃÏÎÔÒÏÌÌÉÎÇ ÆÒÁÃÔÕÒÅÓ 

This work performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA27344  
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This work performed under the auspices of the U.S. Department of Energy by Lawrence 
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Conventional oil and gas: 
Ɇ local accumulations 

Ɇ flow through porous rock 

Ɇ high resource density 

Ɇ costs relate to reservoir complexity 

Ɇ milliDarcy-Darcy permeability 
reservoir 

Shale gas systems: 
Ɇ Wide-spread resource 

Ɇ flow through fracture systems 

Ɇ low resource density 

Ɇ costs relate to drilling complexity 
and stimulation effectiveness 

Ɇ microDarcy-nanoDarcy 
permeability reservoir 

Marcellus Shale 
Woodford shale 


