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PREFACE

In July 2007, the Ad Hoc Group of Experts on Harmation of Fossil Energy and Mineral
Resources Terminology charged a special Task Forpgeepare a mapping of the United Nations
Framework Classification for Fossil Energy and Maildresources (UNFC) with the classification
systems of: the Society of Petroleum Engineers/iMedtroleum Council/American Association of
Petroleum Geologists/Society of Petroleum EvaluaEagineers (SPE-PRMS); the Committee for
Mineral Reserves International Reporting Standéids CRIRSCO Template); and, the Russian
Federation. The Task Force’s mandate also inclededideration of possible changes to the UNFC
that would facilitate the mapping between thes¢esys.

Although this document represents the final repbthe Mapping Task Force, it should be seen as
an interim step in an on-going process. In paricithe mapping work was completed in the
context of proposed changes to some of the defivstof the UNFC and, as these changes have yet
to be adopted, it is therefore provisional in thextse. Further, it is recognised that as morelddtai
mapping work is undertaken, it may be necessanyake some adjustments to the mapping
between systems.

The views presented in the report are solely tlidslee Task Force members in their capacity as
individual professional experts. The report doespuwsport to represent the views of the employers
of the Task Force members nor the views of anh@forganizations that they represent or are
associated with. Specifically, it should be noteat the report has not been formally endorsed by
any of the organizations whose classification systevere included in the mapping exercise.

The Task Force was led by Ms. Miicella Ersdy andmdr. Blystad, with Mr. Niall Weatherstone,
Mr. Ferdi Camisani-Calzolari, Mr. John Etheringtdfr, Kirill Kavun, Mr. James Ross, and Mr.
Andrej Subelj as members.
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Introduction

The United Nations Framework Classification for sib€Energy and Mineral Resources (UNFC) is a
universally applicable scheme for classifying plewon and solid minerals (including energy minerals)
reserves and resources. The Classification is degitp allow the incorporation of currently existiterms

and definitions into this framework and thus to makem comparable and compatible. This approach has
been simplified through the use of a three-digdecalearly indicating the essential characteristicenergy

and mineral commodities in market economies.

The Ad Hoc Group of Experts on Harmonization of sfloEBnergy and Mineral Resources Terminoldms
always recognized the need for supplementary gogelto assist users in interpreting the UNFC bdytbe
definitions, but has refrained from developing thesorder to retain flexibility to align with otheystems.
The Ad Hoc Group of Experts requested the Socidtyetroleum Engineers (SPE), on behalf of the
petroleum industry, and the Committee for Minerak&ves International Reporting Standards (CRIRSCO)
on behalf of the solid minerals industry, to congptreir respective systems and the UNFC with a v@w
harmonizing terminology and providing the requigetdelines.

In July 2007, the Ad Hoc Group of Experts chargespecial Task Force to prepare a draft mappindef t
SPE, CRIRSCO, Russian Federation and UNFC sysiemesTask Force was led by Ms. Miicella Erséy and
Mr. Per Blystad with Mr. Niall Weatherstone, Mr.rBeCamisani-Calzolari, Mr. John Etherington, MiiriK
Kavun, Mr. James Ross, and Mr. Andrej Subelj as bagm The mandate stated:

The team is to complete the mapping of the vamtassifications and definitions to the UNFC.
Specifically, this will be the CRIRSCO TemplatewNRussian Classification and SPE PRMS
terminologies. The results of this initial effogrcthen be leveraged to support mapping of other
national and international classification systergtie UNFC.

In doing this work, you are invited to consider ttteanges that will be required to bring the
classifications and definitions together for wideceptance and global adoption with United
Nations support. This should include changes toUhd#-C for minerals and for petroleum to
align these on a project status based frameworghdiuld also include recommended changes to
the three underlying classifications for furthemsaeration. It is important to recognize that it
is costly to change any of the systems. It mayetber be wise, in the first instance, to exploit
flexibility inherent in the current systems in fioeem of specifications and guidelines that may
affect practices within the current systems. Sutista changes to classifications and definitions
would probably be best handled in the context ofnéernational Financial Reporting Standard
for extractive activities in order to avoid impauji existing reporting standards.

SPE and CRIRSCO had previously engaged in a sineik@rcise at the request of the International
Accounting Standards Board (IASB) resulting in @aaded mapping between the CRIRSCO Template and
the SPE/WPC/AAPG/SPEE Petroleum Resources Managesystem (PRMS). The Task Force agreed to
build on this initiative to preserve linkage to A&B project.

The primary conclusion of the mapping effort waattbhanges to the current UNFC were necessary to
facilitate harmonization between solid minerals @etroleum. The table in Section | compares the ONF
2004 definitions for minerals and petroleum to pineposed generic description for each categorysand
category.



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

It is envisaged that the mapping based on thegpea generic UNFC definitions could form the ba$ia
harmonized system that would allow users to classimmodity quantities and report them within vaso
systems and, using the mapping modules, also gressults using UNFC codification. Further, these
mapping modules could serve as a “template” suah ¢ther national, industrial, and institutionavdé
systems could be similarly mapped into UNFC codas #us promote international communication and
global assessments.

A draft report was presented at the fourth sessfdhe Ad Hoc Group of Experts in Geneva, 17-190Det
2007. The report was discussed and initial feedlveak received. It was decided to provide an extnde
opportunity for comments on the draft report uBfil January 2008. An initial deadline of 29 Februagas
agreed for completion of a final report.

Based on the feedback received from members of\thEloc Group of Experts, it was decided to schedule
an interim workshop to discuss options for charagektheir potential impact on existing systems tisaid or
were based on the 2004 UNFC document. Represesgditiom eleven countries met in Geneva on 27-28
February 2008. These discussions were extremefulumed results are merged with the prior feedhbiatk

this final report.

Sections Il and Il provide a detailed discussiontlee status of mapping exercises conducted toatateng
CRIRSCO Template - SPE PRMS - UNFC (proposed) dmd Russian Federation and UNFC (2004)
respectively.

Section IV summarizes the major feedback issuestlamadecommendations of the Task Force on possible
approaches to resolving these issues.



|. PROPOSED CHANGES TO CATEGORY AND
SUB-CATEGORY DEFINITIONS

The Task Force noted that its mandate includedctimsideration of changes to the UNFC that would be
required to bring the classifications and defimgcogether for wide acceptance and global adoptiitim
United Nations support.

The Task Force recognized that the mapping of UKI-Gther classifications would be easier if the WUNF
definitions were simplified, which also would be ra@ppropriate for an umbrella classification. Rerf the
Task Force recognized that a major strength ofUNE&C is its 3D numerical codification which helpgs t
avoid issues related to language. It was therefonsidered unnecessary to establish labels for estelgory.
Labels would need to be translated into other laggs and problems with the actual meaning of thelda
have previously been raised (e.g. Intrinsically iitooic and Exceptional Economic).

The Task Force recommends that for clarity, thelkalfior categories and sub-categories be removieid. T
should also remove confusion that could arise @sngequence of assigning different labels to thegosies
and sub-categories for minerals and petroleum witie UNFC.

In addition to two different sets of labels, thare also two sets of definitions within the curreatsion of
the UNFC (i.e. one definition for solid mineralsdaone for petroleum). The Task Force decided teldgv
generic principle-based definitions for each of tategories and sub-categories and recommendshthat
differences in application between solid mineratsl getroleum be addressed in the form of additional
commodity-specific guidelines. These generic dééins have been designed to be as simple as psssibl
capturing the key principles from the existing (2p®ystem, but excluding detailed and/or commodity-
specific information that could be better capturethe guidelines.

The Task Force agreed that the definitions shoeldkdpt at a level appropriate for global commuricat
(*high level”), in order to maintain continuity witthe current definitions and to ensure maximune izl

for alignment with other systems. The Task Foraesaters that it is the principles that are impartanthis
level, not the specific details. The Task Force praposed a simplification of the current definiiso to the
extent possible, to a point where they incorpotag necessary principles for all commodities, witho
material deviation from their current meaning, @&xdtlude detailed and/or commodity-specific inforimat

that could be captured in commodity-specific guitkd. The Task Force has used these proposed new
definitions in mapping of the CRIRSCO Template ¢ SPE-PRMS to the UNFC.

