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▪ Introduction

▪ Working Group membership

▪ Previously presented examples and case studies

▪ Current status of application

▪ What will it take to move us forward?

▪ Mapping UNFC for Injection Projects to the SPE-SRMS
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▪ Injection projects related to geological storage of carbon dioxide (CO2). 

▪ Other injection projects where a fluid is injected into a subsurface 
geological formation for storage, for example natural gas.
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▪ The Specifications for the application of the 

United Nations Framework Classification 

for Fossil Energy and Mineral Reserves 

and Resources 2009 (UNFC-2009) to 

Injection Projects for the Purpose of 

Geological Storage has been available on 

the UNECE web site since 2016
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Specifications document
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LINK to document on UNFC web site 

▪ No new activity in the working group since 

last year

http://www.unece.org/fileadmin/DAM/energy/se/pdfs/UNFC/UNFC_specs/UNFC.IP_e.pdf
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▪ The Specifications have been available for some time

▪ Case studies are so far limited to what has been presented in this forum

▪ To our knowledge there are no other examples of actual application to 
injection projects

▪ Is UNFC sufficiently known to stakeholders?

▪ Limited number of applications also for other commodities

▪ If an entity or state is not using UNFC for other commodities, why use it for CCS or 

Natural Gas Storage?

▪ Or is it simply too early?

▪ Few examples of portfolios with several storage projects – with one or just a few 

projects the need for any classification may be limited (at least for CCS)

▪ Few or no regulators or regulatory requirements for reporting
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▪ Ongoing and future development and promotion of the UNFC and 

development of a UNRMS is a step in the right direction



▪ Ongoing and future development and promotion of the UNFC and 

development of a UNRMS is a step in the right direction

▪ Consolidate current developments, making UNFC more suitable for all 

resources to which it applies

▪ Continue to develop and publish case studies including studies across 

commodities to show the advantage of one integrated system

▪ Ensure alignment with other systems. For Injection Projects, possible 

alignment with the SPE Storage Resource Management System 

(SPE-SRMS) is an important next step

Application of the UNFC to Injection Projects
So what will it take?
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Application of the UNFC to Injection Projects
Mapping the UNFC to the SPE-SRMS

▪ SPE-SRMS: Storage Resource Management System

▪ Published in 2017, work on guidelines for its application is ongoing

▪ Only applicable to CO2 storage in saline aquifers and abandoned oil and gas reservoirs

▪ Both working groups are interested in mapping the two systems

▪ Illustration below is from an ongoing attempt by the presenter to evaluate similarities 

and differences

Lost quantities

Sub-Categoriees Sub-categories

E F G Definition Supporting Explanation Definition Definition Supporting Explanation Definition Definition Supporting explanation Definition Guidelines Definition Guidelines

Active Injection 1 1.1 1, 2, 3

F1.1 - Injection for the purpose of geological storage is currently taking place.

On Injection

The development project is currently injecting and 

storing CO2. 
The key criterion is that the project is actively injecting CO2, rather than the approved development project necessarily being

complete. This is the point at which the project “chance of commerciality” can be said to be 100%. The project “decision

gate” is the decision to initiate commercial injection from the project.

Approved for Development 1 1.2 1, 2, 3

F1.2 - Capital funds have been committed and implementation of the injection project is 

underway.
Approved for Development

All necessary approvals have been obtained, 

capital funds have been committed, and 

implementation of the development project is 

under way.

At this point, it must be certain that the development project is going ahead. The project must not be subject to any

contingencies such as outstanding regulatory approvals or contracts. Forecast capital expenditures should be included in the

reporting entity’s current or following year’s approved budget. The project “decision gate” is the decision to start investing

capital in the construction of storage (injection) facilities and/or drilling development wells.

Justified for Development 1 1.3 1, 2, 3

F 1.3 - Sufficiently detailed studies have been completed to demonstrate the feasibility of 

storage by implementing a defined injection project.

Justified for Development

Implementation of the development project is 

justified on the basis of reasonable forecast 

commercial conditions at the time of reporting, 

and there are reasonable expectations that all 

necessary approvals/contracts will be obtained.

