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THE MARCELLUS SHALE: HOW IT ALL STARTE

U Playbegan in 2004 with the Range Resources Renz well
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U In2007,it was estimated that the plagould producebO+ Tcf

U Leasingostsdramatically increased

U Gameon ¢ Jobs, Jobs, Jobs
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Marcellus Shale Drilling Permits
99 permits in 2007
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Marcellus Center fbr Outreach and Research, Penn State
- www.marcellus.psu.edu
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Permit Year
@ 20102108 by Sept)
@) 2009 (1985 permits)
@ 2008 (519 permits)
@ 2007 (99 permits)




Marcellus Shale Wells
43 wells in 2007

([ Year Drilled
@ 2010(950by 9/1/10)
@ 2009 (729 wells)

! @ 2008 (205 wells)
I~ @ 2007 (42 wells)
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PAMARCELLUS PRODUCING WELLS

As reported/August 15,2010for 12-Months,,July-2008ne 2010
849 Hmiizmmﬁahaﬂdféfeﬂmaoﬁcﬂm Gas/Wells
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Source: Pennsylvania Department of Environmental Protection




LEADING PRODUCH

Horizontal \Wel<Only
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OPERATORS WITH THE MOST PRODUCTION

As reported/August 15,2010 for 12-Months,, July-200ane 2010
Horizontal \Wells Only
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TOP 10 SW PA HORIZONPRODUCING WELLS

As reported/August 15,2010 for 12-Months,, July-200ane 2010

Westmoreland
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5 of the top 10 producing wells . EQTProduction, LLC
for reporting period 5 of the top 10 producing wells
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TOP 10 NE PA HORIZONFRODUCING WELLS

As reported/August 15,2010 for 12-Months,, July-200ane 2010

NY J—— " Susquehanna
L, Eébot Oil & Gas, Corp.
‘_f__,..,-r—-"""”"’ 4 of the top 10 producing wells
__/,,..,--—«'"”"'"' for reportingperiod
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Chesapeaképpalachia, LLC
6 of the top 10 producing wells
for reportingperiod
11.4 Bcf
Tioga Lycoming Sullivan Wyoming

Source: Pennsylvania Department of Environmental Protection




YOU HAVE HEARD/READ THE PRESS RELEASI

(That is why you are here.)

U Initial Open Flow Rates (2¥bur)
A26 MMcf per day (Range)
A21 MMcfper day(Atlas)
A18 MMcf per day (Cabot)
A15 MMcf per day (EQT)

U First 30day Average Rates
A22 MMcfe per day (EQT)
A1l MMcfe per day (Range)
A8 MMcfe per day (Cabot)
A4 MMcfe per day (CHK)

U Lateral Length
A2 500¢ 9,000 feet




RECENT MARCELOBRANSACTIONS

Buyer Seller Amount

RoyalDutch Shell, PLC EastResources, Inc. $4,700,000,00(
CONSOEnergy, Inc. DominionResources, Inc. $3,475,000,00(
Reliancdndustries Ltd. AtlasEnergy, Inc.* $1,700,000,00(
Mitsui & Company Ltd. AnadarkoPetroleum Corp.* $1,400,000,00(
BGGroup, PLC ExcoResources, Inc.* $950,000,00(
TheWilliams Companies Inc. AltaResources, LLC $501,000,00C
Ultra Petroleum Corp. Undisclosed $400,000,00C
Reliancdndustries Ltd. CarrizoOil & Gas, Inc.* $392,000,00(
StatoilASA Chesapeaké&nergy Corp. $253,000,00C
Reliancdndustries Ltd./Atlas Energy, In Undisclosed $192,000,00(
SumitomoCorp. RexEnergy Corp.* $140,000,00(
Chesapeak&nergy Corp. EpsilonEnergy* $100,000,00C
Atinum Partners Co. Ltd. Gastar Exploration Ltd.* $70,000,00(0

TOTAL $14,273,000,000

* Indicates Joint Venture (JV)




THE MARCELLUS SHALE LEARNING CURVE

A
PHASE |

Exploratory
(Defining Reservoir Parameters)

PHASE I

Research & Development
(Reasonable Certainty,
Reliable Technology)

PHASEII

Exploitation & Optimization
(Consistency, Repeatability,
Economically Producible)

As the Numbeiof WellsDrilled Increased



HOW DO YOU EVALUAHALE RESERYES

Lhlopvte 1o our eackvarD

Evaluating unconventional resources
and serving the petroleum industry
for over22 Years




THE MARCELLUS SHALE:
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GEOSCIENCE

Defining Reservoir Parameters

U Depth: 2,000 to 9,000 feet

U Net Pay: 25 to 300 feet

U Porosity. 2 tdl2 percent

U Matrix Permeability: 50 to 800 nanodarcies

U Water Saturation:10to 35 percent

U Pressure Gradient: 0.4 to 0.7 psi/ft

U Original Gas in Place (OGIRY).to 200Bcf/sg. mi.

U Recovery Factor: 15 &) percent




STRUCTURE MAP

Subsea Deptlg Base of the Marcellus

Marcellus Center for Outreach and Research, Penn State
www.marcellus.psu.edu

Depth of Marcellus Shale Base

B 2000 - 3000 ft
[ 3000 - 4000 ft
[ 4000 - 5000 ft
[ 5000 - 6000 ft
B 6000 - 7000 ft
I 7000 - 8000 ft
I 8000 - 9000 ft

I > 9000 ft

Marcellus Shale Extent
{includes non-economic areas)

Marcellus location modified from USGS Marcellus
D Shale Assessment Unit, Onendaga depth after
| Wrightstone, 2009




MARCELLUS GROSSGPACINAP
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Marcellus
Outcrop

Source W.D. Von Gonten & Co. (used with permission)




AREAS OF POTENTIAL HYDROCARBON PROD
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ESTIMATING RESERVES

U Volumetrics
A Porosity
A Thickness
A Original Gas in PlacOGIP)
A Recovery Factor e



http://www.northdakotaoilandgas.com/nd_oil.htm

SHALPETROPHYSICS AND VOLUMETRICS

wFree Gas

w Gas FilledPorosity
» Kerogen Created Porosity
» Inter-Connected Porosity
w Formation Thickness, Pressure, Temperature
w Drainage Area
w RecoveryFactor RF)
w Variesby Permeability
» Variesby StimulationCoverage

wAdsorbed Gas

w Gas Contentscf/ton)
» Basedn Correlations
w RF Varies by Pressure




ORIGINAL GAS IN PLACE (OGIP)

Bcf per square mile




RECOVERABLE GAS IN PLACE

EUR per 1,000 Feet Effective Lateral Length




MARCELLUS SWEHIO

Based on Activity and Production to Date

S MAY EMERGE

Wrkslse & Comguuny, v
(LRS-




ESTIMATING RESERVES

U Performance
A Type Curves

A Statistical Analysis
A Probability Analysis == AV AN
A Reserves per 1,000 feetlateral (wellheadg




