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Shale Development Economics

i lusaons: Pork. North American shale plays
:l'v.:rqu’\ Muskwa- (aS of May 2011 )
%513 . Otter Park P

Mbr&_r\pyi |

¢ YAk '
Wik T DolgA L
¥ -l'_hmphﬂ.o\'...:\“-.,;~V

' Frederick  Horton
- Brook =~ Bluff

4

it ? , e
3 % Haath

Hilliard-1 s € Mo

Mancos-h ~«
A y e

> Niobrara
»

Monhrey- ,
Temblor 11

Current shale plays
Stacked plays

- Shallowest / youngest
Intermediate depth / age
Deepest / oldest

* Mixed shale & chalk play

** Mixed shale & limestone play
*** Mixed shale & tight dolostone-
siltstone-sandstone play

| Prospective shale plays
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Dry Gas Plays Breakeven Price Range

$8

$7

$6

$5

$4

US$/MMBtu

Current Henry Hub Price

-

$2

$1

$0 .
Marcellus Haynesville

Note: 10% after tax rate of return
Source: Tudor, Pickering, Holt & Co.; Barclays (2012)
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Surface
Constraints

Contractual/
Regulatory

Subsurface
Features

Image source: Statoil
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» Subsurface / Drainage

Liquids - 80 acres/per well — Reservoir
cece characteristics

e e e

S . — Well design
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Dry Gas - 120 acres/per well

.. Leased acreage
® Drilling location (1 horizontal well)
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LLUSTRATIVE

» Subsurface / Drainage

— Reservoir
characteristics

— Well design
* Infrastructure & Access
— Houses & roads
— Topography
— Offtake facilities

.. Leased acreage
® Drilling location

. Surface constraints
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— Well design

* Infrastructure & Access
— Houses & roads

— Topography
[_m — Offtake facilities
B cosed acreage - Contractual / Regulatory
® Dirilling location . - .
Surtacn o — Infill drilling permits
© Infill drilling locations o s Contractual Constralnts

® Non-permitted infill drilling
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Phased Development Stages
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Technology Applications [ [ eros- |

- Artificial lift

- Repeated hydraulic
fracturing
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Production Constraints
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Other Production Variables
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* Timing

— Logistics and third party delays, including regulatory

— Downtime (planned and unplanned)

Ty e =7 |
General White-talled deer: a9 ‘: o - .
11/3/2012 - 1/20/2013 VB T\ R~ . -

Late Antlerless and Spike:
1/21/2013 - 2/3/2013

e No operations11/3 -~ 1/20
e No operations 9/3 ~1/20
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* Volumes
— Debottlenecking upside
— Accounting for fuel gas usage, etc.
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Learning curve starts
again when moving

to another area Batch/Pad
Drilling

: | Technology Application
Well Design | e.g. drilling motor

Tailoring w
\

Field/Rig Crew
Experience & | Leveling Off — Until

\___Drilling Pace ‘ the next technology
= | breakthrough




Pad/Superpad Economies of Scale

- Common
Development Concept Superpad Layout infrastructure
R R S M and surface
| . i > facilities
( - Reduced
footprint per
WEL

* Minimized road
traffic

» Permitting
synergies
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Oil & Gas Price Forecast Accuracy C
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$/Mcf
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The Weather Analogy... B

During World War Il [Nobel Laureate] Ken Arrow was
assigned to a team of statisticians to produce long-range
weather forecasts.

After a time, Arrow and his team determined that their
forecasts were not much better than pulling predictions out
of a hat.

They wrote to their supervisors asking to be relieved of the
duty and received the following reply:

“The Commanding General is well aware that the
forecasts are no good. However, he needs them for
planning purposes.”

21 |Source: Against the Gods: The Remarkable Story of Risk By Peter L. Bernstein
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Price Sensitivity
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Price Sensitivity
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Price Sensitivity [
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Tailored Alternatives [
E Scale Down Operations
oy O while Meeting Lease
% 2 Continue Operations Obligations
S *g Drilling / Partial
> = Hydraulic Fracturing
<
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% § Postpone or Discontinue Relinauish
< Z Operations q
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Temporary Dip Prolonged Crash

v |Solrce GCA Price Expectation
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