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Canada has set targets for

reducing GHG emissions

A Committed to reduce GHG emissions 20% below
2006 levels by 2020; 60-70% by 2050
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Canadabdés GHG Goal s

Environment Canada, September 2009

Business as usual emissions
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Key challenge: GHG objectlves

& Importance of fossil fuels

Canadaédés Primary Canadads Primary Er

Consumption (2007) portion of Total Exports (2008)
Renewables -
Renewables - other
hydro 6%

11% Petroleum

36%

Nuclear
8%

Coal -~
11%

/

Canadads pri ma
exports (oil, gas and
electricity)

Fossil fuels: 75% of Canada Natural Gas
energy requirements 28%
A Including energy needed for

fossil fuel extraction and

processing
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CCS can reduce emissions In

key Iindustrial sectors

Canadads Business as Uswual (BA
GHG Emissions Forecast to 2030
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World class opportunities to .

advance CCS in Western Canada- -
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Many large point sources are located near potential storage sites
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Existing CO, injection and

storage expertise

Commercial Enhanced Oil
Recovery (EOR) i injecting CO,

Commercial acid gas injection

() | from natural gas processing i
® 50+ operations, 1 Mt/yr of CO,
k. total
@ @® Pilot EOR i injecting CO,
¢ " Deep Saline Formation
@ Storage projectsi early stages;
some initial test wells
@
® @ 5 Research underway to evaluate
' i CO, storage in Eastern Canada

site of IEA CO, Monitoring and

Weyburn-Midale i 2.8 Mt/yr; /. ® (Nova Scotia).
Verification project -
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Coal/Coke Gasifier
Coal Post Comb.

Coal - Oxyfired

H2 - Benfield
H2 - PSA (Process)
H2- PSA (Flue)

SAGD Boilers
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$/T CO2 Abated

Alberta Development Council, Summer 2008 Costs

250

Summer 2008 Costs - based on survey of companies involved in

Alberta $2B CCS Fund
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Busi ness Case

Needed to f 1|

Hypothetical Economic Profile (Alberta Development Council
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CCS COSTS

GAP COMPENSATION

Difficult to

Potential

predict, b/c
currently

ANo GHG regs
ALimited CO,

- :
- Enhanced QOil

/ Recovery
(EOR) market

Potential

/

Potential

o5

Pipeline
Op. Cost

Pipeline
Capital
Cost

From CCS
— lowering
profitability

Ressources naturelles

Canada

Canada




Bringing CCS down cost curve. 7.

with funding f ow d
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From Shell International presentation at Sept 2009 IEF-GCCSI CCS Symposium, Beijing
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Coal-fired electricity

Oil sands

Gas processing

@ O & @

Other industrial

IEA Weyburn-Midale CO,

% ’ " i\( Monitoring and Storage
b ‘

Project
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€ 1 ncluding 3

projects to go beyond FEED

@ Coal-fired electricity

® Oilsands

Mix of capital grants
and funding for 10
years of operation.

Shell Quest

.0

TransAlta
Pioneer

e and mor €
be announced

® SaskPoWer
Boundary Dam"
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Leadi ng with Sa s’k a

Boundary Dam Project

A Launched March 2008 by SaskPowe
and largest integrated CCS projects at a coal-fired power plant

115MW demonstration

Re-build of existing unit: boiler and turbine
upgrades, integration of FGD and CO, capture
Capture 1 Mt/yr CO,, by 2013

CO, for Enhanced Oil Recovery

$1.0 billion (USD) government-industry
partnership

3 CO, capture technologies shortlisted
(Cansolv, Fluor Canada, PowerSpan) i final
selection late 2009

A unique project that will demonstrate a cost-effective, environmentally
sustainable, long-term model for existing coal-fired electricity generation.
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Boundary Dam with EOR =
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Scotford
Fort Saskatchewan, Alberta

Shel
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Oil Sands Upgr a

Capture from steam methane units which
produce hydrogen for bitumen to synthetic
crude oil

1.2 million tonnes annually (40% of total),
starting in 2015

CO, storage in deep saline formation, and
available for EOR

Two injection wells in test phase until 2010

$1.26 billion (USD) in incremental CCS
costs

$808 million (USD) in government funding

Canada
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TransAl ta OPro J"-e

TransAltads Keephills 3 Supercri
Coal Fired Power Plant

>\

Base Plant: 450 MW:; on-line 2011

Retrofit Al stomos
post-combustion CO, capture
technology

A 1 million tonnes annually, starting
2015

A CO, injected 2,800 metres into a
deep saline formation and for EOR

A $1.3 billion (USD) incremental CCS
costs

A $728 million (USD) in government
funding
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