In order to move to this level of project maturity, and hence have Capacity associated with it, the development project must be 

commercially viable at the time of reporting, based on the reporting entity’s assumptions of future prices, costs, etc. (“forecast 

case”) and the specific circumstances of the project. Evidence of a firm intention to proceed with development within a 

reasonable timeframe will be sufficient to demonstrate commerciality. There should be a development plan in sufficient detail 

to support the assessment of commerciality and a reasonable expectation that any regulatory approvals or contracts required 

prior to project implementation will be forthcoming. Other than such approvals/contracts, there should be no known 

contingencies that could preclude the development from proceeding within a reasonable timeframe (see Capacity class).

The project “decision gate” is the decision by the reporting entity and its partners, if any, that the project has reached a level of 

technical and commercial maturity sufficient to justify proceeding with development at that point in time.

Development on Hold 2 2.2 1, 2, 3 Development on Hold

3.3 4 1, 2, 3

No injection project has 

been identified.

Pore volume that will not be utilised for injection 

by any currently defined project activity.

INACCESSIBLE

Geological Storage  Identified 3.2 3.1 4

F3.1 -  Site-specific geological studies and screening activities have identified the potential 

for an individual reservoir with sufficient confidence to warrant drilling or testing that is 

designed to confirm the existence of that reservoir in such form, quality and quantity that 

the feasibility of injection and geological storage can be evaluated

Prospect

A project associated with undiscovered storable 

quantities that is sufficiently well defined to 

represent a viable drilling target.

Project activities are focused on assessing the chance of discovery and, assuming discovery, the range of storable quantities 

under a commercial development program.

Geological Storage Indicated 3.2 3.2 4

F3.2 - Local geological studies and screening activities indicate the potential for one or 

more reservoirs in a specific part of a geological province, but requires more data 

acquisition and/or evaluation in order to have sufficient confidence to warrant drilling or 

testing that is designed to confirm the existence of a reservoir in such form, quality and 

quantity that the feasibility of injection and geological storage can be evaluated Lead

A project associated with undiscovered storable 

quantities that is currently poorly defined and 

requires more data acquisition and/or evaluation 

in order to be classified as a prospect.

Project activities are focused on acquiring additional data and/or undertaking further evaluation designed to confirm whether 

or not the lead can be matured into a prospect.  Such evaluation includes the assessment of the chance of discovery and, 

assuming discovery, the range of potential storable quantities under feasible development scenarios.

Geological Storage Inferred 3.2 3.3 4

F3. - The earliest stage of exploration activities, where favourable conditions for the 

potential discovery of storage reservoirs in a geological province may be inferred from 

regional geological studies Play

A project associated with a prospective trend of 

potential prospects, but which requires more 

data acquisition and/or evaluation in order to 

define specific leads or prospects. 

Project activities are focused on acquiring additional data and/or undertaking further evaluation designed to define specific 

leads or prospects for more detailed analysis of their chance of discovery and, assuming discovery, the range of potential 

storable quantities under hypothetical development scenarios.

3.3 4 4

E3.3 - On the basis of realistic assumptions of future market 

conditions, it is currently considered that there are not 

reasonable prospects for economic injection and storage in the 

foreseeable future.

No injection project has 

been identified.

Pore volume that will not be utilised for injection 

by any currently defined project activity.
INACCESSIBLE

Resource Classes Project Maturity Sub -classes

Capacity is the storable quantities 

anticipated to be commercially accessible by 

application of development projects to known 

geologic formations from a given date 

forward under defined conditions.

Capacity must satisfy four criteria: it must be discovered 

and characterized (including containment), injectable, 

commercial, and not include CO2 previously stored based 

on the development project(s) applied. Capacity is further 

subdivided in accordance with the level of certainty 

associated with the estimates and may be sub-classified 

based on project maturity and/or characterized by their 

development and injection status.To be included in the 

Capacity class, there must be a high confidence in the 

commercial storage of the geologic formation as 

supported by actual injection or formation tests and 

containment. In certain cases, Capacity may be assigned 

on the basis of well logs and/or core analysis that 

indicate that the subject geologic formation has 

accessible pore volume and is analogous to reservoirs in 

the same area that are injecting or have demonstrated 

the ability to inject on formation tests.

