HARTENERGY

TI1IY I JTTLINY
.mcaﬁoaa @71\
"8 ormoa 1A
‘w 4=

LN eeen NN smopn ey

W O ——

‘Marcellus Shale: An Overview
September 22, 2011



HARTENERGY




The Resource Triangle

Conventional Reservoirs
Small volumes that are
easy to develop

Unconventional

Large volumes 4
difficult to
develop
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Marcellus Geology

e Areal extent: 34 million acres (53,125 sq. mi.)
 Depth: 4,000 to 8,500 feet

* Thickness: 50 to 250 feet

* Total Organic Carbon: 2% to 10%

* Kerogen: Type Il to Type lll
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Key Characteristics

 The Marcellus shale is naturally fractured throughout t
Appalachian Basin.

* It carries two vertical joint sets, and hydraulic fracturing
works well to exploit these joint sets.

* It carries both organic and inorganic porosity.
* Pressure regimes vary from high to transitional to low.

* The play’s west side has high-BTU gas.
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Marcellus Pore Types

* Matrix Intergranular

* Kerogen Intraparticle

Organic porosity is developed
within diagenetically altered
kerogen.

Source: Dr. John Ward: Marcellus Porosity Regional Viewpoint, DUG East



. Niggara | genegee HMONMOE T —Wayna — L ] Oneidaerkimen]
Ontario > [FREE R s | | Onondaga Bl
uumnusenec Cayuga = Madis . 4
— Yates el ,‘\‘
s / a henaly l‘a‘"‘"ﬂ 2
RYSTAD ENERGY ,ﬁdf A‘

— 7 Delaware
onro £ u Islen
e, 7 Sullivan
41(‘:82), ~ 4 ’Waync :

|-Ottawa— — lCuval‘lOg’l Ceaugg \ O
= e P i ran_\c
Sandusky | Erie Loram R “| Trumbult | N \ | _ Pike _q
’ Seneca | Huron Medina Porthge, — Luzeme ‘
' a L §umm|t r\lahonmql—?w & - L‘J‘N‘]OﬂtOUFCOfun]b[d ‘ '“0”1'09 ,‘. SUSSE)
j o i = nion{_ 4—-—. b ‘
) Crawford Axhland = ~-Carbon | g
Myandot L. Wayne Stark 1 \Jorthumbertand ' g Warron
W] R anhland 1 v 2 , S d o i, Northampton
ion [ = Mifflig—" s b
vl Mbaruon; Morrow 1 HOI”‘EST e A (" Juniata—" Lehxgh Huntordon
— | NAS- / ) 5
Fosy LI Knox Lo Huntingdon: - Pf’”y Da“ph'”l.e,banon Berks < Bucks'=y |
U'WIODQeIav./are.— OHCo‘;hor(on / s [~ A . - ; ‘v1er<,er
Dhampaion— | Licking | '} P Cumhmlanrl ¢ A ~Montgomery,
Clark | Franklin Muskmgum,eu 5 P m— VI T ChﬂsterD"“a"v’lfe A
l ' i 0 | Adams orK ' - Camden®y/ingtor
' . Faxr’zeld Porry ‘Mor -m\ 7 Ly 1 L § R Gloucester
ﬁ?k?_{‘"’ak{ j gan- A!legf’lv / Washmgton < Carroll, Harford™ Gecil | S’]|em NJ

— HO"k'fg (= Wa M I ”“C'rqenBerkele) Frederick;  /Baltimore. New Casﬂec v A;I"”“G
— | Ross L Athens inera Hampshire’ Jefferson B a 1~ &umberiang
Hightand____| Viiton 77— e e deriona -~ ﬁOWde’ spi=s) eni | i 14

L. Pike Jackson | Meig 5 \MnchesterCiarke(_ovdounmomgomery MD Aﬁ ﬁeitﬁ:’;efnnes}(em \ ye J=
o Fike —— Yy 47 2t i . )
hdams Scioto A !ﬁ / lph e S_“b“andﬂahwme” : A”'”Q“’“DC Queen Anfies_+ CaroliteDE"
. TR Melggn Pendleton " RappahannockFauquier <FairfaxPrince Gcorges Talbot | s
- = - ussex
Lcwxs Gf(' onupU\' rewce / Ry R - Page . Prince Wl”'quh'arles Calvert )
Cab e ockingham._ | Culpeper St d Y Do chester | =
Fiemmg Car’cr BOyd h H|ghland Halr.qonbum ‘Madison - e \ St M WL,OI‘HICO
' Augusta - -Greene~ O[angeSpotsylvama mvs Worcestef
Bath ElholtLawman’Jvne Bath Std“mo”A'bemarle : Cam“nev\/estmoreiand
MorqquYJohnson = i Rombndge : . _Louisa ; - EssexRichimond, Marcellus Shale
_»Mfmzn_ ovmglon Lexington Nc!son' ] uvanna | Klng and Queen-- .