It was noted that the concept of commerciality ¢ginogether all relevant aspects of project evainat
including technical feasibility, economic viabilitylegal considerations, fiscal terms, environmental
regulations, etc. It is achieved at the juxtapositf the E and the F axes, rather than solelyr@nar the
other. However, in order to ensure that the requérg for commerciality is met for relevant combioas of
categories, the F axis was deemed to be the apgi®@piocation to recognize full satisfaction of all
commercial criteria including technical considevati, while the E axis was defined to be inclusifelb
“Market Conditions”, including prices, costs, leffiatal framework, environmental, social and aletnon-
technical factors that have a direct impact on enoa viability.

The table compares the prior UNFC 2004 definitifmmsninerals and petroleum to the proposed generic
description for each category and sub-category.



2004 UNFC definitions and proposed changes

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

E1l Quantities, reported in Production is justified under the Extraction and sale is economically
tonnes/volume with grade/quality, | technological, economic, viable.
demonstrated by means of a pre- | environmental and other relevant
feasibility study, feasibility study orl commercial conditions realistically| R€fer to definitions of E1.1 and
mining report, in order of increasingassumed or specified at the time of El.2.
accuracy, that justify extraction the estimation.
under the technological, economic
environmental and other relevant
commercial conditions realistically
assumed at the time of the
determination.

E1.1 | Extraction is justified under Production is justified under normal Extraction and sale is economic on
competitive market conditions. economic conditions. Assumptions the basis of current market
Thus, the average value of the regarding future economic conditions and realistic assumptions
commodity mined per year must be conditions may be constrained by | of future market condition®.
such as to satisfy the required returmegulation. Economic viability is not affected by
on investment. short-term adverse market

conditions provided that longer-term
forecasts remain positive.

E1.2 | Exceptional (conditional) economi¢ Exceptional economic quantities areExtraction and sale is not economic
guantities are at present not at present not economic to produce on the basis of current market
economic to extract under normal | under normal economic conditions| conditions and realistic assumptions

economic conditions. Their

extraction is made possible throughthrough government subsidies

government subsidies and/or othe
considerations.

Their production is made possible

and/or other considerations.

of future market conditions, but is
made viable through government
subsidies and/or other
considerations.

1 Market conditions are defined to include priaassts, legalffiscal framework, environmental, sbaia other non-

technical factors that directly impact economidoilisy.



Cat. 2004 Coal, uranium and othe 2004 Petroleum Proposal for revised UNFC
solid minerals definitions
E2 Quantities, reported in Production is not justified under the Extraction and sale has not yet bee

tonnes/volume with grade/quality,
demonstrated by means of a pre-
feasibility study, feasibility study or
mining report, in order of increasin
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 th
future.

technological, economic,
environmental and other relevant
commercial conditions realistically
gassumed at the time of the
estimation, but which may become
justified in the future.

@

confirmed to be economically
viable.

Refer to definitions of E2.1 and
E2.2.

2N

2N

-

O

in

E2.1 | Marginal economic quantities are | Marginal economic quantities are | Extraction and sale has not yet bee
guantities that at the time of guantities that at the time of confirmed to be economic but, on
determination are not economic, budetermination are not economic, buthe basis of realistic assumptions @
border on being so. They may border on being so. They may future market conditions, there are
become economic in the foreseeablbecome economic in the foreseeablezasonable prospects for economic
future as a result of changes in future as a result of changes in extraction in the foreseeable future.
technological, economic, technological, economic,
environmental and/or other relevantenvironmental and/or other relevant
commercial conditions. commercial conditions.

E2.2 | Sub-marginal economic quantities| Sub-marginal economic quantities | Extraction and sale is not economi
are quantities that would require a| are quantities that would require a| on the basis of realistic assumption
substantially higher commodity substantially higher commodity of future market conditions, and
price or a major cost-reducing price or a major cost-reducing eventual economic extraction woul
advance in technology to render | advance in technology to render | require a substantial improvement
them economic. them economic. market conditions.

E3 Quantities, reported in Quantities that are of undetermined Extraction and sale is not economi

tonnes/volume with grade/quality,
estimated by means of a geologica
study to be of intrinsic economic
interest. Since the geological study
includes only a preliminary
evaluation of economic viability, ng
distinction can be made between

economic and potentially economi
These resources are therefore saic

economic viability or are of no
leconomic interest (unrecoverable)

] to

or economic viability has not yet
been determined.

Refer to definitions of E3.1, E3.2
and E3.3.

O




Cat. 2004 Coal, uranium and othe 2004 Petroleum Proposal for revised UNFC
solid minerals definitions
lie in the range of economic to
potentially economic. Generally
only in situ quantity figures are
reported.

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

E3.2 | Notdefined. Economic viability undetermined. | Economic viability of extraction has

not yet been determined.

E3.3 | Notdefined. Additional quantities remaining in- | Currently considered to have no
place, i.e. the quantities initially in-| potential for eventual economic
place less the produced and extraction.
remaining recoverable quantities.

F1 Mining report and/or feasibility Development and/or production A technically and commercially
study has demonstrated extraction gflans have demonstrated productiofieasible development project has
the reported quantities to be of the reported quantities to be been confirmed.
justified. justified.

Refer to definitions of F1.1, F1.2
Cost data must be reasonably and F1.3.
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.
F1.1 | AMining Reportis understood as | The development project is Extraction is currently taking place

the current documentation of the
state of development and

completed and the facilities are




Cat.

2004 Coal, uranium and othe
solid minerals

2004 Petroleum

Proposal for revised UNFC
definitions

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 quanti
and quality of the minerals extracte

during the reporting time, changes|i

categories of economic viability du
to changes in prices and costs,
development of relevant technolog
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
reserves and the remaining
resources.

producing.

the

F1.2

Not defined.

Development projects for recovery
of a commodity are committed whe
firm commitments have been madg
for the expenditures and activities
needed to bring a discovered
accumulation to the production
stage.

Undeveloped projects are committ
only when it can be clearly
demonstrated that there is intent tg
develop them and bring them to
production. Intent may be
demonstrated with funding /
financial plans, declarations of
commerciality, regulatory approval
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 tha
may be dependent on the
development of prior committed
projects. An example of this would
be where production is dedicated t

All necessary approvals have been
robtained, capital funds have been
> committed, and implementation of

the development project is under

way.

ed

oy

—
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Cat. 2004 Coal, uranium and othe 2004 Petroleum Proposal for revised UNFC
solid minerals definitions
a long-term sales contract and will
only be developed as and when the
capacity is required to satisfy the
contract.

F1.3 | Afeasibility study assesses in detailDevelopment plans have Implementation of the developmen
the technical soundness and demonstrated production of the project is commercially justified an
economic viability of a mining reported quantities to be justified, | there are reasonable expectations
project, and serves as the basis for but commitments to carry out the | that all necessary
the investment decision and as a | development works have not yet | approvals/contracts will be obtaine|
bankable document for project been made.
financing. The study constitutes an
audit of all geological, engineering
environmental, legal and economig
information accumulated on the
project. Generally, a separate
environmental impact study is
required.

F2 A pre-feasibility study provides a | Development and production of A potential development project ha
preliminary assessment of the recoverable quantities have not beebeen identified, but technical and
economic viability of a deposit and| justified, due to conditions that may commercial feasibility has not yet
forms the basis for justifying further or may not be fulfilled. been confirmed.
investigations (detailed exploration
and feasibility study). It usually Refer to definitions of F2.1, F2.2
follows a successful exploration and F2.3.
campaign, and summarizes all
geological, engineering,
environmental, legal and economig
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.
F2.1 | Notdefined. Activities are ongoing to justify Project activities are ongoing to

development and production in the
foreseeable future.

justify development in the
foreseeable future.
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Cat. 2004 Coal, uranium and othe 2004 Petroleum Proposal for revised UNFC
solid minerals definitions

F2.2 | Notdefined. Activities to justify development andProject activities are on hold and/o
production are unclarified or where justification as a commercial
temporarily suspended. development may be subject to

significant delay.

F2.3 | Notdefined. Investigations have indicated that | There are no current plans to
development and production will npdevelop or to acquire additional dal
be technically justified. at the time due to limited potential.

