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Qil Sands
Resource, Production, Markets

e Significant energy demand
growth:

§ Population, standards of living
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§ Environmental performance
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Global Crude Oil Reserves by Country
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Two Methods of Oil Sands Recovery

ng: 80% of reserves Mining: 20% of reserve
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Canadian & U.S. Crude Oil Pipeline
Proposals

Canadian and U, Oil Pipelines
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Potential Tanker Markets for
Canadian Oil Sands Production

Far East <+— Target Markets —— U.S West Coast

Competitive travel distances for Canadian supply to both markets

Source: Enbridge Pipelines
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Global Energy Related Emissions

Global Emissions Canada’s 2%o
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GHG emissions from oil sands:
§ just over 1/1000th of global GHG emissions
§ 6.5% of Canada’s GHG emissions
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o Canadian oil sands

Canadian coal-fired power
O generating plants

U.S. Coal fired power

generating plants 15

Energy Efficiency

e Low energy extraction
§ 35°C instead of 80°C = 1/3 less energy
§ Working on lower temperatures

e Underground combustion rather than steam
§ Petrobank Whitesands — THAI process

e Additives to reduce the need for both water and
energy (steam)
§ LASER (Imperial), SAP (Cenovus), N-Solv
§ SC-SAGD (Laricina), SOLVE (Statoil/PTRC)

e Electricity instead of steam to warm the heavy oil
underground
§ ET-Energy, Shell

Carbon Capture and Storage
§ Most effective at upgraders/hydrogen plants
§ Shell Quest in development phase

Solvent/steam processes (Laricina diagram)




Responsible Environmental Development

Reducing GHG Emissions
§ Using less energy input
§ Use energy more efficiently
Capturing CO2
§ Governments investing over
$3 billion — partners with industry
Water
§ Increasing water recycle
§ Using saline water for steam
Land
§ New tailings technologies
accelerate reclamation

§ Smaller footprint and faster
reclamation

g co2 eq./mj
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Oil Sands Water Performance

§ Mining

§ 3.1 barrels of fresh water per
barrel of oil, with 80-90% recycled
(2010 data)

§ Currently use 0.5 per cent of the
annual flow of the Athabasca river

e In situ (drillable)

§ 0.4 barrels of fresh water per
barrel of oil, with 90-95% recycled
(2010 data)

§ No water from Athabasca River

§ Shift to using non-potable (saline)
sub-surface aquifers

C‘P RESPONSIBLE
CANADIAN ENERGY ™

“Current evidence on water quality impacts on the
Athabasca River system suggest that oil sands
development activities are not a current threat to
aquatic ecosystem viability.”

Source: The Royal Society of Canada




Technology Solutions — Greater Recovery

and Less Fresh Water

e Additives to reduce the need for both
water and energy (steam)
§ LASER (Imperial), SAP (Cenovus), N-Solv
§ SC-SAGD (Laricina), SOLVE (Statoil/PTRC)

* Non-aqueous extraction
§ ET-Energy, Shell, Petrobank

e Saline water instead of fresh water
§ Devon Energy Jackfish Project

e Collaboration on tailings research
§ Oil Sands Tailings Consortium (OSTC)
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Suncor TRO Tailings Management Process

C‘PP RESPONSIBLE
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Land Use and Reclamation

@ Land mined over the last 40 years (602 km?) " ]

11% of land mlnad  has been reclaimed

How big is 602 km?2?
g 1| 684 8418
Ontari 630 7125
llinois  [:D]3] 28,164
MW 454 8,900

0il Sands Mining Footprint and Reclamation Process
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Syncrude Reclamation
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* A mixture of water, clay,
sands and residual bitumen

§ Used to settle solids and recycle
water - 80%-+ recycle ratio

* Research to increase recycle,

reduce pond size

§ Consolidated tailings

CO2 treatment (CNRL)
Thickeners, Paste/Dry tailings
Tailings Reduction (Suncor)
Atmospheric Fines Drying (Shell)
Centrifuge (Syncrude)

Oil Sands Tailing Research Facility
— University of Alberta

Suncor Pond 1
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e First tailings pond (Suncor)
surface reclamation in 2010

Suncor Pond 1 Reclamation — Sept 2010




Dry tailings after centrifuge processing

ddlings #1 e g

Research on dry and consolidated tailings

Tailings Reduction Operations - Suncor CO2 injection into tailings — CNRL Horizon




Improving Environmental Performance

e Oil Sands Report

§ Principles & Performance ~— GUIDING PRINCIPLES FOR
. OlL SANDS DEVELOPMENT
§ Measurement & Reporting

