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Henry Hub Natural Gas
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The Gear for the Game
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Baker Hughes has issued the rotary rig counts as a senvice to the petroleum industry since 1944, when Hughes Tool

Company began weekly counts of U.S._and Canadian drilling activity.

Hughes initiated the monthly intemational rig count
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Hart Energy Rese

Hart Energy Shale Research Service

HARTENERGY

North American Shale Quarterly Hart Energy Research Products

A Unigue Service Covering All Companies and Their Activities
in the Top 20 North American Shale Ol and Gas Plays
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Provided For Each Play:

»> Valustion Map with company well overlays
> Production forecast 1o 2015
3> Company screage, reserves and highlights

> Play economics including break-even prices
©on a company basis

2> lafrastructurs coverage of each play
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Global Shale Oil Study Global Shale Gas Study
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regions of the world, highlighting

et e iy arae eport providing

of each play »> A roviaw and assessment o 160+ shals plays in
Carreat activities in each region/pley, jom s e wori, bl et
key market drivers, et B S

fiscal terms and challenges to > Curront activitan [n sach raglon/play, key
commercisl development markst drivers, infrestrucuro, fiscal terma
Lessons leamed from North America: e e

well decline pattems, drilling and > Data requirements aad how o evalusts s shala
completion techniques, economics goa play

>> Shala gas development considerstions - well
decline patiorns, cost control tachaiques and
shals gas sconamics under varying pas prices,
Uevelopment couts aad facaltorna | |
With analytical

HARTENERGY




An Abundance of
Shale/Tight Resources

—HARTENERGY _



‘Resources

Wb}i{.i :‘ J ‘;:.
J:;?éjli / é‘f'
-"}'lp N ; r ;
R l
Gl g ‘ 4
& ”‘fg {30 N
e Canada shale gas and unconve tlcinal tight oil .. " ," I i
Ra - Production 2011: 414 kboe/d, 27% pll 23% growthrm—2012 e
N &

Wellcapex 2011: 6.2 BUSD, 14% growth in 201273 <

S > ) e \

o J 5 — . | + \ {
£ s " e o /
£ " | RS— i v

y ‘. S=g% 2 s R | - \

_ U.S. shale as plays - 1
] TR | " Production 2011:
S g R, ,%/}7 @ -~ Wellcapex 2011:

= “» . C 2N Valuated Shale Plays:
tion 2011: 1 28kade/d 57% oil; 73% gro in2012 1- Alberta Bakken
= 2 - Bakken and Three Forks

Wellcapex 2011: 32BUSD, 34‘7 Q‘lﬂ{h 20 3 - Barnett
| 25 4 g§ @( 1@} / _.,",’ 4 - Cardium
: i \ - o S - Eagle Ford

4 . B 3 f S
51 W ‘ ' ; 4 6 - Fayetteville
‘} { : DA AN 1@ 3] @’ i 7 - Granite Wash
3 U | \ . == A 5\ _ . "
A a4 X A A~ N 8 - Haynesville/Bossier
3 Y R ( E , { - = < X

9 - Horn River

3 G g /T o / P - . b
AN - } % 5 > T Y S \ 10 - Marcellus
- ¢ X = ol I
- \\ k8 4 ‘W’ % \ ._’..,»"-r{ 11 - Montney
3 Ej\ 3 ; -:f k. " 12 - Niobrara
A\ & 5 S - | i
‘L b - Nt h = ! &:‘ 13 - Permian Basin

LG El ) @ 14 - Utica
P \.\ ",\ / 15 - Woodford

| s |




ght Resources

Shale & Tight Resource Production, BOE/d
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® Crude Oil m Condensate NGL m Gas
Sources: Hart Energy North American Shale Quarterly, Rystad
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sht Oil Plays

N.A. Condensate Production

Note Permian Basin condensate forecast is coupled with it oil production forecast.
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Annual Barnett shale natural gas production by well type

billion cubic feet (Bcf)
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ght Resources

Cumulative Gas Wells, Pennsylvania
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Cumulative Gas Wells, Pennsylvania
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/Tight Resources
Marcellus Shale Drilling

Pennsylvania’s natural gas production
million cubic feet per day
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3/Tight Resources

Marcellus Shale Productic
- GAME ON! -

Marcellus Production
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Sources: Hart Energy North American Shale Quarterly, Rystad
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' ht Resources
Marcellus Shale Drilling - Early

Annual natural gas well starts in Pennsylvania
wells started
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Technology Is Key

_-IARTENERGY -



Private Well

UsSDW
Municipal Water Well:
<1,000 ft.

