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EVALUATING RESERVES FOR THE MARCELLUS SHALE



üPlay began in 2004 with the Range Resources Renz well

üOther άƭƻŎŀƭέ ŎƻƳǇŀƴƛŜǎ ǘƻƻƪ ƴƻǘŜ

üLeasing costs dramatically increased

üGame on ςJobs, Jobs, Jobs

üIn 2007, it was estimated that the play could produce 50+ Tcf

THE MARCELLUS SHALE:  HOW IT ALL STARTED

ÅEQT

ÅChesapeake

ÅAtlas

ÅConsol/CNX

ÅCabot

ÅOthers







As reported August 15, 2010 for 12 Months, July 2009 ςJune 2010
849 Horizontal and Vertical Active Gas Wells 

PA MARCELLUS PRODUCING WELLS

Source:  Pennsylvania Department of Environmental Protection



Horizontal Wells Only

LEADING PRODUCERS FOR FIRST REPORTING PERIOD



Talisman Energy USA, Inc.
53 wells ς27.8 Bcf

Shell/East Resources, Inc.
25 wells ς10.1 Bcf Cabot Oil & Gas Corp.

34 wells ς23.0 Bcf

Chesapeake Appalachia LLC
45 wells ς31.0 Bcf

Atlas Resources LLC
10 wells ς2.2 Bcf

Range Resources Appalachia LLC
97 wells ς31.0 Bcf + liquids and NGLs

EQT Production LLC 
14 wells ς7.6 Bcf

As reported August 15, 2010 for 12 Months, July 2009 ςJune 2010
Horizontal Wells Only

OPERATORS WITH THE MOST PRODUCTION

Source:  Pennsylvania Department of Environmental Protection



Range Resources Appalachia, LLC
5 of the top 10 producing wells 
for reporting period
4.0 Bcf + liquids and NGLs

EQT Production, LLC 
5 of the top 10 producing wells 
for reporting period
5.0 Bcf

TOP 10 SW PA HORIZONTAL PRODUCING WELLS
As reported August 15, 2010 for 12 Months, July 2009 ςJune 2010

Source:  Pennsylvania Department of Environmental Protection



Cabot Oil & Gas, Corp. 
4 of the top 10 producing wells 

for reporting period
6.8 Bcf

Chesapeake Appalachia, LLC  
6 of the top 10 producing wells 

for reporting period
11.4 Bcf

TOP 10 NE PA HORIZONTAL PRODUCING WELLS
As reported August 15, 2010 for 12 Months, July 2009 ςJune 2010

Source:  Pennsylvania Department of Environmental Protection

Bradford



YOU HAVE HEARD/READ THE PRESS RELEASES

üInitial Open Flow Rates (24-hour)

(That is why you are here.)

Å26 MMcf per day (Range)

Å21 MMcf per day (Atlas)

Å18 MMcf per day (Cabot)

Å15 MMcf per day (EQT)         

üFirst 30-day Average Rates

üLateral Length

Å2,500 ς9,000 feet                                

Å22 MMcfe per day  (EQT) 

Å11 MMcfe per day (Range)  

Å8 MMcfe per day (Cabot) 

Å4 MMcfe per day (CHK) 



Buyer Seller Amount

Royal Dutch Shell, PLC  East Resources, Inc. $4,700,000,000 

CONSOL Energy, Inc.  Dominion Resources, Inc. $3,475,000,000 

Reliance Industries Ltd.  Atlas Energy, Inc.* $1,700,000,000 

Mitsui & Company Ltd.  Anadarko Petroleum Corp.* $1,400,000,000 

BG Group, PLC  Exco Resources, Inc.* $950,000,000 

The Williams Companies Inc.  Alta Resources, LLC $501,000,000 

Ultra Petroleum Corp. Undisclosed $400,000,000 

Reliance Industries Ltd.  Carrizo Oil & Gas, Inc.* $392,000,000 

Statoil ASA Chesapeake Energy Corp. $253,000,000 

Reliance Industries Ltd./Atlas Energy, Inc. Undisclosed $192,000,000 

Sumitomo Corp.  Rex Energy Corp.* $140,000,000 

Chesapeake Energy Corp. Epsilon Energy* $100,000,000 

Atinum Partners Co. Ltd. Gastar Exploration Ltd.* $70,000,000

TOTAL $14,273,000,000

* Indicates Joint Venture (JV)

RECENT MARCELLUS TRANSACTIONS



PHASE III
Exploitation & Optimization
(Consistency, Repeatability, 
Economically Producible)

As the Number of Wells Drilled Increased

PHASE I
Exploratory

(Defining Reservoir Parameters)

PHASE II
Research & Development

(Reasonable Certainty,
Reliable Technology)

Statistical
Optimization

Vertical
Geoscience

Regulatory

Horizontal

Drilling

Completion

Infrastructure 
Marketing

Economy 
of Scale

THE MARCELLUS SHALE LEARNING CURVE



HOW DO YOU EVALUATE SHALE RESERVES?

Evaluating unconventional resources 
and serving the petroleum industry 

for over 22 Years



THE MARCELLUS SHALE:
{ƻƳŜ ōŀǎƛŎ ƎŜƻƭƻƎȅΧ



GEOSCIENCE
Defining Reservoir Parameters

üDepth:  2,000 to 9,000 feet

üNet Pay:  25 to 300 feet

üPorosity:  2 to 12 percent

üMatrix Permeability:  50 to 800 nanodarcies

üWater Saturation:  10 to 35 percent

üPressure Gradient:  0.4 to 0.7 psi/ft

üRecovery Factor:  15 to 40 percent

üOriginal Gas in Place (OGIP):  25 to 200 Bcf/sq. mi.



STRUCTURE MAP
Subsea Depth ςBase of the Marcellus 



MARCELLUS GROSS ISOPACH MAP

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



AREAS OF POTENTIAL HYDROCARBON PRODUCTION



ESTIMATING RESERVES

üVolumetrics

ÅPorosity

ÅThickness

ÅOriginal Gas in Place (OGIP)

ÅRecovery Factor

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


SHALE PETROPHYSICS AND VOLUMETRICS

ωFree Gas
ω Gas Filled Porosity

ω Kerogen Created Porosity

ω Inter-Connected Porosity

ω Formation Thickness, Pressure, Temperature 

ω Drainage Area

ω Recovery Factor (RF)

ω Varies by Permeability

ω Varies by Stimulation Coverage

ωAdsorbed Gas
ω Gas Content (scf/ton)

ω Based on Correlations

ω RF Varies by Pressure







MARCELLUS SWEET SPOTS MAY EMERGE
Based on Activity and Production to Date



ESTIMATING RESERVES

üVolumetrics
ÅPorosity

ÅThickness

ÅRecovery Factor

üPerformance
ÅType Curves

ÅStatistical Analysis

ÅProbability Analysis

ÁReserves per 1,000 feet lateral (wellhead)

ÅOriginal Gas in Place (OGIP)