Canada’s oil sands industry will provide a secure source of energy, reduce its impact on

the environment and provide economic benefits to society while developing this globally
§ Transparency it recu1e. W il e 1 g Coniu ITYcyemer, G/
new technology and by committing to these guiding principles:

 We will provide a safe environment for our employees, contractors,
and the communities where we operate.
 We wil provide employment and business opportunities for regional
communities, including Aboriginal peoples.
 We wil consut with directly-affected stakeholders through al stages
PEOPLE [t
 We will design and operate our facilies to ensure that regional air qualty
Gontinues to exceed provincial air qualty objectives,
« We will continue to reduce greenhouse gas emissions per barel of
prodution by improving our energy efficiency and by developing
PAARE  row technologies.
 We wil continue to reduce the amount of fresh water required per barrel
of production by improving water recyce rates, sing non-potable water
sources whero feasible, and by developing new technologes.
AUZAVN=2 R - o wi safoquard the qualty ofregional surface and groundwater resources:

& newi Syrerude @ cenovus
o @ oo

« We will mitigate our impact on the land while maintaining regional
ecosystems and blodiversiy.

 We wil progressively recleim alllands affected by oil sands operations,
returning them 0 self-sustaining landscapes.
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Creating

Jiobs

B

Economic impact generated (GDP)

§ $2.1 trillion across Canada

Jobs Created
§ 75,000 in 2010 growing to 905,000 in 2035
(direct, indirect and industry across Canada)
Government Revenues
§ Federal Tax = $311 billion

§ Provincial Tax = $ 122 hillion
§ Alberta portion $105 billion (86%)

§ Alberta Royalties = $350 billion

Source: CERI May 2011

The oil sands creates jobs,
businesses and government
revenues across Canada.

Government Revenues by Source
$783 billion over 25 year period

Provincial Federal Taxes

Royalties

Provincial
Taxes

32




Economic Benefits & Employment Generated

Oil Sands Outside Alberta
2010 - 2035
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2400 American companies provide goods and

services directly to the oil sands
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Description
Mc Master-Carr Supply Company Aurora Parts & Supplies
NovaVision Inc Bowling Green Materials
Worthington Products Inc Canton Parts & Supplies
Effox Inc. Cincinnati Parts & Supplies
Expo Experts, LLC. Cincinnati Training
Lambda Research Cincinnati Software
Sigmatek Systems International LLC Cincinnati Procurement/Construction
Thermo L Inc. Cincinnati Parts & Supplies
University Of Cincinnati Cincinnati Engineering Services
Awtron Industrial Automation Inc Cleveland Procurement/Construction
Clark Reliance Corp National Cleveland Parts & Supplies
Hays Cleveland Cleveland Equipment
Menarch Electric Service Co (Inc) Cleveland Parts & Supplies
Ametek Solidstate Controls Columbus Parts & Supplies
Chemineer, Inc. Columbus Equipment
Edison Welding Institute Columbus Training
National Board of Boiler Pressure Vessel Columbus Training
Ashland Inc Dublin Procurement/Construction
Euclid Euclid Equipment
ICI Networks, LLG Fairlawn Equipment
Avtron Industrial Au 1 Inc Ir ce Procurement/Construct
Modular Security Systems, Inc Ironton Software
Mader Dampers LaGrange Engineering Sel
Shafer Valve Company DB Mansfield Materials
Or-Tec Inc. Maple Heights Parts & Supplies
Kirk Key Interlock Company Massillon Egquipment
V.O. Baker Company Mentor Materials
The Mack Iron Works Co. Construction
Equity Engineering Group, Inc__ The. Shaker Heights | Engineering Services
Pressure Vessel Research Gouncil Inc Shaker Heights | Engineering Services
The Equity Engineering Group, Inc. Shaker Heights | Consuliing Services
Analytical Products Group Westlake Equipment
Struers, Inc. Westlake Egquipment
Snap-On Incorporated Wooster Parts & Supplies
Corrpro Companies Inc. Materials
Engineering Mechanics Corp. Consulting Services
Hallmark Parts & Supplies
Siemens Industrial Automation Materials
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Canada’s Oil Sands:

In the Global Spotlight

Energy Security
§ Currently the largest supplier of
crude oil to the U.S. and growing

§ The world sees Canada’s oil supply
as secure, stable and reliable

Environment

Environmental Responsibility
§ Transparency and global scrutiny Economy Energy
§ Improvements through technology

Jobs and Economic Growth
§ Creating jobs
§ Generating economic growth and
government revenues
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