F3 A Geological Study is an initial Project evaluation is incomplete or| Project evaluation is at too early a

evaluation of economic viability. lacks sufficient definition to stage to determine technical and
This is obtained by applying establish feasibility. This includes | commercial feasibility.
meaningful cut-off values for grade, projects aiming to identify the
thickness, depth, and costs estimatgatesence of petroleum
from comparable mining operationsaccumulation(s) or projects to
improve recovery.
Economic viability categories,
however, cannot in general be
defined from the Geological Study
because of the lack of detail
necessary for an Economic viabilit
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, establish continuity
quantity, and quality of a mineral
deposit, and thereby define an
investment opportunity.
F4 Not defined. Not defined. Remaining in-place quantities that

are currently considered to be
technically unrecoverable.




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

G1 Detailed exploration involves the | Quantities that are estimated to be| Quantities associated with a known
detailed three-dimensional recoverable from a known (drilled)| deposit that can be estimated with|a
delineation of a known deposit accumulation, or part of a known | high level of confidence.
achieved through sampling, such asaccumulation, where sufficient
from outcrops, trenches, boreholes,technical data are available to
shafts and tunnels. Sampling grids  establish the geological and
are closely spaced such that size, | reservoir production performance
shape, structure, grade, and other| characteristics with a high level of
relevant characteristics of the confidence.
deposit are established with a high
degree of accuracy. Processing tesfguantities in this category that are
involving bulk sampling may be associated with a development
required. A decision on whether to| Proiect (i.e. F1) may be subdivided
conduct a feasibility study can be | © reflect their development and
made from the information providedProducing status.
by detailed exploration.

G2 General Exploration involves the | Quantities that are estimated to be| Quantities associated with a known
initial delineation of an identified | recoverable from a known (drilled)| deposit that can be estimated with [a
deposit. Methods used include accumulation, or part of a known | moderate level of confidence.
surface mapping, widely spaced | accumulation, where sufficient
sampling, trenching and drilling for| technical data are available to
preliminary evaluation of mineral | establish the geological and
guantity and quality (including reservoir production performance
mineralogical tests on laboratory | characteristics with a reasonable
scale if required), and limited level of confidence.
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

G3 Prospecting is the systematic proce§uantities that are estimated to be| Quantities associated with a known

of searching for a mineral deposit &

oyecoverable from a known (drilled)

deposit that can be estimated with [a

10



Cat. 2004 Coal, uranium and othe 2004 Petroleum Proposal for revised UNFC

solid minerals definitions

narrowing down areas of promising accumulation, or part of a known | low level of confidence.

enhanced mineral potential. The | accumulation, where sufficient

methods utilized are outcrop technical data are available to

identification, geological mapping, | establish the geological and

and indirect methods such as reservoir production performance

geophysical and geochemical characteristics with a low level of

studies. Limited trenching, drilling, | confidence.

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.

G4 A Reconnaissance study identifies| Quantities that are estimated to be| Estimated quantities associated wi

areas of enhanced mineral potenti
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 investigatio
towards deposit identification.
Estimates of quantities should only
be made if sufficient data are
available and when an analogy wit
known deposits of similar geologic
character is possible, and then onl
within an order of magnitude.

In the case of uranium,
reconnaissance studies identify
speculative resources, defined as i
situ resources. This is uranium tha
is thought to exist, mostly on the
basis of indirect evidence and
geological extrapolations, in
deposits discoverable with existing

exploration techniques. The locatign

of deposits envisaged in this
category could generally be

alrecoverable from an un-drilled
accumulation, on the basis of
inferred geological and reservoir
production performance
characteristics.

=]

=2

[

a potential deposit, based primarily
on indirect evidence.

th

11
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definitions

specified only as being somewherg
within a given region or geological
trend.

)
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II. MAPPING OF THE UNITED NATIONS FRAMEWORK
CLASSIFICATION FOR FOSSIL ENERGY AND MINERAL
RESOURCES WITH THE COMMITTEE FOR MINERAL
RESERVES INTERNATIONAL REPORTING STANDARDS
TEMPLATE AND THE SOCIETY OF PETROLEUM
ENGINEERS PETROLEUM RESOURCES MANAGEMENT

SYSTEM CLASSIFICATIONS

The United Nations Framework Classification (UNF€)designed to provide a standardized system for
creating an inventory of naturally occurring pettoh and solid minerals reserves and resourcesicedtan

or within the earth’s crust. A key aspect of suckyatem is that it must align with established andiely-
used classifications in order to have broad apiptinae.g. as a high-level umbrella system. Suclystem
also requires sufficient guidelines to ensure cdescy in the allocation of quantities within thismework.

The mapping of the UNFC to (i) the Internationalnfdate as maintained by the Committee for Mineral
Reserves International Reporting Standards (CRIRS@@d (ii) the Petroleum Resources Management
System (PRMS) maintained by the Society of Petroldengineers (SPE), was seen as a test of this
alignment, and included the opportunity to recomtheimanges to the UNFC if improved alignment cowdd b
achieved.

In undertaking this mapping work, a critical inpuas the relationship between the CRIRSCO Templade a
SPE-PRMS, as these had previously been mappedhootizer as part of a Convergence Study provided to
the International Accounting Standards Board. Tkistieg alignment between these two systems was of
significant help in guiding the Task Force towatds proposed changes to the UNFC category and sub-
category definitions as set out in Section I. Thgel of alignment achieved between the CRIRSCO
Template, SPE-PRMS and the proposed UNFC genefioitds can be seen in the comparison of
definitions shown in Annex I.

It was recognized that these systems provide fate iifferent levels of granularity with SPE-PRMS
reflecting the potential for a much more detailedel of reporting than the CRIRSCO Template. This i
simply a function of the intended use of theseayst CRIRSCO is focused on public disclosures while
PRMS is designed to support internal project mamege. However, for this reason, the Task Forcetiied

to strike a balance between the level of sub-divish the UNFC that may be appropriate or usefudh at
generic level and more detailed sub-divisions Hrat assigned specifically for the mapping to thesee
granular systems. It is intended that users ofricpdar system would apply the level of detail eqyriate

for that system by using the option of further gaty sub-division. Such further sub-divisions sldobke
consistent with, but need not be part of, the UNFC.

While the proposed UNFC definitions for categoia®sl sub-categories shown in the table are appédabl
the full range of commaodities, it is clear that ttagiations in evaluation methods and classificatetail will
require guidelines that are more commodity specifibe Task Force recognizes that for purposes of
providing these guidelines, quantities can be Hyodidided into solid minerals and petroleum.
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A fundamental benefit of accepting the proposedsiens to the UNFC category/sub-category defingio
that this then provides sufficient alignment betwdee UNFC, the CRIRSCO Template and SPE-PRMS that
it becomes viable for the existing detailed guitkedi developed and maintained by CRIRSCO and SBE to
adopted as the standard reference guidelines olJMFC. The Task Force sees this potential integrat
between systems as being extremely beneficialedh#rmonization of terminology at a global leveid dar
preferable to new guidelines being developed sipedy for the UNFC.

Annex Il provides additional detailed comparisontltd CRIRSCO and SPE-PRMS definitions. Annex Il
compares terminology as used in minerals and getnolevaluations within these systems.

A. Mapping of UNFC and CRIRSCO Template for Solithktals

The CRIRSCO Template of 2006 (hereinafter refetceds the “Template”) is the most recently devetbpe
international technical standard for the reportofgExploration Results, Mineral Resources and Miher
Reserves. It is in turn based on a number of naktionregional reporting standards that are corbfgtvith
each other and the Template, and whose authorsilntted to the development of the Template that
represents current international best practice.

Figure 1 compares the Template’s traditional digp&oriented to align with petroleum’s two-dimesal
classification matrix (see Section Il B).

