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1. Introduction 
The United Nations Framework Classification for Fossil Energy and Mineral Resources (UNFC) is a 
universally applicable scheme for classifying petroleum and solid minerals (including energy minerals) reserves 
and resources. The Classification is designed to allow the incorporation of currently existing terms and 
definitions into this framework and thus to make them comparable and compatible. This approach has been 
simplified through the use of a three-digit code clearly indicating the essential characteristics of energy and 
mineral commodities in market economies.  

The Ad Hoc Group of Experts on Harmonization of Fossil Energy and Mineral Resources Terminology 
(AHGE) has always recognised the need for supplementary guidelines to assist users in interpreting the UNFC 
beyond the definitions, but has refrained from developing these in order to retain flexibility to align with other 
systems. The AHGE requested the Society of Petroleum Engineers (SPE), on behalf of the petroleum industry, 
and the Committee for Mineral Reserves International Reporting Standards (CRIRSCO), on behalf of the solid 
minerals industry, to compare their respective systems and the UNFC with a view to harmonising terminology 
and providing the required guidelines.  

In July 2007, the AHGE charged a special Task Force to prepare a draft mapping of the SPE, CRIRSCO, 
Russian Federation and UNFC systems. The Task Force was led by Ms. Mücella Ersöy and Mr. Per Blystad 
with Mr. Niall Weatherstone, Mr. Ferdi Camisani-Calzolari, Mr. John Etherington, Mr. Kirill Kavun, Mr. James 
Ross, and Mr. Andrej Subelj as members. The mandate stated:  

The team is to complete the mapping of the various classifications and definitions to the UNFC. Specifically, 
this will be the CRIRSCO Template, New Russian Classification and SPE PRMS terminologies. The results of 
this initial effort can then be leveraged to support mapping of other national and international classification 
systems to the UNFC. 

In doing this work, you are invited to consider the changes that will be required to bring the classifications and 
definitions together for wide acceptance and global adoption with UN support. This should include changes to 
the UNFC for minerals and for petroleum to align these on a project status based framework. It should also 
include recommended changes to the three underlying classifications for further consideration. It is important 
to recognise that it is costly to change any of the systems. It may therefore be wise, in the first instance to 
exploit flexibility inherent in the current systems in the form of specifications and guidelines that may affect 
practices within the current systems. Substantive changes to classifications and definitions would probably be 
best handled in the context of an International Financial Reporting Standard for extractive activities in order to 
avoid impacting existing reporting standards. 

SPE and CRIRSCO had previously engaged in a similar exercise at the request of the International Accounting 
Standards Board (IASB) resulting in a detailed mapping between the CRIRSCO Template and the 
SPE/WPC/AAPG/SPEE Petroleum Resources Management System (PRMS). The Task Force agreed to build 
on this initiative to preserve linkage to the IASB project.  

The primary conclusion of the mapping effort was that changes to the current UNFC were necessary to facilitate 
harmonization between solid minerals and petroleum. Table 1 (Section 2) compares the UNFC 2004 definitions 
for minerals and petroleum to the proposed generic description for each category and sub-category. 

Adjustments to the CRIRSCO Template and the SPE PRMS have not been considered in this review, but it may 
well be that adjustments may further facilitate the development of a common global terminology. 

It is envisaged that the mapping based on these proposed generic UNFC definitions could form the basis of a 
harmonised system that allows users to classify commodity quantities and report them within various systems 
and, using the mapping modules, also present results using UNFC codification. Further, these mapping modules 
can serve as a “template” such that other national, industrial, and institutional level systems can be similarly 
mapped into UNFC codes and thus promote international communication and global assessments. 
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A draft report was presented at the Fourth Session of the AHGE in Geneva, 17-19 October 2007. The report 
was discussed and initial feedback was received. It was decided to provide an extended opportunity for 
comments on the draft report until 31 January 2008. An initial deadline of 29 February was agreed for 
completion of a final report.  

Based on member feedback (Attachment II), it was decided to schedule an interim workshop to discuss options 
for changes and their potential impact on existing systems that used or were based on the 2004 UNFC 
document. Representatives from eleven countries met in Geneva on 27-28 February 2008. These discussions 
were extremely useful and results are merged with the prior feedback into this final report. To accommodate 
these changes, the deadline for the revised report was extended to the end of March 2008.  

Sections 3 and 4 provide a detailed discussion on the status of mapping exercises conducted to date among 
CRIRSCO Template – SPE PRMS - UNFC (proposed) and the Russian Federation and UNFC (2004) 
respectively. 

Section 5 summarises the major feedback issues and the recommendations of the Task Force on possible 
approaches to resolving these issues. 
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2. Proposed Changes to Category and Sub-category Definitions 
The Task Force noted that its mandate included the consideration of changes to the UNFC that would be 
required to bring the classifications and definitions together for wide acceptance and global adoption with UN 
support.  

The Task Force recognised that the mapping of UNFC to other classifications would be easier if the UNFC 
definitions were simplified, which also would be more appropriate for an umbrella classification. Further, the 
Task Force recognised that a major strength of the UNFC is its 3D numerical codification which helps to avoid 
issues related to language. It was therefore considered to be unnecessary to establish labels for each category. 
Labels would need to be translated into other languages and problems with the actual meaning of the labels 
have previously been raised (e.g. Intrinsically Economic and Exceptional Economic).  

The Task Force recommends that for clarity, the labels for categories and sub-categories be removed. This 
should also remove confusion that could arise as a consequence of assigning different labels to the categories 
and sub-categories for minerals and petroleum within the UNFC. 

In addition to two different sets of labels, there are also two sets of definitions within the current version of the 
UNFC (i.e. one definition for solid minerals and one for petroleum). The Task Force decided to develop generic 
principle-based definitions for each of the categories and sub-categories and recommends that the differences in 
application between solid minerals and petroleum are addressed in the form of additional commodity-specific 
guidelines. These generic definitions have been designed to be as simple as possible, capturing the key 
principles from the existing (2004) system, but excluding detailed and/or commodity-specific information that 
could be captured better in the guidelines. 

The Task Force agreed that the definitions should be kept at a level appropriate for global communication 
(“high level”), in order to maintain continuity with the current definitions and to ensure maximum potential for 
alignment with other systems. The Task Force considers that it is the principles that are important at this level, 
not the specific details. The Task Force has proposed a simplification of the current definitions, to the extent 
possible, to a point where they incorporate the necessary principles for all commodities, without material 
deviation from their current meaning, and excluded detailed and/or commodity-specific information that could 
be captured in commodity-specific guidelines. The Task Force has used these proposed new definitions in 
mapping of the CRIRSCO Template and the SPE-PRMS to UNFC 

It was noted that the concept of commerciality brings together all relevant aspects of project evaluation, 
including technical feasibility, economic viability, legal considerations, fiscal terms, environmental regulations, 
etc. It is achieved at the juxtaposition of the E and the F axes, rather than solely on one or the other. However, 
in order to ensure that the requirement for commerciality is met for relevant combinations of categories, the F 
axis was deemed to be the appropriate location to recognize full satisfaction of all commercial criteria including 
technical considerations, while the E axis was defined to be inclusive of all “Market Conditions”, including 
prices, costs, legal/fiscal framework, environmental, social and all other non-technical factors that directly 
impact economic viability. 

Table 1 compares the prior UNFC 2004 definitions for minerals and petroleum to the proposed generic 
description for each category and sub-category. 
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Table 1: 2004 UNFC Definitions and Proposed Changes 

Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

E1 Quantities, reported in tonnes/volume 
with grade/quality, demonstrated by 
means of a pre-feasibility study, 
feasibility study or mining report, in 
order of increasing accuracy, that 
justify extraction under the 
technological, economic, 
environmental and other relevant 
commercial conditions, realistically 
assumed at the time of the 
determination.  

Production is justified under the 
technological, economic, 
environmental and other relevant 
commercial conditions, 
realistically assumed or specified at 
the time of the estimation. 

Extraction and sale is economically 
viable. 
 
Refer to definitions of E1.1 and 
E1.2. 

E1.1 Extraction is justified under 
competitive market conditions. Thus, 
the average value of the commodity 
mined per year must be such as to 
satisfy the required return on 
investment. 
 

Production is justified under 
normal economic conditions. 
Assumptions regarding future 
economic conditions may be 
constrained by regulation. 

Extraction and sale is economic on 
the basis of current market 
conditions and realistic 
assumptions of future market 
conditions.1 Economic viability is 
not affected by short-term adverse 
market conditions provided that 
longer-term forecasts remain 
positive. 

E1.2 Exceptional (conditional) economic 
quantities are at present not economic 
to extract under normal economic 
conditions. Their extraction is made 
possible through government subsidies 
and/or other considerations. 

Exceptional economic quantities 
are at present not economic to 
produce under normal economic 
conditions. Their production is 
made possible through government 
subsidies and/or other 
considerations. 

Extraction and sale 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 Quantities, reported in tonnes/volume 
with grade/quality, demonstrated by 
means of a pre-feasibility study, 
feasibility study or mining Report, in 
order of increasing accuracy, not 
justifying extraction under the 
technological, economic, 
environmental and other relevant 
commercial conditions, realistically 
assumed at the time of the 
determination, but possibly so in the 
future.  

Production is not justified under 
the technological, economic, 
environmental and other relevant 
commercial conditions, 
realistically assumed at the time of 
the estimation, but which may 
become justified in the future. 
 

Extraction and sale has not yet 
been confirmed to be economically 
viable.  
 
Refer to definitions of E2.1 and 
E2.2. 
 

                                                      
1 Market conditions are defined to include prices, costs, legal/fiscal framework, environmental, social and other non-
technical factors that directly impact economic viability. 
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Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

E2.1 Marginal economic quantities are 
quantities that at the time of 
determination are not economic, but 
border on being so. They may become 
economic in the foreseeable future as a 
result of changes in technological, 
economic, environmental and/or other 
relevant commercial conditions. 

Marginal economic quantities are 
quantities that at the time of 
determination are not economic, 
but border on being so. They may 
become economic in the 
foreseeable future as a result of 
changes in technological, 
economic, environmental and/or 
other relevant commercial 
conditions. 

Extraction and sale 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 extraction 
in the foreseeable future. 
 

E2.2 Sub-marginal economic quantities are 
quantities that would require a 
substantially higher commodity price or 
a major cost-reducing advance in 
technology to render them economic. 
 

Sub-marginal economic quantities 
are quantities that would require a 
substantially higher commodity 
price or a major cost-reducing 
advance in technology to render 
them economic. 
 

Extraction and sale is not economic 
on the basis of realistic 
assumptions of future market 
conditions, and eventual economic 
extraction would require a 
substantial improvement in market 
conditions. 

E3 Quantities, reported in tonnes/volume 
with grade/quality, estimated by means 
of a geological study to be of intrinsic 
economic interest. Since the geological 
study includes only a preliminary 
evaluation of economic viability, no 
distinction can be made between 
economic and potentially economic. 
These resources are therefore said to lie 
in the range of economic to potentially 
economic. Generally only in-situ 
quantity figures are reported.  

Quantities that are of undetermined 
economic viability or are of no 
economic interest (unrecoverable).  
 

Extraction and sale is not economic 
or economic viability has not yet 
been determined. 
 
Refer to definitions of E3.1, E3.2 
and E3.3. 

E3.1 Not defined. Quantities that will be produced 
but not sold. 

Extraction without sale. 

E3.2 Not defined. Economic viability undetermined. Economic viability of extraction 
has not yet been determined. 

E3.3 Not defined. 
 
 

Additional quantities remaining in-
place, i.e. the quantities initially in-
place less the produced and 
remaining recoverable quantities. 

Currently considered to have no 
potential for eventual economic 
extraction.  

F1 Mining Report and/or Feasibility Study 
has demonstrated extraction of the 
reported quantities to be justified. 
 
Cost data must be reasonably accurate, 
and no further investigations should be 
necessary to make the investment 
decision. The information basis 
associated with this level of accuracy 
comprises the reserve figures based on 
the results of detailed exploration, 
technological pilot tests and capital and 
operating cost calculations such as 
quotations of equipment suppliers. 

Development and/or production 
plans have demonstrated 
production of the reported 
quantities to be justified. 

A technically and commercially 
feasible development project has 
been confirmed.  
 
Refer to definitions of F1.1, F1.2 
and F1.3. 
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Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

F1.1 A Mining Report is understood as the 
current documentation of the state of 
development and exploitation of a 
deposit during its economic life 
including current mining plans. The 
operator of the mine generally makes it. 
The study takes into consideration the 
quantity and quality of the minerals 
extracted during the reporting time, 
changes in categories of economic 
viability due to changes in prices and 
costs, development of relevant 
technology, newly imposed 
environmental or other regulations, and 
data on exploration conducted 
concurrently with mining. 
 
It presents the current status of the 
deposit, providing a detailed and 
accurate, up-to-date statement on the 
reserves and the remaining resources. 

The development project is 
completed and the facilities are 
producing. 
 

Extraction is currently taking 
place. 

F1.2 Not defined. Development projects for recovery 
of a commodity are committed 
when firm commitments have been 
made for the expenditures and 
activities needed to bring a 
discovered accumulation to the 
production stage. 
 
Undeveloped projects are 
committed only when it can be 
clearly demonstrated that there is 
intent to develop them and bring 
them to production. Intent may be 
demonstrated with funding / 
financial plans, declarations of 
commerciality, regulatory 
approvals and satisfaction of other 
conditions that would otherwise 
prevent the project from being 
developed and brought to 
production. 
 
These commitments should be 
unconditional, except for timing 
that may be dependent on the 
development of prior committed 
projects. An example of this would 
be where production is dedicated to 
a long-term sales contract and will 
only be developed as and when the 
capacity is required to satisfy the 
contract. 

All necessary approvals have been 
obtained, capital funds have been 
committed, and implementation of 
the development project is under 
way. 
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Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

F1.3 A Feasibility Study assesses in detail 
the technical soundness and economic 
viability of a mining project, and serves 
as the basis for the investment decision 
and as a bankable document for project 
financing. The study constitutes an 
audit of all geological, engineering, 
environmental, legal and economic 
information accumulated on the 
project. Generally, a separate 
environmental impact study is required. 

Development plans have 
demonstrated production of the 
reported quantities to be justified, 
but commitments to carry out the 
development works have not yet 
been made. 
 

Implementation of the 
development project is 
commercially justified and there 
are reasonable expectations that all 
necessary approvals/contracts will 
be obtained. 

F2 A Pre-feasibility Study provides a 
preliminary assessment of the 
economic viability of a deposit and 
forms the basis for justifying further 
investigations (detailed exploration and 
feasibility study). It usually follows a 
successful exploration campaign, and 
summarises all geological, engineering, 
environmental, legal and economic 
information accumulated to date on the 
project.  
The pre-feasibility study addresses the 
items listed under the feasibility study, 
although not in as much detail. 

Development and production of 
recoverable quantities has not been 
justified, due to conditions that 
may or may not be fulfilled. 

A potential development project 
has been identified, but technical 
and commercial feasibility has not 
yet been confirmed.  
 
Refer to definitions of F2.1, F2.2 
and F2.3. 

F2.1 Not defined. Activities are ongoing to justify 
development and production in the 
foreseeable future. 

Project activities are ongoing to 
justify development in the 
foreseeable future. 

F2.2 Not defined. Activities to justify development 
and production are unclarified or 
temporarily suspended. 

Project activities are on hold and/or 
where justification as a commercial 
development may be subject to 
significant delay. 

F2.3 Not defined. Investigations have indicated that 
development and production will 
not be technically justified. 

There are no current plans to 
develop or to acquire additional 
data at the time due to limited 
potential. 
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Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

F3 A Geological Study is an initial 
evaluation of economic viability. This 
is obtained by applying meaningful cut-
off values for grade, thickness, depth, 
and costs estimated from comparable 
mining operations. 
Economic viability categories, 
however, cannot in general be defined 
from the Geological Study because of 
the lack of detail necessary for an 
Economic viability evaluation. The 
resource quantities estimated may 
indicate that the deposit is of intrinsic 
economic interest, i.e. in the range of 
economic to potentially economic. 
A Geological Study is generally carried 
out in the following four main stages: 
reconnaissance, prospecting, general 
exploration and detailed exploration (as 
defined below). The purpose of the 
geological study is to identify 
mineralisation, to establish continuity, 
quantity, and quality of a mineral 
deposit, and thereby define an 
investment opportunity. 

Project evaluation is incomplete or 
lacks sufficient definition to 
establish feasibility. This includes 
projects aiming to identify the 
presence of petroleum 
accumulation(s) or projects to 
improve recovery. 
 

Project evaluation is at too early a 
stage to determine technical and 
commercial feasibility. 

F4 Not defined. Not defined. Remaining in-place quantities that 
are currently considered to be 
technically unrecoverable. 

G1 Detailed exploration involves the 
detailed three-dimensional delineation 
of a known deposit achieved through 
sampling, such as from outcrops, 
trenches, boreholes, shafts and tunnels. 
Sampling grids are closely spaced such 
that size, shape, structure, grade, and 
other relevant characteristics of the 
deposit are established with a high 
degree of accuracy. Processing tests 
involving bulk sampling may be 
required. A decision on whether to 
conduct a feasibility study can be made 
from the information provided by 
detailed exploration.  

Quantities that are estimated to be 
recoverable from a known (drilled) 
accumulation, or part of a known 
accumulation, where sufficient 
technical data are available to 
establish the geological and 
reservoir production performance 
characteristics with a high level of 
confidence. 
 
Quantities in this category that are 
associated with a development 
project (i.e. F1) may be subdivided 
to reflect their development and 
producing status. 

Quantities associated with a known 
deposit that can be estimated with a 
high level of confidence. 
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Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

G2 General Exploration involves the initial 
delineation of an identified deposit. 
Methods used include surface mapping, 
widely spaced sampling, trenching and 
drilling for preliminary evaluation of 
mineral quantity and quality (including 
mineralogical tests on laboratory scale 
if required), and limited interpolation 
based on indirect methods of 
investigation. The objective is to 
establish the main geological features 
of a deposit, giving a reasonable 
indication of continuity and providing 
an initial estimate of size, shape, 
structure and grade. The degree of 
accuracy should be sufficient for 
deciding whether a Pre-feasibility 
Study and detailed exploration are 
warranted.  

Quantities that are estimated to be 
recoverable from a known (drilled) 
accumulation, or part of a known 
accumulation, where sufficient 
technical data are available to 
establish the geological and 
reservoir production performance 
characteristics with a reasonable 
level of confidence. 
 

Quantities associated with a known 
deposit that can be estimated with a 
moderate level of confidence. 

G3 Prospecting is the systematic process of 
searching for a mineral deposit by 
narrowing down areas of promising 
enhanced mineral potential. The 
methods utilised are outcrop 
identification, geological mapping, and 
indirect methods such as geophysical 
and geochemical studies. Limited 
trenching, drilling, and sampling may 
be carried out. The objective is to 
identify a deposit that will be the target 
for further exploration. Estimates of 
quantities are inferred, based on 
interpretation of geological, 
geophysical and geochemical results.  

Quantities that are estimated to be 
recoverable from a known (drilled) 
accumulation, or part of a known 
accumulation, where sufficient 
technical data are available to 
establish the geological and 
reservoir production performance 
characteristics with a low level of 
confidence. 
 

Quantities associated with a known 
deposit that can be estimated with a 
low level of confidence. 
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Cat. 2004 Coal, uranium and other solid 
minerals 2004 Petroleum Proposal for revised UNFC 

definitions 

G4 A Reconnaissance study identifies 
areas of enhanced mineral potential on 
a regional scale based primarily on 
results of regional geological studies, 
regional geological mapping, airborne 
and indirect methods, preliminary field 
inspection, as well as geological 
inference and extrapolation. The 
objective is to identify mineralised 
areas worthy of further investigation 
towards deposit identification. 
Estimates of quantities should only be 
made if sufficient data are available and 
when an analogy with known deposits 
of similar geological character is 
possible, and then only within an order 
of magnitude. 
 
In the case of uranium, reconnaissance 
studies identify speculative resources, 
defined as in-situ resources. This is 
uranium that is thought to exist, mostly 
on the basis of indirect evidence and 
geological extrapolations, in deposits 
discoverable with existing exploration 
techniques. The location of deposits 
envisaged in this category could 
generally be specified only as being 
somewhere within a given region or 
geological trend. 
 

Quantities that are estimated to be 
recoverable from an un-drilled 
accumulation, on the basis of 
inferred geological and reservoir 
production performance 
characteristics. 
 

Estimated quantities associated 
with a potential deposit, based 
primarily on indirect evidence. 
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3. Mapping of UNFC with CRIRSCO Template and SPE-PRMS 
Classifications 

The United Nations Framework Classification (UNFC) is designed to provide a standardised system for 
creating an inventory of naturally occurring petroleum and solid minerals reserves and resources contained on 
or within the earth’s crust. A key aspect of such a system is that it must align with established and widely-used 
classifications in order to have broad application, e.g. as a high-level umbrella system. Such a system also 
requires sufficient guidelines to ensure consistency in the allocation of quantities within this framework.   

The mapping of the UNFC to (i) the International Template as maintained by the Committee for Mineral 
Reserves International Reporting Standards (CRIRSCO), and (ii) the Petroleum Resources Management System 
(PRMS) maintained by the Society of Petroleum Engineers (SPE), was seen as test of this alignment, and 
included the opportunity to recommend changes to the UNFC if improved alignment could be achieved. 

In undertaking this mapping work, a critical input was the relationship between the CRIRSCO Template and 
SPE-PRMS, as these had previously been mapped to each other as part of a Convergence Study provided to the 
International Accounting Standards Board (IASB). The existing alignment between these two systems was of 
significant help in guiding the Task Force towards the proposed changes to the UNFC category and sub-
category definitions as set out in section 2. The level of alignment achieved between the CRIRSCO Template, 
SPE-PRMS and the proposed UNFC generic definitions can be seen in the comparison of definitions shown in 
Attachment I. 

It was recognized that these systems provide for quite different levels of granularity with SPE-PRMS reflecting 
the potential for a much more detailed level of reporting than the CRIRSCO Template. This is simply a function 
of the intended use of these systems; CRIRSCO is focused on public disclosures while PRMS is designed to 
support internal project management . However, for this reason, the Task Force has tried to strike a balance 
between the level of sub-division in the UNFC that may be appropriate or useful at a generic level and more 
detailed sub-divisions that are assigned specifically for the mapping to these more granular systems. It is 
intended that users of a particular system would apply the level of detail appropriate for that system by using the 
option of further category sub-division. Such further sub-divisions should be consistent with, but need not be 
part of, the UNFC. 

While the proposed UNFC definitions for categories and sub-categories shown in Table 1 are applicable to the 
full range of commodities, it is clear that the variations in evaluation methods and classification detail will 
require guidelines that are more commodity specific. The Task Force recognises that for purposes of providing 
these guidelines, quantities can be broadly divided into solid minerals and petroleum.  

A fundamental benefit of accepting the proposed revisions to the UNFC category/sub-category definitions is 
that this then provides sufficient alignment between the UNFC, the CRIRSCO Template and SPE-PRMS that it 
becomes viable for the existing detailed guidelines developed and maintained by CRIRSCO and SPE to be 
adopted as the standard reference guidelines for the UNFC. The Task Force sees this potential integration 
between systems as being extremely beneficial to the harmonisation of terminology at a global level, and far 
preferable to new guidelines being developed specifically for the UNFC. 

Attachment III provides additional detailed comparison of the CRIRSCO and SPE-PRMS definitions. 
Attachment IV compares terminology as used in minerals and petroleum evaluations within these systems.  

3.1 Mapping of UNFC and CRIRSCO Template for Solid Minerals  

The CRIRSCO Template of 2006 (hereinafter referred to as the “Template”) is the most recently developed 
international technical standard for the reporting of Exploration Results, Mineral Resources and Mineral 
Reserves. It is in turn based on a number of national or regional reporting standards that are compatible with 
each other and the Template, and whose authors contributed to the development of the Template that represents 
current international best practice.  
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Figure 3-1 compares the Template’s traditional display re-oriented to align with petroleum’s two-dimensional 
classification matrix (see section 3.2). 
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Figure 3-1: CRIRSCO Template for Solid Minerals 

In the solid minerals system:  

Where exploration activities have taken place but are insufficiently advanced to estimate a Mineral Resource 
quantity, the generic term of Exploration Results is applied. Exploration Results are insufficient to determine 
the volume and quality of mineralisation and should not be confused with Mineral Resources. 

Where geological studies have been carried out and an estimate of the quantity of mineralisation is possible 
(volume, tonnes, grade etc) then classification takes place on the horizontal, geological, axis on the basis of the 
level of detail of the studies and the degree of confidence in the geological model. 

Mineral Resources are in situ estimates of mineralisation prior to conversion to Mineral Reserves (i.e. with no 
adjustments for mining dilution or losses), although preliminary consideration is given to likely mining and 
processing techniques, economic cut off grades and so on. Mineral Reserves are generally quoted as the product 
of mining activities (tonnage and grade or quality) i.e. the quantities delivered to the processing plant. Where 
further processing is required to produce a saleable product, recovery or yield factors should be provided if the 
results are to be published.  

Conversion of Mineral Resources to Mineral Reserves requires technical studies of at least pre-feasibility level 
to demonstrate that all of the Modifying Factors2 have been addressed and the results are positive. The 
Modifying Factors are broadly similar to the ‘contingencies’ described for petroleum in Section 3.2. 

Where adequately detailed geological studies have been carried out but preliminary assessment of the 
Modifying Factors indicates that the project is not currently viable, Mineral Resources are not converted to 
Mineral Reserves but may be held in an inventory of ‘discovered not economic’ (a term not used in the 
Template) to be reviewed in future should conditions change.  

                                                      
2 The Modifying Factors comprise mining, metallurgical, economic, marketing, legal, environmental, social and 
governmental factors. 
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3.1.1 CRIRSCO Template Mapped to Proposed UNFC at a High Level 

Figure 3-2 shows the classification categories of the Template and their high level equivalents under the UNFC 
codification system (based on the proposed revised UNFC definitions). 
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Figure 3-2: High Level Mapping of UNFC to CRIRSCO Template 

Note that this diagram shows classes recognised for public disclosure in the Template in yellow shading. 
Additional classes beyond those defined in the Template but suitable for internal project management are shown 
in blue background. Classes may be adjusted in the future to accommodate other categories or sub-categories 
found useful, for example by governments.  

3.1.2 Mapping Based on Project Maturity Status 

The petroleum industry (see Section 3.2) relies heavily on project maturity status as a form of classification on 
the vertical access. While the increasing detail of studies from exploration through geological to feasibility 
studies is implicit in the Template, project maturity is not used as an explicit form of classification. 
Nevertheless, the project evaluation process undertaken in a minerals project is very similar to that of a project 
in petroleum. Figure 3-3 compares the most commonly used terminology for minerals project development 
stages with the UNFC and SPE-PRMS equivalents. 
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Figure 3-3: Project Development Status Mapping 

Notes: 

(i) On or in production is equivalent across all three systems 

(ii) Project approval is usually made at senior management level and corresponds to the end of a feasibility 
study which is sufficiently detailed to provide an accurate assessment of the technical and economic viability of 
the project. Economic projects are those where cash flow schedules generate a positive net present value under 
a defined discount rate; the same definition applies to petroleum and mineral projects. After approval, the 
project will move into the implementation stage. Minerals companies may report reserves as developed or 
undeveloped if regulators require it. This detail would be dealt with in guidelines to the classification.  

(iii) Pre-feasibility studies will be sufficiently detailed to enable a decision to abandon or defer the project 
or move to the feasibility stage. Reserves are usually (but not always) publicly declared following a pre-
feasibility study provided the study has adequately addressed the modifying factors and no significant 
impediments to development have been identified. While a pre-feasibility may indicate that a project is justified 
for development, approval for development would normally require completion of feasibility. Timing to 
physical implementation is not considered as critical as in petroleum projects, with long lead times to 
production being common. However, studies would be refreshed periodically to ensure that reserves remain 
viable.  