Wagoffiy - M ghany QA £y : GOOthaHdenoveerg William | Lancaster Valuation:

Rreathin . Floydl - : BO'O‘O“'T o Bucklngham Powhatan™= e CoNew Kent Mg P High
. ike /" Hynchbur s N Glodccf.tc

e Miles nson ‘ H— Roa_noke,‘ Y SAppomattox . amelia Chcgtbrre‘dchq“eq Cﬂy

0 19203040 Bucha M N rtfovell Bland” ‘i\46htgomary.salem Bedford Campbel CUmbe”andNonom:.wF"”‘Cc Georges iy York Loy

{ARTENERGY




Recoverable Resources

* OGIP: 20 to 150 Bcf/sq. mile.

 U.S.G.S. recently assessed mean undiscovered
natural gas resource of 84 Tcf and mean NGL
resource of 3,379 million barrels. That equates to
102.5 Tcfe. Last estimate of proved reserves in
2009 was 4.5 Tcfe, for a total of 107 Tcfe.

 Hart Energy’s North American Shale Quarterly
service estimates 130 Tcfe of economically viable
resources.
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Marcellus Well Specifics

 Well Cost: $3.5- to $6.5 million.
e Laterals: ~ 3,500 to 4,500 ft.

* Average well design: 10-12 frac stages, pumping 400,000
gallons of water and 400,000 Ibs of sand per stage.

* Total per-well requirements: 115,000 barrels of water
and 2,400 tons of sand.



Marcellus Economics

* Average well makes 4.7 Mmcfe per day
for its first 30 days; average EUR is 5.2
Bcfe.

e S5-million per-well cost.
* NPV =$3.83 million per-well average.
* Average breakeven costs for the

Marcellus for the top operators is $3.85
per Mcf.




Rig Count By Area
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Pennsylvania Activity

{ Non Marcellus Shale Wells Marcellus Shale Wells
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2011 1H Wells Drilled, Pennsylvania

Department of Environmental Protection
Bureau of Qil and Gas Management

Wells Drilled
. g 2011 January-June Wells Drilled - 1,135
< o Non Marcellus Shale - 327 Marcellus Shale - 808
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Marcellus Top Operators, Pennsylvani

Top 5 Operators Represent 54% of Rig Count

Chesapeake 13 15 21 22 25 23
Range 11 11 10 11 12 12
Talisman 9 12 10 12 11 10
Anadarko 3 4 6 6 7 7
Chief 3 4 5 5 5 6
All Others 47 47 47 59 58 50
Marcellus 86 93 99 116 118 108

Smith International, Hart Energy




West Virginia Activity

* The new-generation Marcellus play covers ~3 million
acres in northern WVa.

 The Marcellus is thinner and has less pressure in WVa, as
compared to Pa.

* About 30 rigs are active in WVa.

* Most active operators in WVa are Chesapeake and
Antero.
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Company Acreage By State, 000s o
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Additional Positions

These companies hold an additional
3.1 million acres:

Carrizo, Williams, Southwestern,
ExxonMobil, EOG, Antero, Triana,
Rex, Stone, Endeavour, Unit, Statoil,

EVEnergy/Enervest, Reliance, Ultra,
EXCO



Marcellus Resources by Company
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Recent Marcellus Transactions

$21 Billion Since Jan. 1, 2010

Largest deals:
Mitsui/Anadarko, $1.4 Billion
Consol/Dominion, $3.5 Billion
Reliance/Atlas, $1.7 Billion
Shell/East, $4.7 Billion
Chevron/Atlas, $4.3 Billion
ExxonMobil/Phillips, $1.7 Billion




The Marcellus Narrative

e The JV-Era of Finance:

Chesapeake/Statoil; Atlas/Reliance; EXCO/BG;
Anadarko/Mitsui

e The Majors Move In:
Shell, Chevron, ExxonMobil

While everyone else gets oilier, majors go for Marcellus
gas!

¢ Play Is Becoming Concentrated.



Marcellus Outlook

* Chevron, ExxonMobil and Shell are still early in their
ramp phases.

 Another 20 rigs could be added by 2012.

 Regulatory and public relations issues could constrain
activity, but will not stop it.

It’s only just begun!



Marcellus Production Forecast
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Traditional Flow of Natural Gas, Circa 2008

Source: adapted from NiSource; EIA
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New Flow Dynamics

Source: adapted from NiSource; EIA
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For more information, please contact Peggy Williams
at 303-756-6824 or pwilliams@hartenergy.com

Thank You!


mailto:pwilliams@hartenergy.com

