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Compansen Beiween Driferent CouRties: Proven
Conventienall O RESERVES

In January 2003, Canada’s proven oil reserves increased from 5 to
180 billion barrels.

Why? Canada’s reserves of non-conventional oil became included.
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Comparsen Beween DifferenizReqgiens: OlfProduchion
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Unconvenuenal Ol Produchion s SUppoeseaiio

BlIdge e ComingiGanp!

Low Resource Case

Remaining ultimately recoverable
resources base for conventional oil, 1700
as of 1/1/1996 (billion barrels)

Peak period of conventional 2013-2017

oil production

Global demand at peak of
conventional oil (mb/d)

Non-conventional oil production
in 2030 (mb/d)

Source: World Energy Outlook 2004
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Pelinitions o Ol Sar

75 - 80%
inorganic material
(90% quartz sand)
3 — 5% water

10 — 12% bitumen




e Canadian O Sanes [DEPESIIS

Production Technologies

Mining and In situ
thermal recovery

In situ, extraction
accomplished by drilling
wells and thereafter
Injecting hot steam.

Mining production 2004, about 600.000 bbls/d

In situ production 2004, about 400.000 bbls/d




Mining EXtiaciion

About 20 % of established reserves

Mining, huge open-pit mines combined with large
extraction facilities to separate the bitumen from
the sand.

Less than 75 meters overburden.

or  Slunry Plant il Sands Slurry




NESIUPRRECOVER

Cyclic Steam Stimulation (CSS) Steam Assisted
Gravity Drainage (SAGD)

Emerging technologies, VAPEX & THAI




Cyclic Steam Simulatien (€SS)

(20 — 25% recovery rate)
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(40 — 70% recovery rate)

Dynamics of the
SAGD steam chamber

Steam Rises‘and

Heats Bitumen

eated Bitumen
Flows to Well

Source: Husky Energy



Jparecing

Upgrading uses natural gas as a source of heat and steam
for processing and also as a source of hydrogen.




Canadian' Reserves ol Crude Britmen

Ultimate Initial Initial Remaining
(Billion barrels) Volume In| Volume In | Established | Established

Place Place Reserves Reserves
Mineable

Athabasca
In Situ
Athabasca
Cold Lake
Peace river
Total In Situ
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ERVIrenmEeERtalt mipact

PAH etc

Greenhouse gas emissions from the oil sands
Industry may exceed 130 mega-tonnes per year by

2020.
Canada has signed the Kyoto treaty!




OIifPredlchon lnVestmeni/ASPECIS

Oil sands mining projects demand enormous
capital investments.

Shell has invested more than C$6 billion in the
AOSP project.

Production costs between $15 — 24!

Oil Sands production - A
Profitable Business Area !

Suncor Energy Inc TSX: (3/20/2005)

Already Made And Planned Investments ||}
In Oil Sands Production

1996 — 2002 $24 billion (Can.) investment in oil
sands

2002 — 2006 $7 billion (Can) under construction.
2007 - $25 (Can) billion, new oil sands projects
announced and under evaluation.




Difierent Public Ol Sands [Eorecasts

— Total Oil Sands
Production, NEB

Total Oil Sands
Production,
CAPP

Total Oil Sands
Production,
AEUB

— Total Oil Sands
Production,
OSTRM
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Need off Natural Gas

Recovery and upgrading of bitumen from the oil sands consume
large amounts of natural gas, electricity and hydrogen. Natural
gas iIs the main source of energy and hydrogen. (historical origin)

standard cubic feet / barrel

(all figures are estimates and will vary) @ In situ

250 80

m Mining

0O Upgrader hydrogen
today

O Added future
upgrader hydrogen

m Upgrader fuel
(assumes no coke
burner)




lncreasing aemand ieiNaitalGas

In 2003, natural gas supplied about 30% of the total energy consumption
In Canada.

About 50 % of Canadian natural gas production is exported to the U.S..

U.S. gas demand will grow from today’s 60 Bcf/day to more than 90 Bcf
per day by 2010.
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Unstistainabler Reliance on Naturali Gas

O Total Canadian Natural Gas
Production

B Canadian Natural Gas
Production-U.S. Export

Canadian Natural Gas
Production-U.S. Export-
Electric Power Demand

O QOil Sands Production Natural
Gas Demand
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AllTProejects @il Sands Prealciien Eerecast

Assumes all currently planned and postponed projects completed.
— Not realistic! Assumes immediate action to increase production.
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AllTMInIneLPrejects Eorecast

All currently planned and postponed mining projects completed.

The established mineable reserves of 32 Gb will have been produced!
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|RLSIu Produchien = the lCeng e Euiie

OSTRM

Thousand Bbls Per Day
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(Cananasieil i Sands Preduchen Viay Peak

A
o
o
o

g
(@]
o
s
0
o)
m
©
C
@
n
>
o
<
|_

0
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Year

W Total Mining @ Total in Situ




JhE Declining Conveniienali Ol Predlcien iiem
e NeriniSeaanc Canada

The North Sea Canada
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RESUIRGI O PredUctieniiremiCanana:s ONiSanas,
Canada’s Convenuenal ol anadtne Norn Sea

@ Conventional Oil Production, Canada + The North Sea B OSTRM Oil Sands Production Forecast
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ONCIUSIONS

(oL

the North sea by 2030.

The Canadian oil sands will not prevent global peak oil!

Question to the IEA: Assuming Venezuela achieves a
production of 6 million b/d of heavy oil by 2030, Canada 5
million barrels. Who will produce the remaining 26 million
barrels per day of unconventional oil?
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E ASPO All Liquids except
100000 Canadian Bitumen

Unknown Oil
Demand
Development
after 2030
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