Figure 1
CRIRSCO Template for solid minerals

(Re-oriented to align with Petroleum & UNFC)

MINERAL RESERVES

Exploration
Results

Probable

The Modifying Factors

Mineral Mineral
Resources Reserves MINERAL RESOURCES

Increasing Level Measured Indicated Inferred
of Geological

Knowledge Inferred
and Confidence
Discovered Not Economic *

Indicated < ' Probable

-
&~ Unrecoverable*

Measured < > Proved

—_—

Consideration of mining, metallurgical, economic, marketing, legal,
environmental, social and governmental factors.
(the “modifying factors”)

EXPLORATION RESULTS

Unrecoverable*

CRIRSCO Template

Increasing level of geoscientific knowledge and confidence

*Not part of the Template but may be used for internal project management
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In the solid minerals system:

Where exploration activities have taken place betiasufficiently advanced to estimate a Minerat®ece
quantity, the generic term of Exploration Resustapplied. Exploration Results are insufficiend&termine
the volume and quality of mineralization and shauddl be confused with Mineral Resources.

Where geological studies have been carried outaaneistimate of the quantity of mineralization isgible
(volume, tonnes, grade etc) then classificatioedgblace on the horizontal, geological, axis onbags of
the level of detail of the studies and the degfemofidence in the geological model.

Mineral Resources are in situ estimates of mirmatibn prior to conversion to Mineral Reserves. {ivéh
no adjustments for mining dilution or losses), althh preliminary consideration is given to likelyning
and processing techniques, economic cut off graddsso on. Mineral Reserves are generally quaidtdea
product of mining activities (tonnage and gradeuality) i.e. the quantities delivered to the pssirg plant.
Where further processing is required to producealaable product, recovery or yield factors shoudd b
provided if the results are to be published.

Conversion of Mineral Resources to Mineral Resemgsglires technical studies of at least pre-febisibi
level to demonstrate that all of the Modifying Fast have been addressed and the results are poditiee.
Modifying Factors are broadly similar to the “camgencies” described for petroleum in Section Il B.

Where adequately detailed geological studies haen bcarried out but preliminary assessment of the
Modifying Factors indicates that the project is notrently viable, Mineral Resources are not cotegeto
Mineral Reserves but may be held in an inventorydidcovered not economic” (a term not used in the
Template) to be reviewed in future should condgichange.

Note that this diagram shows classes recognizegdbtic disclosure in the Template in yellow shadin
Additional classes beyond those defined in the Tatepout suitable for internal project managemeant a
shown in blue background. Classes may be adjustégei future to accommodate other categories or sub
categories found useful, for example by governments

1. CRIRSCO Template mapped to proposed UNFC at aighh level

Figure 2 shows the classification categories offiamplate and their high level equivalents underWiNFC
codification system (based on the proposed reWd¢dC definitions).

2. Mapping based on project maturity status

The petroleum industry (see Section Il B) relieavily on project maturity status as a form of cifasation
on the vertical access. While the increasing defastudies from exploration through geologicafeasibility
studies is implicit in the Template, project matyris not used as an explicit form of classificatio
Nevertheless, the project evaluation process uakkamtin a minerals project is very similar to tloéta

2 The Modifying Factors comprise mining, metagiical, economic, marketing, legal, environmentatial and

governmental factors.
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project in petroleum. Figure 3 compares the mosnmonly used terminology for minerals project
development stages with the UNFC and SPE-PRMS algunts.

Figure 4 illustrates an expanded mapping of thgseems keyed to UNFC E, F, and G categories and sub
categories (see also Annex ). Combinations of atbgories create classes that uniquely capturdetzél

in a solid minerals assessment. Note again thadgbgons highlighted in blue are not part of tiRIRSCO
template for public disclosure but may be usedrftarnal project management and/or to illustratgrahent
with petroleum classification in Section Il B.

Figure 2
High level mapping of UNFC to CRIRSCO Template

UNFC G axis
Fundamental

Characterization Solid Mineral Classes

Proved Probable

DISCOVERED AND MINERAL
MINEABLE RESERVES

Measured Indicated Inferred

DISCOVERED AND MINERAL RESOURCES

NOT

COMMERCIALLY - -
RECOVERABLE Discovered Not Economic 0 2

Unrecoverable 2

Zone of Mineralization

Exploration Results
UNDISCOVERED

Unrecoverable

*Not part of the Template but may be used for internal project management
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Figure 3
High level mapping of UNFC to CRIRSCO Template

UINEC Faxis FRMSE Ternplate Mirera Project
Sub-Classes Classes Ceveloprent Stage
Category | Subeategery
F1.1 F1.1 On Production On Production(1)
Bpprovedfor Mireral ' :
F11 Pro mplerentation
F i Developrnert Rezerves e T
F1 Fi1 | Justified for Developmert Feasitility Study )
F FL.1 Deve oprnert Perding ; Fre-Feasibility Study (3]
Mirersl
Deweloprment Unclarified Resouwrces .
F2 F.2 F1L.2 Bk Order of Magritude Studes (4)
FL3 FrLY Daveloprment not Viable
ALl Discowered [5.€)
Fd Urrecouerable
F1.1 Frospact
Exploration Corceptud Studes [7)
7 e it Result =
F3 Flay
Undiscovered
Fa i Urrecover able (5)

“Nok PRt of Hhe Teampinks Bk ey be ween B inlem e project meres sment
Sy b enbeyries are ety sperific s nok pert of UNFC gervie

Notes:
% On or in production is equivalent across all ¢hsgstems.

® Project approval is usually made at senior mamege level and corresponds to the end of a feitgisiudy which is
sufficiently detailed to provide an accurate assest of the technical and economic viability of fireject. Economic
projects are those where cash flow schedules gengi@ositive net present value under a definezbdit rate; the
same definition applies to petroleum and minerajguts. After approval, the project will move irtee implementation
stage. Minerals companies may report reservesvasaped or undeveloped if regulators require itisTdetail would be
dealt with in guidelines to the classification.

¢ Pre-feasibility studies will be sufficiently déd&al to enable a decision to abandon or defer thgpt or move to the
feasibility stage. Reserves are usually (but noags) publicly declared following a pre-feasibilgyudy provided the
study has adequately addressed the modifying fetwdl no significant impediments to developmenthazaen
identified. While a pre-feasibility study may indie that a project is justified for developmenprapal for
development would normally require completion afdibility. Timing to physical implementation is nainsidered as
critical as in petroleum projects, with long leadéds to production being common. However, studiesld/be refreshed
periodically to ensure that reserves remain viable.

4 Mineral Resources have realistic prospects ofitexsé economic extraction, which is taken to meadeu realistic
assumptions of future prices, recovery and otheut To reach the equivalent of development pendire-feasibility
studies will usually be complete or in progressilevbrder of magnitude studies will be sufficieatrhake the decision
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whether to continue to pre-feasibility. “Unclarifi@r on hold” would generally mean that studiesenarprogress or
inconclusive although preliminary economic indioas remain favourable.

¢ Order of Magnitude studies based on advancedeatin will generally be adequate to determirthéf project is
likely to be viable and whether it should move te-feasibility. Projects that are not viable undeirently assumed
conditions may be placed in a mineral inventorydieg future re-evaluation.

" Material that is deemed to be permanently unrehie, for example in rock pillars left behindstgppport major
infrastructure such as shafts, will be removed fresources entirely. Estimated quantities may tamed in a mineral
inventory pending any change of status and to mmirihe mass balance of the overall in situ mirnzaton.

9 Predicted but undiscovered petroleum in the PRMSsification (Prospective Resources) is equivaleearly
indications of mineralization classified as Expliva Results under the Template. Exploration Resulay be publicly
reported but not as estimates of tonnes and gnaeléodthe inadequate available data. Any estin@tpstential
tonnage and grade will be speculative and may bedan analogous geological settings. These magéfeal for
internal planning and prioritization of exploratieffort but are not relevant to the CRIRSCO classifon which is
focused on the public release of information. Beeanf the lack of available data, studies that begarried out to
form a preliminary view on project viability, or guide future exploration, are likely to be onlynceptual in nature.