(iv) Mineral Resources have realistic prospects of eventual economic extraction which is taken to mean 
under realistic assumptions of future prices, recovery and other inputs. To reach the equivalent of development 
pending, pre-feasibility studies will usually be complete or in progress, while order of magnitude studies will be 
sufficient to make the decision whether to continue to pre-feasibility. “Unclarified or on hold” would generally 
mean that studies were in progress or inconclusive although preliminary economic indications remain 
favourable. 
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(v) Order of Magnitude studies based on advanced exploration will generally be adequate to determine if 
the project is likely to be viable and whether it should move to pre-feasibility. Projects that are not viable under 
currently assumed conditions may be placed in a mineral inventory pending future re-evaluation. 

(vi) Material that is deemed to be permanently unrecoverable, for example in rock pillars left behind to 
support major infrastructure such as shafts, will be removed from resources entirely. Estimated quantities may 
be retained in a mineral inventory pending any change of status and to maintain the mass balance of the overall 
in-situ mineralisation. 

(vii) Predicted but undiscovered petroleum in the PRMS classification (Prospective Resources) is equivalent 
to early indications of mineralisation classified as Exploration Results under the Template. Exploration Results 
may be publicly reported but not as estimates of tonnes and grade due to the inadequate available data. Any 
estimates of potential tonnage and grade will be speculative and may be based on analogous geological settings. 
These may be useful for internal planning and prioritisation of exploration effort but are not relevant to the 
CRIRSCO classification which is focused on the public release of information. Because of the lack of available 
data, studies that may be carried out to form a preliminary view on project viability, or to guide future 
exploration, are likely to be only conceptual in nature. 

Figure 3-4 illustrates an expanded mapping of these systems keyed to UNFC E, F, and G categories and sub-
categories (see also Attachment I). Combinations of sub-categories create classes that uniquely capture the 
detail in a solid minerals assessment. Note again that the sections highlighted in blue are not part of the 
CRIRSCO template for public disclosure but may be used for internal project management and/or to illustrate 
alignment with petroleum classification in section 3.2  
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Figure 3-4: Detailed Mapping of UNFC to CRIRSCO Template  

3.1.3 The CRIRSCO Template  

The International Reporting Template is maintained by the Committee for Mineral Reserves International 
Reporting Standards (CRIRSCO) on their website at: http://www.crirsco.com. Combined with the above 
mapping, these guidelines could be applied to evaluations with results reported using the UNFC system, 
provided that the recommended changes to the UNFC definitions are adopted.  
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3.2 Mapping of UNFC and SPE-PRMS for Petroleum 

The SPE/WPC/AAPG/SPEE Petroleum Resources Management of 2007 (hereinafter referred to as “PRMS”) is 
the most recently developed international technical standard for petroleum evaluations. 

Figure 3-5 illustrates the PRMS two-dimensional classification matrices. In PRMS: 

(i) Quantities are classifed on the vertical axis according to a combination of the development project’s 
economic viability and evaluation maturity expressed as chance of commerciality.  

(ii) Quantities are categorised on the horizontal axis based on certainty of estimated sales quantities derived 
from each project. Estimates of sales quantities reflect a combination of the uncertainty of hydrocarbons 
initially-in place and the recovery efficiency of the applied development program.  
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Figure 3-5: PRMS Classification 

(iii) Multiple projects may be applied to an accumulation with the ultimate recovery being the combination 
of the quantities recovered by each project. 

(iv) All quantities are as measured at defined transfer points; these are the upstream petroleum “sales 
products” (crude oil, condensate, natural gas, natural gas liquids) delivered for distribution or further 
downstream refining.  

(v) Quantities may only be classified as Reserves if the associated project is commercial, that is, both 
economic and committed for development. Reserves classifcation implies that there are no significant 
contingencies that would preclude implementation and there should be documented intent to initiate 
development of such projects within a reasonable time frame (timing may vary according to specific 
circumstances). 
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(vi) Contingent Resources have an associated chance of success that may be expressed qualitatively through 
assignment to maturity-based sub-classes or quantitatively through assigning a percentage chance of 
development through to Reserves status.  

(vii) Quantities classifed as Contingent Resources are sub-classified as Marginal and Sub-marginal based 
principally on project economics but may also be infleuced by other commercial contingencies (contingencies 
are broadly equivalent to CRIRSCO’s “Modifying Factors”). 

(viii) Quantities associated with “Marginal” Contingent Resources projects are in a discovered accumulation 
but can not be classifed as Reserves since commitment to develop has not been demonstrated because of one or 
more of the following reasons: 

(a) Project is economic but priorities cause significant deferment of development.  

(b) One or more necessary conditions prevent development (e.g. regulatory issues). 

(c) Economic development is contingent on positive changes in conditions (price, technology, etc.) 
that can be reasonably forecast.  

(d) Initial results indicate an economic project but additional information is required to make a 
final evaluation. 

(ix) Quantities associated with “Sub-marginal” Contingent Resources projects are in a discovered 
accumulation but: 

(a) Initial results indicate that the project is sub-economic but additional information is required to 
make a final evaluation. 

(b) No technically and/or economically viable development plan can be defined without invoking 
very significant, but feasible, improvements in future conditions. 

(x) Where no feasible recovery project is proposed, those remaining in-place quantities assigned to a 
discovered, or predicted in an undiscovered, accumulation are classifed as “Unrecoverable”. 

(xi) Quantities within the Prospective Resources class are interpreted to be recovered from undiscovered 
accumulations by a defined preliminary development program but there is a significant associated risk of 
project failure, that is, no discovery may be confirmed. In the event that a discovery is confirmed, the project 
moves to Contingent Resources but is still subject to chance of commercial development. 

3.2.1 Mapping of SPE-PRMS to UNFC and Solid Minerals 

The commerciality axis in PRMS implicitly combines economic and project maturity status information. Sub-
classification options within PRMS are available to disaggregate commerciality into its components and can be 
used as the basis for mapping between the PRMS, UNFC, and Solid Minerals classification systems. Figure 3-6 
provides a high level mapping based primarily on project economic status (based on the proposed revised 
UNFC definitions). Compared to the Solid Minerals Classification (Section 3.1, Figure 3-2): 

(i) The petroleum Marginal Contingent Resources are the class equivalent of Mineral Resources.  

(ii) Sub-Marginal Contingent Resources represent an internal inventory of currently uneconomic projects to 
be periodically reviewed for development potential and is similar to “Discovered Not Economic” in the 
minerals system.  

(iii) Prospective Resources are the class equivalent of Exploration Results/ 
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Figure 3-6: High Level Mapping of PRMS and UNFC Classifications 

PRMS defines incremental uncertainty categories of Proved and Probable Reserves mapped to Proved and 
Probable Mineral Reserves categories. In the petroleum system, possible quantities are included in high 
estimates of in-place and project recovery efficiency; in the minerals industry geologic control is considered 
insufficient to define Possible Mineral Reserves and these high estimates would be included within Inferred 
Mineral Resources. While PRMS does not define incremental uncertainty terminology for Contingent 
Resources, the terms C1/C2/C3 as used herein are considered to align with Proved, Probable and Possible 
regarding confidence levels. Then, C1/C2/C3 Marginal Contingent Resources Reserves are generally equivalent 
to Measured/Indicated/Inferred Mineral Resources in terms of uncertainty; however, the quantities estimated 
under PRMS are those that can be recovered and sold under a defined development project while Mineral 
Resources are defined in terms of in situ tonnage and grade prior to final mine design.  

Figure 3-7 provides more detailed mapping to UNFC including sub-categorisation based primarily on project 
status (PRMS sub-classes). As shown in Section 3.1, Figure 3-3, these sub-classes are not defined in the 
CRIRSCO template; however, similar stages of development may be identified in minerals projects. 

For Reserves to be attributed, projects are required to meet the evaluator’s normal economic hurdles based on 
reasonable assumptions of forecast conditions (E1.1), but can include situations where there are adverse short-
term market conditions provided that longer-term forecasts remain positive. E1.2 describes projects that are 
sustained by government or other subsidies. 

Projects classified as Marginal Contingent Resources may be technically and economically feasible (E1.1) but 
awaiting resolution of other contingencies (e.g. environmental permits) or may require realistically forecast 
positive improvements in conditions (E2.1). Sub-marginal Contingent Resources require significant, but 
feasible, improvements in conditions (E2.2). Where project evaluations of discovered accumulations are not 
sufficiently complete to define ultimate commerciality, the economic status is “undetermined” (E3.2). Non-
sales quantities (lease fuel, flare and losses) are assigned to E3.1 and may be associated with projects at all 
stages of maturity. 
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Figure 3-7: Detailed Mapping of PRMS and UNFC Classifications 

While detailed development plans may be envisaged for undiscovered accumulations complete with 
production/sales profiles, cash flow schedules and economic analyses, given the associated risk of failure, the 
economic status remains undetermined (E3.2). Unrecoverable quantities, discovered or undiscovered, estimated 
to remain in-place after the completion of all development projects, are designated as E3.3.  

Petroleum projects may be further sub-classified by their maturity being a qualitative indicator of decreasing 
chance of commerciality and such sub-classes are defined in the F-axis. Reserves sub-classes are: On 
Production (1.1), Approved for Development (1.2), and Justified for Development (1.3). Contingent Resources 
sub-classes are Development Pending (2.1), Development Unclarified or On Hold (2.2), and Development Not 
Viable (2.3). While the latter discoveries have no current development plans, they are retained in inventory 
pending major, unforeseen, but feasible improvements in conditions. Unrecoverable Discovered quantities are 
codified as F4.1.  

Projects in undiscovered accumulations are also sub-classified based on exploration project maturity as 
Prospects, Leads or Plays; these are assigned to commodity-specific sub-categories of F3.1, F3.2 and F3.3. 
Associated quantities that are predicted to exist in-place but are not considered recoverable under any 
technically feasible development plan are classified as Unrecoverable (F4.2).  

Petroleum project evaluations may use combinations of deterministic and probabilistic methods with resulting 
sales quantities expressed in both incremental and cumulative terms. Figure 3-6 maps certainty categories in 
terms of PRMS cumulative scenarios: 1P/2P/3P for Reserves where 1P = Proved (G1), 2P = Proved plus 
Probable (G1+G2), and 3P = Proved plus Probable plus Possible (G1+G2+G3); equivalent cumulative scenarios 
for Contingent Resources are 1C/2C/3C and for Prospective Resources are low/best/high estimates.  

When the range of uncertainty is represented by a probability distribution, a low, best, and high estimate shall 
be provided such that:  

(i) There should be at least a 90% probability (P90) that the quantities actually recovered will equal or 
exceed the low estimate. 

(ii) There should be at least a 50% probability (P50) that the quantities actually recovered will equal or 
exceed the best estimate.  

(iii) There should be at least a 10% probability (P10) that the quantities actually recovered will equal or 
exceed the high estimate. 
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For quantities that are forecast to be recovered from undiscovered accumulations (F3), typically low, best and 
high estimates are developed as part of the evaluation and the associated quantities may be defined using the 
commodity-specific sub-categories of G4.1, G4.2 and G4.3 as G4.1, G4.1+G4.2, and G4.1+G4.2+G4.3 
scenarios. In probabilistic assessments, these estimates are aligned with the P90/P50/P10 from distribution of 
predicted sales volumes. Where only a single deterministic best estimate is developed, it is deemed to be 
G4.1+G4.2. Where such estimates refer to remaining in-place quantities, the economic status is E3.3. All 
estimates are conditional on chance of discovery; conditional results may be expressed as a risked best estimate 
or risked mean. 

Those quantities classified as Reserves may be further allocated to Developed (Producing and Non-Producing) 
and Undeveloped according to funding and operational status of related wells and facilities. Such allocations are 
represented by assigning quantities to commodity-specific sub-categories on the Feasibility Axis as in  
Figure 3-8. 
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Figure 3-8: UNFC Codification for Developed and Undeveloped Reserves 

 

3.2.2 SPE/WPC/AAPG/SPEE Petroleum Resources Management System  

This document is maintained by the Society of Petroleum Engineers (SPE) on their website 
http://www.spe.org/spe-app/spe/industry/reserves/index.htm. Combined with the above mapping, these 
guidelines could be applied to evaluations with results reported using the UNFC system, provided that the 
recommended changes to the UNFC definitions are adopted. 
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4. Mapping of the New Russian Federation Classification System to 
UNFC  

Mapping of the new Russian Classification system to the UNFC is part of the mandate for the Mapping Task 
Force (MTF). As discussed below, there are two parallel systems in use in the Russian Federation. A mapping 
of these systems to the current (2004) UNFC was developed and provided by the Russian experts. The MTF 
wants to express its gratitude for this work. 

It is recognized that in developing this mapping based on the proposed revised UNFC, the Russian experts have 
not had the opportunity to compare this work in detail with their mapping to the current version of the UNFC. If 
the proposed changes to the UNFC definitions are adopted, it may be necessary to re-confirm the validity of the 
mapping shown here, based on a more detailed review by the Russian experts. 

When mapping the new Russian Federation (RF) Classification System to the current UNFC (2004) with the 
results adjusted to the format recommended by MTF the following specific features have been revealed by the 
Russian experts. 

(i) All classes and categories of the RF Classification can be allocated by three fundamental criteria of the 
UNFC mapping module thus reflecting different economic viability of reserves/resources taken into 
account in public reporting. 

(ii) The terms “reserves” and “resources” have different meanings in the RF Classification and the UNFC 
and do not correspond to each other. Russian C1 and C2 “reserves” are not necessarily “reserves” as 
referred to in Western classifications. Further, RF “predicted (reconnaissance) resources” (P2 and P3) 
are not recognized as “resources” in Western Minerals classifications (CRIRSCO Template), but are 
recognized as “resources” in Western Petroleum Classifications (SPE PRMS). In Russian Federation, 
“reserves” can be both “economic” and “sub-economic” as well as explored in detailed and 
preliminarily evaluated (C2). At the same time there is a lot in common in descriptive characteristics of 
individual (“parallel”) reserve/resource categories. These can be compared and equalized on the basis 
of certain measure of commonality.  

(iii) The mapping scheme for individual categories of the RF Classification and UNFC seems to be as 
follows: High geological confidence level “measured” resources and “proved” reserves obtained on 
their basis may be equalized to RF categories of A+B+C1; reasonable level of geological confidence 
“indicated” resources and “probable” reserves obtained on their basis may correspond to RF C1 or C2 
categories; low confidence level “inferred” resources may be compared with RF preliminarily evaluated 
C2 or prognostic P1 categories, the latter being referred to “Reconnaissance Resources” not further 
categorized in the UNFC current (2004). According to the same scheme, this subdivision also includes 
RF P2 and P3 undiscovered (prognostic) resource categories.  

(iv) For mineral deposits belonging to high geological complexity groups (in compliance with the RF 
Classification), assignment of “resources” to “reserves” is possible as well as the use of C1 and C2 
categories in design engineering.  

(v) In Russian Federation, estimation of undiscovered (prognostic) resources classified by degree of 
justification of recognition and probability of confirmation is regarded as one of the main results and 
performance indices of exploration activities. Their quantification is carried out using analogies. 
Compiling of inventories and reporting of undiscovered resources by categories is not provided for in 
the current UNFC (2004). For this reason, in the process of mapping all prognostic resources defined in 
Russian Federation by criteria of geological knowledge (Р1, Р2 and Р3) are to be assigned to the UNFC 
“Reconnaissance Resources” class. However, it is noted that the MTF proposes that, at commodity 
level of petroleum, subcategories are established that captures the different levels of prognostic 
resources.  

(vi) Unrecoverable resources are not taken into account by the RF Classification. Such type of estimates 
may be used for internal long-term planning and project management. By implication resources 
remaining in-place correspond to losses of solid minerals. They may have a conditional commercial 
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value. The estimation of In-Balance economic reserves is supposed to include determination of their 
tonnages in situ as well as their recoverable quantities with the account taken of mining losses and 
dilution, i.e. by the quantity of marketable mineral product produced and sold. A rather confident 
forecast and taking losses and dilution into consideration can be effected on the stages of design and 
bringing mining unit into production.  

(vii) Referred to In-Balance economic reserves in the RF Classification and the UNFC are those which at the 
moment of evaluation prove to be economically efficient for recovery according to the results of 
technical/economic investigations.  

(viii) The most crucial and meaningful part of calculating “economic” (“In-Balance”) reserves according to 
the UNFC and the Russian Classification is their estimation by results of feasibility or at least pre-
feasibility studies based on reasonably admissible factors influencing economic efficiency of extraction 
of mineral resources from the subsoil.  

(ix) If the recovery of mineral resources from the subsoil proves to be economically unjustified at the 
moment of evaluation but is promising to be such in the foreseeable future, these quantities in 
compliance with the RF Classification are referred to Out-Of-Balance (subclass “1”). If the non-
commerciality is related to the specific location of the deposit, or to social or environmental conditions, 
etc., the resources are also assigned to Out-Of- Balance ones (subclass “2”). This subclass of RF 
classification may be mapped to the class of “Discovered Not Economic Resources of UNFC. 

The MTF has redrafted the tables received from the Russian experts in order to (i) compare directly with the 
tables used in the preceding sections of this report to illustrate the mapping of the UNFC to the CRIRSCO 
Template and the SPE-PRMS, and (ii) reflect the proposed revised definitions for the UNFC, as set out in 
section 2 of this report. 

For the benefit of readers not familiar with the Russian classification, the MTF has developed a brief 
description of the Russian classification system.  

4.1 Russian Federation Classification 
The Russian Federation’s State Commission on Mineral Reserves maintains classification systems for solid 
minerals (RF-M-2006) and petroleum (RF-P-2005) reserves and resources. While maintained separately and 
utilizing slightly different terminology, the underlying classifcation principles are aligned between the solid 
minerals and petroleum systems. All Russian Federation classifications are based on: 

(i) Economic efficiency 

(ii) Degree of commercial development 

(iii) Degree of geological study  

4.2 Russian Federation Classification for Solid Minerals (RF-M-2006) 
Figure 4-1 illustrates the current Russian classification system for minerals. Given sufficient geological 
information, identified areas of mineralization are initially divided into “Reserves” and Undiscovered 
Resources. “Reserves” in RF-M-2006 encompasses not only those in situ deposits explored in detail and judged 
to be economic (On-Balance - economic) but also prospective portions of the subsoil preliminarily evaluated as 
economic and/or which may become economically viable for extraction in the future (Off-Balance – potentially 
economic). When related to the CRIRSCO system, On-Balance (economic) reserves are equivalent to Mineral 
Reserves. Off-balance (potentially economic) reserves are equivalent to Mineral Resources. 

Depending on the complexity of geological structure of a deposit, operational status of a project and degree of 
uncertainty of information about the object in question, “reserves” of different confidence code levels can be 
defined.  
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Figure 4-1: Russian Federation Minerals Classification System (2006) 

 

4.2.1 Mapping of UNFC to Russian Federation Solid Minerals Classification 

Figure 4-2 illustrates a high level mapping of RF-M-2006 based on the proposed UNFC definitions. This table 
demonstrates that fundamental characterization of reserves/resources in the Russian classification and the 
UNFC (economic, potentially economic and undiscovered) reflect different economic contents of individual 
classes (see column 2). In RF-M-2006, as distinct to UNFC and the CRIRSCO template, “reserves” may 
include not only quantities explored in detail and proved to be economically efficient but also prospective 
portions of the subsoil preliminarily evaluated as economically viable as well as resource not economic at the 
time of the estimation but which may become justified for economic extraction in the future. Depending on the 
complexity of the geological structure of a deposit, operational status of a project and degree of uncertainty in 
the information about the object in question, “reserves” of different confidence levels (categories) can be 
obtained and defined by the appropriate UNFC codes. 
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Figure 4-2: Preliminary Mapping of Russian Federation Minerals  

Classification (2006) to UNFC 
 

Multiplicity of geological deposit types, methods and techniques applied in practice of their exploration and 
evaluation may be responsible for ambiguous mapping in results and codification of the classification systems 
being mapped. Mismatching of the numbers of subdivisions identified along the appropriate axes in different 
classifications may lead to the necessity of aggregating data by subcategories or their separate reporting beyond 
the framework of respective classifications. 
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4.3 Russian Federation Classification for Petroleum (RF-P-2005) 
The Russian Classification for Petroleum (Figure 4-3) was revised in November 2005 and all reports to the 
Ministry of Natural Resources will conform to the new system by January 2009. 

“Geological Reserves” refers to Quantities of oil, gas, and condensate and contained associated components in-
place confined to discovered accumulations studied by drilling. When appropriate development plans are 
applied, accumulations are subdivided into: 

(i) Normally Profitable: those that can be economically produced at the time of the evaluation, and have no 
contingencies to prevent production and sales. 

(ii) Contingently Profitable: those that can not be commercially developed without reasonable 
improvements in conditions. 

(iii) Sub-economic: those where production, at the time of the estimation, is impractical or technically 
unfeasible. 

Recoverable reserves are only estimated for Normally and Contingently Profitable “reserves”. In-place 
quantities are estimated for Sub-economic “reserves”. 

 
Figure 4-3: Russian Federation Petroleum Classification (2005) 

 

The recoverable quantities are categorized by a combination of the degree of geological knowledge and the 
depth of development into: 

(i) Category A: (reasonably assured) are those quantities under development by a grid of production wells 
drilled according to a development plan.  

(ii) Category B: (identified) includes that portion of the reservoirs adjacent to (within the influence of) 
productive wells). 
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(iii) Category C1: (estimated) includes reserves of 1) non-drilled parts of a reservoir adjacent to reserves of 
Categories A+B within the possible extraction cone area, 2) non-tested wells area of the reservoir if its yield 
was proved by testing/production from other wells (analogs). 

(iv) Category C2: (inferred) reserves include: 1) parts of beyond C1 provided adequate geological and 
geophysical information support horizon continuity, 2) horizons whose productivity has not been proven by 
flow tests but is based on well logs, 3) non-drilled fault blocks in reservoir whose production has been 
successfully demonstrated but are inferred to be productive based on analogy. 

Undiscovered features that have a defined chance of discovery are categorized as:  

(i) Category D1 (localized): Petroleum quantities in potentially productive formations confined to 
identified traps prepared for drilling. The shape, size and mode of occurrence of inferred petroleum 
accumulations are determined by geological and geophysical investigations, thickness and reservoir 
characteristics. The assumed composition and properties of the oil and gas are based on analogy with explored 
deposits.  

(ii) Category D2: (prospective) include petroleum in litho-stratigraphic complexes and horizons whose 
potential has been proven for larger regional structures. 

(iii) Category D3: (predicted) includes petroleum potential in large litho-stratigaphic complexes where no 
commercial discoveries have yet been made.  

4.3.1 Mapping of UNFC to Russian Federation Petroleum Classification  

Figure 4-4 documents the preliminary mapping of Russian Federation petroleum classification using the 
proposed UNFC definitions, based on equivalencies interpreted on the 3 major axes.  
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Figure 4-4: Preliminary Mapping of Russian Federation Petroleum Classification to UNFC 
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The apparent lack of alignment in the associated G-axis descriptions of level of confidence in the Economic 
Reserves class is related to a differing assessment approach. UNFC is a project-based system; once a project is 
categorized by its maturity, the estimates of recoverable quantities are defined as full range based on in-place 
and recovery efficiency uncertainty scenarios. The Russian Federation’s system is reservoir-based and would 
first subdivide a reservoir by geological confidence and use this as the basis for assigning project maturity. 
Category A reserves are only associated with producing wells. Thus for areas of the reservoir assigned to C2 
based on in-place uncertainty, it would not be logical to include the high confidence associated with a 
producing well.  
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5. Discussion of Feedback 
Following the release of the draft Task Force report on 9 October 2007, and discussions of the members of the 
AHGE at the Fourth Session of the Ad Hoc Group of Experts on Harmonisation of Fossil Energy and Mineral 
Resources Terminology, held in Geneva, 17-19 October 2007, it was agreed to seek comments from the AHGE 
at large before finalisation of the report. Particular attention was given to obtaining feedback from those 
organisations that were users of the current (2004) UNFC in order to gauge the potential impact of the proposed 
changes on their existing classifications.  

Comments were received from organisations and individual members located in: Austria, Canada, China, 
Germany, Hungary, India, Poland, Russian Federation, Ukraine, United Kingdom (UK) and United States of 
America (USA). A copy of all submitted comments is provided in Attachment II.  

Of those that provided feedback, China, Hungary, India, Poland and Ukraine indicated that they applied the 
UNFC or used mineral systems that were based on the UNFC. 

Key feedback issues have been summarised in the following sections. Where a final recommendation has been 
developed, it is highlighted in bold italics text. 

5.1 Defining Reserves and Resources 
The problem of clarity in defining the terms “reserves” and “resources” results in significant confusion. 
Although the terms are widely used in both the petroleum and minerals industries, they are subject to different 
definitions, interpretations, and applications. The current (2004) UNFC includes definitions of Classes using 
these terms, but the terms themselves were not given separate definitions except for proved reserves beyond the 
definitions of categories that identified them.  

In PRMS the term “resources” is used generically and is intended to encompass all quantities of petroleum 
naturally occurring on or within the earth’s crust, discovered and undiscovered, (recoverable and 
unrecoverable) plus those quantities already produced. Further, it includes all types of petroleum whether 
currently considered “conventional” or “unconventional”. Contingent Resources and Prospective Resources are 
specific terms that are applied to all recoverable quantities that are not either “reserves” or “production”. 

In the CRIRSCO Template, there is no definition of the term “resources”. The term “Mineral Resources” refers 
to in-situ quantities that have reasonable prospects for eventual economic extraction. The term Exploration 
Results is considered equivalent to PRMS’s Prospective Resources, but CRIRSCO never uses the term 
resources associated with these Exploration Results. Both PRMS and CRIRSCO apply the term “reserves” only 
to commercially recoverable quantities. 

The Russian Federation uses the term “In-place Resources” or “Geological Resources” to refer to deposits in 
the exploration phase that are “undiscovered”. The Russian Federation uses the term “In-place Reserves” or 
“Geological Reserves” to refer to discovered reservoir/deposits whether they are commercially developable or 
not. 

The Task Force considered two options: 

(i) A revised UNFC text is developed that incorporates specific definitions of “reserves” and “resources” 
(modified or unmodified). Essentially, this approach recommends that the UNFC “sets the standard” for these 
terms. 

(ii) Some members consider that option 1 is impractical due to the widespread use of the terms that already 
exists and hence the difficulty in achieving global consensus. Their proposal is that the revised UNFC text 
avoids reliance on these terms and defines Classes (where necessary) using simple non-technical terminology. 
This could serve to enhance global communications at the level of the umbrella system without compromising 
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the very specific (and carefully defined) usage of the two terms at the detailed level of systems such as the 
CRIRSCO Template, the SPE-PRMS and the RF classification.  

Option 2 is recommended. 

Some members of the Task Force recommend that, in UNFC text referring generically to “all quantities”, the 
phrase “reserves and resources” should be used. Other members do not support this specific recommendation. 

5.2 Clarifying In-Place versus Recoverable Quantities 
This issue was identified as a particularly important one for the UNFC to address in order to avoid confusion in 
communications.  

Although there is generally an excellent correspondence between the CRIRSCO Template and SPE-PRMS in 
terms of the fundamental principles, there is one area in particular where the two industries deviate from each 
other in terms of the reported quantities for Mineral and Contingent Resources. This difference relates to the 
reporting of in situ quantities versus recoverable quantities, a problem that is further compounded by the fact 
that an in-place estimate in petroleum is generally not equivalent to an in situ estimate for Mineral Resources as 
defined by CRIRSCO. In addition, the UNFC is designed to provide a “mass balance” of quantities estimated to 
be initially in-place by classifying both expected future production and those quantities that are expected to be 
left in the ground. This “mass balance” is incorporated into SPE-PRMS through the classification of 
“Unrecoverable” quantities, but is not applied within the CRIRSCO Template. 

