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• Techno-Economic Resource-Reserve 
Pyramid 

– CSLF 

– CCOP 

– NPD 
 

• The CO2CRC classification 
 

• Classification proposed by Gorecki et al 
(2009) 

• The Geologic Storage Framework (US 
DOE/NETL) 
 

• CSRCC (Frailey & Finley, ISGS) 
 

• The Global CCS Institute’s project 
overview 
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High-level mapping 
Comparing UNFC-2009 with other proposed classifications 

CO2CRC Classification 

(2008)

Project Status Project Stage

E F G

On Production 1 1.1 1,2,3 On Production Current Injection Active Injector Operate

Approved for Development 1 1.2 1,2,3 Approved for Development Approved Injection Project Under Development
Justified for Development 1 1.3 1,2,3 Justified for Development Planned Injection Project Planned for Development

Development on Hold 2 2.2 1,2,3

Development Unclarified 3.2 2.2 1,2,3

3.3 4 1,2,3 Un-Injectable CO2 Unattainable

Prospect Site Characterization (Initial) Propsect

Lead Site Selection Lead

Play Site Screening (Sub-Regional) Play

3.3 4 4 Un-Injectable CO2 Unattainable

CSRCC

Frailey & Finley (2009)
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Draft document for discussion 

• Draft for discussion prepared by the 

Task Force on UNFC-2009 and 

Recipient Reservoirs is available as 

a room document for this meting. 
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Comparing UNFC-2009 with proposed classifications for injection 

projects 

- Global CCS Institute 

2014-02-17 Classification: Internal 5 

Name Region Stage Status Capture type

Transport 

type Transport details Storage type Storage details Industry View
G

Category Sub-Cat Category Sub-cat

Air Products Steam Methane Reformer 

EOR Project
United States Operate Active

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 101-150km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Hydrogen Production view… 1 1.2 1 1.1

Alberta Carbon Trunk Line ("ACTL") with 

Agrium CO2 Stream
Canada Execute Active

Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline 201-250km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Fertiliser Production view... 1 1 1.2 or 1.3

Alberta Carbon Trunk Line ("ACTL") with 

North West Sturgeon Refinery CO2 Stream
Canada Execute Active

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 201 - 250km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Oil Refining view... 1 1 1.2 or 1.3

Boundary Dam Integrated Carbon Capture 

and Sequestration Demonstration Project
Canada Execute Active

Post-combustion 

capture
Pipeline

Onshore to onshore 

pipeline 51 - 100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 1 1.2 1 1.2 or 1.3

Bow City Power Project Canada Evaluate Planned
Post-combustion 

capture
Pipeline

Onshore to onshore 

pipeline 51-100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 or 3 2 2.2 or 2.3

C.GEN North Killingholme Power Project Europe Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to offshore 

pipeline 151-200km

Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 2 or 3 2 2.2 or 2.3

Captain Clean Energy Project (formerly 

Caledonia Clean Energy Project)
Europe Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to offshore 

pipeline 351-400km

Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 2 or 3 2 2.2 or 2.3

CarbonNet Project
Australia and 

New Zealand
Evaluate Planned Yet to be decided Pipeline

Onshore to offshore 

pipeline 51-100km

Dedicated Geological 

Storage

Offshore deep saline 

formations
Not Specified view... 2 or 3 2 2.2 or 2.3

Century Plant United States Operate Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline 251 - 300km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 1 1.1* 1 1.1

Coffeyville Gasification Plant United States Operate Active
Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline 101-150km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Fertiliser Production view... 1 1.1* 1 1.1

Datang Daqing CCS Project China Identify Planned

Oxy-fuel 

combustion 

capture

Pipeline
Onshore to onshore 

pipeline

Dedicated Geological 

Storage

Onshore deep saline 

formations
Power Generation view... 3 3.2 3 4

Don Valley Power Project Europe Define Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to offshore 

pipeline 151-200km

Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 2 2 2.1

Dongguan Taiyangzhou IGCC with CCS 

Project
China Identify Planned

Pre-combustion 

capture 

(gasification)

Shipping 

(e.g. 

tanker/barge/

shuttle)

Ship/Tanker 201-

250km

Dedicated Geological 

Storage

Offshore depleted oil 

and/or gas reservoir
Power Generation view... 3 3.2 3 4

Emirates Aluminium CCS Project Middle East Evaluate Planned
Post-combustion 

capture
Pipeline

Onshore to onshore 

pipeline 351-400km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 or 3 2 2.2 or 2.3

Enid Fertilizer CO2-EOR Project United States Operate Active
Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline 201-250km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Fertiliser Production view... 1 1.1* 1 1.1

ESI CCS Project Middle East Execute Active
Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline <50 km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery

