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Alberta’s Resources

� Oilsands development
� 186 billion bbls of proven oilsands 

� 1.7 trillion bbls of potential oilsands 

� 1 billion bbls of CO 2 EOR light oil recoverable in 
Southern Alberta 
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Southern Alberta 

� CO2 from oilsands enables EOR 



So What’s the Problem

� Lack of  pure CO 2

� No infrastructure 

� Troubled markets
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CO2 Sources

� Available Pure CO 2� Contaminated CO 2
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Alberta Industrial Heartland
� Planned upgraders: 

� Shell Scotford II

� Statoil

� Total

� North West Upgrading

� PetroCanada Fort Hills

� Suncor

Enhance CO 2 Pipeline
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> 500,000 bbl/d



Forward Thinking 
� Hydrogen is required to upgrade oilsands

Oilsands Fuels

CO2

H2
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� Steam Methane Reforming or Gasification for H 2 production? 

� SMR produces dilute stream of CO2
� 45% purity  

� Lower upfront capital

� Higher operating costs  and higher natural gas usage

� Gasification produces pure CO2
� Suitable for EOR, 95% or higher purity

� Higher upfront capital

� Lower operating costs  and lower natural gas usage

CO2



No Infrastructure 

� We need new pipelines from 
CO2 sources to fields where it 
can be used 

� All CO2 emitters and all EOR 
reservoirs require a CO2
distribution network
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distribution network

� Existing lines are full or too low 
pressure for dense phase

� Economic transportation means 
pure CO2

� It’s a long way to the best 
EOR fields



Capital Markets

� Big projects

� Enhance’s first phase is >$500 million

� Long life production but slow to come on stream

� Engineer, develop and time to reach production takes 7+ years for 
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� Engineer, develop and time to reach production takes 7+ years for 
first projects

� Lead times will shorten as infrastructure evolves

� Economics improve once infrastructure is in place

� Current capital markets are challenging but will ch ange



Enhance’s Vision  

� The World’s Largest Carbon 
Capture and Storage (CCS) 
and EOR project in Alberta

� The only project that has all 
the necessary ingredients

� CO supply
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� CO2 supply

� Transportation

� Storage reservoir



Enhance’s Current CO 2 Suppliers

� Agrium 
� The only EOR suitable 

CO2 source available 
today

� North West 
Upgrading’s gasifier
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Upgrading’s gasifier
� Next available

pure source

� Combined volume 
5000 T/d
� Sufficient to start 

construction  



Agrium CO 2 Capture
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CO2 Generation 
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NWU CO2 Capture

CO2
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Gasification 

www.enhanceenergy.com

14



Alberta Gas Trunk Line (“AGTL”)

� In 1954 Alberta Gas Trunk Line was 
established by the Government of 
Alberta 

� A province wide natural gas 
transportation system

� Impact :  
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� Impact :  

� An Alberta petrochemical industry

� Natural gas market and industry

� Royalties, taxes and jobs
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Enhance Alberta Carbon Trunk Line

� Able to capture all pure CO 2 in 
Heartland

� Trunkline  for CO 2

� 240 km 16” diameter (phase 1) 

� Capacity of 40,000 T/d or
14.6 million T/yr
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� Anchor EOR projects in Central Alberta

� Regulatory application in March 23 rd

2009

� Construction start 2010

� Operational mid 2012

� 2000 direct jobs at peak construction



Alberta Carbon Trunk Line 

� Laterals have been designed to 
allow for multiple entry points and 
multiple exits

� ACTL is able to gather CO 2 from 
entire Central Alberta catchment 
area
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� Potential emitters :
� ATCO

� EPCOR

� TransAlta

� Sherritt

� Shell

� Hydrogen Energy

� Enoch-Teedrum
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Enhance: CO 2 Solution for Emitters 
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Pipeline Capacity with pumping 40,000 T/d
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Pipeline Capacity with pumping 40,000 T/d



Weyburn: a Template for Alberta

40,000

50,000

Weyburn Production
bbl/d

Incremental recovery 155 MMbbls
Sequestration 45 million tonnes CO2
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1955 1965 1975 1985 1995 2005 2015 2025 2035 2045

0

10,000

20,000

30,000

CO2 comes from coal gasification in North Dakota – currently the largest CCS 
project in the world



EOR Projects 
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Economic Continuum

First
EOR

� Pays for cost of infrastructure and return
� Identified >300 reservoirs in Southern Alberta

Second � CO storage in depleted natural gas reservoirs
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� Aquifer CCS once lower cost hydrocarbon          
reservoirs are full

Sequence makes costs manageable

Second
Depleted Gas 

Reservoirs

Third
Aquifer CCS

� CO2 storage in depleted natural gas reservoirs
using depreciated infrastructure



Storage Integrity

Hydrocarbon
Reservoirs

Data Availability High

Economics Good

Risk of Leakage Low

Ownership and Access Understood
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Ownership and Access 
Issues

Understood

Regulatory Process Established
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CO2 is a valuable resource – let’s use it not dispose of it 



ACTL Catchment Area

� Incremental oil production  
� ACTL enables EOR in 

Southern Alberta

� Incremental 1.1 billion 
barrels oil

� CO2 storage in depleted 
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� CO2 storage in depleted 
hydrocarbon reservoirs 

� 2 billion tonnes*  - likely 
higher

� Safe, secure storage that is 
scientifically proven 

*Bachu 2004, US DOE <TWP57



Scale of Enhance’s project
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Enhance’s CCS project is larger than any worldwide  
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The Alberta Situation

� Alberta’s government policies lead the way 
� Regulations to encourage reductions

� $2 billion CCS fund to jump start development

� The Government has the right approach
� EOR royalties will return more than 10X the

fund investment
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fund investment

� Maintain Alberta’s proprietary advantage
� Convert low value bottoms into hydrogen

� Use pure CO2 as a feedstock for EOR

� Mitigate CO2 taxes by other jurisdictions
� Keep revenue in Alberta



The Benefits

The End Result

� Significant economic benefits :
� Recovery of 1.1 billion barrels of light oil 

reserves in southern Alberta 

� Significant environmental benefits :
� >2 BT of CO CCS in depleted hydrocarbon 
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� >2 BT of CO2 CCS in depleted hydrocarbon 
reservoirs

� Sustainable development of Alberta’s 
resources

26



www.enhanceenergy.com