Those discovered storable quantities 

estimated, as of a given date, to be 

potentially accessible in known geologic 

formations by application of development 

projects, but which are not currently 

considered to be commercially accessible 

due to one or more contingencies.

Contingent Storage Resources may include, for example, 

projects for which there are currently no viable markets, or 

where commercial storage is dependent on technology 

under development, or where evaluation of the geologic 

formation is insufficient to clearly assess commerciality, 

or where there is negative stakeholder or public 

acceptance. Contingent Storage Resources are further 

categorized in accordance with the level of certainty 

associated with the estimates and may be sub-classified 

based on project maturity and/or characterized by their 

economic status.

Discovered storable quantities where project 

activities are ongoing to justify commercial 

development in the foreseeable future.

The project is seen to have reasonable potential for eventual commercial development, to the extent that further data 

acquisition (e.g. drilling, seismic data) and/or evaluations are currently ongoing with a view to confirming that the project is 

commercially viable and providing the basis for selection of an appropriate development plan. The critical contingencies have 

been identified and are reasonably expected to be resolved within a reasonable timeframe.   Note that disappointing 

appraisal/evaluation results could lead to a re-classification of the project to “On Hold” or “Not Viable” status.

The project “decision gate” is the decision to undertake further data acquisition and/or studies designed to move the project to 

Discovered storable quantities where project 

activities are on hold and/or where justification as 

a commercial development may be subject to 

significant delay. 

The project is seen to have potential for eventual commercial development, but further appraisal/evaluation activities are on 

hold pending the removal of significant contingencies external to the project, or substantial further appraisal/evaluation 

activities are required to clarify the potential for eventual commercial development. Development may be subject to a 

significant time delay.   Note that a change in circumstances, such that there is no longer a reasonable expectation that a 

critical contingency can be removed in the foreseeable future, for example, could lead to a re-classification of the project to 

“Not Viable” status.

The project “decision gate” is the decision to either proceed with additional evaluation designed to clarify the potential for 

eventual commercial development or to temporarily suspend or delay further activities pending resolution of external 

contingencies. 

Discovered storable quantities for which there 

are no current plans to develop or to acquire 

additional data at the time due to limited storage 

potential.

The project is not seen to have potential for eventual commercial development at the time of reporting, but the theoretically 

accessible pore volume quantities are recorded so that the potential opportunity will be recognized in the event of a major 

change in technology or commercial conditions.

The project “decision gate” is the decision not to undertake any further data acquisition or studies on the project for the 

foreseeable future.

Feasibility of storage by 

a defined injection 

project cannot be 

evaluated due to 

limited technical data.

Very preliminary studies (screening phase), which 

may be based on a defined project activity, 

indicate the need for further data acquisition 

and/or further geological studies in order to 

confirm the existence of a porous and permeable 

geologic formation and seal in such form, quality 

and quantity that the feasibility of injection can be 

evaluated.

E3.3 - On the basis of realistic assumptions of future market 

conditions, it is currently considered that there are not 

reasonable prospects for economic injection and storage in the 

foreseeable future.

E3.2- Economic viability of injection cannot yet be determined 

due to insufficient information (e.g.  during the screening  

phase).

SPE-SRMS

Resource Classification 

Framework Project Maturity Sub -classes

Injection and storage is economic on the basis of 

current market conditions and realistic assumptions of 

future market conditions. All necessary 

approvals/contracts have been confirmed or there are 

reasonable expectations that all such 

approvals/contract will be obtained within a 

reasonable time frame. Economic viability is not 

affected by short-term adverse market conditions 

provided that longer term forecasts remain positive.

Feasibility of storage by 

a defined injection 

project has been 

confirmed.

Injection is currently taking place; or, 

implementation of an injection project is 

underway; or, sufficiently detailed studies have 

been completed to demonstrate the feasibility of 

injection by implementing a defined project.

Feasibility of storage by 

a defined injection 

project is subject to 

further evaluation.