Figure 4
Detailed mapping of UNFC to CRIRSCO Template

UNFC G axis

Fundamental Solid Mineral Mineral Project
Characterization Classes Development Stage Proved Probable
Measured | Indicated

On Production (1) 1 . 1

DISCOVERED AND
COMMERCIALLY MINERAL Project
RECOVERABLE RESERVES Implementation

1 . 1

Feasibility Study (2) 1

Pre-Feasibility Study

(3)
DISCOVERED AND MINERAL
NOT RESOURCES Order of Magnitude
COMMERCIALLY Studies (4)
RECOVERABLE

lor21

32o0r21

Discovered Not

E } 2.2
conomic (5.6)

Unrecoverable 3.3

EXPLORATION Conceptual Studies

UNDISCOVERED RESULIS @)

Unrecoverable 6)
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3. CRIRSCO Template

The International Reporting Template is maintainddy CRIRSCO on their website at:
http://www.crirsco.comCombined with the above mapping, these guidelooedd be applied to evaluations
with results reported using the UNFC system, predidhat the recommended changes to the UNFC
definitions are adopted.

B. Mapping of UNFC and SPE-PRMS for Petroleum

The SPE/WPC/AAPG/SPEE Petroleum Resources Manageh2007 (hereinafter referred to as “PRMS”)
is the most recently developed international tezdirstandard for petroleum evaluations.

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

(a) Quantities are classified on the vertical aisording to a combination of the development ittge
economic viability and evaluation maturity expresas chance of commerciality.

(b) Quantities are categorized on the horizonta d&ased on certainty of estimated sales quantities
derived from each project. Estimates of sales duemtreflect a combination of the uncertainty of
hydrocarbons initially in- place and the recovefficeency of the applied development programme.

(c) Multiple projects may be applied to an accuriaia with the ultimate recovery being the
combination of the quantities recovered by eaclepto

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

(e) Quantities may only be classified as Reserivéisei associated project is commercial, that ighbo

economic and committed for development. Reservassification implies that there are no significant
contingencies that would preclude implementation dmere should be documented intent to initiate
development of such projects within a reasonabiee tframe (timing may vary according to specific
circumstances).

() Contingent Resources have an associated chaihseccess that may be expressed qualitatively
through assignment to maturity-based sub-classgsiamtitatively through assigning a percentage charf
development through to Reserves status.

(9) Quantities classified as Contingent Resourcesab-classified as Marginal and Sub-marginal dbase
principally on project economics but may also bdluanced by other commercial contingencies
(contingencies are broadly equivalent to CRIRSC®Isdifying Factors”).

(h) Quantities associated with “Marginal” ContinjeResources projects are in a discovered
accumulation but cannot be classified as Reselimes sommitment to develop has not been demondtrate
because of one or more of the following reasons:

(i) Projectis economic but priorities cause simgaift deferment of development.

(i) One or more necessary conditions prevent agraknt (e.g. regulatory issues).
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(i) Economic development is contingent on pogtishanges in conditions (price, technology, etc.)
that can be reasonably forecast.

(iv) Initial results indicate an economic projectt ladditional information is required to make aafin
evaluation.

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

(i) Initial results indicate that the project isbseconomic but additional information is required t
make a final evaluation.

(i) No technically and/or economically viable déygment plan can be defined without invoking
very significant, but feasible, improvements irufet conditions.

()] Where no feasible recovery project is propogédse remaining in-place quantities assigned to a
discovered, or predicted in an undiscovered, actation are classified as “Unrecoverable”.

(k) Quantities within the Prospective Resourcesshre interpreted to be recovered from undiscdvere
accumulations by a defined preliminary developn@ogramme but there is a significant associatddais
project failure, that is, no discovery may be conéd. In the event that a discovery is confirmbd, firoject
moves to Contingent Resources but is still suliiechance of commercial development.
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Figure 5
PRMS classification
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1. Mapping of SPE-PRMS to UNFC and Solid Minerals

The commerciality axis in PRMS implicitly combinesonomic and project maturity status informatiomb-S
classification options within PRMS are availabledisaggregate commerciality into its components eard
be used as the basis for mapping between the PRMEC, and Solid Minerals classification systems.
Figure 6 provides a high level mapping based piilgnan project economic status (based on the pregos
revised UNFC definitions). Compared to the Clasatfon for Solid Minerals (Figure 2):

(a) Petroleum Marginal Contingent Resources areldss equivalent of Mineral Resources.

(b) Sub-Marginal Contingent Resources represeimitamal inventory of currently uneconomic projects
to be periodically reviewed for development potanéind is similar to “Discovered Not Economic” imet
minerals system.

(© Prospective Resources are the class equivaliéixploration Results.

PRMS defines incremental uncertainty categorieProved and Probable Reserves mapped to Proved and
Probable Mineral Reserves categories. In the metnolsystem, possible quantities are included im hig

21



estimates of in-place and project recovery efficienn the minerals industry, geologic control msidered
insufficient to define Possible Mineral Reserved #rese high estimates would be included withirerrefd
Mineral Resources. While PRMS does not define mergal uncertainty terminology for Contingent
Resources, the terms C1/C2/C3 as used herein asdeced to align with Proved, Probable and Passibl
regarding confidence levels. Then, C1/C2/C3 Maigi@antingent Resources Reserves are generally
equivalent to Measured/Indicated/Inferred MinerakBurces in terms of uncertainty; however, the tiies
estimated under PRMS are those that can be recbaek sold under a defined development projectlewhi
Mineral Resources are defined in terms of in gihnaige and grade prior to final mine design.

Figure 6
High level mapping of PRMS and UNFC classifications

UNFC G axis

Fundamental PRMS Resources UNFC UNFC
Characterization Classes E axis F axis Proved Probable Possible

DISCOVERED AND

COMMERCIALLY RESERVES 1 1 1 2 3
RECOVERABLE

C1 c2 Cc3
DISCO\:\‘E(;?_FD AND CONTINGENT Marginal 2.1 )
RESOURCES ;
COMMERCIALLY Sub-Marginal 2.2 1 2 3
RECOVERABLE Unrecoverable 3 4

Estimate of Potential

PROSPECTIVE RESOURCES
UNDISCOVERED 3 4.1 4.2 4.3

Unrecoverable 4

Figure 7 provides more detailed mapping to UNFQuidiog sub-categorization based primarily on prbjec
status (PRMS sub-classes). As shown in Figure &sethsub-classes are not defined in the CRIRSCO
template; however, similar stages of development beaidentified in minerals projects.

For Reserves to be attributed, projects are redjaareneet the evaluator's normal economic hurdéessed on
reasonable assumptions of forecast conditions JEbut can include situations where there are adver
short-term market conditions provided that longert forecasts remain positive. E1.2 describes giopbat
are sustained by government or other subsidies.

Projects classified as Marginal Contingent Resauroay be technically and economically feasible TE1.
but awaiting resolution of other contingencies (esgvironmental permits) or may require realistical
forecast positive improvements in conditions (E2S)b-marginal Contingent Resources require sicanifi,
but feasible, improvements in conditions (E2.2).@Mhproject evaluations of discovered accumulatames
not sufficiently complete to define ultimate comuiality, the economic status is “undetermined” 3.
Non-sales quantities (lease fuel, flare and losaespssigned to E3.1 and may be associated vajbagbs at
all stages of maturity.
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Figure 7
Detailed mapping of PRMS and UNFC classifications

PRMS UNFC G axis
Fundamental UNFC
N Resources PRMS Sub-Classes q
Characterization Classes E axis 1P/1C 2P/2C 3P/3C

low est best est high est

On Production llorl2 . 1 1+2 1+2+3

DISCOVERED AND
COMMERCIALLY Approved for
RECOVERABLE RESERVES Development llorl2 . 1 142 1+2+3

Justified for

llorl.2 . 1 1+2 1+2+3
Development

Development Pending lor2.1 . 1+2 1+2+3
DISCOVERED AND
NOT CONTINGENT Development
COMMERCIALLY RESOURCES Unclarified or on Hold
RECOVERABLE

3.20r21 o 1+2 1+2+3

Development not

Viable 2.2 . 1+2 1+2+3

Unrecoverable 383 b 1+2 1+2+3

Prospect 3.2 b b 4.1+4.2+4.3

PROSPECTIVE Lead 32
RESOURCES

4.1+4.2+4.3

UNDISCOVERED

Play 3.2 § . 4.1+4.2+4.3

Unrecoverable 3.3 b . 4.1+4.2+4.3

While detailed development plans may be envisagwd uhdiscovered accumulations complete with
production/sales profiles, cash flow schedulesermhomic analyses, given the associated risk lfr&ithe
economic status remains undetermined (E3.2). Umezable quantities, discovered or undiscovered,
estimated to remain in-place after the completiballalevelopment projects, are designated as E3.3.