Although Mineral Resources are estimated quantities “in the ground” they are limited to those parts of a deposit 
that “have reasonable prospects for eventual economic extraction”. Mineral Resources do not include parts of a 
deposit that are considered to be technically unrecoverable (not mineable for geological reasons), nor do they 
include those parts of the deposit that are below a cut-off grade and which would not (currently) be expected to 
be economically extractable. Hence, it is expected that the quantities defined as Mineral Resources will 
eventually be mined and could therefore be considered as “potentially economically recoverable”. Actual mined 
quantities may deviate from these quantities to some degree, but the impact varies by commodity and cannot be 
estimated until a reasonably detailed mine plan is available. 

Although not part of the CRIRSCO Template, the mining industry also refers to “Mineral Inventory” 
(particularly in the coal sector). In contrast to Mineral Resources, Mineral Inventory is estimated without 
applying any economic (cut-off grade) constraints. The additional quantities that would be included in Mineral 
Inventory but not in Mineral Resources would therefore be those that are considered to be technically 
recoverable, but which currently do not have reasonable prospects for eventual economic extraction; these are 
defined as “Discovered not Economic” in section 3 of this report.  

Thus, conceptually, Mineral Resources is that portion of in situ Mineral Inventory that is deemed eventually 
economically extractable and Mineral Reserves is that portion of Mineral Resources that will be recovered 
under a defined mine plan. While conceptually correct, it is not common for minerals evaluators to estimate in 
situ quantities (tonnage and grade) beyond those classified as Mineral Resources. Only Minerals Reserves are 
reported in terms of recoverable (“as mined”) quantities. 

In petroleum, when Contingent Resources (as defined in SPE-PRMS) are estimated, a development plan is 
defined, at least conceptually, but since it has yet to be finalised (because of technical immaturity and/or 
commercial contingencies) these quantities could also be said to reflect only what is "technically recoverable". 
The sub-class of Development Not Viable captures those quantities that are technically recoverable, but which 
(currently) do not have potential for economic recovery.  

As supported by the mapping of the CRIRSCO Template and SPE-PRMS, there is a general correspondence 
between Mineral Resources and the more mature sub-classes of Contingent Resources. In addition, Mineral 
Inventory (as defined above) would seem to be roughly equivalent to all three Contingent Resource sub-classes 
combined (i.e. including Development Not Viable).  
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It is an underlying principle in PRMS that all quantities are reported in terms of petroleum products in their 
condition as marketed (“sales quantities”). While initially-in-place estimates are generated as the basis (in most 
cases) for estimating recoverable quantities, this can only be derived from reports by summing those quantities 
reported as recoverable with the residual defined as Unrecoverable. 

There is alignment between minerals and petroleum in quantities reported as “reserves” (UNFC- F1 category); 
in both cases, these are recoverable sales (and non-sales if applicable) quantities. However, there is not 
complete alignment in other categories. Quantities reported as discovered/not commercial (F2) in minerals are 
not those quantities that are recoverable, but in the case of Mineral Resources, are in situ potentially 
economically recoverable. In situ materials that do not meet Mineral Resources criteria and labelled as 
“Discovered Not Economic” are typically not estimated and reported. Quantities reported as discovered/not 
commercial (F2) in petroleum are all recoverable with the exception of F2.4 which is the residual of the 
initially-in-place that is not recovered by defined development programs. 

Two options have been considered, but no firm agreement reached as to which would be the simplest and 
clearest for users. The options are: 

(i) Create a new Category (F4) that refers to those residual quantities located “in the ground” in 
accumulations/deposits for which no technically feasible development plan has been defined. In PRMS this 
would represent initially-in-place minus all reported recoverable quantities. Since there is not an equivalent to 
initially-in-place in the Template, and no estimates of tonnage and grade are made beyond Mineral Resources, 
the F4 Category would not be used.  

The key advantage of this approach is that it recognises the equivalence between Contingent Resources and 
Mineral Resources in terms of representing potentially recoverable quantities, and hence facilitates both being 
assigned to F2 and/or its sub-categories without requiring any changes to the definitions as set out in the draft 
Task Force report. In addition, it provides the option (but not requirement) for both petroleum and solid 
minerals to express quantities as in-place or (potentially) recoverable. The proposed F2.4 sub-category is not 
required in this option as Unrecoverable (i.e. additional quantities remaining in-place) would be uniquely 
defined by E3.3/F4. 

However, there remains the potential for confusion in clearly identifying the basis for quantity estimates 
categorised as F2 (and F3) in some commodities and extraction programs where the technically recoverable (but 
in situ) estimates and projections of commercially recoverable quantities are quite different 

(ii) Differentiate remaining in-place (and in situ) estimates from recoverable quantities by appending an 
alpha character on the G-axis (e.g. G1P is high confidence in-place and G1R is high confidence recoverable (or 
assume R is the default and only append P for in-place (or vice versa). 

The advantage of this approach is that it allows the proposed E and F-axis definitions to remain intact. The G-
axis remains an indicator of estimate uncertainty whether applied to in situ, recoverable, or remaining-in-place 
quantities. There is the option, but not requirement, to utilise sub-categories to report estimates of recoverable 
quantities. 

This option would create complexity in a purely numeric designation (language independent to avoid English 
alphabet letters) as originally envisaged by UNFC.  

The Task Force recommends utilising option 1. Some members have identified several caveats as set out 
below, but it should be noted that the following comments do not represent the views of all members of the 
Task Force: 
 
(a) There may be circumstances where quantities reported as F2 in a minerals evaluation may not align 
with the sum of recoverable volumes reported in a petroleum evaluation under F2.1 to F2.3.  

(b) Petroleum evaluators should ensure that they fully assess potential recoverable volumes under F2.3 by 
applying all technically feasible development projects regardless of economic viability. 
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(c) Notwithstanding b), a portion the quantities reported as Unrecoverable by petroleum evaluators may 
include quantities that will become recoverable in the future as technology advances. 

(d) Since estimates in mineral evaluations are typically confined to Mineral Resources and there is no 
estimate of original discovered in-place quantities, there will rarely be an accounting of additional minerals 
inventory or unrecoverable. 

(e) If minerals evaluators choose to speculate on recoverable quantities for inventories (but not public 
disclosures), such estimates should be sub-categorised as F2.1 – F2.3.  

5.3 Accommodating National Inventory Approaches 

The UNFC is intended to meet the diverse needs of international energy studies and policy formulations, 
national resource inventories, company business portfolios and financial reporting. Both PRMS and CRIRSCO 
are primarily viewed as systems designed to support reserves and resources management and reporting in 
commercial ventures, though the project-based principles of PRMS were originally developed by a national 
agency and have been successfully applied by them for some 15 years. Evaluators charged with maintaining 
national inventories of reserves and resources to support centralised long term planning may need to take a 
different approach in order to document the full potential of an area.  

Such national inventories typically begin at the basin or play level. Proved plays are those that have been 
drilled/sampled to the extent that a significant accumulation has been discovered but there may not yet be any 
commercial development. Unproved plays are those that, based on geological analysis, could yield discoveries 
in the future, but there is a risk that the play will not be confirmed by discoveries. Using statistical analysis 
techniques, evaluators can forecast distributions of original in-place quantities, the portion of the play that will 
yield discoveries, the portions that will ultimately (perhaps > 50 years) be commercially developed (in addition 
to existing commercial and sub-commercial projects) assuming some pace of leasing and economics, and a 
recoverable part of the original in-place quantities. Conversions from in-place to recoverable are often based on 
historical analogues, possibly with some projection of new technologies.  

Conceptually, this basin analysis approach can be integrated within the UNFC system where most of these 
projections would fall within the F2 and F3 domain. Even in the discovered/not yet developed sector, national 
governments may wish to catalogue quantities that can be potentially developed if leased and funded. These 
may be assessed as economic (E1), but since development would be contingent on leasing, funding and the 
confirmation of a specific commercial development project, they would be classed as F2. 

Whether the development projects are funded from the private or government sectors, or not yet funded, it 
remains the case that no recoverable quantities can be estimated in the absence of at least a conceptual 
development project. The term “project” takes on a slightly different character with different levels of maturity, 
but all the principles are the same.  

Communications are further complicated by the fact that some national agencies refer to the total quantities as 
“projected reserves”, whereas the CRIRSCO and SPE systems carefully define and use the key term of 
“reserves” only for commercially recoverable quantities associated with a specific mine or development project 
(see Section 5.1 above regarding use of terminology). 

It is felt that these types of analyses can be accommodated in UNFC, but careful mapping is required in 
order to ensure an appropriate level of consistency. 

5.4 Attributing Mineral Reserves Based on Pre-Feasibility Studies 

Historically, some minerals evaluators have considered that a Feasibility Study was required to attribute 
Mineral Reserves. However, even under the current (2004) UNFC, Probable Mineral Reserves could be 
assigned on the basis of a Pre-Feasibility Study. The difference between the current UNFC (2004) and the 
proposed new definitions is that all “reserves” would now fit into F1 rather than be split between F1 and F2, 
thus providing alignment between the UNFC, the CRIRSCO Template and SPE-PRMS. 
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In addition, under CRIRSCO guidelines: 

Pre-feasibility studies will be sufficiently detailed to enable a decision to abandon or defer the project or move 
to the feasibility stage. Reserves are usually (but not always) publicly declared following a pre-feasibility study 
provided the study has adequately addressed the modifying factors and no significant impediments to 
development have been identified. 

Although the Template does not separate Mineral Reserves on a project status basis, CRIRSCO could, if 
required, assign projects based on Feasibility studies to F1.1 (if extraction is underway) and F1.2 (if 
development is underway), but those projects for which reserves can legitimately be publicly declared following 
a Pre-Feasibility Study (or a Feasibility Study, where appropriate) would be classed as F1.3 to denote a lower 
level of detail.  

The proposed UNFC generic definitions do not use the terms Feasibility or Pre-Feasibility Study, because: 

1. They are too specific in relation to the critical distinction that is between reserves and 
contingent/mineral resources; and, 

2. They are commodity-specific, having no meaning in most of the petroleum sector. 

The overall intent of the guidelines is to ensure that, provided studies are sufficiently complete for a company to 
be able to demonstrate a technically and commercially viable development project, then reserves may be 
attributed. F1.3 aligns with petroleum’s criteria for projects that are “Justified for Development”.  

5.5 Stage of Exploration versus Level of Confidence in Estimates 

While stated in several different ways, there is general discomfort among some current users of the UNFC with 
respect to the proposed new definitions for the G-axis categories, e.g. 

G1 Quantities associated with a known deposit that can be estimated with a high level of confidence. 

Versus the prior 2004 UNFC definition: 

G1 Detailed Exploration:  

Detailed exploration involves the detailed three-dimensional delineation of a known deposit achieved through 
sampling, such as from outcrops, trenches, boreholes, shafts and tunnels. Sampling grids are closely spaced 
such that size, shape, structure, grade, and other relevant characteristics of the deposit are established with a 
high degree of accuracy. Processing tests involving bulk sampling may be required. A decision on whether to 
conduct a feasibility study can be made from the information provided by detailed exploration. 

Combined with the other categories (G2: General Exploration, G3: Prospecting, G4: Reconnaissance Study) and 
associated wording, it is apparent that the terms were denoting both the stage of exploration and the level of 
confidence in the estimated quantities. The UNFC-2004 F-axis categories were more focused on the mining 
studies (Feasibility Report, etc.). Under the Task Force proposal and in order to facilitate alignment with 
petroleum, the F-axis would become a more explicit project maturity indicator (which includes both engineering 
and geosciences degree of study in an assessment of the potential for commercialisation of a development 
project) and the G-axis is limited to an indication of the level of confidence in both the in-situ quantities 
(tonnage and grade) and the expected recovery efficiency of the development plan being applied. 

The key criterion for each of the 2004 definitions (e.g. “high degree of accuracy” for G1) is maintained in the 
proposed definitions, as can be seen by reference to Table 1.  

The CRIRSCO definitions are more aligned with petroleum in terms of level of confidence, although for 
minerals the emphasis remains on geological studies as they relate to estimates of in-situ quantities that could 
have potential for economic extraction.  
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It is noted that minerals and petroleum have very different views of recovery efficiency due to the fact that in 
mining it is feasible to recover most if not all of the in-situ estimate whereas in petroleum recovery reflects the 
ability to get it to move through the rock formation to the producing wells, and recovery efficiency can be a 
very small proportion of the in-place estimate if the rock and/or fluid characteristics are not favourable. 

The proposed UNFC definitions provide G categories that are designed to accommodate both petroleum and 
solid minerals. While the words are different, this should not prevent alignment with assessments under 
UNFC-2004 mineral guidelines. 

5.6 Mixing of Incremental and Scenario Terms  

In the minerals sector, quantities are always assessed in discrete “tranches”. This is completely understandable, 
since the commodity does not move in the sub-surface and therefore can be defined as a specific volume in 
three dimensions. This is referred to as the incremental approach, in that Indicated Resources are incremental 
(additional) to Measured Resources, for example. In petroleum, this logic has serious problems associated with 
it and it is becoming the dominant approach to consider scenarios as the basis for characterising uncertainty in 
estimates of petroleum quantities. In this approach, typically three scenarios, reflecting low, best and high 
estimates, are generated. If the development project satisfies the requirements for reserves, these three scenarios 
would be defined as Proved (1P), Proved plus Probable (2P) and Proved plus Probable plus Possible (3P). These 
estimates can then be disaggregated to provide Probable and Possible reserves, but the scenario terms have 
become widely accepted and are more meaningful for petroleum evaluators.  

Thus, while a probable reserve under CRIRSCO is considered directly equivalent to a probable reserve under 
PRMS, and hence both would be coded as 112 under the proposed UNFC definitions, in the petroleum sector 
the wide use of 2P reserves would have to be coded as 111+112. While this creates somewhat complex tables in 
Section 3 of the Task Force report, it recognises the dual approach.  

5.7 Maintaining Simplicity in the 3D Matrix Approach 

Several responders expressed concern regards complicating the initial simple 3x3x4 matrix with multiple levels 
of sub-categories (e.g. F1.1.1.1). These have been generated as a consequence of the mapping work, and 
particularly with respect to PRMS, which is a system that provides a very high degree of granularity. These 
additional sub-categories are not defined at the generic level of the UNFC as they are considered to be 
commodity-specific and are not necessarily applied on a global basis. However, they are included within the 
mapping sections in order to (a) illustrate the relationship between the systems and (b) explicitly assign the 
codes to the respective definitions in order to preclude alternative applications of the same codes. 

In defining classes for any revised UNFC, great care will be required to ensure that the relevant sub-categories 
are always clearly documented, as the high level categories may not always provide sufficient discrimination to 
be useful on their own.  

5.8 Developed and Undeveloped Reserves 
In PRMS, those quantities classified as Reserves may be further allocated to Developed (Producing and Non-
Producing) and Undeveloped according to funding and operational status of related wells and facilities. Thus, 
an individual project could have quantities in all of these Reserve status sub-divisions. Further, undeveloped 
quantities may exist in all three project maturity sub-classes of Reserves and, for each Reserve status sub-
division, there is a range of uncertainty. Thus, even Developed Producing Reserves may have a Possible 
category based on low certainty of upside recovery.  

The Task Force recommends that such allocations be represented by assigning quantities to commodity-
specific sub-categories on the F- Axis.  

While not part of the CRIRSCO Template, Developed and Undeveloped allocations are applied by some 
minerals companies to satisfy specific regulatory and accounting reporting requirements; sometimes it is an 
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allocation of quantities based on the funding and operational status of the extraction program (including 
facilities) being applied, whereas in other cases it is used as a project maturity indicator (i.e. the mine is 
developed or undeveloped).  

5.9 Sales and Non-Sales Production  

It is recognised that not all quantities produced/extracted will ultimately be sold in the commercial market. This 
term was originally introduced in UNFC to allow for quantities produced in barter economies. In petroleum, the 
extracted material may be consumed (lease fuel), lost (e.g. flared gas), or simply re-injected. 

Petroleum tracks both raw wellhead production and sales quantities (after surface processing, lease fuel use and 
losses) and all reserves and resources should be quoted in terms of sales quantities at a defined transfer point. 
E3.1 is used to capture those remaining quantities projected to be non-sales in the development plan. 

 Minerals use the term Run-of-Mine to define the raw extraction in terms of tonnes and grade and this forms the 
basis of Mineral Reserves estimates. If there are any losses prior to on-site processing, they may be noted but 
are typically not significant or tracked separately. Such losses end up in tailings which may be re-worked in the 
future. Even if there is stockpiling, it has already been captured in Run-of-Mine production and reserves. The 
impact of on-site processing prior to transfer/sale (mineral processing recovery factor) is reported separately 
from the tonnage and grade that are reported as Mineral Reserves. Thus there may be no Non-sales quantities 
reported for Mineral Reserves. 

5.10 Impact on Prior Applications of UNFC 
The UNFC has already been adopted (or adapted) as a national system and applied to solid minerals by a 
number of countries including China, India, Indonesia and Ukraine. The Task Force recognised that its 
recommended changes could lead to some complications for existing users. 

Overall, it was felt that the benefits of establishing a fully-harmonised generic classification system out-
weighed the disadvantages associated with change. If the proposals of the Task Force are accepted then, in 
order to maintain global consistency, a re-evaluation of the existing classifications would be appropriate. It is 
noted that any such re-evaluation should not require any re-assessment of quantities as such, but a check on the 
impact of the changes to the category/sub-category definitions in terms of possibly modifying the codification 
of the quantities in some cases. It is accepted that these national systems may need to be re-mapped if the 
UNFC is updated and the codification adjusted where required.  
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6. Conclusions and Recommendations 
The Mapping Task Force has reached several key conclusions and makes some specific recommendations for 
due consideration by the AHGE. 

(i) The existing category and sub-category definitions of the 2004 UNFC led to some inconsistencies when 
considered in the context of mapping to the CRIRSCO Template and SPE-PRMS. A key issue was the 
fact that a probable petroleum reserve and a probable mineral reserve mapped to different Classes in the 
UNFC, despite the CRIRSCO-SPE mapping work indicating a general correspondence between them. 
Fixing this particular issue was achieved through the use of generic definitions that reflected the general 
principles rather than narrow commodity-specific constraints. 

(ii) In order to provide an appropriate high-level system, the Task Force has also simplified all the current 
category and sub-category definitions, to the extent possible, to a point where they incorporate the 
necessary principles for all commodities, but without material deviation from their current meaning. As 
part of this process, the Task Force has excluded detailed and/or commodity-specific information that 
could be captured in commodity-specific guidelines. The Task Force also recommends removal of the text 
labels that were attached to the definitions in the 2004 version. These were considered unnecessary and 
potentially misleading. 

(iii) It is recommended that the proposed changes to the UNFC definitions are accepted by the AHGE and a 
revised UNFC document is generated as soon as possible to reflect those changes. 

(iv) The mapping of the CRIRSCO Template and the SPE-PRMS systems against the revised definitions 
illustrates the high level of harmonisation that has been achieved. Further, given this level of 
harmonisation, it is envisaged that the existing guidelines for the two systems could be applied to the 
UNFC with little, if any, modification 

(v) The mapping of the Russian Federation classification system to proposed new UNFC definitions is 
considered to be only preliminary at this stage. Further discussions and interaction with the Russian 
experts is necessary to finalise the mapping work. 

It is hoped that additional national classification systems will be mapped to a revised UNFC as soon as feasible. 
The onus for the mapping effort would lie with the agency that applies the classification system, but should be 
supported by the AHGE. Such mappings should be formatted similar to section 3 with sufficient detail to 
establish equivalency to UNFC categories and classes. Further indications of alignment with the CRIRSCO 
Template (for solid minerals) and PRMS (for petroleum) should form part of the mapping report. Any 
significant areas where such alignment is not feasible should be noted and the reasons for lack of alignment 
should be documented. 

(i) It is recommended that a “working group” is established with similar membership to that of the Mapping 
Task Force with a mandate to provide advice and guidance to any such mapping effort, with particular 
emphasis on maintaining a standardised format for the mapping document and ensuring consistency with 
the existing mapped systems.  
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Attachment I: UNFC/CRIRSCO/PRMS Category Definitions 
The proposed UNFC category and sub-category definitions shown here are generically applicable to both solid 
minerals and petroleum. Additional sub-categories beyond those shown here may be utilised for the purposes of 
addressing the greater granularity available in some commodity-specific systems.  

Estimated quantities of a commodity are defined only by Classes, which are discrete combinations of categories 
or sub-categories from each of the three criteria: E, F and G. It is not meaningful, therefore, to consider 
quantities in the context of only one or two of these three criteria. However, it is useful to compare each of the 
definitions with the specific wording of systems being “mapped” to the UNFC. 

The following table documents excellent alignment between the proposed UNFC definitions and the relevant 
aspects of the definitions and guidelines that are contained in the International Template for the Public 
Reporting of Exploration Results, Mineral Resources and Mineral Reserves (the Template) maintained by the 
Committee for Minerals Reserves International Reporting Standards (CRIRSCO) and the Petroleum Resources 
Management System (PRMS) for classification and reporting of petroleum maintained by the Society of 
Petroleum Engineers (SPE). Section 3 of this report provides more in-depth discussion of the “mapping” carried 
out between the Template and PRMS respectively and the proposed revised UNFC. 
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Table 2: UNFC/CRIRSCO/PRMS Category Definitions 
 
Cat. UNFC Definitions CRIRSCO Template SPE-PRMS 

E1 Extraction and sale is economically 
viable. 
 
Refer to definitions of E1.1 and E1.2. 

See mapping of sub-categories.  See mapping of sub-categories. 

E1.1 Extraction and sale is economic on the 
basis of current market conditions and 
realistic assumptions of future market 
conditions.3 Economic viability is not 
affected by short-term adverse market 
conditions provided that longer-term 
forecasts remain positive. 

Mineral Reserve: 
Appropriate assessments and studies 
have been carried out, and include 
consideration of and modification by 
realistically assumed mining, 
metallurgical, economic, marketing, 
legal, environmental, social and 
governmental factors. These 
assessments demonstrate at the time of 
reporting that extraction could 
reasonably be justified. 
 
The term ‘economically mineable’ 
implies that extraction of the Mineral 
Reserve has been demonstrated to be 
viable under reasonable financial 
assumptions. 
 
Reclassification of Mineral Reserves 
to Mineral Resources: 
It is not intended that re-classification 
from Mineral Reserves to Mineral 
Resources or vice versa should be 
applied as a result of changes expected 
to be of a short term or temporary 
nature, or where company management 
has made a deliberate decision to 
operate on a non-economic basis. 
Examples of such situations might be 
commodity price fluctuations expected 
to be of short duration, mine emergency 
of a non-permanent nature, transport 
strike etc. 

Determination of Commerciality (in 
part): 
A reasonable assessment of the future 
economics of such development projects 
meeting defined investment and 
operating criteria; a reasonable 
expectation that there will be a market 
for all or at least the expected sales 
quantities of production required to 
justify development; evidence that legal, 
contractual, environmental and other 
social and economic concerns will 
allow for the actual implementation of 
the recovery project being evaluated. 
 
Economic Limit: 
Interim negative project net cash flows 
may be accommodated in short periods 
of low product prices or major 
operational problems, provided that the 
longer-term forecasts must still indicate 
positive economics. 
 

E1.2 Extraction and sale 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. 

Not explicitly defined and therefore not 
reported separately. 

Not explicitly defined and therefore not 
reported separately. 

E2 Extraction and sale has not yet been 
confirmed to be economically viable. 
 
Refer to definitions of E2.1 and E2.2. 

See mapping of sub-categories. See mapping of sub-categories. 

                                                      
3 Market conditions are defined to include prices, costs, legal/fiscal framework, environmental, social and other non-
technical factors that directly impact economic viability. 
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Cat. UNFC Definitions CRIRSCO Template SPE-PRMS 

E2.1 Extraction and sale 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 extraction in the 
foreseeable future. 
 

Mineral Resource: 
A concentration or occurrence of 
material of economic interest in or on 
the Earth’s crust in such form, quality 
and quantity that there are reasonable 
prospects for eventual economic 
extraction. 

Economic Status: 
Marginal Contingent Resources are 
those quantities associated with 
technically feasible projects that are 
either currently economic or projected 
to be economic under reasonably 
forecasted improvements in commercial 
conditions but are not committed for 
development because of one or more 
contingencies. 

E2.2 Extraction and sale is not economic on 
the basis of realistic assumptions of 
future market conditions, and eventual 
economic extraction would require a 
substantial improvement in market 
conditions. 
. 
 

Not explicitly defined since:
 
Portions of a mineral deposit that do 
not have reasonable prospects for 
eventual economic extraction must not 
be included in a Mineral Resource. 
 
Currently this material, informally 
defined as “Discovered Not Economic” 
may not be publicly reported, however 
as with petroleum it may form part of an 
inventory of discovered mineralisation 
pending major changes in commercial 
conditions.  

Economic Status: 
Sub-Marginal Contingent Resources 
are those quantities associated with 
discoveries for which analysis indicates 
that technically feasible development 
projects would not be economic and/or 
other contingencies would not be 
satisfied under current or reasonably 
forecasted improvements in commercial 
conditions. These projects nonetheless 
should be retained in the inventory of 
discovered resources pending 
unforeseen major changes in 
commercial conditions. 

E3 Extraction and sale is not economic or 
economic viability has not yet been 
determined. 
 
Refer to definitions of E3.1, E3.2 and 
E3.3. 

See mapping of sub-categories. See mapping of sub-categories. 

E3.1 Extraction without sale. Not explicitly defined. Economic Status: 
Non-sales (lease fuel, flare, and losses) 
may be separately identified and 
documented in addition to sales 
quantities for both production and 
recoverable resource estimates. 

E3.2 Economic viability of extraction has not 
yet been determined. 
 

Exploration Results: 
This is common in the early stages of 
exploration when the quantity of data 
available is generally not sufficient to 
allow any reasonable estimates of 
tonnage and grade to be made. 

Economic Status: 
Where evaluations are incomplete such 
that it is premature to clearly define 
ultimate chance of commerciality, it is 
acceptable to note that project 
economic status is “undetermined.” 

E3.3 Currently considered to have no 
potential for eventual economic 
extraction.  

Not explicitly defined. 
 
Aligns with the petroleum term 
“Unrecoverable”. 

Unrecoverable: 
That portion of Discovered or 
Undiscovered Petroleum Initially-in-
Place quantities which are estimated, as 
of a given date, not to be recoverable. 

F1 A technically and commercially feasible 
development project has been 
confirmed.  
 
Refer to definitions of F1.1, F1.2 and 
F1.3. 

See mapping of sub-categories. See mapping of sub-categories. 
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Cat. UNFC Definitions CRIRSCO Template SPE-PRMS 

F1.1 Extraction is currently taking place. On Production:  
The project is currently producing and 
selling petroleum to market. 
 

F1.2 All necessary approvals have been 
obtained, capital funds have been 
committed, and implementation of the 
development project is under way. 
 

Approved for Development:  
All necessary approvals have been 
obtained, capital funds have been 
committed, and implementation of the 
development project is under way. 
 

F1.3 Implementation of the development 
project is commercially justified and 
there are reasonable expectations that 
all necessary approvals/contracts will be 
obtained. 
 

Mineral Reserve: 
Appropriate assessments and studies 
have been carried out, and include 
consideration of and modification by 
realistically assumed mining, 
metallurgical, economic, marketing, 
legal, environmental, social and 
governmental factors. These 
assessments demonstrate at the time of 
reporting that extraction could 
reasonably be justified. 
 
The term ‘Mineral Reserves’ need not 
necessarily signify that extraction 
facilities are in place or operative, or 
that all necessary approvals or sales 
contracts have been received. It does 
signify that there are reasonable 
expectations of such approvals or 
contracts. 
 
Note: F1.1, F1.2 and F1.3 are used to 
provide project status sub-categories 
and are not explicitly distinguished in 
the CRIRSCO Template. 

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. 

