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Canadian Society for Unconventional Gas

Mission Statement

e To facilitate the factual and collaborative
exchange of unconventional gas knowledge
and challenges among government,
regulators, industry and public stakeholders
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What is Unconventional Gas?

« Natural gas contained in “difficult-to-produce”
rock formations which require special drilling,
completion, stimulation, and/or production
techniques to achieve economic production

 Examples:
» Natural Gas from Coal (NGC) or coalbed methane
(CBM) found in coal seams
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Conventional Gas
has “peaked”

Unconventional Gas*
IS the future In North
America

32% of Current US
Gas Production

~ 17 Bcf/D
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Potential is Huge

e Resource estimates are over 2,000 trillion cubic feet
(Tcf), excluding gas hydrates

= Current Canadian production of natural gas (both
conventional and unconventional) is ~ 6 Tcf/yr,

about the same as unconventional gas production in
the US

= Canada uses about 3 Tcf/yr, domestically
= How do we turn this resource into reserves?
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Relevance to Canada

e Canadian NGC industry Is just getting
started

e Canadian industry is benefiting from
technologies and experience over last 30
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NGC is “Unconventional” Gas

e “Oill sands” of gas

 Much of gas is “sorbed” on the coal

« Water initially produced typically to -

“dewater” or “depressure” coal

Sandstone

Limestone
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'What Is Natural Gas from Coal?

Sweet gas, generally greater than 90%
methane (CH,), with small amounts of other
substances such as carbon dioxide (CO,) and
nitrogen

NGC is the cleanest burning fossil fuel
Historically, some “dewatering” has been
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Western Washington
Coal Region
24 Tcf

Greater Green
River Basin
314 Tcf

Uinta Basin
10 Tcf

Basin

Piceance

99 Tcf San Juan

Total CBM 727 Tcf - GRI 6 Tcf

14 Different U.S. NGC Resource Basins
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North American NGC Basins
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e Three types of NGC plays in
Alberta

1. “Dry” coals, practically no water production (HSC)
 ~91% of existing CBM wells, ~25% of resource
e Current production ~ 350 MMcf/D

2. Coals that produce saline water (Mannville)

« ~7% of existing wells, ~60% of resource
« Commercial development announced in 2005
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Alberta NGC Well Locations (Jan 2005)
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Courtesy of AGS
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See NGC Comparison with
Conventional Natural Gas
Typical Conventional Typical NGC
Natural Gas
Depth 150 m to 3,000 m 150 m to 1,500 m
Water Usually salt water Usually no water or salt
Rates may increase water in Alberta

during production life Rates typically decre
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Ges Why has Horseshoe Canyon
Worked?

« Committed, experienced industry players
* Over 50 MM$ invested before significant production

* Recognition of “dry” coal characteristics
* Less gas in place and reservoir energy
* Low rates
» Reduced capital and operating costs

 |nnovation
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Mannville NGC Activity
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e Larger resource but reservoir less
nermeable than HSC

 |Industry turning to horizontal drilling

e First commercial development
announced in 2005
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e Canadian NGC Business has
Changed Over Last 5 Years

« NGC is now a serious play and a big part of
Canada’s energy future

« Competition increasing as more players are
Involved

= | eases more costly




Natural Gas from Coals is Growing

e Resourceis ~ 700 Tcf

e 1 billion+ $ invested in ~ 3,000+ wells in
Alberta in 2005

e Current production 350+ MMcf/D
 ~1.5% of Canadian gas production
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3= NGC in Canada - Issues

1. Water Production and Disposal

 When wells produce salt water, it Is re-
Injected deep underground, below fresh
water aquifers (this is a conventional Alberta
oll and gas technique, used for many
decades)

e |f fresh water was produced, Alberta
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Gas NGC in Canada - Issues, cont’d

2. Well Density and Surface
Disturbance

e Well sites similar to existing
conventional gas

e The norm In Alberta and BC is 2to 8
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Goe NGC in Canada - Issues,
cont'd

3. Air Quality
« NGC is the cleanest-burning form of
sweet, dry gas

« NGC is not sour, and contains no
liquids or foreign contaminants
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Low-Impact “Dry” NGC Well Site
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Why Should We Care?

« ENERGY and the ENVIRONMENT are intrinsically linked to
the ECONOMY and QUALITY OF LIFE in modern Canada

« Canadians are large consumers of energy, but also care about
the environment

« 42% of Canadians believe the oil and gas industry is damaging
the environment and is not committed to improving its
performance




g Key Stakeholder Issues in
Unconventional Gas

 Many new wells will be required, how will
we manage impacts on:
 Water
o Air
« Surface

e Actions currently underway




Summary

Differentiate Canadian NGC on its merits —
different from US experience

Unconventional gas is a vital part of Canada’s
energy future and it is being developed
responsibly
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unconventional gas and CSUG

 Visit the CSUG website at
www.csug.ca (contact information

for CSUG board and office)
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The U.S. Industry Today

o 727 Tcf resource, 82 Tcf recoverable* (11%
recovery factor)

» 20,000+ wells in over 13 basins

« 4.4 Bcf/D and growing, over 200 Mcf/D/well
= Still dominated by San Juan Basin (>50%)
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Key “Learnings” from U.S.

« Complex reservoirs
» Gas contents, desorption isotherms, cleats

* Each basin is unique
= Depth, permeability, number of seams, rank, water quality

« Different technologies were adapted to different areas




- seememwena Research and Fiscal Incentives
Catalyzed U.S. Growth in NGC

* Gas Research Institute (GRI) and DOE

= Billions in basic and applied research
 Massive hydraulic fracturing
« Reservoir characterization and modeling
* New tools and technologies




Unconven tiona

- Usle U.S. Experience to Succeed in Canada

 Build on existing technology base and adapt to
uniqgue Canadian coals

« Work with Canadian regulators and stakeholder
groups to develop and implement responsible
development strategies
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Exploration, Pilot and Development Wells
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Drumheller Coal
Paintearth Mine, Alberta
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2002 NGC production represents ~8% of U.S. natural gas production.
Through 2003 almost 20,000 producing NGC wells in 12 states.
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dncenversienal National Petroleum Council Study:
Unconventional Gas is Increasingly Important

« “Conventional gas production will inevitably decline, and
the overall level of indigenous production will be largely

dependent on industry’s ability to increase its production
of unconventional gas™

 80% of gas production in 10 years will be from wells yet
to be drilled

* By 2025, unconventional gas will account for about 80%
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