Iron and Steel 

Production
view... 1 1.1* 1 1.2 or 1.3

FutureGen 2.0 Project United States Define Planned

Oxy-fuel 

combustion 

capture

Pipeline
Onshore to onshore 

pipeline <50 km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Power Generation view... 2 2 2.1

Gorgon Carbon Dioxide Injection Project
Australia and 

New Zealand
Execute Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline <50 km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Natural Gas Processing view... 1 1.2** 1 1.2 or 1.3

Great Plains Synfuel Plant and Weyburn-

Midale Project
Canada Operate Active

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 301 - 350km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Synthetic Natural Gas view... 1 1 1.1

Huaneng GreenGen IGCC Project (Phase 

2)
China Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 51-100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 or 3 2 2.2 or 2.3

Hydrogen Energy California Project (HECA) United States Define Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline <50km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 2 2.1

Illinois Industrial Carbon Capture and 

Storage Project
United States Execute Active

Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline <50km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Chemical Production view... 1 1.2? 1 1.2 or 1.3

In Salah CO2 Storage Africa Operate Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline <50 km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Natural Gas Processing view... 1 1.1? 1 1.1

Indiana Gasification United States Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline >400 km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Synthetic Natural Gas view... 2 or 3 2 2.2 or 2.3

Industrikraft Möre AS Norway Europe Identify Planned
Post-combustion 

capture
Pipeline

Onshore to offshore 

pipeline
Not Specified Not Specified Power Generation view... 3 3.2 3 4

Kemper County IGCC Project United States Execute Active

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 51 - 100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 1 1 1.2 or 1.3

Korea-CCS 1 Other Asia Evaluate Planned
Post-combustion 

capture

Shipping 

(e.g. 

tanker/barge/

shuttle)

Ship/Tanker
Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 2 or 3 2 2.2 or 2.3

Korea-CCS 2 Other Asia Identify Planned Yet to be decided

Shipping 

(e.g. 

tanker/barge/

shuttle)

Ship/Tanker
Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 3 3.2 3 4

Lake Charles CCS Project United States Define Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Synthetic Natural Gas view... 2 2 2.1

Lianyungang IGCC with CCS Project China Identify Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 201-250km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 3 3.2 3 4

Lost Cabin Gas Plant United States Operate Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 1 1 1.1

Low Impact Steel Project (Formerly ULCOS 

- Blast Furnace)
Europe Define Planned

Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline 51-100km

Dedicated Geological 

Storage

Onshore deep saline 

formations

Iron and Steel 

Production
view... 2 2 2.1

Medicine Bow Coal-to-Liquids Facility United States Define Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Coal-to-liquids (CTL) view... 2 2 2.1

Mississippi Gasification (Leucadia) United States Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 151 - 200km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Synthetic Natural Gas view... 2 or 3 2 2.2 or 2.3

NRG Energy Parish CCS Project United States Define Planned
Post-combustion 

capture
Pipeline

Onshore to onshore 

pipeline 101 - 150km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 2 2.1

Peterhead Gas CCS Project Europe Define Planned
Post-combustion 

capture
Pipeline

Onshore to offshore 

pipeline 101-150km

Dedicated Geological 

Storage

Offshore depleted oil 

and/or gas reservoir
Power Generation view... 2 2 2.1

Petrobras Lula Oil Field CCS Project
South 

America
Operate Active

Pre-combustion 

capture (natural 

gas processing)

No transport 

required (i.e. 

direct 

injection)

Direct injection
Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 1 1 1.1

PetroChina Jilin Oil Field EOR Project 

(Phase 2)
China Define Planned

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline <50 km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 2 2 2.1

Quest Canada Execute Active

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 51 - 100km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Hydrogen Production view... 1 1 1.2 or 1.3

Quintana South Heart Project United States Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 or 3 2 2.2 or 2.3

Riley Ridge Gas Plant United States Evaluate Planned

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 2 or 3 2 2.2 or 2.3

Rotterdam Opslag en Afvang 

Demonstratieproject (ROAD)
Europe Define Planned

Post-combustion 

capture
Pipeline

Onshore to offshore 

pipeline <50 km

Dedicated Geological 

Storage

Offshore depleted oil 

and/or gas reservoir
Power Generation view... 2 2 2.1

Shanxi International Energy Group CCUS 

project
China Identify Planned

Oxy-fuel 

combustion 

capture

Pipeline
Onshore to onshore 

pipeline
Not Specified Not Specified Power Generation view... 3 3.2 3 4

Shenhua / Dow Chemicals Yulin Coal to 

Chemicals Project
China Identify Planned

Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline <50 km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Chemical Production view... 3 3.2 3 4

Shenhua Ningxia CTL Project China Identify Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 201-250km
Not Specified Not Specified Coal-to-liquids (CTL) view... 3 3.2 3 4