F2 A potential development project has 
been identified, but technical and 
commercial feasibility has not yet been 
confirmed.  
Refer to definitions of F2.1, F2.2 and 
F2.3. 

See mapping of sub-categories. See mapping of sub-categories.  

F2.1 Project activities are ongoing to justify 
development in the foreseeable future. 

Mineral Resource: 
A concentration or occurrence of 
material of economic interest in or on 
the Earth’s crust in such form, quality 
and quantity that there are reasonable 
prospects for eventual economic 
extraction. 
 
The term ‘reasonable prospects for 
eventual economic extraction’ implies a 
judgement (albeit preliminary) by the 
Competent Person in respect of the 
technical and economic factors likely to 
influence the prospect of economic 
extraction, including the approximate 
mining parameters. In other words, a 
Mineral Resource is not an inventory of 
all mineralisation drilled or sampled, 
regardless of cut-off grade, likely 
mining dimensions, location or 
continuity. It is a realistic inventory of 
mineralisation which, under assumed 
and justifiable technical and economic 
conditions, might, in whole or in part, 
become economically extractable. 
 
Interpretation of the word ‘eventual’ in 
this context may vary depending on the 
commodity or mineral involved. For 
example, for some coal, iron ore, 
bauxite and other bulk minerals or 

Development Pending:  
A discovered accumulation where 
project activities are ongoing to justify 
commercial development in the 
foreseeable future. 
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Cat. UNFC Definitions CRIRSCO Template SPE-PRMS 

F2.2 Project activities are on hold and/or 
where justification as a commercial 
development may be subject to 
significant delay. 
 

commodities, it may be reasonable to 
envisage ‘eventual economic extraction’ 
as covering time periods in excess of 50 
years. However for many gold deposits, 
application of the concept would 
normally be restricted to perhaps 10 to 
15 years, and frequently to much 
shorter periods of time. 
 
Note: F2.1 and F2.2 are used to provide 
project status sub-categories and are not 
explicitly distinguished in the 
CRIRSCO Template. 

Development Unclarified or On Hold: 
A discovered accumulation where 
project activities are on hold and/or 
where justification as a commercial 
development 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. 

Not explicitly defined since:
 
Portions of a mineral deposit that do 
not have reasonable prospects for 
eventual economic extraction must not 
be included in a Mineral Resource. 
 
Aligns with the informally defined term 
“Discovered Not Economic”. 

Development Not Viable:  
A discovered accumulation for which 
there are no current plans to develop or 
to acquire additional data at the time 
due to limited production potential. 
 

F3 Project evaluation is at too early a stage 
to determine technical and commercial 
feasibility. 

Exploration Results: 
This is common in the early stages of 
exploration when the quantity of data 
available is generally not sufficient to 
allow any reasonable estimates of 
tonnage and grade to be made. 

Prospective Resources:  
It is recognised that the development 
programs will be of significantly less 
detail and depend more heavily on 
analog developments in the early 
phases of exploration. 

F4 Remaining in-place quantities that are 
currently considered to be technically 
unrecoverable. 
 

Not explicitly defined. 
 
Aligns with the petroleum term 
“Unrecoverable”. 

Unrecoverable: 
That portion of Discovered or 
Undiscovered Petroleum Initially-in-
Place quantities which are estimated, as 
of a given date, not to be recoverable.  

G1 Quantities associated with a known 
deposit that can be estimated with a 
high level of confidence. 
 

Measured Mineral Resource: 
That part of a Mineral Resource for 
which tonnage, densities, shape, 
physical characteristics, grade and 
mineral content can be estimated with a 
high level of confidence.  

Low Estimate: 
This is considered to be a conservative 
estimate of the quantity that will 
actually be recovered from the 
accumulation by a project. If 
probabilistic methods are used, there 
should be at least a 90% probability 
(P90) that the quantities actually 
recovered will equal or exceed the low 
estimate. 
 
Note: In SPE-PRMS, this estimate is 
usually quoted as a 1P or 1C scenario, 
which aligns with G1. 
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Cat. UNFC Definitions CRIRSCO Template SPE-PRMS 

G2 Quantities associated with a known 
deposit that can be estimated with a 
moderate level of confidence.  
 

Indicated Mineral Resource: 
That part of a Mineral Resource for 
which tonnage, densities, shape, 
physical characteristics, grade and 
mineral content can be estimated with a 
reasonable level of confidence.  
 

Best Estimate: 
This is considered to be the best 
estimate of the quantity that will 
actually be recovered from the 
accumulation by the project. It is the 
most realistic assessment of recoverable 
quantities if only a single result were 
reported. If probabilistic methods are 
used, there should be at least a 50% 
probability (P50) that the quantities 
actually recovered will equal or exceed 
the best estimate. 
 
Note: In SPE-PRMS, this estimate is 
usually quoted as a 2P or 2C scenario, 
which aligns with G1+G2. 

G3 Quantities associated with a known 
deposit that can be estimated with a low 
level of confidence. 

Inferred Mineral Resource:  
That part of a Mineral Resource for 
which tonnage, grade and mineral 
content can be estimated with a low 
level of confidence. 

High Estimate: 
This is considered to be an optimistic 
estimate of the quantity that will 
actually be recovered from an 
accumulation by a project. If 
probabilistic methods are used, there 
should be at least a 10% probability 
(P10) that the quantities actually 
recovered will equal or exceed the high 
estimate. 
 
Note: In SPE-PRMS, this estimate is 
usually quoted as a 3P or 3C scenario, 
which aligns with G1+G2+G3. 

G4 Estimated quantities associated with a 
potential deposit, based primarily on 
indirect evidence. 
 

Exploration Results: 
Include data and information generated 
by exploration programmes that may be 
of use to investors but which may not be 
part of a formal declaration of Mineral 
Resources or Mineral Reserves. This is 
common in the early stages of 
exploration when the quantity of data 
available is generally not sufficient to 
allow any reasonable estimates of 
tonnage and grade to be made. 
Examples include discovery outcrops, 
single drill hole intercepts or the results 
of geophysical surveys. 

Prospective Resources:  
Those quantities of petroleum which are 
estimated, as of a given date, to be 
potentially recoverable from 
undiscovered accumulations. 
 
Note: SPE-PRMS recommends the 
reporting of Low, Best and High 
estimates for Prospective Resources 
conditional on chance of discovery. 
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Attachment II:  Feedback to Draft Mapping Task Force Report dated 
9 October 2007 

Comments on the Draft Mapping Task Force report dated 09 October 2007, from national organisations, 
companies and persons. The comments are presented as received at the following: 

1. AUSTRIA 

I would like to share my views on several items within the draft document. The high level approach to 
harmonize UNFC, CRIRSCO and SPE-PRMS is consistent within these definitions. Congratulation for 
simplicity of the terms.  

In reference to chapter 3.1 Petroleum Indroduction, I would like to comment on the following 
item: 

All quantities are as measured at defined transfer point; these are the upstream petroleum "sales products" 
(Crude oil, condensate, natural gas, natural gas liquids) delivered for distribution or further downstream 
refining. 

In my understanding Natural gas liquids (NGL) is the sum of Condensate and Liquified Petroleum Gas (LPG). 
To be able to get LPG's as a by-product you need a processing plant which extracts these hydrocarbons from the 
gas stream. These LPG'S are artificial products which should NOT be reported under these terms. 

In addition to the term sales quantity: 
      Oil and Gas may have different quality (heavy oil, light oil, gas with only 70% methane,…) 

All are reported as a sale figure, but have completely different value. A qualifier would be appreciated to 
compare these volumes in terms of value. 

The above comment is also valid for Non-sales quantities, such as lease fuel, flare and losses. These non-sales 
are reported under E3.1. 

There is still room for improvement on how to classify Proved, Probable and Possible or in probabilistic based 
system Low (P90, 1P), Best (P50, 2P) and High (P10, 3P) estimates - same for contingent and prospective 
resources. 

There are uncertainties in each phase of a project - therefore you may have the 1P, 2P, 3P within one cube of 
the 3-dimensional framework in any combination. So far we have no rules on how we should proceed. 

Sub-cubes have to be created to address these estimates to make use of the UNFC as a standard classification 
tool for comparison with outer countries estimates. 

As summarized in the draft report, simplicity and high level definitions are the base for further disscussions and 
improvements. 
     
I hope, there is some useful contribution for you. 

Regards, 

Mr. Gerhard Singer 
Senior Expert 
Exploration & Reservoir Management 
EP-ERM-RM 

 



54 Report of the UNFC Mapping Task Force 

OMV Exploration & Production GmbH 
Gerasdorfer Straße 151 
1210 Wien/Vienna 
Austria 
Tel. +43 (1) 40 440-23653 
Fax +43 (1) 40 440-623653 
mailto:gerhard.singer@omv.com  
web: http://www.omv.com 



 Attachment II: Feedback to Draft Mapping Task Force Report dated 9 October 2007 55 

2. CANADA 
The following represents the responses of members of the National Energy Board (of Canada)(NEB), the 
Alberta Securities Commission (ASC), the Energy Resources Conservation Board (of Alberta)(ERCB), the 
Petroleum Society of the Canadian Institute of Mining, Metallurgy and Petroleum (CIM), and the Society of 
Petroleum Evaluation Engineers (Calgary Chapter). This response should not be construed as the official 
position of the organizations, it is meant to provide comments on the reports as requested. 

In Canada, there are two types of classification systems used for petroleum today. The first is used by 
governments (the resource managers) while the second is the industry standards used primarily for financial 
reporting. The government standards were developed in the late 1970s by a joint federal-provincial Task Force 
of Energy Ministers, but current usage varies across the country. The current securities disclosure standard used 
by industry replaced a less detailed securities disclosure standard, and was implemented earlier this decade by 
the Canadian Securities Administrators (CSA). The new standard references definitions that were developed by 
the CIM, after much consultation with industry and industry organizations. These definitions include all 
categories of resources and are much more detailed, especially on the reserves side, than those used by 
governments. The definitions are accompanied by three volumes of application guidelines (Canadian Oil and 
Gas Evaluation Handbook, COGEH) that have been described many times to the AHGE at various meetings. 
Although further development of guidelines is needed, the Canadian regulatory reporting system is suitable for, 
and is currently being used to report, unconventional resources. COGEH guidelines have already been prepared 
for coal bed methane and are in preparation for bitumen (oil sands). 

Canada is very proud that it developed a resources classification system that was adopted for financial reporting 
standards in advance of the Society of Petroleum Engineers Petroleum Resources Management System 
(PRMS). The Canadian system has been used for financial reporting for several years, and is highly regarded 
internationally. On the government side, there have been only limited attempts to try to update the standard 
since the CIM system was developed. This is a large task to be done in the future. 

The government standard uses the term, “Established Reserves” to capture elements of proved and probable 
reserves. The exact definition is: “Those reserves recoverable under current technology, and present and 
anticipated economic conditions, specifically proved by drilling, testing or production, plus that judgment 
portion of contiguous recoverable reserves that are interpreted to exist from geological, geophysical or similar 
information with reasonable certainty”. Early on, the practical application of this developed into capturing all of 
the proven reserves plus one-half of the probable reserves. 

The current Canadian industry standard definitions for petroleum resources are very similar to the PRMS and 
indeed, resource definitions were revised with the draft PRMS in mind. Should the PRMS be adopted by the 
UN, as the worldwide standard definitions for petroleum resources and reserves, it should be relatively simple 
to revise the Canadian standards. Revisions should not cause significant impacts to Canadian financial 
reporting. However, there is still some detailed work required with PRMS before it could be used for financial 
reporting purposes.  

The PRMS definitions have already been mapped to the UNFC and the Canadian standards should match that 
mapping very closely. The UNFC is not likely to be used for securities regulatory reporting in Canada in the 
near future. Revising the Canadian government standard to meet that of the UNFC would be more problematic. 
John Etherington of the Task Force is now informally attempting to complete a mapping process with assistance 
by Rick Marsh of the ERCB. However, the ERCB is in the process of reviewing its reserves terminology and 
there is no firm deadline. We are hopeful that the informal mapping exercise can relate the current government 
standard to the UNFC.  

Canadian government bodies are concerned that the PRMS does not work well for resource management. 
Governments in other countries may have a similar concern. Part of the concern is related to the need for a 
project to be identified with related commitments to development before reserves can be assigned. For 
government purposes, what entails a “project”? Is it a province for provincial purposes, the country for national 
purposes, or should governments use industry definitions for a project? For example, with the Canadian oil 
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sands, the province recognizing the full areal extent concludes the total established reserves of 174 billion 
barrels; however, industry estimates based only on the active and committed projects estimate between 12 and 
30 billion barrels. Both estimates are believed to be valid within the scope of their definitions. What would be 
the estimate using PRMS or UNFC?  

Another concern that governments in Canada have expressed is the handling of unconventional resources both 
oil and gas in the PRMS. As resource managers, governments need to give greater consideration to resources 
that might be developed in the future. As a result there is a need, particularly with unconventional resources, to 
estimate multiple ‘grades’ of in place quantities. The concept of ‘total in place’ versus ‘currently developable in 
place’ is not well addressed in PRMS. Nor, in this case, is the definition of discovered versus undiscovered. 

Adoption of the UNFC for government purposes, at this time, in Canada, is unlikely and could have major 
impacts if it was adopted without further study. In Alberta, there are currently over 60,000 individual 
accumulations that would require revised reserves assignments by government using a new classification 
system. British Columbia has over 2600 accumulations, Saskatchewan over 1000, Manitoba over 100, and 
Ontario over 1000, with at least another 100 accumulations in eastern and northern Canada. Each accumulation 
is considered to be a separate reservoir or pool in our definitions. As you can see, it would be a major 
undertaking to try to apply new standards to all of those pools. The NEB will undertake to continue to work 
with our provincial partners to see if a new standard for government use can be developed or whether the PRMS 
can be adopted with some modification on the project definition part. This is not a high priority project for 
governments at this time.  

We will continue to monitor international changes with respect to reserves and will also continue to keep you 
informed on activities in Canada. 

 
Mr. James A. Davidson 
Geologist 
National Energy Board (of Canada) 
444 Seventh Avenue SW 
 Calgary, Alberta T2P 0X8, Canada  
Tel : +1 403 299 31 35 
Fax: +1 403 299 3664 
E-mail: jdavidson@neb-one.gc.ca 
 
 
On behalf of Rick Marsh (Energy Resources Conservation Board), David Elliott (Alberta Securities 
Commission), Harry Jung (Petroleum Society of the Canadian Institute of Mining, Metallurgy and 
Petroleum and Floyd Siegle (Society of Petroleum Evaluation Engineers- Calgary Chapter) 
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3. CHINA 

Comments on the revision of UNFC 

-Comparison between Chinese Standard (solid minerals), UNFC and CRIRSCO Template 

The below table is the classification of Chinese Standard, named Classification for resources / reserves of solid 
fuels and mineral commodities. 

Table 3: Chinese Standard - Solid Minerals Resources and Reserves Classification 
 

Total Identified Mineral Resources Undiscovered Resources Geological Assurance 
Classification and Type 
Degree of Economic 
Viability 

Measured Indicated Inferred Reconnaissance 

Proved Extractable 
Reserve (111) 

Basic Reserve (111b) 

 

Probable Extractable 
Reserve (121) 

Probable Extractable 
Reserve (122) 

Economic 

Basic Reserve (121b) Basic Reserve (122b) 

 

Basic Reserve (2M11)  Marginal Economic 

Basic Reserve (2M21) Basic Reserve (2M22)  

Resources (2S11)  Sub-marginal Economic 

Resources (2S21) Resources (2S12)  

Intrinsic Economic Resources (331) Resources (332) Resources (333) Resources (334)? 

Notes: Of the codes (111-334) used in the table above,  
the first digital number indicates the degree of economic viability: 1=economic, 2M=marginal economic, 2S=sub-marginal 
economic, 3=intrinsic economic, ?=economic interest undefined;  
the second digital number indicates phases of feasibility assessment: 1=feasibility study, 2=pre-feasibility study, 
3=geological study; the third digital number indicates geological assurance: 1=measured, 2=indicated, 3=inferred, 
4=reconnaissance, b=before the deduction of extractable quantities lost in the process of designing and mining. 

From the table, we can see degree of economic viability involves the viability assessment of identified mineral 
resources of different geological assurances after different phases of feasibility assessment. It can be classified 
into economic, marginal economic, sub-marginal economic and intrinsic economic, in accordance with the 
viability of the real time economy.  

In recent two years, because the difficulty of defining Marginal economic and Sub-marginal economic in 
practice, government and enterprises rarely use the two categories of 2M and 2S, totally 6 classes 
2M11,2M21，2M22,2S11,2S21，2S22. 

If we combine 1212b and 122b into probable reserves, and remove categories of 2M and 2S, Chinese Standards 
is similar with JORC Code and CRIRSCO Template. The difference is that Chinese Standards has numeric 
codes. 



58 Report of the UNFC Mapping Task Force 

In fact, we want to simplify our standard for its complex codification and the work is on its way. 

The modification of UNFC in this stage does not affect the implement and modification of Chinese Standard. 
Simplification of UNFC is necessary for international communication. 

Table 4: Comparison between UNFC, CRIRSCO Template and Chinese Standard 

Cat. 2004 Coal, uranium and 
other solid minerals 

CRIRSCO Template Proposal for revised 
UNFC definitions 

Chinese Standard 

E1 Quantities, reported in 
tonnes/volume with 
grade/quality, demonstrated 
by means of a prefeasibility 
study, feasibility study or 
mining report, in order of 
increasing accuracy, that 
justify extraction under the 
technological, economic, 
environmental and other 
relevant commercial 
conditions, realistically 
assumed at the time of the 
determination. 

E1 without a sub-category 
refers to Mineral Reserves. 
Applied where extraction is 
technically and 
economically viable. 

Extraction and sale is 
economically viable. Refer 
to definitions of E1.1 and 
E1.2 

Economic: the quantity and 
quality is calculated in 
accordance with production 
indicators determined by the 
market price. Mining under 
the real time market 
conditions when feasibility 
study or pre-feasibility study 
are carried out is 
technological feasible, 
economically viable and 
permitted by other factors 
including environment, 
which indicates that the 
average value of mineral 
products exploited every 
year is sufficient for the 
investment return required 
by investors, or exploitation 
is possible with government 
subsidies and (or) other 
supportive measures. 

E1.1 Extraction is justified under 
competitive market 
conditions. 
Thus, the average value of 
the commodity mined per 
year must be such as to 
satisfy the required return 
on investment. 

Appropriate assessments 
and studies should have 
been carried out, and include 
consideration of and 
modification by realistically 
assumed mining, 
metallurgical, economic, 
marketing, legal, 
environmental, social and 
governmental factors. These 
assessments demonstrate at 
the time of reporting that 
extraction could reasonably 
be justified. The term 
‘economically mineable’ 
implies that extraction of the 
Mineral Reserve has been 
demonstrated to be viable 
under reasonable financial 
assumptions. 

Extraction and sale is 
economically viable on the 
basis of realistic 
assumptions of future 
market conditions. 

Not defined. 

E1.2 Exceptional (conditional) 
economic quantities are at 
present not economic to 
extract under normal 
economic conditions. Their 
extraction is made possible 
through government 
subsidies and/or other 
considerations 

Applies to projects where 
interim negative net cash 
flows are accommodated for 
short periods provided that 
the longer-term forecasts 
still indicate positive 
economics. Examples of 
such situations might be 
commodity price 
fluctuations expected to be 
of short duration, mine 
emergency of a on 
permanent nature, transport 
strike etc. It may also apply 
where company 
management has made a 

Extraction and sale is 
economic in spite of current 
adverse market conditions 
that are expected to be of a 
short-term nature as long-
term forecasts are economic. 
Extraction that is deemed to 
be economic as a 
consequence of subsidies 
also falls into this sub-
category. 

Not defined. 
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Cat. 2004 Coal, uranium and 
other solid minerals 

CRIRSCO Template Proposal for revised 
UNFC definitions 

Chinese Standard 

deliberate decision to 
operate on a non-economic 
basis or where extraction is 
deemed to be economic as a 
consequence of government 
subsidies. 

E2 Quantities, reported in 
tonnes/volume with 
grade/quality, demonstrated 
by means of a prefeasibility 
study, feasibility study or 
mining Report, in order of 
increasing accuracy, not 
justifying extraction under 
the technological, economic, 
environmental and other 
relevant commercial 
conditions, realistically 
assumed at the time of the 
determination, but possibly 
so in the future. 

E2 without a sub-category 
refers to an identified 
concentration or occurrence 
of material of economic 
interest in or on the Earth’s 
crust where studies have not 
yet validated a mining plan. 

Economic extraction has not 
been fully demonstrated to 
be economically viable. 
Refer to definitions of E2.1 
and E2.2.  

Not defined. 

E2.1  Marginal economic 
quantities are quantities that 
at the time of determination 
are not economic, but border 
on being so. They may 
become economic in the 
foreseeable future as a result 
of changes in technological, 
economic,  environmental 
and/or other relevant 
commercial 
conditions 

E2.1 refers to Mineral 
Resources: A concentration 
or occurrence of material of 
economic interest in or on 
the Earth’s crust in such 
form, quality and quantity 
that there are reasonable 
prospects for eventual 
economic extraction but the 
modifying factors have not 
been fully addressed. 

Extraction has not yet been 
fully demonstrated to be 
economic. but on the basis 
of realistic assumptions of 
future market conditions, it 
is more likely than not that 
economic extraction will 
take place in the foreseeable 
future. 

Marginal economic: 
exploitation is not 
economically viable at the 
time when feasibility study 
or pre-feasibility study are 
carried out but borders on 
loss and gain. Only with the 
improvement of 
technological, economic and 
environmental conditions in 
the future or with supportive 
measures granted by the 
government can exploitation 
become economically 
viable. 

E2.2  Sub-marginal economic 
quantities are quantities that 
would require a 
substantially higher 
commodity price or a major 
cost-reducing advance in 
technology to render them 
economic. 

Portions of an identified 
mineral deposit that do not 
have reasonable prospects 
for eventual economic 
extraction. Any 
mineralization categorized 
as E2.2 relates to material 
that should not be publicly 
reported but which may be 
retained in inventories 
pending future changes in 
technical or economic 
circumstances that would 
enable a re-assessment. 

Extraction and sale is not 
economically viable on the 
basis of realistic 
assumptions of future 
market conditions, and 
eventual economic 
extraction would require a 
substantially higher 
commodity price or a major 
reduction in costs to render 
it economic. 

Sub-marginal economic: 
exploitation is not 
economically viable or 
technologically feasible at 
the time when feasibility 
study or pre-feasibility study 
are carried out, and can be 
turned into economically 
viable only after the price of 
mineral products are 
significantly raised or 
advances made in 
technology cut costs. 

E3  Quantities, reported in 
tonnes/volume with 
grade/quality, estimated by 
means of a geological study 
to be of intrinsic economic 
interest. Since the 
geological study includes 
only a preliminary 
evaluation of economic 
viability, no distinction can 
be made between economic 
and potentially economic. 
These resources are 
therefore said to lie in the 
range of economic to 
potentially economic. 

E3 without a sub-category 
refers to Exploration Results 
where work is insufficiently 
advanced to determine 
economic 

Extraction is not available 
for sales, or is not 
commercial or economic to 
extract, or economic 
viability has not yet been 
determined. Refer to 
definitions of E3.1, 
E3.2 and E3.3. 

Intrinsic economic: it is 
only proved by geological 
study and makes assessment 
for investment opportunities 
without being submitted to 
feasibility study and pre-
feasibility study. Because of 
the great number of 
uncertain factors, it is 
impossible to define 
whether it is economic, 
marginal economic or sub-
marginal economic. 
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Cat. 2004 Coal, uranium and 
other solid minerals 

CRIRSCO Template Proposal for revised 
UNFC definitions 

Chinese Standard 

Generally only in-situ 
quantity figures are 
reported. 

E3.1  Not defined.  Material that may be 
extracted in the course of 
mining but which is 
currently uneconomic and 
therefore will not be sold. 
Such material may include 
dumps of low grade material 
that may become economic 
in future. 

Extraction without sale. Not defined. 

E3.2  Not defined.  Where evaluation is in 
progress such that it is 
premature to estimate a 
mineralized volume or to 
determine the ultimate 
chance of economic 
viability, it is acceptable to 
note that economic status is 
“undetermined. 
 

Economic viability of 
extraction has not yet been 
determined 

Not defined. 

E3.3  Not defined.  Applied to in- situ 
mineralization with no 
potential for eventual 
economic extraction (e.g. 
where the material will be 
sterilized in permanent 
pillars). 

Estimated quantities that are 
in-situ, but where there is 
currently considered to be 
no potential for eventual 
economic extraction. 

Not defined. 

F1 Mining Report and/or 
Feasibility Study has 
demonstrated extraction of 
the reported quantities to be 
justified. Cost data must be 
reasonably accurate, and no 
further investigations should 
be necessary to make the 
investment decision. The 
information basis associated 
with this level of accuracy 
comprises the reserve 
figures based on the results 
of detailed exploration, 
technological pilot tests and 
capital and operating cost 
calculations such as 
quotations of equipment 
suppliers. 

F1 without a sub-category 
refers to Mineral Reserves. 
Feasibility Studies have 
demonstrated extraction of 
the reported quantities to be 
justified. 
Cost data must be 
reasonably accurate and no 
further investigations should 
be necessary to make the 
investment decision. 

A development project that 
has been demonstrated to be 
technically and 
commercially feasible. 
Refer to definitions of F1.1, 
F1.2 and F1.3. 

A ‘Feasibility study’ 
assesses in detail the 
economic viability of a 
mining project, whose result 
can provide a detailed 
assessment for the 
technological and economic 
assurance of planned 
projects and serves as the 
basis for the investment 
decision. The adopted cost 
data are of high accuracy 
and usually based on 
reserves obtained in detailed 
exploration and 
corresponding test result in 
processing and refining 
performance. Costs and 
quoted price of equipment 
are that of the real time 
market price, and impact 
made by factors concerning 
geology, engineering, 
environment, law and 
economic policies is taken 
into consideration, which 
complemented the 
timeliness of feasibility 
study. See Appendix C for 
the contents of feasibility 
study. 

F1.1  A Mining Report is 
understood as the current 
documentation of the state 
of development and 
exploitation of a deposit 
during its economic life 

Not explicitly defined in the 
Template; referring to 
project status rather than the 
classification of reserves. 
The project is currently 
producing and selling 

The project is currently 
extracting products. 

Not defined. 
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Cat. 2004 Coal, uranium and 
other solid minerals 

CRIRSCO Template Proposal for revised 
UNFC definitions 

Chinese Standard 

including current mining 
plans. The operator of the 
mine generally makes it. 
The study takes into 
consideration the quantity 
and quality of the minerals 
extracted during the 
reporting time, changes in 
categories of economic 
viability due to changes in 
prices and costs, 
development of relevant 
technology, newly imposed 
environmental or other 
regulations, and data on 
exploration conducted 
concurrently with mining. It 
presents the current status of 
the deposit, providing a 
detailed and accurate, up-to-
date statement on the 
reserves and the remaining 
resources. 

minerals to market. 

F1.2  Not defined. Not explicitly defined in the 
Template; referring to 
project status rather than the 
classification of reserves. 
All necessary approvals 
have been obtained, capital 
funds have been committed, 
and implementation of the 
development project is 
under way. 

All necessary approvals 
have been obtained, capital 
funds have been committed, 
and implementation of the 
development project is 
under way. 

Not defined. 

F1.3  A Feasibility Study assesses 
in detail the technical 
soundness and economic 
viability of a mining project, 
and serves as the basis for 
the investment decision and 
as a bankable document for 
project financing. The study 
constitutes an audit of all 
geological, engineering, 
environmental, legal and 
economic information 
accumulated on the project. 
Generally, a separate 
environmental impact study 
is required. 