Petroleum projects may be further sub-classifiedhieyr maturity being a qualitative indicator ofcdeasing
chance of commerciality and such sub-classes diieedein the F-axis. Reserves sub-classes are: On
Production (1.1), Approved for Development (1.2pdaJustified for Development (1.3). Contingent
Resources sub-classes are Development Pending [@eVElopment Unclarified or On Hold (2.2), and
Development Not Viable (2.3). While the latter digeries have no current development plans, they are
retained in inventory pending major, unforeseert, feasible improvements in conditions. Unrecovezabl
Discovered quantities are codified as F4.1.

Projects in undiscovered accumulations are alseckdsified based on exploration project maturity a
Prospects, Leads or Plays; these are assignedrimadity-specific sub-categories of F3.1, F3.2 aBdB3F
Associated quantities that are predicted to exigplace but are not considered recoverable undgr an
technically feasible development plan are clag$ifie Unrecoverable (F4.2).

Petroleum project evaluations may use combinatiohsleterministic and probabilistic methods with

resulting sales quantities expressed in both inerdah and cumulative terms. Figure 6 maps certainty
categories in terms of PRMS cumulative scenari®2R/3P for Reserves where 1P = Proved (G1), 2P =
Proved plus Probable (G1+G2), and 3P = Proved phabable plus Possible (G1+G2+G3). Equivalent
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cumulative scenarios for Contingent Resources at#2@/3C and for Prospective Resources are
low/best/high estimates.

When the range of uncertainty is represented bybability distribution, a low, best, and high esite will
be provided such that:

(a) There should be at least a 90 per cent prabaf90) that the quantities actually recoveredl wi
equal or exceed the low estimate.

(b) There should be at least a 50 per cent prabaki®50) that the quantities actually recovered wi
equal or exceed the best estimate.

(© There should be at least a 10 per cent prabalf10) that the quantities actually recovered wi
equal or exceed the high estimate.

For quantities that are forecast to be recoverau undiscovered accumulations (F3), typically |best and
high estimates are developed as part of the evatuand the associated quantities may be definied) tise
commodity-specific sub-categories of G4.1, G4.2 &wW3 as G4.1, G4.1+G4.2, and G4.1+G4.2+G4.3
scenarios. In probabilistic assessments, thesmatsts are aligned with the P90/P50/P10 from digtiolb of
predicted sales volumes. Where only a single detstit best estimate is developed, it is deemedeo
G4.1+G4.2. Where such estimates refer to remaimmifgace quantities, the economic status is E3IB. A
estimates are conditional on chance of discoveoyiditional results may be expressed as a risketl bes
estimate or risked mean.

Those quantities classified as Reserves may bdefurallocated to Developed (Producing and Non-
Producing) and Undeveloped according to funding @petational status of related wells and facilit®sch
allocations are represented by assigning quantitiesommaodity-specific sub-categories on the fakhisib
axis as in Figure 8.

Figure 8
UNFC codification for developed and undevelope@mess

UNFC F axis UNFC G axis
Fundamental PRMS PRMS
Characterization Class Sub-Classes Developed
Non- Undeveloped 1P 2P 3P
Producing .
Producing
On Production 1.11.1 1.11.2 1.1.2 1 1+2 1+2+3
DISCOVERED AND
COMMERCIALLY Approved for
RECOVERABLE RESERVES Development bR 4B 222 4 44 A58
IS (00 NA NA 1.3.2 1 142 142+3
Development

2. SPE/WPC/AAPG/SPEE Petroleum Resources Managemntefystem

This document is maintained by the Society of Retrm Engineers (SPE) on its website
http://lwww.spe.org/spe-app/spel/industry/reservdsfirntm Combined with the above mapping, these
guidelines could be applied to evaluations withultssreported using the UNFC system, provided that
recommended changes to the UNFC definitions arptado
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lll. MAPPING OF THE NEW RUSSIAN FEDERATION
CLASSIFICATION SYSTEM TO THE UNITED NATIONS
FRAMEWORK CLASSIFICATION

Mapping of the new Russian Classification systertin@UNFC is part of the mandate for the Task Force
Mapping. As discussed below, there are two parajlstems in use in the Russian Federation. A mapgin
these systems to the current (2004) UNFC was dpedland provided by Russian experts. The Task Force
wishes to express its gratitude for this work.

It is recognized that in developing this mappingdshon the proposed revised UNFC, the Russian tsxper
have not had the opportunity to compare this warketail with their mapping to the current versairthe
UNFC. If the proposed changes to the UNFC defingiare adopted, it may be necessary to re-confign t
validity of the mapping shown here, based on a rmdetailed review by the Russian experts.

When mapping the new Russian Federation (RF) Gileestson System to the current UNFC (2004) with the
results adjusted to the format recommended by #ek Force on Mapping, the following specific featur
have been revealed by the Russian experts.

(a) All classes and categories of the RF Clasgifinacan be allocated by three fundamental critefia
the UNFC mapping module, thus reflecting the ddfdreconomic viability of reserves/resources takém
account in public reporting.

(b) The terms “reserves” and “resources” have cifie meanings in the RF Classification and the
UNFC and do not correspond to each other. Russlaarmd C2 “reserves” are not necessarily “reserass”
referred to in Western classifications. Further,“Rifeédicted (reconnaissance) resources” (P2 andi3hot
recognized as “resources” in Western Minerals dlaatons (CRIRSCO Template), but are recognized a
“resources” in Western Petroleum ClassificationlBEFRMS). In the Russian Federation, “reserves’bean
both “economic” and “sub-economic” as well as exgtbin detailed and preliminarily evaluated (C2).tihe
same time there is a lot in common in descriptilaracteristics of individual (“parallel”) reservegource
categories. These can be compared and equalizée dvasis of a certain measure of commonality.

(©) The mapping scheme for individual categorieshef RF Classification and UNFC seems to be as
follows: High geological confidence level “measuredsources and “proved” reserves obtained on their
basis may be equalized to RF categories of A+B+€4sonable level of geological confidence “indidate
resources and “probable” reserves obtained on basis may correspond to RF C1 or C2 categori@s; lo
confidence level “inferred” resources may be coragarith RF preliminarily evaluated C2 or prognofit
categories, the latter being referred to as “Reamsance Resources” not further categorized inANEC
current (2004). According to the same scheme, ghiglivision also includes RF P2 and P3 undiscovered
(prognostic) resource categories.

(d) For mineral deposits belonging to high geolagicomplexity groups (in compliance with the RF
Classification), assignment of “resources” to “reeg” is possible as well as the use of C1 and&@gories
in design engineering.
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(e) In the Russian Federation, estimation of umdisced (prognostic) resources classified by degfee
justification of recognition and probability of dinmation is regarded as one of the main resultd an
performance indices of exploration activities. Thguantification is carried out using analogiesni{pding

of inventories and reporting of undiscovered resesiby categories is not provided for in the curtékFC
(2004). For this reason, in the process of mapplhgrognostic resources defined in the Russiarefin

by criteria of geological knowledge (P1, P2 and B&) to be assigned to the UNFC “Reconnaissance
Resources” class. However, it is noted that th& Fasce on Mapping proposes that, at the commdehitgl

of petroleum, subcategories be established thatieahe different levels of prognostic resources.

() Unrecoverable resources are not taken into@aucby the RF Classification. Such type of estiraate
may be used for internal long-term planning andgmtananagement. By implication resources remaiiing
place correspond to losses of solid minerals. Thay have a conditional commercial value. The egiona
of In-Balance economic reserves is supposed tadectietermination of their tonnages in situ as agliheir
recoverable quantities with account taken of minmgses and dilution, i.e. by the quantity of méalkée
mineral product produced and sold. A rather comfidéorecast and taking losses and dilution into
consideration can be effected at the stages ofdesid bringing the mining unit into production.

(9) Referred to In-Balance economic reserves irRReClassification and the UNFC are those which at
the moment of evaluation prove to be economicafficient for recovery according to the results of
technical/economic investigations.

