Fracturing — What is it? Why all the Press?
Benefits & Environmental Concerns
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WERE GOING TO MY PLAN IS TO THE PROJECT CODE
START FRACKING POLLUTE THEIR WATER NAME IS "FRACKING
UNDER OUR BIGGEST AND GENERATE EARTH- AWESOME.”
COMPETITORS QUAKES TO DESTROY
HEADQUARTERS. THEIR CAMPUS. / CATCHY
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Velma, Oklahoma

The First Commercial Frac Job

March 17, 1949
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What is “Hydraulic Fracturing?”

= Hydraulic Fracturing:

= The use of fluids to create a pathway
to the wellbore

= The placement of small granular solids
into the pathway to ensure that it
remains open after the hydraulic
pressure is removed

= QObijective:

" |ncrease the rate at which the well is
capable of producing oil or gas
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reserves for a well

.__ = Increase the economically recoverable
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Horizontal versus Vertical Wells

= |mprove
efficiency

= Reduce
surface
footprint
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Engineering Design = AASLET
AEIGHTS

Operating SAFELY is a jol
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THE HISTORY
OF DEVELOPMENT

Resource Resource

Type Name 1985 2010
Discovery (1985) Development
Marcellus Development
Gas Woodford 1 Discovery BEEIGTe0 00
Fayetteville b7 Development
Haynesville p/E7d Development
Bakken Development
Oil &
Liquids- Rl A1 Jiscovery/Development
Rich Gas

Discovery/Development

International Unconventionals



Shale Gas Production

Game Changer

U.S. shale gas production increased 14-fold over the last
decade; reserves tripled over the last few years

annual shale gas production
trillion cubic feet per year

5.0

Eagle Ford (TX)
4.0 m Marcellus (PA and other Eastemn states)
m Haynesville (LA and TX)
m Woodford (OK)
3.0 m Fayetteville (AR)
m Bamett (TX)
Antrim (MI, IN, and OH)
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@) Richard Newell, December 16, 2010 Source: Lippman Consulting (2010 estimated) 21
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U.S. Shale Today
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HALLIBURTON

Why “Frac” a Well?

* Increase the Rate at which the well is capable of producing
oil or gas

* Most “Unconventional Formations” Require hydraulic
fracturing to be economic
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Why We Frac

Radial Flow
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Why We Frac

Linear Flow

Linear Flow =

Optimization
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