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BEG 3-Year Study

Shale Gas Reserve & Production Forecasting

Goal: Objective understanding of the capability of
U.S. shale gas to contribute to natural gas supply
for the next 20 years

A~ 3-year, project; « funded:by,the Alfred, P: 'Sloan
Foundation

A Four plays: Barnett, Fayetteville, Haynesville, Marcellus

A Multidisciplinary team of geoscientists,; engineers, and
economists.
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Framing QuUestions

i What Is the original resource basein place?

i What portion of: the resource IS rechnically
recoveraple?

i What portion ofithe-technically recoverable
[esource IS economically recoveranle’

i What impact will these levels of production
have on infrastructure, roads, water,
rregul atron, |J obs, tax
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U.S. Shale Gas Plays

Lower 48 states shale plays

A _Niobrara*
'“Montana S3A ;
j Bakken***
Heath**

,i Williston
i | Basin
AN .',E!ﬂj?r;l_fowder.Rrver Gammen
- Hillard<™" Basin” ~ . Basin_|

Tgaxter~_ ) 74—
Mancgs X ST

[l

A Mlch"lgan
. Greater { Y Basin  Antrim |
S j~ - Green : ¥ Niobrara* By "it\ ‘ —
y River 5, | \
el U ¢ / , Forest

o p ‘\City Basin

Srr AT, :
A sty A ! inois |
/7w 4170 Uinta'Basi — =
=y ahiing % s | )
ql,ph o 177 canygn ey e ) 1 M, \
pe e ) | anéods asin’ § - ; ¥,
e AR 4 e ! : ’ { f
) ity P [ A Y2 e
e

Excello- 5

Mulky. Cherokee!Platform
Pierre \ |

3 o Woodford
0 /[ Basin Anaga[skitr)‘ AN\
4 4,%*% . X &
‘ b CAR s Pa'°§;:; Bend % «+—Conasauga,_
Ventura,Los -~ © AR A SO e Valley, & Ridge
Angeles i | Avalons 3 Proyince
Basins . . = Bone Spring | ‘ | ] Miles

[Barnett- gsi sTuscalopsa | 100 200 300 400
\ bEammn - \

£ Woadford

Marfa
p \ >:;‘)f:~
s o e A
e g Bossier

Shale plays
Current plays

Basins

eia)

Prospective plays
Stacked plays
—— Shallowest/ youngest
bt —— Intermediate depth/ age
oy S| — Deepest/ oldest
i

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

Source: Energy Information Administration based on data from various published studies.
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Economics by Tier. (Bcf)

Breakeven Economics
10% IRR

-=-Barnett Low Btu
-=-Barnett High Btu
Fayetteville Shallow
-e-Fayetteville Medium
-e-Fayetteville Deep

——Haynesville

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5 Tier 6 Tier 7 Tier 8 Tier 9Tier 10
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Parameters Considered

Economic Well Life Limit (  mmcf /d)
Basis to Henry Hub ($/ mmbtu )
Royalty Rate (%)

Severance Tax Rate (%)

Marginal Tax Rate (%)

Inflation Rate (%)

Drilling Cost (CAPEX)

Related CAPEX Factor (%)
Expense/Well/Year

Gathering, Compression, Treatment
NGL Transport Cost

Water Cut (bbl/mcf)

Water Disposal Cost

Oil Yield

GPL Yield

Gas Shrinkage

Processing Fee
Lease Cost/acre
Spacing (ac)
Depletion Cost
Abandonment Cost
Basis to Henry Hub
WTI Price
GPL/WTI Ratio
Developable Acreage Ceiling
A Partly Drained
A Undrilled
Annual Technology Improvement
Annual Well Cost Improvement
Minimum Completions in a Year
Attrition
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Barnett
Production Outiook

Barnett Production Outlook - Base Case

Model forecast
was accurate
for 2011-2012
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Barnett
Production Forecast
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Economic Production Distribution
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Cumulative Production (Tcf)

Browning, J. et al. 2013. SPE Econ & Mgmt
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Original Free Gas in Place

~ Fayetteville Shale Play, Arkansas
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Arkansas Public Land Survey System data
acquired from AGIO. Well data provided by IHS;
well raster logs provided by MJ Systems.
Compiled in ESRI ArcMap 10.2.
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Original Free Gas in Place (Bcf) values determined
for each PLSS section in the Fayetteville pay zone
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Fayetteville
Tiers