Implementation of the 
project has been 
demonstrated to be justified 
by detailed pre-feasibility or 
feasibility studies based on 
reasonable forecast 
commercial conditions at the 
time of reporting, and there 
are reasonable expectations 
that all necessary 
approvals/contracts 

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. 

Not defined. 

F2  A Pre-feasibility Study 
provides a preliminary 
assessment of the economic 
viability of a deposit and 
forms the basis for 
justifying further 
investigations (detailed 
exploration and feasibility 
study). 
It usually follows a 
successful exploration 
campaign, and summarizes 
all geological, engineering, 
environmental, legal and 
economic information 
accumulated to date on the 
project. 

F2 without a sub-category 
refers to a Mineral 
Resource. Geological 
studies have been completed 
that identify a concentration 
or occurrence of material of 
economic interest in or on 
the Earth’s crust in such 
form, quality and quantity 
that there are reasonable 
prospects for eventual 
economic extraction. The 
location, quantity, grade, 
continuity and other 
geological characteristics 
are known, estimated or 
interpreted from specific 

A development project that 
has not yet been 
demonstrated tobe 
technically and 
commercially feasible. 

A ‘Pre-feasibility study’ 
refers to a preliminary 
assessment of the economic 
viability of a deposit. The 
result serves as a basis for 
decisions on whether 
exploration or feasibility 
study of the deposit shall 
proceed. For pre-feasibility 
study, mineral resources and 
reserves calculated in view 
of industrial indicators after 
general exploration or 
detailed exploration, test 
materials of processing and 
refining on laboratory scale 
and costs estimated by 



62 Report of the UNFC Mapping Task Force 
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other solid minerals 

CRIRSCO Template Proposal for revised 
UNFC definitions 

Chinese Standard 

The pre-feasibility study 
addresses the items listed 
under the feasibility study, 
although not in as much 
detail. 

geological evidence and 
knowledge 

quotations table or data 
from comparable mining are 
necessary. The contents of 
pre-feasibility study are the 
same with that of feasibility 
study (See Appendix C) but 
attended with less 
thoroughness. When 
investors carried out pre-
feasibility study for the 
selection of planned 
projects, price indicators 
and other parameters 
compatible with the real 
time market shall be 
presented and proved 
projects shall be as complete 
as possible. 

F2.1  Not defined. NA Project activities are 
ongoing to justify 
development in the 
foreseeable future. 

Not defined. 

F2.2  Not defined. NA Project activities are on hold 
and/or where justification as 
a commercial development 
may be subject to significant 
delay. 

Not defined. 

F2.3  Not defined. NA There are no current plans to 
develop or to acquire 
additional data at the time 
due to limited potential. 

Not defined. 

F3  A Geological Study is an 
initial evaluation of 
economic viability. 
This is obtained by applying 
meaningful cut-off values 
for grade, thickness, depth, 
and costs estimated from 
comparable mining 
operations.  
Economic viability 
categories, however, cannot 
in general be defined from 
the Geological Study 
because of the lack of detail 
necessary for an Economic 
viability evaluation. The 
resource quantities 
estimated may indicate that 
the deposit is of intrinsic 
economic interest, i.e. in the 
range of economic to 
potentially economic. 
A Geological Study is 
generally carried out in the 
following four main stages: 
reconnaissance, prospecting, 
general exploration and 
detailed exploration (as 
defined below). The purpose 
of the geological study is to 
identify mineralization, to 
establish continuity, 
quantity, and quality of a 
mineral deposit, and thereby 
define an 

F3 without a sub-category 
refer to Exploration Results 
which comprise data and 
information generated by 
exploration programmes and 
early stage geological 
assessments. The quantity of 
data available is generally 
not sufficient to allow any 
reasonable estimates of 
tonnage and grade to be 
made. Examples include 
discovery outcrops, single 
drill hole intercepts or the 
results of geophysical 
surveys. 

Project evaluation is 
incomplete or lacks 
sufficient definition to 
establish technical and 
commercial feasibility. 

A ‘Geological study’ is an 
initial evaluation of 
economic viability. Indictors 
for grade, thickness and 
depth of the mineral deposit 
are usually referred to the 
data acquired from decades 
experience of mining in 
China. Mining costs are 
estimated from comparable 
mines so that investment 
opportunities can be 
defined. Because geological 
study lacks precise 
parameters and detailed data 
necessary for assessment, 
resources thus estimated are 
only of intrinsic economic 
interest. 
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investment opportunity. 
G1  Detailed exploration 

involves the detailed three-
dimensional delineation of a 
known deposit achieved 
through sampling, such as 
from outcrops, trenches, 
boreholes, shafts and 
tunnels. 
Sampling grids are closely 
spaced such that size, shape, 
structure, grade, and other 
relevant characteristics of 
the deposit are established 
with a high degree of 
accuracy. Processing tests 
involving bulk sampling 
may be required. A decision 
on whether to conduct a 
feasibility study can be 
made from the information 
provided by detailed 
exploration. 

Measured Mineral 
Resource: 
That part of a Mineral 
Resource for which tonnage, 
densities, shape, physical 
characteristics, grade and 
mineral content can be 
estimated with a high level 
of confidence at both a 
global (deposit) and local 
(bench or mine production 
period) scale. 

Quantities associated with a 
known deposit that can be 
estimated with a high level 
of confidence. 

Measured Mineral 
Resource: involves the fact 
that the geological features, 
shape, occurrence, scale, ore 
quality or grade, mining 
technology and the 
continuation of the ore body 
are detailedly identified in 
the detailed exploration area 
on the basis of the accuracy 
of detailed exploration. It is 
of high credibility due to the 
sufficient data by which the 
quantity of the mineral 
resources is estimated. 

G2  General Exploration 
involves the initial 
delineation of an identified 
deposit. Methods used 
include surface mapping, 
widely spaced sampling, 
trenching and drilling for 
preliminary evaluation of 
mineral quantity and quality 
(including mineralogical 
tests on laboratory scale if 
required), and limited 
interpolation based on 
indirect methods of 
investigation. 
The objective is to establish 
the main geological features 
of a deposit, giving a 
reasonable indication of 
continuity and providing an 
initial estimate of size, 
shape, structure and grade. 
The degree of accuracy 
should be sufficient for 
deciding whether a Pre-
feasibility Study and 
detailed exploration are 
warranted. 

Indicated Mineral 
Resource 
Detailed geological studies 
have been carried out such 
that a reasonable confidence 
exists in the resource 
estimate at a local (bench or 
mine period) scale and high 
confidence exists in the 
resource estimate at a global 
(deposit) scale. 

Quantities associated with a 
known deposit that can be 
estimated with a reasonable 
level of confidence 

Indicated Mineral 
Resource involves the fact 
that the geological features, 
shape, occurrence, scale, ore 
quality or grade, mining 
technology and the 
continuation of the ore body 
are generally identified in 
the prospecting area on the 
basis of the accuracy of 
general exploration. It is of 
high credibility due to the 
sufficient data by which the 
quantity of the mineral 
resources is estimated. 

G3  Prospecting is the 
systematic process of 
searching for a mineral 
deposit by narrowing down 
areas of promising enhanced 
mineral potential. The 
methods utilized are outcrop 
identification, geological 
mapping, and indirect 
methods such as 
geophysical and 
geochemical studies. 
Limited trenching, drilling, 
and sampling may be 
carried out. The objective is 

Inferred Mineral 
Resource: 
That part of a Mineral 
Resource for which tonnage, 
densities, shape, physical 
characteristics, grade and 
mineral content can be 
estimated with a low level of 
confidence. It is inferred 
from geological evidence, 
sampling and assumed but 
not verified geological and 
/or grade continuity. G3 
requires sufficient general 
geological information to 

Quantities associated with a 
known deposit that can be 
estimated with a low level 
of confidence. 

Inferred Mineral 
Resource: involves the 
geological features and 
distributions characteristics, 
grade and quality of the ore 
body (mine point) classified 
by degrees of prospecting 
accuracy in the prospecting 
area, and also includes the 
inferred part dependent on 
the basic reserves and 
resources of greater 
geological assurance. Its 
credibility is comparatively 
low due to limited 
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to identify a deposit that will 
be the target for further 
exploration. Estimates of 
quantities are inferred, 
based on interpretation of 
geological, geophysical and 
geochemical results. 

provide a reasonable 
confidence in the resource 
estimate at a global (whole 
of mine or deposit 

information, uncertain 
elements, insufficient data 
according to which mineral 
resources are estimated and 
the fact that the continuation 
of the ore body (mine point) 
is also inferred. 

G4  A Reconnaissance study 
identifies areas of enhanced 
mineral potential on a 
regional scale based 
primarily on results of 
regional geological studies, 
regional geological 
mapping, airborne and 
indirect methods, 
preliminary field inspection, 
as well as geological 
inference and extrapolation. 
The objective is to identify 
mineralized areas worthy of 
further investigation 
towards deposit 
identification. Estimates of 
quantities should only be 
made if sufficient data are 
available and when an 
analogy with known 
deposits of similar 
geological character is 
possible, and then only 
within an order of 
magnitude. In the case of 
uranium, reconnaissance 
studies identify speculative 
resources, defined as in-situ 
resources. This is uranium 
that is thought to exist, 
mostly on the basis of 
indirect evidence and 
geological extrapolations, in 
deposits discoverable with 
existing exploration 
techniques. 
The location of deposits 
envisaged in this category 
could generally be specified 
only as being somewhere 
within a given region or 
geological trend. 

Based on preliminary 
reconnaissance to identify 
areas of enhanced mineral 
potential on a regional scale 
based primarily on results of 
regional geological studies, 
regional geological 
mapping, airborne and 
indirect methods, 
preliminary field inspection, 
as well as geological 
inference 

Estimated quantities 
associated with a potential, 
but not yet confirmed 
deposit. 

Reconnaissance is the 
result of Reconnaissance to 
areas with great potential of 
mineralization. Such 
reconnaissance quantity can 
only be estimated with 
sufficient data and under 
comparison with similar 
discovered deposit. 
 

Mr.Sun Yujian 

Ministry of Land and Resources 
The Mineral Resources and Reserves Evaluation Center 
Guanyingyuan West 37#, Xicheng District, Beijing 
Postcode 100035 
Email  sunrising1974@163.com 
     dizhikuangchan@126.com 
Tel : +(86 10) 665 60 410 
Mobile  +(86 10)81904953 
Fax +(86 10)66562209 
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4. GERMANY 
As we are just finalising our reserves/resource evaluation and still working on the company´s final resource 
report, there was unfortunately very limited time for other things.  

During the last meeting, we offered to apply this system to one of our fields. We would be glad to present this 
first experience during the next meeting in a short presentation. We tried to evaluate a German offshore oil field 
according to the new UNFC system. Applying this system, we had no problems to use the three digit numerical 
code for individual categories. With more degrees of freedom, a better classification seems possible. 

Referring to your question on how this system would change our and Germany´s classification system, please 
allow following comments: 

Germany has no official reporting system (for petroleum) and companies are not obliged to apply a particular 
system released by the government. RWE Dea (which is an oil and gas expl. and prod. comp.) has it´s own 
Rules and Guidelines which are permanently updated and strongly refer to the SPE system. Only in some parts 
our Rules and Guidelines are adjusted to meet our individual situation. This is a statement in our annual report.  

The situation is similar for the mineral industry. RWE Power also has an individual system for it´s lignite 
resources.  

I tried to discuss the general situation in Germany with Dietmar Kelter. He is a former chairman of the Task 
Force and worked for BGR (which is the federal agency for geosciences and raw materials). But Dietmar Kelter 
is retired and at the moment nobody in the BGR nor in the LBEG (which is the state office for mining, energy 
and geology) is engaged in this subject.  

Mr.Martin Hubbig 
Senior Referent Reserves 

RWE Dea AG  
Geo Support Centre  
Reservoir Simulation and Reserves  
Überseering 40  
22297 Hamburg  

Tel +49 (0) 40 6375 - 2379  
Fax +49 (0) 40 6375 - 3108  
Mobile +49 (0) 162 2732379  
Email: martin.hubbig@rwe.com  
 www.rwedea.com  
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5. HUNGARY 

Looking over the comparison of classification systems, we also think so that is very important:  

- improvement of the UNFC system for worldwide application 

- creating simplier, harmonized, generic definitions, extending to Minerals and Petroleum also 

- using less category labels 

- forming a joint, international system, in addition keeping the national system of the countries 

Some countries accepted the UNFC systems as a national system. In Hungary it is used also, but without 
coding. Essentially we agree that the proposed changes/modification of the UNFC definitions for categories and 
sub-categories. As the changed UNFC system is very flexible, the usage of it would not induce any problem in 
the Hungarian classification. Our existing national system and terminology can be reserved kept at the 
application of the Mapping Task Force Report, too.  

Remarks, questions 

How can be fitted the modified UNFC into the International Financial Reporting Standard? E. g. bankable 
reserve. What methods have be used (cash-flow analysis, net present value, internal rate of return, etc.)? These 
are very important but open questions. 

We agree the proposed changes (AHGE Mapping Task Force Report and Attachment I- UNFC Definitions 
Revisions), but keeping the definitions of Section 4. putting into brackets, like supplements (as detailed 
explanations understanding the same things). (See: Attachment I, Table 1. and Report, Section 4.) 

In our view the project status is very important, too. It is necessary to distinguish the Feasibility Study 
(Committed Project) from the Prefeasibillity Study (Contingent Project) because they have different accuracy.  

Table 5: F Axis 

Code Solid Minerals, Coal and Uranium Oil and Natural Gas 

F1 Feasibility Study/Mining Report  Committed project 

F2 Prefeasibility Study Contingent project 

F3 Geological Study Exploration project 

Therefore we do not agree the determination of F2 (See: the Report):  

“A development project that has not been demonstrated to be technically and commercially feasible.” In our 
practice: in this case of F2, the technically and commercially feasibility are demonstrated too, but with less 
accuracy than in the case of F1. So we do not propose to move the F2 category into the F1.  

In Hungary we put into practice the using of E1, E2, E3, the F1, F1.1 (operating mines/fields), F1.2 
(mines/fields under construction), the G1, G2, G3 and G4 categories/subcategories.  

In Hungary is not used the E1.1, E1.2, E2.1, E2.2, E3.1, E3.2, E3.3, F1.3, F2.1, F2.2, F2.3 subcategories. Their 
definitions are included to the main categories (e.g. E1, E2, etc.) 

Mineral resources are the in situ (in place) resources, in addition to the non-economically extractable resources, 
too.  

Mrs. Gizella Gombárné Forgács 
Head of Department 
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Hungarian Office for Mining and Geology 
Arany János Street 25 
 Budapest, Hungary  
Tel : +36 1 251 6978 
Fax: +36 1 251 6978 
E-mail: gizella.gombarne@mbfh.hu 
 
 
Dr. Béla Fodor 
Mining Engineer, Geologist expert 
Mining Engineer-Geologist, 
Mining and Geologist expert 
H-1126 Budapest, Kakukk u. 16. B. ép., Hungary 
Email: drfodorbela@t-online.hu 
Tel./Fax: +36-1 395-2349 
Mobil: +36-20-330-8570 
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6. INDIA 

I have gone through the report and enclosure. It is an exhaustive work. I would like to first congratulate you and 
the adhock group for such a detailed overview. 

My note could be related to a-Future governance of the UNFC (item 7) and b- education and training (item 9). 

We have already implemented the UNFC. Now the issue is how to adjust well Template and SPE. As for 
hard mineral we concerned, I donot see need to modify. The ongoing UNFC work looks OK. But yet to agree to 
area based or "local" view. You may have to work with the minor adjustments. 

Since the last date of comment is already over. I think these general views would be acceptable to you. If i 
could be of any help just let me know 

Mr. Ganpat S. Roonwal 
C-520, SFS Flats,  
Sheikh Sarai 
110 017 New Delhi, India  
Tel : +91 11 2601 2529 
Fax:  
E-mail: gsroonwal@hotmail.com 
 
 



 Attachment II: Feedback to Draft Mapping Task Force Report dated 9 October 2007 69 

7. POLAND 

Remarks to the UNFC and Proposal of its Improvement 

7.1 General remarks 

Our remarks and proposals of improvement of UNFC are based of polish experience of resources and reserve 
evaluation realized in standardized uniform manner since 50 years (see annex). The general rules of 
classification of resources and reserves in Poland are concordant with UNFC in the principle. However we note 
that there are some inconveniencies of general order which make difficult the utilization of UNFC as “umbrella 
system” for polish and maybe varied other classifications. The changes recently proposed by AHGE Special 
Task Force may increase such difficulties.  

The recent discussion on resources and reserves classification reveals that it became strongly business oriented. 
The business purposes, however very important, are not the unique for resources and reserve data presentation. 
The UNFC as universal “umbrella system” to other resources and reserve classification systems should consider 
also:  

(i) the application of resources and reserve data for different purposes, 

(ii) should be compatible with the procedure of resources and reserve evaluation and allow to classify 
estimated amounts at any step of valuation process, 

(iii) allow the clear presentation of data on amounts in place or as recoverable, if such data are required. 

The proposals presented below do not destroy, I think, the UNFC rules, nor make substantial changes of it. 
They are focused to make it more versatile, and by our opinion can improve it. Harmonization of UNFC with 
CRIRSCO and PRMS classifications will be not affected. 

7.2 The inconveniencies of UNFC and proposed modifications 

(i) The UNFC in English version use two terms: “resources” and “reserves” which are not translatable as 
two separate in some languages. Moreover the meaning of “resources” and “reserves” is not the same in the 
case of hydrocarbons and solid mineral commodities. In the case of hydrocarbons (according to PRMS) the 
both, resources and reserves denote recoverable amounts, the only difference being the stage of the valuation. 

In the case of solid mineral commodities “reserves” are most often recoverable amounts (as such are defined by 
CRIRSCO and in UNFC) and “resources” are the amounts in place. 

Such discrepancy can make confusion and misunderstanding of presented data and make them incompatible. 
Such inconvenience of UNFC could be overridden by: 

introduction of additional symbol to each code of particular resources and reserve classes denoting if they 
represent amounts in place or recoverable. It may be additional letter e.g. P- in place, R –recoverable. So: 

121(P) – will be amounts in place, 121(R) amounts recoverable. 

 Eventually only amounts in place could be marked by additional letter and those  
presented without additional symbol denote recoverable amounts. 

(ii) The term “economic” is used in very narrow sense when economic value of reserves is confirmed or can be 
anticipated with the high certainty. It is possible at feasibility study stage only. However at prefeasibility 
study and opportunity study stages the probable or supposed economic value of resources/reserves could be 
forecasted as opposing to the marginal economic or evidently subeconomic resources. At the opportunity 
study stage such forecasts are based on natural features of deposit and evaluation of its technical mineability. 
Therefore the definitions of particular categories on E axis proposed in AHGE Mapping Task Force are not 
sufficient enough. We propose one of two possible changes of definitions on E axis: 
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• change of general definition of E1: 
E1 – “Extraction and sales is economically viable or could be reasonably  

anticipated (expected)” 
Definitions of E 1.1 and E1.2 will be not affected by such modification of E1 and  
would remain unchanged. 

Alternatively: 

• remain definition of E 1 and general definition of E2 unchanged but modify the subdefinitions of E 
2 by adding: 

E 2.1 Concentrations of material in such form, quality and quantity that are  
reasonable prospects for economic extraction. 

Recent definitions of E 2.1 and E2.2 will transform to E 2.2 and E 2.3 respectively 

without changes. 

(iii) The proposed by AHGE Mapping Task Force change of definitions of categories on geological (G) axis 
transforms UNFC substantially. It is acceptable in the principle as the attempt to harmonize CRIRSCO, PMRS 
and UNFC classifications. However the original subdivision of G axis in UNFC was based on 
prospecting/exploration advancement. The proposed changes mix the resources subdivision made according to 
the prospecting/exploration stages (what is basically used in original UNFC and CRIRSCO systems), with the 
evaluation of amounts according to the level of confidence (accuracy) of estimates (estimated quantities). 

The resources and reserves estimated at any stage of prospecting or exploration are evaluated with limited 
accuracy (increasing with the advancement of exploration). At any stage of valuation, as well in the case of oil 
as solid minerals, it is possible (with the use of simple probabilistic, geostatistic or Monte Carlo approach) to 
demonstrate amounts as a “low” (proved), “best” (probable) or “high” (possible) estimates. In case of solid 
minerals the “best” estimates is commonly in use. 

The confidence of estimates depends not only of accuracy of resources/reserves evaluation quantity but also of 
several, not measurable factors, such as data on geological structure of deposit, its boundaries, hydrogeological, 
geotechnical features etc. Degree of knowledge of such features are expressed by subdivision to 
prospecting/exploration stages. Therefore the both criteria of subdivision should be combined i.e. the 
prospecting/exploration stages and confidence (accuracy) of resources/reserves quantity estimates. 
It could be solved by division of G axis according to prospecting exploration stages and further subdivision of 
each “G” category due to the confidence of estimates. The proposed definitions would be 

G1 detailed exploration. Quantities associated with well known deposit which geological  
features are recognized with the high confidence. 
G 1.1 proved amounts estimated so that is at least 90 % probability that quantities existing  

(recoverable) will equal or exceed this estimate 
G 1.2 probable amounts estimated so that is at least 50 % probability that quantities  

existing (recoverable) will equal or exceed this estimate 
G1.3 possible amounts estimated so that is at least 10 % probability that quantities  

existing (recoverable) will equal or exceed this estimate 
G2 general exploration. Quantities associated with known deposit which geological features 

are recognized with the limited confidence 
G 2.1 amounts estimated so that is at least 90 % probability that quantities existing  
(recoverable) will equal or exceed this estimate    
G 2.2 amounts estimated so that is at least 50 % probability that quantities  
existing (recoverable) will equal or exceed this estimate 
G2.3 amounts estimated so that is at least 10 % probability that quantities  
existing (recoverable) will equal or exceed this estimate 

G3 prospecting Quantities associated with known deposit which geological features    
are recognized with the low confidence 

G4 reconnaissance. Estimated quantities associated with potential, but not yet confirmed deposit 
Subdivision of G3 to G 3.1, G 3.2 and G 3.3 is possible in some cases but could be not recommended. 
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7.3 Remarks to the mode of resources and reserves data presentation 

There are two modes of resources and reserves data presentation in use: 

− “Cumulative, hierarchical” if reserves are presented as part of total resources (resources include 
reserves) – used in Poland 

− “Separately, additive”, when reserves are presented independently of resources and the both 
resources and reserves are the total commodity amount  

The mode accepted by UNFC should be more clearly and distinctly expressed to avoid misunderstanding.  

ANNEX (Poland) 

The mode of reporting resources and reserve data in Poland and their classification 

Resources and reserves reporting in Poland is based on three basic concepts of mineral policy: 

(i) Deposits of mineral commodities are the part of natural environment. 

(ii)  Reasonable utilization of deposits of mineral commodities is indispensable for sustainable 
development  

(iii) Reasonable utilization of mineral resources should be guarantied and supervised by government  

State supervision on mineral resources utilization is realized through 

− Legal regulations of the mode of presentation resources and reserves data,  

− Licensing exploration and exploitation rights,  

− Accounting of mineral deposits in land use planning, 

− Surveillance of reasonable resources exploitation executed by Mining Office. 

General procedure of resources and reserves evaluation (both in the case of solid mineral commodities and 
hydrocarbons) consists of two steps: 

 I  Resources evaluation based on exploration data 

II  Preparation of “Deposit development plan” (prefeasibility study, partly feasibility) with  

   reserve evaluation (reserves in place and recoverable) 

Exploration results and resources evaluation are presented in “Geological documentation of deposit” that 
contain presentation of: 

− geological model of deposit, 

− quality of mineral commodity, 

− geological conditions of mining (hydrogeology, geotechnic etc.), 

− environmental conditions of the area, 

− resources evaluation 

“Geological documentation” contains the calculation of resources with their subdivision to the supposed 
economic (that could be economic, according to natural features of deposit such as mode of deposit occurrence, 
depth, thickness, mineral quality etc.) and subeconomic. In the case of hydrocarbons recoverable resources are 
presented. 
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“Geological documentation of deposit” is presented in uniform manner according to the rules prepared by the 
Commission of Mineral Resources, the advisory body to the Ministry of Environment. Resources are evaluated 
with the use of uniform criteria for their delineation designed by Ministry of Environment. 

“Geological documentation of deposit” represents opportunity study stage F3 according to UNFC with 
subdivision of resources to “supposed economic” and “subeconomic” not envisaged on E axis in UNFC.  

 “Geological documentation of deposit” with resources evaluation should be approved by governmental 
administrative body, designed by the “Geological and Mining Law”.  

Evaluation of resources taking into account geological model of deposit is considered the most important as the 
base for preparation of “Deposit development plan” and further reserve estimation. The competent persons 
entitled by governmental approval are the only one to prepare Geological documentation of deposit. 

In the “Deposit development plan” the probable reserves (in place and recoverable) are presented. They are 
estimated in four steps: 

− delineation of resources supposed economic according to “geological documentation of deposit” that 
are technically mineable if proposed mining method is applied, 

− delineation of resources technically mineable and economically feasible, 

− estimation of resources that could be transformed to reserves (probable economic reserves in place –
economic reserve base in place), 

− estimation of probable reserves (recovery factor is applied) or proved reserves in the case of 
hydrocarbons. 

Resources not classified as reserves in “Deposit Development Plan” are presented as marginal resources.  

“Deposit development plan” represents F2 or sometimes F1 stage of valuation according to F axis of UNFC, 
with subdivision of reserves to E1, E2 and E3 categories according to E axis. 

“Deposit development plan” is obligatory document, presented with the application for mining license. Proved 
reserves are evaluated only for internal use of mining enterprises and often are not officially reported.  

In the both “Geological Documentation of Deposit” and “Deposit Development Plan” resources and reserves 
are subdivides according to the level of geological data and reliability of their interpretation into: detailed 
explored (catego ry A+B), preliminary explored (category C1) demonstrated by prospecting (category C2 and 
D). They are comparable with G1, G2 and G3 categoris on G axis of UNFC. In the case of hydrocarbons within 
each category “low”, “best” and “high” (or “proved”, “probable” and “possible”) estimates of 
resources/reserves are presented (most often with the use of Monte Carlo method if sufficient data exist). For 
solid mineral commodities the same approach is recommended.  

The resources and reserves of operating mines are yearly recalculated and obligatory presented to geological 
survey (Polish Geological Institute). 

The data on resources and estimated reserves in place at the end of each year are published in open file report.  

Mr. Marek Niec 
Head 
Commission of Mineral Resources, Ministry of Environment 
Wawelska 51/53 
30059 Krakow, Poland  
Tel : +48 12 579 2390 
Fax: +48 12 579 24 60 
E-mail: niecm@wp.pl 
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8. RUSSIAN FEDERATION 

Since April 2007 AHGE has been focusing its attention on the problem of alignment (“mapping”) UNFC with 
the classification systems known as “CRIRSCO Template” (for minerals) and SPE PRMS for petroleum. The 
new version of UNFC is envisaged to fulfill the role of an “umbrella” document, the basis for creation of a 
hybrid system which would enable to carry out reserve/resource estimations according to any of the systems 
under consideration in the Task Force’s Report and then, with the use of elaborated mapping modules, disclose 
resulting estimates and include them in reporting documents in compliance with the system provided for by the 
UNFC with appropriate codification keyed to UNFC E, F, G categories. The use of uniform terminology and 
reporting standards at the high level of the Framework Document will enable to carry out global economically 
justified and highly reliable inventarization and balance accounting of mineral wealth for all kinds of mineral 
and fossil energy raw materials. While forecasting this we note that the task of mapping UNFC to the new 
Russian classifications has been put by experts in a row with the problem of its alignment with the classification 
systems most widely known and accepted today in the world which testifies the recognition of a special part 
played by Russian Federation in the global energy and mineral balances as well as the importance of correct and 
objective assessment of its mineral and energy potential.  