(h) The most crucial and meaningful part of caltota“economic” (“In-Balance”) reserves accordimg t
the UNFC and the Russian Classification is thdimegion by results of feasibility or at least geasibility
studies based on reasonably admissible factorgeinding economic efficiency of extraction of mirera
resources from the subsoil.

0] If the recovery of mineral resources from thésoil proves to be economically unjustified at the
moment of evaluation, but is promising to be sutlthe foreseeable future, these quantities in ciampd
with the RF Classification are referred to as OtBalance (subclass “1"). If the non-commerciality
related to the specific location of the depositiasocial or environmental conditions etc., theorgces are
also assigned to Out-Of- Balance (subclass “2”)s Bbclass of the RF classification may be mappdide
class of “Discovered Not Economic Resources” of ONF

The Task Force on Mapping has redrafted the taf@esived from the Russian experts in order to (a)
compare directly with the tables used in the prigedections of this report to illustrate the maygpof the
UNFC to the CRIRSCO Template and the SPE-PRMS(lanekflect the proposed revised definitions fa th
UNFC, as set out in section | of this report.

For the benefit of readers not familiar with thesBian classification, the Task Force on Mapping has
developed a brief description of the Russian diasgion system.
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A. Russian Federation classification

The Russian Federation’s State Commission on MirRRegerves maintains classification systems fadsol
minerals (RF-M-2006) and petroleum (RF-P-2005) me=eand resources. While maintained separately and
using slightly different terminology, the underlgirclassification principles are aligned between $bid
minerals and petroleum systems. All Russian Feideratassifications are based on:

(a) Economic efficiency
(b) Degree of commercial development
(c) Degree of geological study

B. Russian Federation classification for solid enals (RF-M-2006)

Figure 9 illustrates the current Russian clasdifica system for minerals. Given sufficient geoladic
information, identified areas of mineralization aretially divided into “Reserves” and Undiscovered
Resources. “Reserves” in RF-M-2006 encompasse®migtthose in situ deposits explored in detail and
judged to be economic (On-Balance - economic) kad prospective portions of the subsoil prelimityari
evaluated as economic and/or which may become euoally viable for extraction in the future (Off-
Balance — potentially economic). When related so@RIRSCO system, On-Balance (economic) reserees ar
equivalent to Mineral Reserves. Off-balance (patdigt economic) reserves are equivalent to Mineral
Resources.

Depending on the complexity of the geological dtices of a deposit, the operational status of agutagnd
the degree of uncertainty of information aboutabgct in question, “reserves” of different confide code
levels can be defined.
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Figure 9
Russian Federation minerals classification sys@p04)
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1. Mapping of UNFC to Russian Federation Classifation for Solid Minerals

Figure 10 illustrates a high level mapping of RF28B6 based on the proposed UNFC definitions. Tkt
demonstrates that the fundamental characterizafioeserves/resources in the Russian classificatimhthe
UNFC (economic, potentially economic and undiscedgreflect different economic contents of indivatiu
classes (see column 2). In RF-M-2006, as distimh fUNFC and the CRIRSCO template, “reserves” may
include not only quantities explored in detail grdved to be economically efficient, but also pexdjve
portions of the subsoil preliminarily evaluatedee®nomically viable as well as resources not ecinain
the time of the estimation but which may becomdifjed for economic extraction in the future. Defemgy

on the complexity of the geological structure afegosit, the operational status of a project ardldgree of
uncertainty in the information about the object doestion, “reserves” of different confidence levels
(categories) can be obtained and defined by theoppgpte UNFC codes.

The multiplicity of geological deposit types, am tmethods and techniques applied in their expiorand
evaluation may be responsible for ambiguous mappinifpe results and codification of the classificat
systems being mapped. Mismatching of the numbessilodiivisions identified along the appropriate aixes
different classifications may lead to the necessityaggregating data by subcategories or their ragpa
reporting beyond the framework of respective cfasgions.
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Figure 10
Preliminary mapping of Russian Federation Mine€@ilssification (2006) to UNFC

Russian Federation Mineral Classification (RF-M-2006)
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Figure 11
Russian Federation Classification for Petroleun®8)0
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C. Russian Federation Classification for Petrol¢Riff-P-2005)

The Russian Classification for Petroleum (Figurg Was revised in November 2005 and all those ramprt
to the Ministry of Natural Resources are requieddnform to the new system by January 2009.

“Geological Reserves” refers to quantities of gis, and condensate and contained associated cemgon
in-place confined to discovered accumulations swidiy drilling. When appropriate development plares
applied, accumulations are subdivided into:

(a) Normally Profitablethose that can be economically produced at the tf the evaluation, and have
no contingencies to prevent production and sales.

(b) Contingently Profitabte those that cannot be commercially developed withoeasonable
improvements in conditions.

(© Sub-economicthose where production, at the time of the ediomais impractical or technically
unfeasible.
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Recoverable reserves are only estimated for Noymafid Contingently Profitable “reserves”. In-place
guantities are estimated for Sub-economic “resérves

The recoverable quantities are categorized by euwtion of the degree of geological knowledge #rel
depth of development as follows:

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

(b) Category B: (identified) includes that portiohthe reservoirs adjacent to (within the influerate
productive wells.

(© Category @ (estimated) includes reserves of (i) non-drilpedts of a reservoir adjacent to reserves
of Categories A+B within the possible extractiomearea, (i) non-tested wells area of the reseiais
yield was proved by testing/production from othells/(analogs).

(d) Category @ (inferred) reserves include: (i) parts of beydddprovided adequate geological and
geophysical information support horizon continufii), horizons whose productivity has not been groby
flow tests but is based on well logs, (iii) nonHgd fault blocks in reservoirs whose productiors teeen
successfully demonstrated but are inferred to bdumtive based on analogy.

Undiscovered features that have a defined chandisodvery are categorized as:

(a) Category D1 (localized): Petroleum quantitias potentially productive formations confined to

identified traps prepared for drilling. The shapize and mode of occurrence of inferred petroleum
accumulations are determined by geological and lyepal investigations, thickness and reservoir
characteristics. The assumed composition and piepeof the oil and gas are based on analogy with
explored deposits.

(b) Category D2: (prospective) include petroleuriitimo-stratigraphic complexes and horizons whose
potential has been proven for larger regional stines.

(c) Category D3: (predicted) includes petroleumepaal in large litho-stratigraphic complexes where
no commercial discoveries have yet been made.

1. Mapping of UNFC to Russian Federation Classifation for Petroleum

Figure 12 documents the preliminary mapping of Russian Federation classification for petroleunmgisi
the proposed UNFC definitions, based on equivateniciterpreted on the three major axes.

The apparent lack of alignment in the associateakiG-descriptions of level of confidence in the Ewmic
Reserves class is related to a differing assessapgmbach. UNFC is a project-based system; onagejagb

is categorized by its maturity, the estimates abverable quantities are defined as full range dhasein-
place and recovery efficiency uncertainty scenarite Russian Federation’s system is reservoirébase
would first subdivide a reservoir by geological fidance and use this as the basis for assigningegro
maturity. Category A reserves are only associatédd producing wells. Thus for areas of the resarvoi
assigned to £based on in-place uncertainty, it would not bedalgto include the high confidence associated
with a producing well.
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Figure 12
Preliminary mapping of Russian Federation Classiion for Petroleum to UNFC
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V. DISCUSSION OF FEEDBACK

Following the release of the draft report of thesk&orce on ®ctober 2007, and the discussions at the
fourth session of the Ad Hoc Group of Experts onritanization of Fossil Energy and Mineral Resources
Terminology, on 17-19 October 2007, it was agreedive the Ad Hoc Group of Experts time to comment
on the report before its finalization. Particulateation was given to obtaining feedback from those
organizations that were users of the current (2Q0M}C in order to gauge the potential impact of the
proposed changes on their existing classifications.

Comments were received from organizations and iddal members located in: Austria, Canada, China,
Germany, Hungary, India, Poland, Russian Federatitkmaine, United Kingdom, and United States of

America.

Of those that provided feedback, China, HungarglialnPoland and Ukraine indicated that they appiied
UNFC or used mineral systems that were based odeC.
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Key feedback issues have been summarized in th@vol sections. Where a final recommendation has
been developed, it is highlightedbold italics.