Shenhua Ordos CTL Project (Phase 2) China Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 201-250km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Coal-to-liquids (CTL) view... 2 or 3 2 2.2 or 2.3

Shute Creek Gas Processing Facility United States Operate Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline >400 km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 1 1 1.1

Sinopec Qilu Petrochemical CCS Project China Define Planned
Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline 51-100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Chemical Production view... 2 2 2.1

Sinopec Shengli Oil Field EOR Project 

(Phase 2)
China Define Planned

Post-combustion 

capture
Pipeline

Onshore to onshore 

pipeline 51-100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 2 2.1

Sleipner CO2 Injection Europe Operate Active

Pre-combustion 

capture (natural 

gas processing)

No transport 

required (i.e. 

direct 

injection)

Direct injection <50 km
Dedicated Geological 

Storage

Offshore deep saline 

formations
Natural Gas Processing view... 1 1.1 1 1.1

Snøhvit CO2 Injection Europe Operate Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to offshore 

pipeline 151-200km

Dedicated Geological 

Storage

Offshore deep saline 

formations
Natural Gas Processing view... 1 1.1 1 1.1

South West CO2 Geosequestration Hub 

(formerly Collie-South West Hub)

Australia and 

New Zealand
Evaluate Planned

Industrial 

Separation
Pipeline

Onshore to onshore 

pipeline 51-100km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Fertiliser Production view... 2 or 3 2 2.2 or 2.3

Spectra Fort Nelson CCS Project Canada Define Planned

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline <50km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Natural Gas Processing view... 2 2 2.1

Surat Basin CCS Project (formerly 

Wandoan)

Australia and 

New Zealand
Evaluate Planned

Post-combustion 

capture
Pipeline

Onshore to onshore 

pipeline 151-200km

Dedicated Geological 

Storage

Onshore deep saline 

formations
Power Generation view... 2 or 3 2 2.2 or 2.3

Teesside Low Carbon (formerly Eston 

Grange CCS Plant)
Europe Evaluate Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to offshore 

pipeline 201-250km

Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 2 or 3 2 2.2 or 2.3

Texas Clean Energy Project United States Define Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline <50 km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Power Generation view... 2 2 2.1

Uthmaniyah CO2 EOR Demonstration 

Project
Middle East Execute Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline 51-100km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 1 1 1.2 or 1.3

Val Verde Natural Gas Plants United States Operate Active

Pre-combustion 

capture (natural 

gas processing)

Pipeline
Onshore to onshore 

pipeline 101 - 150km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Natural Gas Processing view... 1 1 1.1

White Rose CCS Project (formerly UK Oxy 

CCS Demonstration)
Europe Define Planned

Oxy-fuel 

combustion 

capture

Pipeline
Onshore to offshore 

pipeline

Dedicated Geological 

Storage

Offshore deep saline 

formations
Power Generation view... 2 2 2.1

Yanchang Integrated Carbon Capture and 

Storage Demonstration Project
China Define Planned

Pre-combustion 

capture 

(gasification)

Pipeline
Onshore to onshore 

pipeline 101-150km

Enhanced hydrocarbon 

recovery

Use of CO2 in 

enhanced oil recovery
Chemical Production 2 2 2.1

E F

UNFC-2009 Numerical CodeGlobal CCS Institue project overview as of March 2014



Terminology… 
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Injection 
Storage 

Geologic storage 

Recipient reservoir 

Underground gas storage 

Injection site 
Storage site 

Pore space 

Pore volume 

Quantity 

Capacity 

Storage capacity 

Sub-surface Storage Projects  

Injection project 

….. 



UNFC-2009 Application to Injection Projects 
Sub-classes Defined by Categories 

Sub-classes and 

Categories shown here 

are the same as those 

used for Extraction 

Projects. 
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E F G

Active Injection 1 1.1 1, 2, 3

Approved for Development 1 1.2 1, 2, 3

Justified for Development 1 1.3 1, 2, 3

Development on Hold 2 2.2 1, 2, 3

3.3 4 1, 2, 3

Storage Potential Identified 3.2 3.1 4

Storage Potential Indicated 3.2 3.2 4

Storage Potential Inferred 3.2 3.3 4

3.3 4 4

Storage Unattainable

1, 2, 3

Non-Commercial 

Storage Projects

Development Unclarified 3.2

Screening Projects

Development not Viable 3.3 2.3 1, 2, 3

UNFC-2009 for Injection Projects

UNFC2009 - Prposed Application to  Injection Projects such as CO2 Storage Projects

Class Sub-class
Categories

2.2 1, 2, 3

Development Pending 2 2.1

Commercial Storage 

Projects

Potentially 

Commercial Storage 

Projects

Storage Unattainable
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Thank you for your attention 