Preliminary studies demonstrate the existence of 

a recipient reservoir in such form, quality and 

quantity that the feasibility of injection by a 

defined project can be evaluated. Further data 

acquisition and/or studies may be required to 

confirm the feasibility of injection.Kn
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Commercial Injection 

Projects

Potentially 

Commercial Injection 

Projects

Storage Not Feasible

E1.1 - Injection and storage is economic on the basis of current 

market conditions and realistic assumptions of future market 

conditions

or

E1.2 - Injection and storage is not economic on the basis of 

current market conditions and realistic assumptions of future 

market conditions, but is made viable through government 

subsidies and/or other considerations.

E2 - Injection and storage is 

expected to become 

economically viable in the 

foreseeable future.

Injection and storage has not yet been confirmed to be 

economic but, on the basis of realistic assumptions of 

future market conditions, there are reasonable 

prospects for economic injection and storage in the 

foreseeable future.
No sub-categories

1, 2, 3

E3.2- Economic viability of injection cannot yet be 

determined due to insufficient information.
1, 2, 3

Development Pending 2 2.1 1, 2, 3

E3 - Injection and storage 

is not expected to become 

economically viable in the 

foreseeable future, or the 

evaluation is a too early a 

stage to determine 

economic viability.

UNFC Classes Defined by Categories and Sub-Categories

 as Applied to Injection Projects for the Purpose of Geological Storage
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Screening Projects

Development not Viable 3.3 2.3

Storage Not Feasible

Non-Commercial 

Injection Projects

Development Unclarified 3.2 2.2

Class

G-axis

The G-axis represents the level of confidence in the 

estimated quantities of a fluid that can be stored in the 

reservoir through a defined injection project. The 

quantities are typically categorised discretely, where 

each discrete estimate reflects the level of geological 

knowledge and confidence associated with a specific 

part of the reservoir. The estimates are categorised as 

G1, G2 and/or G3 as appropriate.

The quantities that can be stored should be evaluated 

on the basis of the impact of the development scheme 

on the accumulation as a whole and are usually 

categorised on the basis of three scenarios or outcomes 

that are equivalent to G1, G1+G2 and G1+G2+G3

G4 - Estimated quantities associated with a potential 

reservoir, based on primary or indirect evidence.

Undiscovered storage quantities that are estimated 

during the screening phase. Normally subject to a 

substantial range of uncertainty as well as a major risk 

that no injection project may be implemented.

Sub-classification may be applied to express a range of 

uncertainty also for these quantities:

G4.1 - low estimate

G4.2 - increment to G4.1 such that G4.1+G4.2 equates to 

a best estimate

G4.3 - increment to G4.1+G4.2 such that G4.1+G4.2+G4.3 

equates to a high estimate

When G4 is used alone it shall represent a best 

estimate (G4.1+G4.2)

F2.2 - Project activities are on hold and/or where justification as a commercial injection 

project for the purpose of geological storage may be subject to significant delay.

F2.3 - There are no current plans to develop or to acquire additional data at the time due to 

limited potential.

F2.1 - Project activities are on-going to justify injection for the purpose of geological 

storage in the foreseeable future

On the basis of realistic assumptions of future 

market conditions, it is currently considered that 

there are not reasonable prospects for economic 

injection and storage in the foreseeable future; or, 

economic viability of injection and storage cannot 

yet be determined due to insufficient information 

(e.g. during the screening phase). 

Class

E-axis

Class

F-axis

E1 - Injection and storage 

has been confirmed to be 

economically viable.
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Development Unclarified

Development Not Viable

Development Pending

G1 - Quantities associated with a known reservoir that can 

be estimated with a high level of confidence. 

G2 - Quantities associated with a known reservoir that can 

be estimated with a moderate level of confidence.

G3  - Quantities associated with a known reservoir that can 

be estimated with a low level of confidence.
CAPACITY

CONTINGENT 

STORAGE 

RESOURCES

PROSPECTIVE 

STORAGE 

RESOURCES
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Those undiscovered storable quantities of 

pore volume in a geological formation which 

are estimated, as of a given date, to be 

potentially accessible.

Geologic formation is evaluated for potential storage 

according to its chance of discovery and, assuming a 

discovery, the estimated accessible pore volume defined 

by development projects. It is recognized that the 

development programs will be of significantly less detail 

and depend more heavily on analog developments in the 

earlier phases of exploration.    
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