In this connection the Russian AHGE Working Group expresses its satisfaction on the fact that adopted in the 
draft new version of UNFC (if to judge by Section 4 of the Task Force Report) has eventually become its 
proposal used to be put forth for quite a long time concerning more correct construing the essence of the 
geological classification criterion and definitions reflecting it on axis “G” for solid minerals. It is certainly not 
the «kind of activities», not the “stage of geological exploration” as it was formerly declared but a direct 
measure of geological assurance of a specified mineral quantity in the ground which may be defined by 
qualitative definitions (“high”, “reasonably high”, “low”). This principle is most consistently realized in the 
CRIRSCO Template and, by the way, in the new Chinese classification where the above stated levels of 
assurance are defined as “measured”, “indicated”, “inferred” and “undiscovered resources”. In this case, these 
levels of assurance, just like two other criteria for axes “F” and “E”, are applicable to all classes of 
reserves/resources, i.e. to the full “height” of the classification matrix (see UNFC-1997) and not only to 
“resources with undetermined economic viability” (331, 332, 333, 334).  

In the duration of the last months we witnessed tense and laborious work of the AHGE, CRIRSCO and SPE 
experts on mapping the classifications, revealing features of proximity and difference between them, searching 
for opportunities of standardized approaches to existing labels and definitions of existing codes subject to be 
aligned at the first stage of this unprecedented research. Owing to the efforts undertaken by such highly 
competent experts as James Ross, John Etherington, Niall Weatherstone, Mucella Ersoy, Per Blystad, John 
Ritter, Ferdi Camisani and others, it has become possible to establish the degree of similarity of the terms and 
definitions mapped for solid minerals and petroleum and, to a considerable extent, meet the IASB and other 
stakeholders’ requirements regarding possible application of the high level UNFS categories as a structural 
basis for asset definition, recognition and reflection in financial statements.  

Accepted as pivotal elements for the modified version of UNFC are the basic classifications/codes for minerals 
and petroleum – the CRIRSCO Template and the SPE-PRMS. It is on the foundation of these classifications 
that the whole system of terminology and definitions engaged in the UNFC has been recommended to be built 
on and applied for both major groups of commodities. It is supposed to be single at the high level and 
“diverging” in compliance with the specific features of minerals and petroleum industries at the lower tiers of 
the Classification. From the standpoint of keeping the unity and integrity of the UNFC intact this solution 
appears to be the optimal one.  
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The Task Force came to the conclusion that to facilitate mapping of classifications a number of material 
changes should be introduced in the UNFC which was adopted by ECOSOC in 2004 and is now in force. This 
primarily concerns the definitions of individual categories and subcategories. We would support possible 
simplifications that are now beginning to show, in particular with the transition to the use of short definitions at 
the high level not dependent on the type of commodity, i.e. generic principle-based definitions. At the same 
time, we don’t regard undisputable the proposal to refuse from verbal “labels” relying completely upon the 
UNFC codification. The labels in question facilitate users’ perception of the internal logic of the system 
proposed. As to the complexity of translating them to other languages, it seems to us clearly exaggerated. 

Apart from this, we would prefer not to see in the Classification the hierarchy of numeric designations of 
subcategories of the III and IV order (like 1.1.2.1) which seem to us unwieldy and awkward in use. In our 
opinion, such information (if necessary for inclusion in public reporting), would be better provided in verbal 
form.  

Also we would like to note that (as it seems to us) the problem of well-founded assignment of national 
reserves/resources to specific UNFC classes, doesn’t become exhausted by implementation of mapping being 
actually the search of analogs of categories and subcategories in different code systems. Number of categories 
and subcategories established on certain axes in different codes may not coincide and the units per se have 
indistinct borders which may be related to unclear definition of requirements for degree of detail of geological 
knowledge and assurance of data obtained (in particular when differences in the type and complexity of 
geological structure of deposits being mapped are not taken into account). Differently understood are the goals 
and objectives of geological exploration at separate stages, requirements to the degree of detail of associated 
feasibility investigations, etc. Ensuing from this may be conflicting views of national bodies and Competent 
Persons on mapping routes and assigning reserves/resources to some or other classes.  

To ensure confidence in mapping results which is nothing else but justified equalizing of taxonomic units of 
different classifications, they have to be supported by calculation of normalized quantitative indices of 
geological assurance in assessment results or scrupulous juxtaposition of the amounts and degrees of detail of 
works required to confirm the conclusions of a Competent Person. In implementation (or monitoring) of such 
“case studies” we see one of the AHGE special tasks for the perspective. Naturally, it is to be done with the UN 
support and extra budgetory funding. 

In connection with this, we find it expedient to note that today a critical moment has come in the development 
of UNFC which requires balanced and well-thought decisions to be made by the AHGE. The impending 
reconstruction of the UNFC actually devaluates the ECOSOC Resolution 2004/233 providing for global 
application of the UNFC; it doesn’t make sense to introduce a document committed to drastic revision. At the 
IV session of AHGE, one of the UNFC key-stones - its three-dimensional structure was discredited (because of 
being too complicated for perception and interpretation by users, availability of void boxes in the model without 
any economic sense, etc.).  

The exchange of opinions between the AHGE Bureau members on the issues of mapping UNFC to CRIRSCO 
Template and SPE-PRMS has shown that in some cases they stick to different points of view with respect to 
both the charge of separate boxes of the volumetric UNFC matrix and the principal provisions of how the new 
Framework Document should be structured. Even such key-stone notions as “reserves” and “resources” do not 
have unambiguous interpretations so far. The same may be referred to the names of some categories and 
subcategories specified along UNFC axes which are differently understood by users (for example, “intrinsically 
economic”) or designated by terms with no distinct differences from each other (“unclarified”, “undetermined” 
and “undefined”, etc.). It seems obvious that before finalizing the new version of UNFC and its worldwide 
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circulation the experts must come to an agreement as far as a single interpretation of all principal terms to be 
used in the Document is concerned.  

As it is known, a number of countries have already effected its measures directed to the transition to the new 
rules and formats of classification and keeping inventories of mineral an energy reserves/resources in 
compliance with the UNFC-2004 provisions, including recalculations of balances and inventories. The 
necessity of such recalculations (which may be rather time- and labor-consuming, capable of inputting a mess in 
subsequent comparisons of reserves/resources by years and regions) may arise in case of changing a number of 
subdivisions along classification axes, introducing subject matter changes in their names, principles of 
codification and definition contents). Perhaps, our distinguished colleagues from Ukraine, Poland and China 
representing here the respective geological surveys and state reserve/resource commissions could share their 
views on the point and (maybe) any experience of the reconstruction already implemented and somehow 
touching the fate of the UNFC in these countries. On this problem we are agree with the opinion of some 
countries that any revision of the UNFC must necessarily consider the problems that could be related to the 
changes involved.  

So far the introduction of any changes to UNFC cannot affect the Russian solid minerals and petroleum 
classifications since the UNFC has not yet been introduced in Russia. Some changes may be expected in the 
schemes of mapping it to the new Framework Document to be adopted.  

From the viewpoint of the Russian WG the pivotal problem for discussion at the impending 5 session of AHGE 
must be the thorough consideration of the concept of the proposed radical restructuring of the UNFC, the issues 
of optimization of mapping procedure and data transfer from national classifications to the framework one. 
Given the complexity and multi-facet character of the problems being put forth for discussion, it would be 
useful to arrange (while preparing for the 5 session of the AHGE in April) a questionnaire survey asking the 
members of the Bureau (and stakeholders showing interest in further development of the UNFC) to answer a 
number of key questions on which the formulation of the AHGE’s conceptual position in the main solutions to 
be accepted in the new UNFC version is dependant.  

And one more organizational item. We did draw attention of the respected Bureau and Secretariat in Geneva 
more than once to point out that the task and contents of the “guidelines” and “specifications” to normative 
documents are understood differently in Russian Federation and in the West. We submitted our version at the 
regular session of AHGE in 2005 in the presentation called “On the Draft Guidelines to the UNFC for Solid 
Minerals Tailored to Exploration and Mining Conditions of the CIS Countries” What we would like to hear 
from our distinguished colleagues and the Secretariat is what type of documents should it be, how many of them 
we’re going to prepare and what deliverables are to be expected.  

On the behalf of Russian Working Group: 
 
Mr. Yuriy A. Podturkin 
Chairman 
State Commission on Mineral Reserves 
Federal Agency of Use of the Subsoil 
B. Polyanka, dom. 54, str. 1 
119180 Moscow, Russian Federation  
Tel : +7 495 230 73 66 
Fax: +7 495 230 73 44 
E-mail: podturkin@gkz-rf.ru 
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9. UKRAINE 

The following comments have been combined from the comments received from State Commission of Ukraine 
on Mineral Resources dated January 2008 and the presentation delivered by Mr. G. I. Rudko and  
Mr. V. I. Lovyniukov from the State Commission of Ukraine on Mineral Resources at the UNFC Workshop 
held in Geneva, 27 and 28 February 2008. 

(i) Ukraine was the first country which adapted its Classification for mineral products reserves and 
resources to UNFC, following UNECOSOC № 227/1997 decision, according to which UNFC is recommended 
to be widely used by all UN member-countries. Classification of Ukraine is applied to all types of mineral 
products without exception.  

Table 6: Classification of the Mineral Reserves and Resources  
of the State Fund for Subsoil Resources of Ukraine 

 

The industrial (commercial) 
importance 

The technical and 
economic feasibility 

study level 

Degree of geological 
Assurance The class code 

GEO-1 (.1.) 111 Proved reserves  
Explored reserves 
(..1) 1. Balanced reserves (1..) 

GEO-2(.2.) Preliminary explored 
reserves (..2) 

121 
Probable reserves 
122 

GEO-1(.1.) 211 Explored reserves 
(..1) 221 

222 
2. Conditionally balanced and out of 
balanced reserves (2..) GEO-2(.2.) Preliminary explored 

reserves 
(..2) 332 

Perspective resources 
(..3) 332 3.The industrial importance is not 

defined(3..) GEO-3(.3.) 
Prognosticated 
resources (..4) 334 

 

Table 7: Correlations between the Ukrainian Classification of Mineral Reserves and Resources  
with the United Nations Framework for Classification of Reserves and Resources 

 
UN Framework 
Classification  Detailed 

exploration 
General 

exploration Prospecting Reconnaissance 

  Ukrainian system explores 
reserves 

preliminary 
estimated reserves 

prospective 
resources forecast resources 

Feasibility study 
detailed preinvestment 
estimation 
(GEE-1) 

I(111) 
II(211)   

Prefeasibility study 

preliminary 
preinvestment 
estimation 
(GEE-2) 

I(121) 
II(221) 

I(122) 
II(222) 

Usually do no singled out 

Geological study 
primary preinvestment 
estimation 
(GEE-3) 

I-II(331) I-II(332) I-II(333) I-II(334) 
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UN Framework Ukrainian system 

I-Economic I-Balanced 

II-Marginally economic and Subeconomic II-Conditionally balanced and Out of balanced 

I-II-economic-subeconomic I-II-Indivisible balanced and out of balanced 

 

(ii) The basic UNFC thesis is that by making no changes to the existing classification, it should be 
developed in such a way as to make all the present terms fully integrated and ensure their comparability and 
compatibility. In other words, initially, the main task of UNFC was to ensure ”umbrella or framework effect”. 
This aim was achieved mainly by application of 3D identification system and numerical code. 

Proposed changed did not affect the bases of UNFC and this allows us to hope that its integrating character will 
remain unchanged. 

Main comparisons are outlined in the Table 8. 
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Table 8: Comparison of the Classification of Ukraine with the Proposed Revised UNFC 
 

Cat. UNFC Proposals on 
Definitions 

Ukraine Proposals on 
Definitions 

Classification of 
Ukraine 

Instruction on Application of 
Classification of Ukraine for Oil 

and Gas Fields 

 
E1 

Extraction and sale is 
economically viable. 

Quantities are 
economically viable to 
extract and sell on the 
basis of technical and 
economic calculations at 
the time of the 
estimation. 

Balance reserves-reserves, 
which on the moment of 
estimation in accordance with 
technical-economic 
calculations can be 
economically and effectively 
recovered and used at current 
technique and technology of 
production and reprocessing of 
mineral raw materials, which 
provide maintenance of the 
requirements of rational, 
complex use of mineral 
products and nature protection. 

Balance reserves (normally 
economic), which on the 
calculations moment one can, in 
accordance with technical-economic 
calculations, economically effective 
recover and use under conditions of 
current technique and technology of 
hydrocarbon raw materials 
production and refining application, 
that ensure observing demands of 
rational mineral resources use and 
protection of natural environment. 

 
E 1.1 

Extraction and sale is 
economically viable on 
the basis of realistic 
assumptions of future 
market conditions. 

Quantities are 
economically viable to 
extract and sell on the 
basis of technical and 
economic calculations at 
the time of determination 
and realistic assumptions 
of future market 
conditions. 

Recoverable reserves- 
profitability of projected 
mining enterprise including oil 
and gas production enterprise 
industrial activity which has 
been defined by DKZ goes 
beyond the rate of National 
Bank if the technique and 
technology is used rationally 
and the requirements on the 
protection of the bowels of the 
Earth and environment are 
fulfilled.  

  

 
E 1.2 

Extraction and sale is 
economic in spite of 
current adverse market 
conditions that are 
expected to be of a short-
term nature if long-term 
forecasts remain 
economic.  Extraction 
that is deemed to be 
economic as a 
consequence of subsidies 
also falls into this sub-
category. 

Quantities are not 
economically viable to 
extract and sell on the 
basis of technical and 
economic calculations at 
the time of determination 
and realistic assumptions 
of future market 
conditions but long-term 
forecasts are economic. 
Quantities that are 
deemed to be economic 
as a consequence of 
subsidies or other 
supportive means fall 
into this category. 

Subsidized reserves-mineral 
products recovery effectiveness 
and use by the projected 
mining enterprise including oil 
& gas production enterprise 
which has been defined by 
DKZ is possible only on the 
condition of providing the user 
of the bowels with tax 
remissions, subsidiaries, grants 
or other supportive means at 
the expense of state or local 
budget.  

  

 
E2 

Economic extraction has 
not been fully 
demonstrated. 

Quantities are not 
economic to extract and 
sell on the basis of 
technical and economic 
calculations at the time 
of determination and 
realistic assumptions of 
future market conditions. 

Outbalance reserves-reserves, 
production and use of which on 
the moment of an estimation 
are economically inexpedient, 
but in the future they can 
become an object of industrial 
significance. 

Outbalance reserves (potentially 
economic), which production and 
use on the moment of estimation is 
economic inexpedient, but in the 
future they can be the object of 
commercial meaning. 
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Cat. UNFC Proposals on 
Definitions 

Ukraine Proposals on 
Definitions 

Classification of 
Ukraine 

Instruction on Application of 
Classification of Ukraine for Oil 

and Gas Fields 

 
E2.1 

Extraction has not yet 
been fully demonstrated 
to be economic, but on 
the basis of realistic 
assumptions of future 
market conditions, it is 
more likely than not that 
economic extraction may 
take place in the 
foreseeable future. 

Quantities have not been 
fully demonstrated to be 
economic to extract and 
sell on the basis of 
technical and economic 
calculations at the time 
of determination but 
taking into consideration 
realistic assumptions of 
future market conditions, 
it is more likely than not 
that economic extraction 
will take place in the 
foreseeable future. 

Conditionally balance reserves-
reserves, effectiveness of 
which production and use on 
the moment of an estimation 
can not be synonymously 
defined, and also the reserves 
that meet the requirements of 
balance reserves, but from the 
various reasons can not be used 
on the moment of estimation. 

Conditionally balance reserves 
(economic limited), which 
production effectiveness and use on 
the estimation moment can not be 
synonymously determined, and also 
the reserves that meet the 
requirements of balance reserves, 
but from different reasons can not be 
used on the estimation moment. In 
particular, the use of this group of 
reserves is possible in the case of 
favorable terms assignment of 
production or other investors 
supporting for the State side. 

 
E2.2 

  Extraction is not 
economic on the basis of 
realistic assumptions of 
future market conditions, 
and eventual economic 
extraction would require 
a substantially higher 
commodity price to 
render it economic. 

Quantities are not 
economically viable to extract 
and sell on the basis of 
technical and economic 
calculations at the time of 
determination and realistic 
assumptions of future market 
conditions as the eventual 
economic extraction would 
require a substantially higher 
commodity price or a major 
reduction in costs to render it 
economic. 

  

 
E3 

Extraction is of a non-
commercial nature, it is 
not economic to extract 
or economic viability has 
not yet been determined. 

Quantities whose 
economic viability has 
not been fully 
determined.  

With indeterminate 
commercial meaning (possible 
economic), reserves for which 
is accomplished only initial 
geologic-economic estimation 
with use of possible 
technological and economic 
initial data. 

With indeterminate commercial 
meaning (possible economic), 
reserves for which is accomplished 
only initial geologic-economic 
estimation with use of possible 
technological and economic initial 
data. 

E3.1 Extraction without sale. Quantities that will be 
produced but not sold. 

    

 
E3.2 

Economic viability has 
not yet been determined. 

Economic viability of 
quantities has not yet 
been determined. 

    

 
E3.3 

Estimated quantities that 
are in-situ, but where 
there is currently 
considered to be no 
potential for eventual 
economic extraction. 

Quantities that are in situ 
where there is considered 
to be no potential for 
economic extraction at 
the time of estimation as 
well as in the foreseeable 
future. 

    

 
F1 

A project that has been 
demonstrated to be 
technically and 
commercially feasible 
and it is justified to 
assume that the project 
will be implemented. 

Quantities in-situ, 
technical and economic 
studies confirm that the 
quality and quantity are 
sufficient for the 
development project to 
be technically and 
commercially feasible. 

The reserves of mineral 
products, on the basis of which 
detailed geological-economic 
estimation of their industrial 
exploitation effectiveness was 
carried out, materials of which, 
including technical-economic 
substantiation of constant 
quality requirements on 

The reserves, on the base of which 
detailed geologic-economic 
estimation (GEE-1) of their 
industrial exploitation effectiveness 
is carried out. Materials of GEE-1, 
which are positively evaluated by 
the State commission on mineral 
products reserves, are for the 
investor the principle document, 
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Cat. UNFC Proposals on 
Definitions 

Ukraine Proposals on 
Definitions 

Classification of 
Ukraine 

Instruction on Application of 
Classification of Ukraine for Oil 

and Gas Fields 

mineral raw materials which 
are approved by DKZ. 

which substantiate economic 
expediency of works financing for 
projects of oil and gas production 
enterprise construction 
development. 

 
F1.1 

The project is currently 
extracting products. 

The project is currently 
extracting products. 

    

 
F1.2 

All necessary approvals 
have been obtained, 
capital funds have been 
committed, and 
implementation of the 
development project is 
under way. 

All necessary approvals 
for the commercial 
development of the 
deposit have been 
obtained, capital funds 
have been committed, 
and the development 
project is under way. 

    

 
F1.3 

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 and 
commitments made. 

Quantities in-situ have 
been confirmed, the 
implementation of the 
development project is 
justified on the basis of 
reasonable forecast 
commercial conditions at 
the time of estimation, 
and there are reasonable 
expectations that all 
necessary 
approvals/contracts will 
be obtained. 

    

 
F2 

A development project 
that has not yet been 
demonstrated to be 
technically and/or 
commercially feasible 
and its implementation its 
not yet justified to 
assume that the project 
will be implemented. 

Quantities in-situ have 
been confirmed; 
however, the technical 
and economic studies 
indicate that either the 
quality or quantity are 
insufficient for the 
development project to 
proceed to commercial 
exploitation. 

The reserves of mineral 
products, on the basis of which 
the preliminary geological-
economic estimation of their 
industrial significance was 
carried out, and the materials 
of technical-economic report 
about further deposit 
prospecting expediency, 
including substantiation of 
temporary quality requirements 
on mineral raw materials, are 
approbated by DKZ or by 
customer (investor) of 
exploration works. 

The reserves, on the base of which 
the preliminary geologic-economic 
estimation (GEE-2) of theirs 
commercial meaning is 
accomplished. Materials of GEE- 
the form of technical-economic 
report (TER) must pass the 
approbation in the State commission 
on mineral products reserves or in 
client (investor) of the works study 
and use of these reserves. 

 
F2.1 

Project activities are 
ongoing to justify 
commercial development 
in the foreseeable future. 

Project activities are 
ongoing to justify 
commercial development 
in the foreseeable future. 

    

 
F2.2 

Project activities are on 
hold and/or justification 
of development may be 
subject to significant 
delay. 

Project activities are on 
hold and/or justification 
as a commercial 
development may be 
subject to significant 
delay. 
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Cat. UNFC Proposals on 
Definitions 

Ukraine Proposals on 
Definitions 

Classification of 
Ukraine 

Instruction on Application of 
Classification of Ukraine for Oil 

and Gas Fields 

 
F2.3 

There are no current 
plans to develop or to 
acquire additional data at 
the time due to limited 
potential. 

      

 
F3 

Project evaluation is 
incomplete or lacks 
sufficient definition to 
establish technical and 
commercial feasibility. 

Quantities in-situ have 
been confirmed; 
however, the technical 
and economic studies are 
not sufficiently complete 
to justify the economic 
viability of geological 
explorations that may 
lead to commercial 
exploitation.  

The reserves and resources of 
mineral products, on the basis 
of which the initial geological- 
economic estimation of 
possible industrial importance 
of the entrails prospective area 
was carried out, and materials 
of technical-economic opinions 
about expediency of further 
prospecting-exploration works 
conducting and parameters of 
preliminary quality 
requirements on mineral raw 
materials are approved by the 
customer (investor) of 
exploration works. 

The reserves and resources on the 
base of which is executed initial 
geologic-economic estimation 
(GEE-3) of possible commercial 
meaning of subsurface perspective 
area. The materials of GEE- the 
form of technical-economic 
opinions (TEO) must be approved 
by client (investor) of exploration 
works. 

 
F3.1 

  There are not current 
plans to develop or 
acquire additional data at 
this time. 

    

 
F3.2 

  No technically and/or 
commercially feasible 
extraction project is 
currently defined. 

    

 
G1 

Quantities associated 
with a known deposit that 
can be estimated with a 
high level of confidence. 

Quantities associated 
with prospected pools of 
known deposits are 
established by the data of 
immediate measurements 
and investigations with a 
high level of confidence 
in the degree suitable for 
their commercial 
exploitation. 

The explored reserves-that are 
the volumes of mineral 
products, quantity. quality, 
technical properties, mining-
geological, hydrogeological 
and other occurrence 
conditions of which are studied 
with completeness, which is 
sufficient for mining-
production objects construction 
projects and mineral raw 
materials reprocessing objects 
working out.  

The explored reserves are calculated 
on the explored fields (pools) and on 
the fields (pools) which are in 
development under condition of 
study of type, form, sizes of pool, 
effective oil-and-gas saturated 
thickness, type of reservoir, type of 
reservoir and oil-and-gas recovery 
properties, oil-and-gas saturation of 
productive beds, composition and 
properties of oil, gas and condensate 
in the formation and standard 
conditions, and also basic 
peculiarities of pool, that determine 
conditions of its development, 
ecological and other parameters, 
sufficient for compiling the projects 
of a construction and commercial 
development of the fields. 
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Cat. UNFC Proposals on 
Definitions 

Ukraine Proposals on 
Definitions 

Classification of 
Ukraine 

Instruction on Application of 
Classification of Ukraine for Oil 

and Gas Fields 

 
G2 

Quantities associated 
with a known deposit that 
can be estimated with a 
reasonable level of 
confidence. 

Quantities associated 
with discovered pools of 
known deposits are 
estimated mainly on the 
basis of data 
extrapolation of 
measurements or 
investigations with a 
reasonable level of 
confidence in the degree 
suitable for further 
prospecting of test-
commercial development 
of the field. 

Preliminary explored 
(probable) reserves-that are the 
volumes of mineral products, 
quantity, quality, technological 
properties, mining-geological, 
hydrogeological and other 
conditions of which are studied 
with completeness, sufficient 
for definition of the deposit 
industrial significance.  

Preliminary explored reserves are 
calculated on partially explored 
fields (pools)-under condition of 
obtaining on one or several wells oil 
or gas inflows, including with the 
formation tester, and positive results 
of geophysical studies in the non-
tested wells. The floor-space of 
reserves calculation for each pool on 
a structural base is limited by the 
level of lower mark of its bottom at 
presence of waterless inflow, or on a 
mark of contacts. 

 
G3 

Quantities associated 
with a known deposit that 
can be estimated with a 
low level of confidence. 

Quantities associated 
with pools of known 
productive areas in which 
the possibility of 
discovering of new 
deposits is based on 
positive evaluation of the 
established existence of 
commodities, 
geophysical and other 
anomalies whose 
perceptiveness has been 
proven. 

 The perspective resources take 
into consideration possibility of 
discovery of new mineral 
products deposits (occurrences) 
of the same geological-
industrial type, existence of 
which is substantiated by a 
positive estimation of mineral 
products showings, 
geophysical, geochemical and 
other anomalies, the nature and 
perceptiveness of which are 
proved.  

The perspective resources of oil and 
gas-that are resources of prepared 
for deep drilling floor spaces, which 
are in the limits of oil-and-gas 
bearing region and also not opened 
with drilling beds of fields if their 
productivity is established on this or 
other fields of the region. 

 
G4 

Estimated quantities 
associated with a 
potential, but not yet 
confirmed, deposit or 
accumulation.  

Quantities associated 
with unknown productive 
areas in which the 
potential possibility of 
the fields forming is 
based on positive 
preconditions. 

The forecast resources-that are 
the volumes of mineral 
products, that take into 
consideration a potential 
possibility of deposits forming 
of definite geological-industrial 
types, that are grounded on 
positive stratigraphic, 
lithologic, tectonic, 
minerogenic, paleogeographic 
and other preconditions, which 
are established within the 
limits of the perspective floor 
spaces. 

Forecast resources of oil and gas are 
the resources which take into 
account a potential productivity of 
definite lithologic-stratigraphic 
complexes within the limits of large 
regional structures with proved and 
unproved oil-and-gas bearing 
capacity. The quantitative estimation 
of forecast resources is carried out 
on possible parameters on the basis 
of general geologic ideas and by 
statistical analogy with other 
regional structures, where are 
explored oil and gas fields.  

 
(iii) The wording of definitions on economic effectiveness axis, which is proposed by Special Task for the 
main categories E1, E2, E3 as well as for the subcategories E1.1, E1.1, E2.1 for the most part is very close by 
its meaning to the one used in Ukrainian Classification and, thus, is comparable. 

The wording of subcategories E2.2, E3.2 in Ukrainian Classification is merged into corresponding categories 
E2 and E3, and, thus, is not distinguished separately.  

Mineral products reserves, which are extracted from the bowels but not sold (subcategory E3.1) according to 
Ukrainian Classification refer to different types of loss and are included into the production volumes. Extracted 
volumes which are used for production process are considered to be realized on general basis. 

The amount of natural substance for which there is no potential (technology) for its eventual economic 
extraction (subcategory E3.3) in the foreseeable future is not regarded as the one of mineral product. It refers to 
unconventional resources, which is not embraced by the Classification of Ukraine.  
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(iv) Thereby, on technical and economic studies and readiness to commercial exploitation axis (F) the 
wording of definitions proposed by Special Task Force is relatively comparable to that of Ukraine but only for 
the main categories:F1,F2,F3. 

Subcategories F1.1, F1.2, F1.3, F2.1, F2.2 are merged correspondingly into wording of category definitions F1 
and F2 and as separate calculation and registration objects are not distinguished. 

Subcategory F2.3 distinguished by Special Task Force for which “ there are no current plans to develop or 
acquire additional data at the time due to limited potential” by its content should be included into the category 
F3 and indexed as subcategory F3.1. 

(v) Thereby, concerning the changes for the definition of resources and reserves categories on G axis, 
which are provided for by Special Task Force, it is worth noting that the expression of the level of geological 
studies via reserves characteristics (but not via geological exploration works) allows to reflect in fuller measure 
various levels of reserves studies within the limits of deposit, and that’s why it deserves support. In Ukraine 
Classification the principle of resources and reserves division on G axis is the same. 

