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Gas Production Replacement, L48 US

Wet Gas Production (Bcfd)
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Production contribution from all well 10

completions made prior to 1981 Early-year production declines have
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l accelerated since the late 1980s.
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Source: Potential Gas Committee (2003). Data from EIA and Petroleum Information/Dwights LLC (©2002).



Gas Production Replacement, Gulf of Mexico

Wet-Gas Production (Bcfd)

Comparatively large production declines in the 1990s.
Net effect: Total annual production replacement slightly exceeds
the cumulative decline from completions made in previous years.
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Source: Potential Gas Committee (2003). Data from EIA and Petroleum Information/Dwights LLC (©2002).



Gas Production Replacement, Mid-Continent

Wet Gas Production (Bcfd)
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Comparatlvely moderate production declines in the 1990s.

12 Net effect: Cumulative decline from completions made in
prewous years exceeds total annual production replacement. Jl‘ll.
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Source: Potential Gas Committee (2003). Data from EIA and Petroleum Information/Dwights LLC (©2002).



Gas Production Replacement, Rocky Mtns.

Wet Gas Production (Bcfd)
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Comparatively small production declines in the 1990s
10 Net effect: Total annual production replacement greatly exceeds 10
the cumulatlve decline from completions made in previous years.
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Source: Potential Gas Committee (2003). Data from EIA and Petroleum Information/Dwights LLC (©2002).



Regional Production Rate Comparison

Wet-Gas Production Rate (Bcfd)
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2001 Rate Change (Bcfd)
1980 Rate

-5 Rocky Atlantic/- Pacific/- Gulf Coast Gulf of Southwest Mid-Continent -
Mountain Northeast West Coast (Onshore) Mexico
(Offshore)

Data source: Potential Gas Committee (2003)



Regional Production Rate Summary

Production Production

Rate, 1980 Rate, 2001 Change Change

EIA Region (Bcfd) (Bcfd) (Bcfd) (%)

Rocky Mountain 3.7 9.7 +6.0 +162.2%
Atlantic/ Northeast 1.7 2.6 +0.9 +52.9%
Pacific/West Coast 0.8 1.0 +0.2 +25.0%
Gulf Coast 15.3 14.5 -0.8 -5.2%
Gulf of Mexico 15.7 14.6 -1.1 -7.0%
Southwest 7.1 5.1 -2.0 -28.2%
Mid-Continent 10.1 7.2 -2.9 -28.7%

Total Lower 48 54.5 54.7 +0.3 +0.6%

Data source: Potential Gas Committee (2003)



Future Supplies Come from Traditional
and New Sources
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PGC Resource Assessment 2002

Total Potential Resources (mean values) by category
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Data source: Potential Gas Committee (2003)



PGC Resource Assessment 2002

Total Coalbed Gas Resources (mean values) by category
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Probable (existing fields)

Possible (new fields)
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Total

Data source: Potential Gas Committee (2003)



Regional Resource Assessment

175.1 Traditional resources (mean values, Tcf)
63.3 Coalbed gas resources (Most Likely values, Tcf)

Data source: Potential Gas Committee (2003)



Regional Resource Assessment Summary

Traditional

Resources

PGC Area (Mean, Tcf)
Gulf Coast 292.8
Rocky Mountain 175.1
Mid-Continent 116.9
Atlantic 103.9
Pacific 52.5
North Central 22.0
Total Lower 48 /65.6
Alaska 193.8

Total U.S. (means)

Data source: Potential Gas Committee (2003)

958.3

Coalbed Gas
Resources
(M.L., Tcf)

3.4
63.3
10.3
17.3

2.0
10.0

106.3
57.0
168.9

1,127.1

Total

Resources

(Tcf)

296.2
238.4
127.2
121.2

54.5

32.1
871.9
250.8

Region’s

Proportion
of Total L48

34.0%
27.3%
14.6%
13.9%
6.2%
3.7%



Regional Resource Comparison

Potential Resources, Year-End 2002 (Most Likely values, Bcf)
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Rocky Mountain Comparison of Total Potential
100000 Gas Resources by Producing Region
80000
Gulf Coast 241,658 Bcf
60000 Alaska 200,050 Bcf
Rocky Mountain 186,869 Bcf
40000 Mid-Continent 113,734 Bcf
Atlantic 90,995 Bcf
20000 Pacific 48,514 Bcf
North Central 25,878 Bcf

Mid-Continent

North Central
100000
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20000

* No resources or negligible quantity estimated.

