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Alberta Investment in CCS

Alberia News release

Building Tomorrow

July 8, 2008
Alberta surges ahead with climate change action plan

$2 billion invested in carbon capture and storage; S2 Dillion in public fransit
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Source: U.S. Geological Survey

The oil in Canada’s bitumen deposits is more than double the world’s remaining reserves of
conventional crude oil, which should soon make Canada the world’s marginal supplier of oil.
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+ Canada’s GHG Regulatory Framework

» “all coal-fired electricity plants and ol
sands upgraders and in-situ plants
that come into operation in 2012 or
after will be required to meet a
stringent target based on the use of
carbon capture and storage by 2018”

Source: Gov't of Canada



Alberta’s Climate Change Plan

ALBERTA’S REDUCTION COMMITMENTS
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'_ CONSERVATION & ENERGY EFFICIENCY 24Mt

D CARBON CAPTURE & STORAGE 139Mt
GREENING ENERGY PRODUCTION 37Mt
TOTAL = 200Mt

Source: Alberta Environment



One of Many Strategies
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Alberta’s Industrial Emissions

2006 Total Reported AB GHG Emissions by

Chemical Facility Type
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» 216,000 cars driven for one year
» 114 million US gallons
» 2.3 million barrels of oll

» One year of electricity for 128,000
average US homes

» 556,000 tonnes of waste going to
landfill

» 483 Empire State buildings in volume

» ~100 days production from one
typical Oil Sands upgrader!




Capture Technologies
Industrial Processes R%ﬁ%ﬁ %

Raw Process Stream wEl
) Pmc;slset:arbon » Cacpﬁlzre Products (Ammonia,
Materials elease 20-95% CO, NG, Transport Fuels,

Cement, Steel, etc.)

Post-combustion capture

Air Energy/ Flue Gas; co
Combustion Power 10-14% CO, c aptljr o

Oxy-fuel combustion

Flue Gas;
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Energy/Power
/Chemicals/
Fuels

Gasification - 4n|" 3 | Capture

SMART THINKING. )
POWERFUL SOLUTIONS. Modified from CETC, NRCan, 2005




\ | © CO2 producing fields
O Industrial CO2 sources
— CO2 pipeline

Annual CQO, transport: ~30 Mt/year on =3000 km pipeline




_Alberta Opportunity

> Sources:

» OIl Sands: Fort
MacMurray

S > Petrochem : Fort
el Saskatchewan,
Joffre

» Coal Power:
Wabamun Lake

» Pipelines

» point & shoot vs
backbone

» Storage
» Capacity
» Containment
> Injectivity
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Acid-Gas Injection Sites in Western Canada

Oil reservoirs
Gas reservoirs
® Oil and gas reservoirs

Deep saline formations




Carbon Capture Economics

CO, Supply Potential 2012 to 2015
cost includes capture and transport
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Final Comments

» Clean Coal energy penalty ~ 30%

» Technology and experience will
Improve costs

> Alberta’s $15/tonne carbon tax is a
starting point but will not spur CCS

> $2 billion subsidy will result in initial
projects but will not spur widespread
deployment
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