In our view, the association of resources from category G3 only with the known deposits is not very successful. 
Such kind of resources can be outlined beyond the limits of known deposits, but within the limits of known 
perspective areas.  

(vi) The results of the analysis allow to make conclusions that proposed and changed definitions of the main 
UNFC categories can be compared with those of the existing classification of Ukraine while the UNFC 
preserves its “umbrella effect”.  

Dr. Heorhiy Rudko 
President 
State Commission on Reserves - DKZ 
18/7 Kutuzov Str., Office 815 
01133 Kyiv, Ukraine  
Tel : +380 44 284 92 27 
Fax: +380 44 294 93 57 
E-mail: rudko@dkz.gov.ua 
 
Mr. Vitalii Lovyniukov 
Head of Department 
Department of Combustibles & Ore Minerals 
State Commission on Reserves - DKZ 
Office 815 - N. 18/7 Kutuzov Str. 
01133 Kyiv, Ukraine  
Tel : +380 44 285 43 37 
Fax: +380 44 284 93 57 
E-mail: lovyniukov@dkz.gov.ua 
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10. USGS 

Thank you for the opportunity to comment on the draft of the AHGE Mapping Task Force Report. I recognize 
and commend the hard work of the Special Task Force in preparing the draft report. Our expertise at the U.S. 
Geological Survey is in the assessment of undiscovered accumulations and reserve growth, therefore my 
comments will pertain only to the undiscovered and unrecoverable resources categories. I focused mainly on the 
discussion of key issues in Attachment II and my comments follow.  

(i) Simplification of the definitions greatly improves the ability to relate and map other classification 
systems to the UNFC. I agree with the recommendations given in Attachment II, section 5 to re-structure the 
2004 UNFC document in terms of the AHGE Mapping Task Force findings.  

(ii) Explicitly stating the flexibility of the UNFC for the alignment to other classification systems in 
addition to PRMS and CRIRSCO (Attachment II, section 1) is useful. Additional examples could be made 
available in UNFC documentation updates as other classification systems are mapped.  

(iii) The information given in the task force report on low/best/high estimates for undiscovered resources 
could be expanded, as suggested (Attachment II, section 2). Additionally, the type of G4 resources being 
estimated, such as technically recoverable, recoverable in accumulations greater than 50 million barrels, in-situ 
(in-place) quantities, recoverable from estimated in-situ quantities assuming a given recovery factor, and so on, 
should be explicitly indicated or reported. 

(iv) Stating that some "unrecoverable" resources (particularly petroleum) might be recoverable under 
favorable economic and technological conditions is useful (Attachment II, section 2) . Such resources should 
not be discounted.  

I hope my comments help.  

 
Dr. Timothy R. Klett 
Research Geologist 
U.S. Geological Survey 
PO Box 25046 Denver Federal Center, M-S 939, (6th and Kipling, Building 25) 
 Denver, Colorado 80225, United States of America  
Tel : +1 303 236 5841 
Fax: +1 303 236 0459 
E-mail: tklett@usgs.gov 
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11. WEC 

The following remarks summarise the response of the representatives of the World Energy Council in the 
Ad Hoc Group of Experts on Harmonization of Fossil Energy and Mineral Resources Terminology to the 
AHGE Mapping Task Force Report – October 9, 2007. 

The principal vehicle for the WEC’s presentation and analysis of energy resources and reserves is its triennial 
publication Survey of Energy Resources, the 21st edition of which was released in September 2007 
(www.worldenergy.org). The reserves/resource data reported in the SER emanate primarily from the Member 
Committees of the WEC, supplemented by material obtained from published and other sources. Coverage is 
worldwide, involving national assessments for more than 70 countries in the case of coal, around 100 for each 
of crude oil and natural gas, and approaching 50 for uranium. 

Compared with the UNFC, the SER exhibits two basic differences in concept, namely: 

• The SER treats “reserves” as part of “resources”, whereas the UNFC (reflecting CRIRSCO and SPE-
PRMS) takes “resources” as additional to “reserves”; 

• The SER displays reserves/resources on a “total-country” basis, whereas the UNFC is seen by the 
Mapping Task Force as adopting a project-status based approach. 

Thus, in contrast to the principles incorporated in the SER, the UNFC in its final form will be primarily 
applicable to individual projects (e.g. the development of a particular field), initially at least dealing with new 
discoveries, and presumably not generally applied retrospectively to all of a country’s deposits. 

Mapping the SER to the finalised UNFC system should be possible, albeit complex (in view, in particular, of 
the different definitions of “resources”). Given the existing SER reporting system, based on questionnaires 
completed by WEC Member Committees, it should thus be possible in due course for reserves/resources data 
expressed in UNFC terminology to be incorporated into future SER’s. However, unless a wholesale reappraisal 
of national reserves and resources had been undertaken on the UNFC basis, such adjustments would tend to be 
marginal (i.e. relating only to new projects). Without such a reappraisal, expressing SER reserves/resource 
quantities in terms of detailed UNFC categories would not be feasible. 

The recommendation of the Task Force for generic principle-based definitions for each of the UNFC categories 
and sub-categories, with additional commodity-specific guidelines, is much welcomed. Whilst it would be 
desirable, for the sake of continuity, to retain the SER’s basic concepts of reserves and resources, it is 
recognised that some changes in the WEC’s nomenclature may in due course be needed in order to facilitate the 
development of a common global terminology. 

The project-status approach plays an important role in highlighting the progress (frequent but by no means 
inevitable) of a project through its various stages, from initial discovery to proved recoverable reserve. In view 
of the intense interest paid by the publishing media to questions of energy resources, it is important to be able to 
dispel the common tendency to regard proved reserves as defining the total available resource and thus subject 
to constant attrition, rather than being an ever-changing measure, reduced by production but at the same time 
frequently augmented by the upgrading of lower-category resources (e.g. “probable” and “possible” reserves). 

Judy Trinnaman & Alan Clarke 
(Joint Editors of the WEC Survey of Energy Resources) 
Energy Data Associates 
Bridleway House 
Burton Bradstock 
Dorset DT6 4QG 
UK 
Tel: +44 (0) 1308 898444 
e-mail: trinnaman@worldenergy.org 
e-mail: clarke@worldenergy.org 
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12. IAEA/NEA 
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Attachment III:  Mapping of Petroleum (PRMS) and Minerals 
(CRIRSCO) Reserves and Resources Definitions 

Table 9: Petroleum (PRMS) and Minerals (CRIRSCO) Reserves and Resources Definitions 
 

SPE/WPC/AAPG/SPEE 2007 PRMS CRIRSCO 2006 Template Comments 

Reserves – those quantities of petroleum 
anticipated to be commercially recoverable 
by application of development projects to 
known accumulations from a given date 
forward under defined conditions. Reserves 
must satisfy four criteria: they must be 
discovered, recoverable, commercial, and 
remaining based on the development 
project(s) applied. Reserves are 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 production status. To be 
included in the Reserves class, a project 
must be sufficiently defined to establish its 
commercial viability. There must be a 
reasonable expectation that all required 
internal and external approvals will be 
forthcoming, and there is evidence of firm 
intention to proceed with development 
within a reasonable time frame. 
 
A reasonable time frame for the initiation 
of development depends on the specific 
circumstances and varies according to the 
scope of the project. While five years is 
recommended as a benchmark, a longer 
time frame could be applied where, for 
example, development of economic 
projects are deferred at the option of the 
producer for, among other things, market-
related reasons, or to meet contractual or 
strategic objectives. In all cases, the 
justification for classification as Reserves 
should be clearly documented. 
 
To be included in the Reserves class, there 
must be a high confidence in the 
commercial producibility of the reservoir 
as supported by actual production or 
formation tests. In certain cases, Reserves 
may be assigned on the basis of well logs 
and/or core analysis that indicate that the 
subject reservoir is hydrocarbon bearing 
and is analogous to reservoirs in the same 
area that are producing or have 
demonstrated the ability to produce on 
formation tests. 

A ‘Mineral Reserve’ is the economically 
mineable part of a Measured and/or 
Indicated Mineral Resource. It includes 
diluting materials and allowances for 
losses, which may occur when the material 
is mined. Appropriate assessments and 
studies have been carried out, and include 
consideration of and modification by 
realistically assumed mining, metallurgical, 
economic, marketing, legal, environmental, 
social and governmental factors (the 
Modifying Factors). These assessments 
demonstrate at the time of reporting that 
extraction could reasonably be justified. 
Mineral Reserves are sub-divided in order 
of increasing confidence into Probable 
Mineral Reserves and Proved Mineral 
Reserves. 
 
 

Mineral and Petroleum reserves are 
essentially the same in that they have been 
discovered; remain available for extraction 
(i.e. not already extracted), and they are 
recoverable, meaning that the technology is 
available and validated to extract the useful 
mineral from the ground and by subsequent 
processing, where necessary, yield a 
marketable product. The difference 
between ‘economically mineable' and 
‘commercial' is one of timing and intent, 
with the petroleum guidelines requiring 
firm commitment to initiate development 
within a “reasonable” timeframe (e.g. 5 
years); minerals guidelines do not 
explicitly set a time constraint. 
 
To be designated as economic or 
commercial, and thus reserves, projects in 
both industries must satisfy a series of 
conditions regarding their technical, 
economic and legal status, for example, 
obtaining, or having a reasonable 
expectation of obtaining, environmental 
and other permits. In mining these are 
called the Modifying Factors, in petroleum 
these are called contingencies. 
 
Mineral Reserves are derived from Mineral 
Resources: Mineral Resources minus losses 
(e.g. pillars) + dilution (e.g. material below 
cut-off grade) = Mineral Reserves. Mineral 
Reserves are typically estimated in terms of 
tonnage of ore delivered from the mine 
with an associated grade being the 
concentration of the economic product (e.g. 
copper) which can be recovered after 
smelting/refining. Disclosures of Mineral 
Reserves must include a discussion of the 
Modifying Factors and in particular 
recovery factors that can be applied to 
reserves to obtain Sales Quantities. Best 
practice is to include Sales Quantities in the 
reserve statement. 
 
Petroleum is typically delivered as a more 
refined product (e.g. dry methane gas with 
very minor non-hydrocarbons), and this 
delivery specification becomes the basis of 
Reserves. 
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SPE/WPC/AAPG/SPEE 2007 PRMS CRIRSCO 2006 Template Comments 

Proved Reserves – those quantities of 
petroleum, which by analysis of 
geoscientific and engineering data, can be 
estimated with reasonable certainty to be 
commercially recoverable, from a given 
date forward, from known reservoirs and 
under defined economic conditions, 
operating methods, and government 
regulations. 
 
If deterministic methods are used, the term 
reasonable certainty is intended to express 
a high degree of confidence that the 
quantities will be recovered. If probabilistic 
methods are used, there should be at least a 
90% probability that the quantities actually 
recovered will equal or exceed the 
estimate. 

A ‘Proved Mineral Reserve’ is the 
economically mineable part of a Measured 
Mineral Resource. It includes diluting 
materials and allowances for losses, which 
may occur when the material is mined. 
Studies to at least Pre-Feasibility level will 
have been carried out, including 
consideration of, and modification by, 
realistically assumed mining, metallurgical, 
economic, marketing, legal, environmental, 
social and governmental factors (the 
Modifying Factors). These studies 
demonstrate at the time of reporting that 
extraction is justified. 

Proved Mineral Reserves can only be 
derived from Measured Mineral Resources, 
which represent material in the ground with 
the highest degree of geological 
confidence. Petroleum Proved Reserves 
represent the recoverable volumes of 
greatest geological and engineering 
(recovery efficiency) certainty.  
 
Minerals are generally solid and must be 
explored (drilled) in greater detail to 
determine available quantities and grades 
on a local basis, whereas conventional oil 
and gas are mobile and will flow towards 
an extraction well and thus require less 
dense sampling. Mineral Reserves 
estimators tend to rely on deterministic 
methods more than probabilistic (see 
Appendix B).  
 
Notwithstanding this difference in 
assessment methods, when all of the 
Modifying Factors or contingencies have 
been satisfied, the resulting Proved and 
Probable Reserves represent essentially 
same level of confidence in both industries. 
 

Probable Reserves – those additional 
Reserves which analysis of geoscientific 
and engineering data indicate are less likely 
to be recovered than Proved Reserves but 
more certain to be recovered than Possible 
Reserves. 
 
It is equally likely that actual remaining 
quantities recovered will be greater than or 
less than the sum of the estimated Proved 
plus Probable Reserves (2P). In this 
context, when probabilistic methods are 
used, there should be at least a 50% 
probability that the actual quantities 
recovered will equal or exceed the 2P 
estimate. 

A ‘Probable Mineral Reserve’ is the 
economically mineable part of an 
Indicated, and in some circumstances, a 
Measured Mineral Resource, where the 
Modifying Factors (see below) are 
uncertain. It includes diluting materials and 
allowances for losses which may occur 
when the material is mined. Studies to at 
least Pre-Feasibility level will have been 
carried out, including consideration of and 
modification by realistically assumed 
mining, metallurgical, economic, 
marketing, legal, environmental, social and 
governmental factors (the Modifying 
Factors). The results of the studies 
demonstrate at the time of reporting that 
extraction could reasonably be justified. 
  

Probable Mineral Reserves are derived 
from Indicated Mineral Resources, which 
are generally geologically well defined but 
to a lesser degree than Measured. This 
lower level of confidence; which mining 
describes as 'reasonable' as opposed to 
high, cannot be changed when the material 
is converted to a Mineral Reserve. 
Petroleum Probable Reserves similarly 
have a lower level of confidence than 
Proved due primarily to technical 
uncertainties (in-place quantities and 
recovery efficiency) but may also be 
influenced by commercial issues.  
 
In both industries the sum of Proved plus 
Probable is considered the evaluator’s best 
estimate of the remaining recoverable 
quantities using the information available 
at the time the estimate is made. 
 

Possible Reserves – those additional 
reserves which analysis of geoscientific 
and engineering data indicate are less likely 
to be recoverable than Probable Reserves. 
 
The total quantities ultimately recovered 
from the project have a low probability to 
exceed the sum of Proved plus Probable 
plus Possible (3P) which is equivalent to 
the high estimate scenario. When 
probabilistic methods are used, there 
should be at least a 10% probability that 
the actual quantities recovered will equal or 
exceed the 3P estimate. 
 

There is no direct equivalent of Possible 
Reserves in the CRIRSCO classification. 
  

The Minerals industry does not have a 
category of Possible Reserves. This follows 
from the notes above on the confidence of 
the underlying geological information. The 
nearest equivalent to Possible Reserves is 
Inferred Resources, where the geological 
certainty is inadequate to apply the 
Modifying Factors and arrive at a 
meaningful reserve estimate. In Petroleum, 
3P Reserves are the upside potential of 
quantities recovered by a defined project 
that satisfies Reserves class criteria, in 
particular economic, recoverable and 
commercial at the time of estimation.  
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SPE/WPC/AAPG/SPEE 2007 PRMS CRIRSCO 2006 Template Comments 

Contingent Resources – Those quantities 
of petroleum estimated, as of a given date, 
to be potentially recoverable from known 
accumulations by application of 
development projects, but which are not 
currently considered to be commercially 
recoverable due to one or more 
contingencies. 
  
Contingent Resources may include, for 
example, projects for which there are 
currently no viable markets, or where 
commercial recovery is dependent on 
technology under development, or where 
evaluation of the accumulation is 
insufficient to clearly assess 
commerciality. Contingent 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. 
 

 Mineral Resources are essentially similar to 
Marginal Contingent Resources (see 
below) in that they are waiting for 
something to happen before they can be 
converted into reserves. This may simply 
mean that studies of the Modifying Factors 
have not been undertaken or completed, or 
it may mean that economic conditions have 
to change to some extent to enable the 
conversion to take place. In general there 
will be a realistic expectation that these 
conditions will eventually be met.  
  
Petroleum Contingent Resources include 
all discovered quantities but are 
subsequently subdivided according to 
commercial status (marginal, sub-marginal) 
and project maturity. There is no 
CRIRSCO Template equivalent to Sub-
marginal Contingent Resources, although 
companies often maintain internal non-
reportable mineral inventories of material 
for which the conversion to reserves is 
currently deemed unlikely. 
 

Marginal Contingent Resources – Those 
quantities associated with technically 
feasible projects that are either currently 
economic or projected to be economic 
under reasonably forecasted improvements 
in commercial conditions but are not 
committed for development because of one 
or more contingencies. 
  

A ‘Mineral Resource’ is a concentration 
or occurrence of material of economic 
interest in or on the Earth’s crust in such 
form, quality and quantity that there are 
reasonable prospects for eventual economic 
extraction. The location, quantity, grade, 
continuity and other geological 
characteristics of a Mineral Resource are 
known, estimated or interpreted from 
specific geological evidence, sampling and 
knowledge. Mineral Resources are 
subdivided, in order of increasing 
geological confidence into Inferred, 
Indicated and Measured categories. 
  

Mineral Resources are estimates of the 
tonnage and grade of mineralization in the 
ground before mining and processing 
adjustments are made. Petroleum resources 
are always considered as saleable product, 
i.e. what is sold to customers after 
extraction from the ground and any 
processing to make a product or products. 
Apart from this distinction, the concepts 
are similar, with Contingent Resources 
being a precursor to Reserves dependent, or 
contingent, upon addressing the factors 
required for the conversion to take place.  
Contingent Resources are subdivided into 
Marginal and Sub-Marginal. Marginal 
implies that the material has, in minerals 
terminology, “reasonable prospects for 
eventual economic extraction”. 
  

Sub-Marginal Contingent Resources – 
Those quantities associated with 
discoveries for which analysis indicates 
that technically feasible development 
projects would not be economic and/or 
other contingencies would not be satisfied 
under current or reasonably forecasted 
improvements in commercial conditions. 
These projects nonetheless should be 
retained in the inventory of discovered 
resources pending unforeseen major 
changes in commercial conditions.  

No formalized direct equivalent class, or 
sub-class, is defined by CRIRSCO. 
Informally these are referred to as 
“Discovered Not Economic”. 

CRIRSCO's classification does not include 
provision for the public reporting of 
mineralization that does not have 
reasonable prospects for eventual economic 
extraction, even though it may be 
discovered. In order to become economic, a 
significant shift might be needed in the 
price, or new technology may be needed to 
viably process the material. In such cases 
where there is little likelihood of this 
happening in the foreseeable future, then 
the material is maintained in an internal 
inventory of opportunities but not publicly 
disclosed. 
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SPE/WPC/AAPG/SPEE 2007 PRMS CRIRSCO 2006 Template Comments 

C1 – Category criteria are identical to 
those of Proved Reserves conditional on 
meeting Reserves class criteria. 
  
If deterministic methods are used, there 
should be a high degree of confidence that 
the C1 quantities will be recovered. If 
probabilistic methods are used, there 
should be at least a 90% probability that 
the quantities actually recovered will equal 
or exceed the 1C estimate. 

A ‘Measured Mineral Resource’ is that 
part of a Mineral Resource for which 
tonnage, densities, shape, physical 
characteristics, grade and mineral content 
can be estimated with a high level of 
confidence. It is based on detailed and 
reliable exploration, sampling and testing 
information gathered through appropriate 
techniques from locations such as outcrops, 
trenches, pits, workings and drill holes. 
The locations are spaced closely enough to 
confirm geological and grade continuity.  
  

Measured Mineral Resources meet the 
criteria of a high degree of confidence in 
the geologic characteristics of the 
mineralization, with the continuity of both 
ore-body geometry and grade being 
demonstrated by detailed exploration. 
 
Both Measured Mineral Resources and C1 
Contingent Resources require conditions to 
be favourable before conversion to Proved 
Reserves. In the case of minerals these are 
the successful application of the Modifying 
Factors (including adjustments for losses 
and dilution); in the case of C1 resources, it 
is satisfying the contingencies.   
  

C2 – Category criteria are identical to 
those of Probable Reserves conditional on 
meeting Reserves class criteria. 
  
It is equally likely that actual remaining 
quantities recovered will be greater than or 
less than the 2C estimate. In this context, 
when probabilistic methods are used, there 
should be at least a 50% probability that 
the actual quantities recovered will equal or 
exceed the 2C estimate. 

An ‘Indicated Mineral Resource’ is that 
part of a Mineral Resource for which 
tonnage, densities, shape, physical 
characteristics, grade and mineral content 
can be estimated with a reasonable level of 
confidence. It is based on exploration, 
sampling and testing information gathered 
through appropriate techniques from 
locations such as outcrops, trenches, pits, 
workings and drill holes. The locations are 
too widely or inappropriately spaced to 
confirm geological and/or grade continuity 
but are spaced closely enough for 
continuity to be assumed.  
  

In the terminology used by CRIRSCO, 
Indicated Mineral Resources can be 
converted to Probable Mineral Reserves 
conditional on meeting Reserves class 
criteria, which means successful 
application of the Modifying Factors 
(including adjustments for losses and 
dilution).  
 
The contingencies that must be satisfied to 
convert Petroleum’s C2 Contingent 
Resources to Probable Reserves are 
broadly similar to the Mineral’s Modifying 
Factors. 
  

C3 – Category criteria are identical to 
those of Possible Reserves conditional on 
meeting Reserves class criteria. 
  
The total quantities ultimately recovered 
from the project have a low probability to 
exceed the 3C estimate which is equivalent 
to the high estimate scenario. When 
probabilistic methods are used, there 
should be at least a 10% probability that 
the actual quantities recovered will equal or 
exceed the 3C estimate. 

An ‘Inferred Mineral Resource’ is that 
part of a Mineral Resource for which 
tonnage, grade and mineral content can be 
estimated with a low level of confidence. It 
is inferred from geological evidence, 
sampling and assumed but not verified 
geological and/or grade continuity. It is 
based on information gathered through 
appropriate techniques from locations such 
as outcrops, trenches, pits, workings and 
drill holes which is limited or of uncertain 
quality and reliability. 
  
  

The Petroleum class C3 is based on the 
upside potential of an identified reservoir, 
where additional oil or gas may be 
recovered. The likelihood of this happening 
is given a low but quantifiable probability. 
This is essentially the same as an Inferred 
Mineral Resource although the relationship 
of Inferred to the next confidence level of 
Indicated is different.  
 
Inferred Mineral Resources generally 
represent the first point at which data are 
adequate to describe a mineralised volume, 
tonnage and grade. In order to become a 
reserve, Inferred Resources must first be 
upgraded to Indicated Resources by more 
sampling (drilling). This is because the ore 
body geometry, grade and continuity of 
Inferred Mineral Resources is inadequate to 
permit application of the Modifying 
Factors.  
 
However, Petroleum C3 Contingent 
Resources can be converted to Possible 
Reserves when a project satisfies the 
contingent conditions and the level of 
confidence remains low, consistent with 
the lack of input data.  
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SPE/WPC/AAPG/SPEE 2007 PRMS CRIRSCO 2006 Template Comments 

Prospective Resources - Those quantities 
of petroleum which are estimated, as of a 
given date, to be potentially recoverable 
from undiscovered accumulations. 
  
Potential accumulations are evaluated 
according to their chance of discovery and, 
assuming a discovery, the estimated 
quantities that would be recoverable under 
defined 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.   

Exploration Results include data and 
information generated by exploration 
programmes that may be of use to investors 
but which may not be part of a formal 
declaration of Minerals Resources or 
Mineral Reserves.  
  
It should be made clear in public reports 
that contain Minerals Exploration results 
that it is inappropriate to use such 
information to derive estimates of tonnage 
and grade. 

Mineral Exploration Results generally 
consist of 'points' of data; for example 
mineralized intersection in an isolated drill 
hole or a sample taken from a surface rock 
exposure. The information may be 
encouraging but is insufficient to enable a 
geological model to be constructed or for a 
resource volume (tonnage) and grade to be 
estimated. Exploration Results are the 
nearest equivalent in the CRIRSCO 
classification to the petroleum industry's 
“undiscovered accumulations”.  
 
The petroleum industry goes beyond what 
minerals would normally do (at least in 
public) in assessing the likelihood of 
discovery and the potential recoverable 
quantities conditional on discovery and 
development. These forecasts by petroleum 
companies, in common with any made by 
minerals companies, are likely to guide 
further exploration rather than form a 
fundamental part of the business valuation.  
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Attachment IV:  Comparison of Terms Used in Petroleum and Minerals 
Evaluations 

Table 10 compares terms commonly used in reserves and resources assessment and reporting by the petroleum 
and minerals industry.  

Table 10: Comparison of Terms Used in Petroleum and Minerals Evaluations  

TERM SPE (Petroleum) 
Definition TERM CRIRSCO (Minerals) 

Definition Comments 

Accumulation An individual body of 
naturally occurring 
petroleum in a reservoir. 
(also called a deposit) 
 

  See Mineralization 

Aggregation 
 

The process of summing 
reservoir (or project) 
level estimates of 
resource quantities to 
higher levels or 
combinations such as 
field, country or 
company totals. 
Arithmetic summation 
of incremental 
categories may yield 
different results from 
probabilistic aggregation 
of distributions. 
Reserves in different 
categories and/or classes 
should not be 
aggregated without due 
consideration of their 
associated confidence 
levels and the varying 
degrees of technical and 
commercial risk 
involved in their 
classification. 
 

  Mineral Reserves and 
Resources are reported on a 
mine-by-mine basis. If 
aggregated, categories would 
be arithmetically summed by 
category. Mineral Resources 
are separately stated from 
Mineral Reserves. In some 
jurisdictions, Inferred Mineral 
Resources must be stated 
separately (and not added to) 
Measured + Indicated Mineral 
Resources. 

 

  Beneficiation  Physical and/or chemical 
separation of constituents 
of interest from a larger 
mass of material. 
Examples include 
screening, flotation, 
magnetic separation, 
leaching, washing, 
roasting etc. 
 

Equivalent in petroleum would 
be processing to remove non-
hydrocarbons. 

  Beneficiation 
Plant 

Treatment facility that 
removes gangue and 
waste rock from run-of-
mine ore, to produce a 
saleable product or a 
concentrate that will be 
purified in a 

Except for some coal and 
industrial minerals projects, 
most mines have beneficiation 
plants.  
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TERM SPE (Petroleum) 
Definition TERM CRIRSCO (Minerals) 

Definition Comments 

smelter/refinery. 

Best Estimate With respect to resource 
categorization, this is 
considered to be the best 
estimate of the quantity 
that will actually be 
recovered from the 
accumulation by the 
project. It is the most 
realistic assessment of 
recoverable quantities if 
only a single result were 
reported. If probabilistic 
methods are used, there 
should be at least a 50% 
probability (P50) that 
the quantities actually 
recovered will equal or 
exceed the best estimate.  
 

  While the term is not 
commonly used in the mineral 
industry, there is a similar 
concept that the sum of Proved 
and Probable Mineral 
Reserves represents the best 
estimate of the remaining 
recoverable run-of-mine 
quantities from a mining 
project based on the data 
available to make the estimate 
and Life-of-Mine plan. 
 

Commercial When a project is 
commercial, this implies 
that the essential social, 
environmental and 
economic conditions are 
met, including political, 
legal, regulatory and 
contractual conditions. 
In addition a project is 
commercial if the degree 
of commitment is such 
that the accumulation is 
expected to be 
developed and placed on 
production within a 
reasonable time frame.  
 

  Generally equivalent to 
“economic” in minerals. 
Concept in the minerals 
industry would be a 
combination of meeting 
economic hurdles and 
satisfying other Modifying 
Factors. Commitment (intent 
to mine) is not required to 
declare Mineral Reserves, 
although there is an 
expectation that a company 
could make a commitment to 
develop a mine if it wished to 
do so. 
 

Contingencies The economic, 
marketing, legal, 
environmental, social, 
and governmental 
factors forecast to exist 
and impact the project 
during the time period 
being evaluated. 
 