Data source: Potential Gas Committee (2003)



Rocky Mountain Geologic Provinces

Source: Potential Gas Committee (2003)
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Rocky Mountain Resource Comparisons

Potential Resources, Year-End 2002 (Most Likely values, Bcf)

35000
37,185 35,451 31,963 22,425 14,167 12,620 6,807 6,245
20000 171%  120%  7.6% 6.8% 3.6% 3.3%
25000 Shallow Resources (0-15,000 ft) 99,167 Bcf
Deep Resources (15,000-30,000 ft) 24,429 Bcf
20000 Total Traditional Resources 123,596 Bcf
Coalbed Gas Resources 63,273 Bcf
15000 Total Recoverable Resources 186,869 Bcf
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Data source: Potential Gas Committee (2003)



Resource Assessments Change with Time
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Montana Folded Belt example

Potential Resources = Probable + Possible + Speculative
(Most Likely values, all depths)

Source: Potential Gas Committee (2001, 2003)



Wellhead Gas and Oil Prices, L48 US

Wellhead Prices (nominal $/MMBtu) Gas Price as % of Oil Price
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Source: Potential Gas Committee (2003). Data from EIA.



Wellhead Prices, Rocky Mountain Region

Wellhead Gas Price (nominal $/Mcf) Wellhead Qil Price (nominal $/bbl) e

0
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

Source: Potential Gas Committee (2003). Data from EIA.



Rocky Mountain Region

Producing Wells
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Source: Potential Gas Committee (2003). Data from EIA.



Rocky Mountains Production Forecast

Wet-Gas Produgtion (Bcfd)
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Source: Potential Gas Committee (2003). Data from EIA, Petroleum Information/Dwights LLC (©2002) and D.L. Pierce.
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Rockies Resource Developme
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48 Natural Gas Production and Forecast

Wet-Gas Production (Bcfd)

EIA Production Target
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Source: Potential Gas Committee (2003). Data from EIA and Petroleum Information/Dwights LLC (©2002).
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Average Peak Production & First Year Decline per Well,
by Year of Production Start: Total U.S.

% Decline

: 70%
I Peak Production Estimate
—&— Decline 12 Mo after Peak > 65%
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Year of Production Start
Source: IHS Energy & APC




Meeting Demand - Oil and Gas R&D Funding

Note Scale Difference
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U.S. Seismic Land Crew Count
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U.S. Seismic Land Crews
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National R & D Dollars
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Doctoral Sciences & Engineering Degrees

Asians in Asian Institutions

All nationalities in US Institutions

US citizens in US Institutions

2000
Year

Source: Science and Engineering Doctorate Awards, 1996 and 2000, NSF; Science and Engineering Indicators,

NSB, 2002

Sciences = Physics, chemistry, astronomy, earth, atmospheric, and ocean sciences
Engineering = Aeronautical, astronautical, chemical, civil, electrical, industrial, material, metallurgical, and mechanical.



GEOSCIENCE DEGREES GRANTED 1980 - 2001
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U.S. Pipeline and LNG Imports

Net Pipeline Imports LNG Imports

1/94 1/96 1/98 1/00 1/02 1/98 7/98 1/99 7/99 1/00 7/00 1/01 7/01 1/02 7/02

Source: EIA
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WCSB Marketable Gas Production

Grouped by Connection Year
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World LNG Trade 1964-2001

Figure 3 - Evolution of LNG trade
(Billion cubic metres)
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North American LNG Plants
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Hydrate Resource

Produced Methane Remaining “Recoverable”
(900 Tcf) (1,400 Tcf)

N\

U.S. Methane Hydrate
in-place resource

Estimated U.S. in-place (200,000 Tcf)

methane resource - all
non-hydrate reservoirs

(25,000 Tcf)

e Conventional Natural Gas Technically Recoverable
Resource: 1,400 Tcf

Source: NETL 2002
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