Overview and Significance of Unconventional Resources*
By
Andrew Scott!

Search and Discovery Article #80021 (2008)
Posted August 10, 2008

*Presented at AAPG Annual Convention, San Antonio, Texas, April 20-23, 2008

'Altuda Energy Corporation, San Antonio, Texas (Andrew@altuda.com)

Presentation at Forum: Future of Unconventional Resource Plays (EMD/AAPG)

Other presentations by Pete Stark, Walter B. Ayers, Jr., Mark Bustin, Larry Lunardi, Timothy S. Collett, Barry A. Goldstein


mailto:Andrew@altuda.com�

OVERVIEW AND SIGNIFICANCE OF
UNCONVENTIONAL RESOURCES

Andrew R. Scott

Altuda Energy Corporation
San Antonio, Texas USA
andrew@altuda.com

0

ArrupA

2008 Annual AAPG Meeting

April 20-23, 2008
San Antonio, Texas

O

b EuRA



,E*.,;




10N

10

Toba Megavolcano
Homo Sapien Sapien population

declines to less than 10,000

VI/

€ 250

1

F."HI
(L
ArtupA




1,400

1,200

1,000

800

600

400

Population (millions)

200

Data from U.S. Bureau of fhe C& us.; ftuture growth estimates
from U.S. Census Bureau ication NP-T1, February 2000; website
www.mnforsustain.org/unjted_states_population.htm



-—
N

Industrial

Residential

—

Commercial

2 — ;
. CNG vehicles

[ V) 3
1990 1995 2000 2005 2010 2015 2020 2025

N

INg

o
[N
=

N
u




Average

P = Wellhead Price =

© = 2005 dollars E
- ©® 0 -

= = B

9.0 T e
- =

2 40 = =

o
j{p;ﬁ: Average

o = Wellhead B
— = Price _
- = 2.0 =

%’ = =
— 1.0 =

* EIA estimate August 2005

1N

o
N\
u




U.S. ENERGY COMPARISON

o Produce 20% o nergy Deman uads per year

* 1 million kg biomass/km?*
16,000 BTU/Kg =
.02 Q/4,000km? after loss
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- Estimated US Estimated Us -
] Resources* Billion BOE  Recoverable Billion BOE Production Remarks* —
— Coal 1.08 x 102tons 4,190 230 x 10° tons 892 1 x 10° tons ':";;‘eab'e coalresources; in-place |~
= Coalbed Methane 1,777 Tcf 313 74 13 1.25Tcf  GIP estimates include Alaska —
= Gas Hydrates 320,000 Tcf 56,939 n/a n/a n/a Statistical mean estimate —
— Geothermal 1.7x10% J 2.8 x 10¢ 24 x102J 430 n/a Accessible at less than 7 km =
i Qil Shale 218 x 10" bbl 2,180 n/a n/a n/a Reserves are price dependent i
= '(I;a"r Sands/Heavy 505 405 ppl 30.5 nla nla 225 x 106 bbl 9% of oil reserves are <20 AP =
— . 0 79 |].D2E- -
= Nuclear 3,490 x 10° Ibs 139 271 x 10 Ibs 11 4x10° Ibs ;’;g;l;e”“rces’ 0.7% U-235; =
N oil 198x10°bbl 1,981  28.6x 10° bbl 29 2.8x100bbl - technically recoverable o
= resources =
— EIA technically recoverable —
; Natural Gas 1,431 Tcf 252 164 Tcf 339 18.9 Tcf resources ;
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COALBED METHANE RESOURCES OF THE U.S.

Total Resources: 755 Tcf

Big Horn  North Central  Powder

Western 8Tcf Coal Region River N. Appalachian
Washington o 4 Tof 39 Tcf 61 Tcf Pennsylvania
24 Tcf \l \\ anthracite flds
Greater Wind t ? Tcf
; River
Green River _/¢ III|n0|s
314 Tcf e TCf Forest 21 Tcf Central

Uinta . Denver
10 chW . Valley coal flds

Piceance , \J“VJ"O » ? Tcf

99 Tof \ Richmonq

Kaiparowits and Deep River

Plateau \ - 3 Tcf

10 Tef \/\(/ \ Cahaba/Coosa
Hanna/ Raton

' 2 - ®" Appalachian
. R 1 10 e 3 5 Tof
7S '\ ~ : ) |
ab h3=

coal fields

SERIET
50 Tcf (Fruitland) ~ Carbon 12 Tet =50 3 Tf
34 Tcf (Menefee) 15 Tcf Cherokee ~T€xas Black
6 Tcf 7 Tcf Warrior _
20 Tcf 0 400 mi
Ly v

Data from ICF Resources (1990); Ayers and others (1991); Stevens and others (1992);
Scott and others (1994); Scott and others (1995); GRI (1999): Scott and Balin (2001) F'J
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SHALE GAS RESOURCES OF THE U.S.
Total Resources: 500 to 1,081 Tcf

lllinois Michigan
New Albany Shale Antrim Shale

86 to 160 Tcf 35to 76 Tcf o
p(l
. Williston ‘{ \4/‘ r
- f
Piceance D J Appalachian
Uinta N V] ’H Ohio Shale
{ 225 to 248 Tcf
San Joaquin Paradox l Anadarko
Santa Maria ]
I Arkoma
Tuscaldosa Caney/Woodford

Fayetteville Shales

Lgv%?s";r?:le 20 to 100+ Tcf ??
N 97 Tcf
Fort Worth
;ear:g [S)II::I)e Barnett Shale
20 to 200 Tcf ??
. 20 to 200+7?7? Tcf
0 400 mi

Hill and Nelson (2000); Curtis (2002);

L v 0 | Clouser (2006); Wagman (2006); Haines (2006)
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DARK CLOUDS ON THE HORIZEN

“Even with this list of accomplishments, dark clouds have begun
to appear on the horizon for unconventional gas. For many years,
progress in technology was able to counter resource production,
holding the key performance measures (reserves added per well)
relatively constant. This unfortunately, is no longer the case.
With reductions in unconventional R&D and technology
investment, (including termination the Gas Research Institute and
the decline of the DOE gas research and technology program),

overall technology progress has slowed considerably.”

Vello Kuuskraa (2007)



Estimated US Estimated US
Resources* Billion BOE Recoverable Billion BOE Production Remarks*

Coal 1.08 x102tons 4,190 230 x 10° tons 892 1 x 10° tons '1‘"7';‘ea'°'e coal resources; in-place

Coalbed Methane 1,777 Tcf 313 74 13 1.25 Tcf GIP estimates include Alaska

Gas Hydrates 320,000 Tcf 56,939 n/a n/a n/a Statistical mean estimate

Geothermal 1.7x10% J 2.8 x 10¢ 24 x102J 430 n/a Accessible at less than 7 km

Oil Shale 218 x 10" bbl 2,180 n/a n/a n/a Reserves are price dependent

1(;a"r Sands/Heavy )5 100 b 30.5 nla nla 225 x10°bbl 9% of oil reserves are <20 AP
. o - .

Nuclear 3,490 x 10° Ibs 139 271 x 10¢ Ibs 11 4 x10° Ibs ;’;gljgeswrces’ 0.7% U-235;

oil 198 x 10° bbl 1,081  28.6 x 10° bbl 29 2.8x10°bbl A technically recoverable

resources
Natural Gas 1,431 Tcf 252 164 Tcf 339 189 Tcf /A technically recoverable

resources
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