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Trends
1 Production
1 Reserves
t Drilling
1 Cost escalation
Issues
T Growing contribution from unconventional resources
t Emergence of shale gas plays
T Hurricanes and offshore GoM supplies

T Northern frontier supplies (Alaska & Mackenzie Delta)
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North America Gas Production

Is Steadily Growing ...? “
he]
North America supply growth is being achieved through 2%
high commodity prices, increased drilling, aggressive 2
development of unconventional resources, and continual 520
development of exploration and production technologies. a
. . . 10
US L48 onshore & state waters production is steadily
achieving growth.
0
Offshore GoM production has recovered from the record o o ® o o
) s S & & S $ S S
2005 hurricane season, but at a reduced levels. & o9 » o° & o8 » o°
Canadian pI’OdUCtion during 2005 and 2006 have shown @ Texas B Wyoming O Oklahoma O New Mexico O Louisiana B Other States (Excluding Alaska)
stable to slightly growing trends. Source: Form EIA-914
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Source: pipeline operational postings Source: Form EIA-914 (up to Nov. 2006) and operational postings (Dec. to 15 Jan. 2007)
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18 - 5.6%

US L48 YTD date growth of 3% (1.6 bcfd)
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Average Production, bcfd
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Texas Wyoming  Oklahoma New Mexico Louisiana Others GoM

@ 2005 0O 2006 YTD as of November Source: Form EIA-914

*Production reported in terms of average monthly gross withdrawals

Although GoM production levels in 2006 have declined due to the lingering effects of the record 2005
hurricane season and more severe decline in mature shallow shelf production, growth achieved in the US

onshore and state waters has enabled overall US 2006 year-to-date average production to grow 3% (1.6
bcfd) compared to 2005.
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Source: EIA

Lead by
Rockies,
currently
accounting
for 30% of
US reserves

As a precursor to future production growth, US gas reserves increased for the seventh year in a row up

6.2% from 2004, the largest annual increase since 1970.
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Reserve Replacement Ratio
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Dry Gas (tcf)
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Source: Compiled from Baker Hughes
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800 -

Steady drilling activity growth has
occurred in Canada as well
through high gas prices.

No. of Drilling Rigs

200 -

However, recent lower gas prices
have resulted in several operators
to temporarily defer drilling their
lower margin shallow gas and
CBM projects until gas prices
recover.

Nevertheless, a huge emerging
commercial resource lies within
&DQDGDYV &%0 UHVRXUF
(Horseshoe Canyon formation

and Mannville Group coals) and

will require increased drilling

activity levels in the future.
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US Onshore annual operating costs excluding CBM US CBM annual operating costs
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—— Midcontinent —— North Louisiana —— South Louisiana —— Appalachia —— Black Warrior —— Powder River —— San Juan
—— Rocky Mountains —— South Texas —— West Texas
*10 wells dew atering from 1,000 ft (Pow der River) by submersible; 2,000 ft
*Per well producing 1 mmcfd, drilled to a depth of 12,000 ft Source: EIA

(Appalachia & Black Warrior) & 3,000 ft (San Juan) by rod lift Source: EIA

Although commodity prices have increased, the cost to produce has also increased significantly.

As unconventional resources, such as CBM, constitute a larger share of future supply, operating costs
are forecast to increase.
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Nominal $

Annual operating costs Dayrates
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*Assuming 10,500- ft TVDwells on a 18-slot platform Source: EIA

Significant offshore GoM cost escalation has been occurring due to the high utilization rates and lack of
available offshore drilling rigs.

Future GoM developments occurring in deeper frontier areas such as the Lower Tertiary play will require
extended drilling times and delineation drilling further reducing offshore drilling rig availability.
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Natural Resources, Apache Canada, etc.)

Reduced 2007 E&P budgets announced by Canadian producers (EnCana, Talisman
Canada Natural Resources, etc.).

8QKHGJHG SURGXFYWL RE) BV6KXWR G X F H U \WQuésta ahD & bbDdide).

Reduced drilling in unconventional drilling in Rockies & Barnett Shale (EnCana & Cabot)
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Growing Unconventional Contribution to US L48 Onshore Supply
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Although conventional production for the US L48 onshore is in decline, unconventional production from
tight gas, shale gas, and CBM are forecast to grow and enable to support supply growth into 2012.

Comprising 35% of US L48 onshore production in 2000, unconventional production is set to increase its

share to 54% by 2012.
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Based on geologic criteria:

¥ Regional and continuous in
extent, can have diffuse
boundaries

T Has geologic "sweet spots" of
production

T Typically has very low
permeability

T Has reservoirs that are often
both the source, trap, and seal

1t Has few truly dry holes

Gas that is difficult to produce &
require advanced technologies
to achieve economic production

Conventional

Unconventional

Technology/Prices
>

Unconventional

Seal

< Arend) aainosay

Conventional

Reservoir

Shale Gas/Source Rock
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Technology is the Key to Unlock the Resource Potential

16 well locations on 80 acre -spacing Single well location

\

Source: CDX Gas

Conventional drilling Horizontal drilling with multiple laterals
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Shale is the most common type of
sedimentary rock and consists mainly of
consolidated clay-sized particles and
typically has very low permeability.

Shale gas is a self-contained petroleum
system in which the organic carbon-rich
shale serves as the source, reservoir,
and seal.

Shale gas production profiles have high
initial rates thereatfter followed by steep
declines, but continue producing at low
rates for a very long time.

First US gas well drilled (27 ft) in 1821
targeting the Devonian Dunkirk Shale in
Fredonia, New York produced gas until
1858 and fueled street lights.

Source: Bowker, K. A.
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