  Generally the petroleum 
industry’s contingencies are 
equivalent to the mineral 
industry’s “Modifying 
Factors”. 

Conventional 
Resources 

Conventional resources 
exist in discrete 
petroleum 
accumulations related to 
localized geological 
structural features 
and/or stratigraphic 
conditions, typically 
with each accumulation 

  There is no equivalent 
terminology used in the 
minerals industry. 
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TERM SPE (Petroleum) 
Definition TERM CRIRSCO (Minerals) 

Definition Comments 

bounded by a down-dip 
contact with an aquifer, 
and which is 
significantly affected by 
hydrodynamic 
influences such as 
buoyancy of petroleum 
in water. 
 

Current 
Economic 
Conditions 

Establishment of current 
economic conditions 
should include relevant 
historical petroleum 
prices and associated 
costs and may involve a 
defined averaging 
period. The SPE 
guidelines recommend 
that a one-year historical 
average of costs and 
prices should be used as 
the default basis of 
“constant case” 
resources estimates and 
associated project cash 
flows. Regulatory 
agencies may apply 
alternative definitions. 
 

  As utilized in reporting of 
Mineral Reserves under SEC 
Industry Guide 7, SEC staff 
opinion has defined current 
conditions as based on a three-
year historical average. In 
other jurisdictions, appropriate 
economic conditions are 
determined by the Competent 
Person and may involve 
forward- looking assumptions 
on process, costs and 
exchange rates. 
 

  Cut off Grade The lowest grade, or 
quality, of mineralized 
material that qualifies as 
economically mineable 
and available in a given 
deposit. May be defined 
on the basis of economic 
evaluation, or on physical 
or chemical attributes that 
define an acceptable 
product specification. The 
cut-off grade may vary 
with the time period or 
location within the 
mineral deposit. 
 

As part of the evaluation 
process, petroleum teams may 
also apply cut offs in terms of 
gross reservoir thickness, net 
to gross ratio, 
porosity/permeability, 
hydrocarbon saturation, etc. to 
isolate zones that can be 
commercially developed. 
 

  Competent 
Person  

Must have at least five 
years experience in 
deposit type or applicable 
related deposit type and 
be a member of a 
professional self-
regulating organization 
with a code of ethics and 
disciplinary powers. 

 

Petroleum uses the term 
Qualified Reserves Evaluator 
(QRE) (refer to SPE 
“Standards Pertaining to the 
Estimating and Auditing of Oil 
and Gas Reserve 
Information”). A Competent 
Person must be a member of a 
Self-Regulating Organization 
(SRO); while this is not a 
requirement for a QRE, many 
evaluators are licensed by 
government agencies. 
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TERM SPE (Petroleum) 
Definition TERM CRIRSCO (Minerals) 

Definition Comments 

Deterministic 
Estimate 

The method of 
estimation of Reserves 
or Resources is called 
deterministic if a 
discrete estimate(s) is 
made based on known 
geoscientific, 
engineering, and 
economic data. 

  Similar concept in minerals 
evaluations. 

Developed Developed Reserves are 
expected quantities to be 
recovered from existing 
wells and facilities. 

  Petroleum facility capital costs 
are depreciated based on 
Developed Reserves. Some 
mining companies categorize 
reserves as Undeveloped, 
Partly Developed, or Fully 
Developed for internal 
planning purposes (e.g. 
Zambian Copperbelt).  
 

Development 
Plan 

The design 
specifications, timing 
and cost estimates of the 
development project 
including, but not 
limited to, well 
locations, completion 
techniques, drilling 
methods, processing 
facilities, transportation 
and marketing. 
 

  Also termed Plan of 
Development (POD). 
Generally equivalent to a Pre-
feasibility or Feasibility Study 
in the minerals industry. 

  Dilution Those portions of ore 
below cut off grade and 
waste rock that are 
included in run-of-mine 
tonnage that can not be 
segregated because of 
irregularities in contacts 
(planned dilution) or 
through failure to follow 
ore control limits or stope 
boundaries during 
extraction (unplanned 
dilution). 

The term is not used in 
petroleum for reserves 
estimates; the closest analogy 
would be the water-cut in raw 
production. Note that a similar 
term “diluent” refers to 
condensate or other light 
hydrocarbons used to dilute 
heavy oil to decrease viscosity 
for pipeline transport. 
 

Economic In relation to petroleum 
Reserves and Resources, 
economic refers to the 
situation where the 
income from an 
operation exceeds the 
expenses involved in, or 
attributable to, that 
operation. 
 

Economically 
Mineable 

Extraction of the Mineral 
Reserve has been 
demonstrated to be viable 
under reasonably 
assumed financial 
assumptions. 

In both industries, at a 
minimum, exploitation of 
reserves must result in positive 
cash flow; for new projects 
NPV, IRR, payback period 
etc. hurdles must be met. 

Economic 
Limit 

Economic limit is 
defined as the 
production rate beyond 
which the net operating 

  In the minerals industry 
broadly equivalent to end of 
Life-of-Mine plan to exploit 
Mineral Reserves. 
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TERM SPE (Petroleum) 
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cash flows (after 
royalties or share of 
production owing to 
others) from a project, 
which may be an 
individual well, lease, or 
entire field, are negative.  

Entitlement That portion of future 
production (and thus 
resources) legally 
accruing to a lessee or 
contractor under the 
terms of the 
development and 
production contract with 
a lessor. 
 

  Similar concept used in 
minerals industry. 

Evaluation The geoscienctific, 
engineering, and 
associated studies, 
including economic 
analyses, conducted on a 
petroleum exploration, 
development or 
producing project 
resulting in estimates of 
the quantities that can be 
recovered and sold and 
the associated cash flow 
under defined forward 
conditions. 
 

  Generally equivalent to a Pre-
Feasibility or Feasibility Study 
in the minerals industry. 

  Feasibility 
Study 

A Feasibility Study is a 
comprehensive study of a 
mineral deposit in which 
all geological, 
engineering, legal, 
operating, economic, 
social, environmental and 
other relevant factors are 
considered in sufficient 
detail that it could 
reasonably serve as the 
basis for a final decision 
by a financial institution 
to finance the 
development of the 
deposit for mineral 
production. 
 

In petroleum, this is generally 
referred to as a development 
plan and associated evaluation 
where the detail is appropriate 
to the project maturity.  

Field An area consisting of a 
single reservoir or 
multiple reservoirs all 
grouped on, or related 
to, the same individual 
geological structural 
feature and/or 
stratigraphic condition. 

  Generally equivalent to a 
mine. One or multiple projects 
may be applied to a field or 
area of mineralization to 
recover quantities of economic 
interest. 
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There may be two or 
more reservoirs in a 
field that are separated 
vertically by intervening 
impermeable rock, 
laterally by local 
geologic barriers, or 
both. The term may be 
defined differently by 
individual regulatory 
authorities. 
 

Forecast Case Modifier applied to 
project resources 
estimates and associated 
cash flow when such 
estimates are based on 
those conditions 
(including costs and 
product price schedules) 
forecast by the evaluator 
to reasonably exist 
throughout the life of 
the project. Inflation or 
deflation adjustments 
are made to costs and 
revenues over the 
evaluation period. 
 

  In most jurisdictions, 
appropriate economic 
conditions in minerals 
evaluations are determined by 
the Competent Person and 
typically involve forward-
looking assumptions on prices, 
costs and exchange rates. 

  Gangue Material that is intimately 
mixed with minerals of 
commercial interest.  

In most cases, gangue is 
removed in beneficiation 
plants after mining. 
 

  Grade  Any physical or chemical 
measurement of the 
characteristics of the 
material of interest in 
samples or product. Note 
that the term quality has 
special meaning for 
diamonds and other 
gemstones. (also termed 
quality, assay or analysis 
value). 
 

In mining this is typically 
expressed as an estimated 
concentration of valued 
product (e.g. % Cu, g/t Au, 
cts/t diamonds) in the reported 
tonnage. Petroleum quantities 
are reported assuming 100% 
grade (according to sales 
product specifications). 
 

  High Level of 
Confidence 

In the minerals industry 
high level of confidence 
is restricted to Measured 
Resources/Proved 
Reserves. The Competent 
Person is encouraged to 
discuss and to quantify 
risk to the extent possible. 
 

“High level of confidence” as 
used in the CRIRSCO 
guidelines is considered to 
(broadly) equate with 
“Reasonable certainty” as used 
in the petroleum industry. 

  Life-of-Mine 
(LOM) Plan 

A plan showing the 
spatial location of 
development 
(underground access), ore 

Generally equivalent to 
petroleum’s Plan of 
Development – see 
Development Plan. 
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and waste (open-pit 
stripping) production 
increments (typically 
annual). The plan should 
include a description of 
all the human resources 
and equipment resources 
required and cash flow 
statements demonstrating 
the project or operation to 
be economic. Typically 
the plan will be 
accompanied by design 
criteria in terms of 
applicable Modifying 
Factors and a risk 
analysis including 
measures to be taken to 
mitigate risk. Pre-
feasibility and Feasibility 
studies will include life-
of-mine plans. The Life-
of-Mine planned tonnages 
and grades should 
constitute the Mineral 
Reserve. 
 

 
In some jurisdictions, Inferred 
Mineral Resources may be 
included in Life-of-Mine 
plans, but these Inferred 
Resources may not be 
included in Mineral Reserves. 

  Losses That ore that meets 
economic cut offs but is 
not recovered in run-of-
mine tonnage due to mine 
design versus 
irregularities in 
mineralization; may 
include pillars in 
underground mines, and 
allowances for 
incomplete extraction of 
material within ore 
control limits or stope 
boundaries. 

If the pillars can be recovered 
through subsequent mining, 
they may remain classed as 
Mineral Resources. 
 
In petroleum losses typically 
refers to oil or gas that is 
produced but subsequently lost 
in surface processing (see 
Non-sales Quantities). 
 

Measurement The process of 
establishing quantity 
(volume or mass) and 
quality of petroleum 
products delivered to a 
reference point under 
conditions defined by 
delivery contract or 
regulatory authorities. 
 

  Equivalent in mining industry 
to tonnage and grade 
estimation. 

  Mine An industrial facility at 
which minerals are 
removed from the ground. 
Includes a means of 
access to the minerals in 
situ. 

May exploit single or multiple 
ore bodies or deposits of 
mineralization. Usually 
accompanied by treatment 
plants, although a single 
treatment plant may serve 
more than one mine, and a 
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mine may deliver production 
to more than one treatment 
plant. Broadly equivalent to 
field in petroleum industry. 

 
  Minerals Minerals (sometimes 

referred to as solid 
minerals) are naturally 
occurring materials in or 
on the earth’s crust that 
include metallic ores, 
other industrial minerals 
(non-metallic minerals, 
aggregates), gemstones, 
uranium, and fossilized 
organic material (coal). 
 

In this context, Mineral 
Resources and Mineral 
Reserves are valuable 
commodities that can be 
extracted from the earth’s 
crust, processed if necessary, 
and sold.  
 
Oil shale and oil (bitumen) 
sands are sometimes treated as 
minerals and sometimes 
treated as petroleum 
depending on the jurisdiction 
in which they occur. 
 

  Mineralization Any single mineral or 
combination of minerals 
occurring in a mass, or 
deposit, of economic 
interest. The term is 
intended to cover all 
forms in which 
mineralization might 
occur, whether by class of 
deposit, mode of 
occurrence, genesis or 
composition. 

The term does not imply any 
measure of volume or tonnage, 
grade or quality and is thus not 
part of a Mineral Resource 
under the CRIRSCO 
Template. In petroleum, the 
equivalent term may be a 
prospect or lead. 

  Mining  All activities related to 
extraction of metals, 
minerals and gemstones 
from the earth, whether 
surface or underground, 
and by any method (e.g. 
quarries, open cast, open 
cut, solution mining, 
dredging etc.); also 
referred to as quarrying. 
 

In petroleum would be 
referred to as a development 
project consisting of wells and 
related facilities, or mines in 
case of oil shale or oil sands 
project if applicable.  

  Modifying 
Factors 

The term ‘Modifying 
Factors’ is defined to 
include mining, 
metallurgical, economic, 
marketing, legal, 
environmental, social and 
governmental 
considerations. 
 

Generally equivalent to the 
term “Contingencies” in 
petroleum evaluations. 

Non-sales 
Quantities 

Those quantities that 
have been, or are 
expected to be produced 
but not sold. This may 
include quantities that 

  Generally equivalent to 
metallurgical losses in the 
minerals industry. 
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either have been or are 
expected to be used in 
the production process, 
such as fuel gas, plus 
those quantities that are 
removed or lost during 
the production process. 
 

  Ore Mixture of minerals 
containing valuable 
commodity and gangue or 
waste; must meet cut off 
grade for Mineral 
Reserves. 
 

Also equivalent to run-of-mine 
material that will be 
beneficiated or sold (industrial 
minerals, coal). 
 

Petroleum Petroleum is defined as 
a naturally occurring 
mixture consisting of 
hydrocarbons in the 
gaseous, liquid, or solid 
phase.  
 

  Petroleum may also contain 
non-hydrocarbon compounds, 
common examples of which 
are carbon dioxide, nitrogen, 
hydrogen sulphide, or sulphur. 
In rare cases non-hydrocarbon 
content could be greater than 
50%. 
 

Petroleum 
Initially-in-
Place 

Petroleum Initially-in-
Place is the total 
quantity of petroleum 
that is estimated to exist 
originally in naturally 
occurring reservoirs. 
Crude Oil-in-place, 
Natural Gas-in-place 
and Natural Bitumen-in-
place, are defined in the 
same manner. (also 
referred as Total 
Resource Base or 
Hydrocarbon 
Endowment). 
 

  Minerals equivalent would be 
the Resource Base of USGS. 
However Resource Base is a 
superset of the CRIRSCO 
reporting Template, i.e. it 
includes mineralization for 
which there are no reasonable 
prospects for eventual 
extraction. 

  Pre-Feasibility 
Study 

A Pre-Feasibility Study is 
a comprehensive study of 
the viability of a mineral 
project that has advanced 
to a stage where the 
mining method, in the 
case of underground 
mining, or the pit 
configuration, in the case 
of an open pit, has been 
established, where an 
effective method of 
mineral processing has 
been determined, and 
includes a financial 
analysis based on 
reasonable assumptions 
of technical, engineering, 

In petroleum, this is generally 
referred to as a development 
plan (or Plan of Development) 
where the detail is appropriate 
for the project maturity. 
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legal, operating and 
economic factors and 
evaluation of other 
relevant factors which are 
sufficient for a Competent 
Person, acting reasonably, 
to determine if all or part 
of the Mineral resource 
may be classified as a 
Mineral Reserve. 
 

Probabilistic 
Estimate 

The method of 
estimation of Resources 
is called probabilistic 
when the known 
geoscientific, 
engineering, and 
economic data are used 
to generate a continuous 
range of estimates and 
their associated 
probabilities.  
 

 

Not formally recognized 
by CRIRSCO 

Can be applied at the local 
scale in minerals to estimate 
the frequency distribution of 
tonnage and grade within a 
local area. Tonnages and 
grades above cut off can be 
accumulated to estimate 
Mineral Resources and 
Reserves.  The tonnages 
present at specified probability 
thresholds are not estimated. 
 

Production Production is the 
cumulative quantity of 
petroleum that has been 
actually recovered over 
a defined time period. 
While all recoverable 
resource estimates and 
production are reported 
in terms of the sales 
product specifications, 
raw production 
quantities (sales and 
non-sales, including 
non-hydrocarbons) are 
also measured to support 
engineering analyses 
requiring reservoir 
voidage calculations.  
 

  Equivalent to Sales Quantities 
in the minerals industry being 
the quantity and quality (if 
applicable) of valuable 
mineral commodity sold to the 
customer.  

Project Represents the link 
between the petroleum 
accumulation and the 
decision-making 
process, including 
budget allocation. A 
project may, for 
example, constitute the 
development of a single 
reservoir or field, or an 
incremental 
development in a 
producing field, or the 
integrated development 
of a group of several 
fields and associated 

Project A mine or group of 
mines, treatment plants 
and associated 
infrastructure for which 
pre-feasibility and 
feasibility studies are 
prepared including 
integrated life-of-mine 
plans, and for which a 
decision is made to raise 
and spend capital for 
development. 

Generally equivalent concept.  
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facilities with a common 
ownership. In general, 
an individual project 
will represent a specific 
maturity level at which a 
decision is made on 
whether or not to 
proceed (i.e. spend 
money), and there 
should be an associated 
range of estimated 
recoverable resources 
for that project.  
 
 

  Product 
tonnage and 
grade 
determination 
 

Weight and chemical 
analysis of product 
delivered to the customer. 

Equivalent to production 
measurement as used in 
petroleum industry. 

Property A volume of the earth’s 
crust wherein a 
corporate entity or 
individual has 
contractual rights to 
extract, process, and 
market a defined portion 
of specified in-place 
minerals (including 
petroleum). Defined in 
general as an area but 
may have depth and/or 
stratigraphic constraints. 
May also be termed a 
lease, concession, or 
license. 
 
 

  Similar concept applies in 
minerals industry. In some 
jurisdictions, extensions of 
dipping ore bodies in depth 
may be included, even if 
outside the surface boundaries, 
called the doctrine of 
extralateral rights. 

Range of 
Uncertainty  

The range of uncertainty 
of the recoverable 
and/or potentially 
recoverable volumes 
may be represented by 
either deterministic 
scenarios or by a 
probability distribution.  
 

  Similar concept in minerals 
provided as a sensitivity 
analysis; appropriate range 
analysis set by Competent 
Person. 

Reasonable 
Certainty  

If deterministic methods 
for estimating 
recoverable resource 
quantities are used, then 
reasonable certainty is 
intended to express a 
high degree of 
confidence that the 
estimated quantities will 
be recovered. 
 

   CRIRSCO uses the term 
“high level of confidence”. 
The term “reasonable 
certainty” is not used in the 
minerals industry, “High level 
of confidence” is considered to 
(broadly) equate with 
“Reasonable certainty” in the 
petroleum industry. 
 



106 Report of the UNFC Mapping Task Force 
 

TERM SPE (Petroleum) 
Definition TERM CRIRSCO (Minerals) 

Definition Comments 

  Reasonable 
Level of 
Confidence  

In the minerals industry 
reasonable degree of 
confidence is restricted to 
Indicated 
Resources/Probable 
Reserves. The Competent 
Person is encouraged to 
discuss and to quantify 
risk to the extent possible. 
 

In minerals, a reasonable level 
of confidence would typically 
indicate a 50% or higher 
probability on a local scale. 
On a global (project) scale the 
probability would be higher. 
In petroleum this would 
broadly equate to the 
confidence level for Probable 
Reserves and C2 Contingent 
Resources. 
 

Reasonable 
Expectation 

Indicates a high degree 
of confidence (low risk 
of failure) that the 
project will proceed 
with commercial 
development or the 
referenced event will 
occur. There must be a 
reasonable expectation 
that all required internal 
and external approvals 
will be forthcoming, and 
there is evidence of firm 
intention to proceed 
with development 
within a “reasonable 
time frame.” 
 
 
  

Extraction 
could be 
Reasonably 
Justified 

Appropriate assessments 
and studies have been 
carried out, and include 
consideration of and 
modification by 
realistically assumed 
mining, metallurgical, 
economic, marketing, 
legal, environmental, 
social and governmental 
factors. These 
assessments demonstrate 
at the time of reporting 
that extraction could 
reasonably be justified. 

These terms relate to 
Reserves. In both industries 
there must be a high degree of 
confidence that the project 
could proceed through to 
producing status.  

  Reasonable 
prospects for 
eventual 
economic 
extraction  

Must take into account 
time period, which is 
commodity dependent. 
Although not prescribed, 
“reasonable” would 
typically imply greater 
than 50 % chance. 
 

Applies to Mineral Resources 
and Marginal Contingent 
Resources (petroleum). 

Recovery 
Efficiency 

A numeric expression of 
that portion of in-place 
quantities of petroleum 
estimated to be 
recoverable by specific 
processes or projects, 
most often represented 
as a percentage.  

Recovery 
(Yield) 

The percentage of 
material of initial interest 
that is extracted during 
mining and/or processing. 
A measure of mining or 
processing efficiency. 
 

Same concept applies for both 
mining and petroleum 
industries; in the minerals 
industry has a more general 
meaning which implies a 
comparison between material 
present at the beginning or end 
of a process, such as mining, 
treatment by a specified plant, 
etc. Does not imply 
conversion of in situ resources 
to saleable product unless 
specified or customary, e.g. 
Yield in the coal industry 
represents percentage of Run-
of-mine coal converted to 
saleable products at a wash 
plant. 
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Reference Point  A defined location 

within a petroleum 
extraction and 
processing operation 
where quantities of 
produced product are 
measured under defined 
conditions prior to 
custody transfer (or 
consumption). Also 
called Point of Sale or 
Custody Transfer Point. 
 

  Referred to as Point of Sale or 
Transfer in the minerals 
industry. 

Reservoir A subsurface rock 
formation containing an 
individual and separate 
natural accumulation of 
moveable petroleum that 
is confined by 
impermeable 
rocks/formations and is 
characterized by a 
single-pressure system.  
 

  A field is composed of one or 
more reservoirs. A mine may 
be composed of one or more 
mineralized zones (generally 
less continuous than a 
reservoir). 

Resources 
Categories 

Subdivisions of 
estimates of resources to 
be recovered by a 
project(s) to indicate the 
associated degrees of 
uncertainty. Categories 
reflect uncertainties in 
the total petroleum 
remaining within the 
accumulation (in-place 
resources), that portion 
of the in-place 
petroleum that can be 
recovered by applying a 
defined development 
project or projects, and 
variations in the 
conditions that may 
impact commercial 
development (e.g., 
market availability, 
contractual changes, 
etc.).  
 

  In mining, generally defined 
by incremental terms: Proved, 
Probable Mineral Reserves or 
Measured, Indicated, Inferred 
Mineral Resources. In 
petroleum may be defined by 
incremental terms (Proved, 
Probable, Possible Reserves; 
C1, C2, C3 Contingent 
Resources) or cumulative 
terms (1P, 2P, 2P reserves; 1C, 
2C, 3C Contingent 
Resources).  

Resources 
Classes 

Subdivisions of 
Resources that indicate 
the relative maturity of 
the development 
projects being applied to 
yield the recoverable 
quantity estimates. 
Project maturity may be 
indicated qualitatively 

  In the minerals industry there 
are three classes (more often 
referred to as categories): 
Mineral Reserves, Mineral 
Resources, and Exploration 
Results (for which estimation 
of tonnages and grades is not 
possible). The CRIRSCO 
Template does not explicitly 
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by allocation to classes 
and sub-classes and/or 
quantitatively by 
associating a project’s 
estimated chance of 
reaching producing 
status. 
  

classify on project maturity 
although this is implied by the 
project development process 
(exploration, pre-feasibility, 
feasibility). 
 

Risk   The probability of loss 
or failure. As “risk” is 
generally associated 
with the negative 
outcome, the term 
“chance” is preferred for 
general usage to 
describe the probability 
of a discrete event 
occurring.  
  

  In the minerals industry, could 
include probabilities for 
upside and downside cases. 

Royalty Royalty refers to 
payments that are due to 
the host government or 
mineral owner (lessor) 
in return for depletion of 
the reservoirs and the 
producer 
(lessee/contractor) for 
having access to the 
petroleum resources. 
Many agreements allow 
for the producer to lift 
the royalty volumes, sell 
them on behalf of the 
royalty owner, and pay 
the proceeds to the 
owner. Some 
agreements provide for 
the royalty to be taken 
only in kind by the 
royalty owner. 
 

  Equivalent term used in 
mineral industry. May be in 
form of net profits interest or 
based on a percentage of sales 
proceeds (net smelter return is 
term often used, even though 
material may not be smelted). 
Less commonly may be in 
terms of value per ton or 
percentage of gross value of 
recovered product before 
deductions for treatment and 
other charges. 
 

  Run-of-Mine 
(ROM) 

Mixture of valuable 
minerals and waste 
(gangue) at the shaft 
collar or pit rim. The 
tonnage may be more or 
less than the (in situ) 
Mineral Resources 
depleted; the grade will 
generally be less than the 
grade of (in situ) Mineral 
Resources depleted. 
 

Equivalent term in petroleum 
would be raw wellhead 
production before separation 
or processing. 

Sales Quantities The quantity of 
petroleum product 
delivered at the custody 
transfer (reference 
point) with 

  Can be used similarly to 
petroleum by some portions of 
mineral industry, e.g. Coal and 
industrial minerals. For 
metallics, Mineral Resources 
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specifications and 
measurement conditions 
as defined in the sales 
contract and/or by 
regulatory authorities. 
All recoverable 
resources are estimated 
in terms of the product 
sales quantity 
measurements.  

are estimated as in-situ 
quantities, and Mineral 
Reserves are estimated as 
tonnage, grade and contained 
metal delivered to a 
beneficiation plant (run-of-
mine). 

 

Sub-
Commercial 

A project is Sub-
commercial if the degree 
of commitment is such 
that the accumulation is 
not expected to be 
developed and placed on 
production within a 
reasonable time frame. 
While five years is 
recommended as a 
benchmark, a longer 
time frame could be 
applied where, for 
example, development 
of economic projects are 
deferred at the option of 
the producer for, among 
other things, market-
related reasons, or to 
meet contractual or 
strategic objectives. 
Discovered sub-
commercial projects are 
classified as Contingent 
Resources.  

  Not formally used in mineral 
industry. Longer time frames 
than five years are typical in 
the Mineral Industry, and 
projects would not necessarily 
be removed from reserves if 
start dates are uncertain or 
more than five years in the 
future. 

  Tonnage An expression of the 
amount of material of 
interest irrespective of the 
units of measurement 
(which should be stated 
when figures are 
reported). 

The quantity or volume of 
material of interest (rock 
volume containing ore). The 
closest analogy in petroleum is 
gross reservoir volume used in 
resource calculations but is not 
usually reported. 
 

Uncertainty The range of possible 
outcomes in a series of 
estimates. For 
recoverable resource 
assessments, the range 
of uncertainty reflects a 
reasonable range of 
estimated potentially 
recoverable quantities 
for an individual 
accumulation or a 
project. May be 
expressed qualitatively 
or quantitatively. 

  In the minerals industry the 
meaning is similar, but the 
range of uncertainty is 
typically expressed 
qualitatively, or if 
quantitatively restricted to 
production increments. 
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Unconventional 
Resources 

Unconventional 
resources exist in 
petroleum 
accumulations that are 
pervasive throughout a 
large area and that are 
not significantly 
affected by 
hydrodynamic 
influences (also called 
“continuous-type 
deposits”). Examples 
include coal bed 
methane (CBM), basin-
centered gas, shale gas, 
gas hydrate, natural 
bitumen (tar sands), and 
oil shale deposits. (also 
termed “Non-
Conventional” 
Resources and 
“Continuous Deposits”). 
 

  There is no equivalent 
terminology used in the 
minerals industry.  

Undeveloped 
Reserves 

Undeveloped Reserves 
are quantities expected 
to be recovered through 
future investments. 
 

  Developed/Undeveloped 
modifiers typically not 
reported, by mining industry 
but may be used for internal 
planning. 
 

  Waste Material below cut-off 
grade; where must be 
mined to access ore, is 
segregated from ore as 
much as practical.   

Some waste will become 
incorporated in run-of-mine 
material, and is then called 
dilution. 

Working 
Interest 

Gross Working Interest 
is a company’s equity 
interest in a project 
before reduction for 
royalties or production 
share owed to others 
under the applicable 
fiscal terms. Net 
Working Interest is after 
reduction for royalties or 
share of production 
owing to others.  
 

  Similar concept used in the 
minerals industry and referred 
to as “Equity Participation of 
Portion/Share”. May not be 
reduced by royalties because 
these are typically small and 
treated as costs. Typically 
Mineral Reserves are reported 
on a 100% basis, and that 
percentage attributable to the 
company is separately noted. 
 

 
 