Shale Fractures

Additional steel
casings and cement
to protect
groundwater

Protective Steel Casing

Approximate distance
from surface: 6,000 feet

(Not to scale)

Steel casing lines the well and is cemented in place to prevent any communication up the wellbore as the fracturing job is pumped
or the well is produced. Shallow formations holding fresh water that may be useful for farming or public consumption are separated

from the fractured shale by thousands of feet of rock.
Source: U.S. DOE EIA
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4. Flowback and 5. Wastewater

Produced Water Treatment and
3. Well (Wastewaters) Waste Disposal
Injection : i

1. Water 2. Chemical
Acquisition Mixing

Natural gas flows from fissures
into well

Source: U.S. EPA
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End Use Sectors
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U.S. 2009 Natural Gas Use by Segment
23.4 Quadrillion BTU Total, 2009
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U.S. Transp

Transportation Energy Use by Type
27 Quadrillion BTU Total, 2009

Petroleum
94%

Natural
Renewables - l;gbGas
3%

Source: Hart Energy Research, U.S. DOE EIA
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Industrial ?

Industrial Use of Natural Gas and NGLs
(Units in Quadrillion BTU)

Chemicals,
2.556

T
Metals / Machinery
Manufacturing
1,217
ar _'_,-'F'-.
..r_":'_::""
A
Forest Products, Upstream Lease/Plant,
610 1.1
42
Consumer
Goods,
230 Food
Preparation,

Source: Hart Energy Research, c83
U.S. DOEEIA Pipeline Compression,
584
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Fixed Operating Costs, ex Fuels

$35.97 /kw

$16.70 /kw
$14.62 /kw

Pulverized Natural Gas Solar PV
Coal Turbine/CC

3
Power Generation ?

2010 Power Plant Capital Cost

$3,167 /kw

Pulverized

Coal

$4,755 /kw
Fuel/Power Heat Rate
8,800 BTU/kwh
6,430 BTU/kw h
$1,003 /kw
(7)) >
8 8 a8 0 BTU/kwh
~~ } - T T 1

T e K .
5 = 3 Pulverized Natural Gas Solar PV
w 5 Coal Turbine/CC
Z -

Source: Hart Energy Research, U.S. DOE EIA
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- LNG Export Market:

Price Sensitivities

_

Sources: RBAC in partnership with Hart Energy
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Impacts Extend Beyond Gas to Oil
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S Shift to Liquids
Henry Hub Natural Gas

Henry Hub Spot Prices
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Shift to Liquids

1,600 - Baker Hughes Rig Count

Week ended 5/11/12 Oil directed rig count record of 1372
1,400 - (70% of total)

Gas directed rig count of 598

400 - (30% of total, record low).
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hift to Liquids

North American Liquid

® 2012 North American Unconventionals: Top 20 Liquids-Rich Plays C E—
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s Shift to Liquids

North American Liquids

Utica Bakken/Three Forks

'y

Eagle Ford Permian
B Crude OF B0l +Cond
Condensate
NGL NGL
N Gas »Gas
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Eagle Ford Shale Acreage:
Statoil/Talisman Energy JV
Marathon Oil

Rosetta Resources

Plains E&P

Pioneer Nat. Res./Reliance JV
BHP Billiton

Newfield Exploration

EOG Resources

El Paso E&P

ConocoPhillips

Chesapeake Energy/CNOOC IV
SM Energy

Anadarko

Murphy Oil

Swift Energy

Forest Oil

Hess/Zaza Energy JV

Apache

Guadalupe

San Patncio

Mexico
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North American Liquids-
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ves Shift to Liquids
North American Liqu

North American Oil Production
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S Shift to Liquids

The Latest Intelligence from

“REFINING UNCONVENTIONAL OIL — |
U.S. Resources Invigorate Mature
Industry”

A Region-by-Region Balance across Oil Upstream,
Midstream and Downstream
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Takeaways
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Takeaways

e Shale & tight resources have
restructured American oil & gas,
and industry as a whole

* Technology is key

e Exports? Transportation?

* Advantaged end user gas costs

* Oil and liquids rich activity rising

* Enabling to better energy
security at lower costs
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