A. Defining reserves and resources

The problem of clarity in defining the terms “reges” and “resources” results in significant confusi
Although the terms are widely used in both the gdetrm and minerals industries, they are subject to
different definitions, interpretations, and appliocas. The current (2004) UNFC includes definitionfs
Classes using these terms, but the terms themsekes not given separate definitions, except faved
reserves, beyond the definitions of categoriesitieattified them.

In PRMS the term “resources” is used genericallg isnintended to encompass all quantities of petnoleu
naturally occurring on or within the earth’s crustliscovered and undiscovered, (recoverable and
unrecoverable) plus those quantities already predu€&urther, it includes all types of petroleum whethe
currently considered “conventional” or “unconventid’. Contingent Resources and Prospective Ressurce
are specific terms that are applied to all recdverguantities that are not either “reserves” aptjuction”.

In the CRIRSCO Template, there is no definitiontlod term “resources”. The term “Mineral Resources”
refers toin situ quantities that have reasonable prospects dventual economic extractioifhe term
Exploration Results is considered equivalent to FRFrospective Resources, but CRIRSCO never uses th
term resources associated with these Exploratiosule Both PRMS and CRIRSCO apply the term
“reserves” only to commercially recoverable quéaesit

The Russian Federation uses the term “In-place URess’ or “Geological Resources” to refer to defsosi
the exploration phase that are “undiscovered’sétsuthe term “In-place Reserves” or “GeologicaleRess”
to refer to discovered reservoir/deposits whethey tare commercially developable or not.

The Task Force considered two options:

(a) A revised UNFC text is developed that incorpesaspecific definitions of “reserves” and “resas’t
(modified or unmodified). Essentially, this apprbaecommends that the UNFC “set the standard’Hesd
terms.

(b) Some members consider that option (a) is imfpacdue to the widespread use of the terms that
already exists and hence the difficulty in achiguijiobal consensus. Their proposal is that theseeVlUNFC
text avoid reliance on these terms and define €ftagsvhere necessary) using simple non-technical
terminology. This could serve to enhance global momications at the level of the umbrella systenhouit
compromising the very specific (and carefully defihusage of the two terms at the detailed levelysfems
such as the CRIRSCO Template, the SPE-PRMS aridRlatassification.

Option (b) isrecommended.

Some members of the Task Force recommend thdteitWNFC text referring generically to “all quaresr,
the phrase “reserves and resources” should be uSHter members do not support this specific
recommendation.
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B. Clarifying in-place versus recoverable quaesiti

This issue was identified as a particularly impottane for the UNFC to address in order to avoidfigsion
in communications.

Although there is generally an excellent correspmeé between the CRIRSCO Template and SPE-PRMS in
terms of the fundamental principles, there is ama @ particular where the two industries devieden each
other in terms of the reported quantities for Malend Contingent Resources. This difference relat¢he
reporting of in situ quantities versus recoveraplantities, a problem that is further compoundedhieyfact

that an in-place estimate in petroleum is generadtyequivalent to an in situ estimate for MinéRalsources

as defined by CRIRSCO. In addition, the UNFC isiglesd to provide a “mass balance” of quantities
estimated to be initially in-place by classifyingth expected future production and those quantiiesare
expected to be left in the ground. This “mass badaris incorporated into SPE-PRMS through the
classification of “Unrecoverable” quantities, bsitniot applied within the CRIRSCO Template.

Although Mineral Resources are estimated quantiiieshe ground” they are limited to those partseof
deposit that “have reasonable prospects for eveatmaomic extraction”. Mineral Resources do natude
parts of a deposit that are considered to be tealyiunrecoverable (not mineable for geologicas@ns),

nor do they include those parts of the deposit @hatbelow a cut-off grade and which would not i(ently)

be expected to be economically extractable. Herias, expected that the quantities defined as Miher
Resources will eventually be mined and could tlweefbe considered as “potentially economically
recoverable”. Actual mined quantities may deviataf these quantities to some degree, but the impact
varies by commodity and cannot be estimated umgbaonably detailed mine plan is available.

Although not part of the CRIRSCO Template, the mgnindustry also refers to “Mineral Inventory”
(particularly in the coal sector). In contrast tonktal Resources, Mineral Inventory is estimatethouit
applying any economic (cut-off grade) constraintbe additional quantities that would be included in
Mineral Inventory but not in Mineral Resources wibtherefore be those that are considered to baitzily
recoverable, but which currently do not have reabtnprospects for eventual economic extractioeselare
defined as “Discovered not Economic” in sectiooflthis report.

Thus, conceptually, Mineral Resources is that portf in situ Mineral Inventory that is deemed dualy
economically extractable and Mineral Reserves @ portion of Mineral Resources that will be reaedk
under a defined mine plan. While conceptually adfré is not common for minerals evaluators tdreate
in situ quantities (tonnage and grade) beyond tltzssified as Mineral Resources. Only MineralseRess
are reported in terms of recoverable (“as minedgrdities.

In petroleum, when Contingent Resources (as define@PE-PRMS) are estimated, a development plan is
defined, at least conceptually, but as it has mitbeen finalized (because of technical immatuaitg/or
commercial contingencies) these quantities coulsb dbe said to reflect only what is “technically
recoverable”. The sub-class of Development Not Miataptures those quantities that are technically
recoverable, but which (currently) do not have po# for economic recovery.

As supported by the mapping of the CRIRSCO Temgatk SPE-PRMS, there is a general correspondence
between Mineral Resources and the more maturelasbas of Contingent Resources. In addition, Minera
Inventory (as defined above) would seem to be riyughuivalent to all three Contingent Resource sub-
classes combined (i.e. including Development Nathié).
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It is an underlying principle in PRMS that all qtitias are reported in terms of petroleum prodicttheir
condition as marketed (“sales quantities”). Whildially-in-place estimates are generated as thasb@n
most cases) for estimating recoverable quantitiés,can only be derived from reports by summingsth
guantities reported as recoverable with the residie@ned as Unrecoverable.

There is alignment between minerals and petrolennguantities reported as “reserves” (UNFC- F1
category); in both cases, these are recoveralde &hd non-sales if applicable) quantities. Howetbere is

not complete alignment in other categories. Quastiteported as discovered/not commercial (F2) in
minerals are not those quantities that are recblerdut in the case of Mineral Resources are tin si
potentially economically recoverable. In situ matesr that do not meet Mineral Resources criterid an
labelled as “Discovered Not Economic” are typicatigt estimated and reported. Quantities reported as
discovered/not commercial (F2) in petroleum arer@tloverable with the exception of F2.4 which is th
residual of the initially-in-place that is not reewsed by defined development programmes.

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

(a) To create a new Category (F4) that refers tsdhresidual quantities located “in the ground” in
accumulations/deposits for which no technicallysfele development plan has been defined. In PRNES th
would represent initially-in-place minus all repedtrecoverable quantities. As there is no equivaien
initially-in-place in the Template, and no estintatef tonnage and grade are made beyond Mineral
Resources, the F4 Category would not be used.

The key advantage of this approach is that it reeg the equivalence between Contingent Resoarues
Mineral Resources in terms of representing potiyti@coverable guantities, and hence facilitateshb
being assigned to F2 and/or its sub-categoriesowithequiring any changes to the definitions asoseétin
the draft Task Force report. In addition, it pragdhe option (but not requirement) for both petwat and
solid minerals to express quantities as in-placgotentially) recoverable. The proposed F2.4 sategory
is not required in this option as Unrecoverable. (additional quantities remaining in-place) wole
uniquely defined by E3.3/F4.

However, there remains the potential for confusiorclearly identifying the basis for quantity esstas
categorized as F2 (and F3) in some commodities extoaction programmes where the technically
recoverable (but in situ) estimates and projectafrommercially recoverable quantities are quitiecent.

(b) To differentiate remaining in-place (and iruyiestimates from recoverable quantities by appendi
an alpha character on the G-axis (e.g. G1P is kigffidence in-place and G1R is high confidence
recoverable (or assume R is the default and orpggiagh P for in-place (or vice versa)).

The advantage of this approach is that it allovespitoposed E and F-axis definitions to remain intBloe G-
axis remains an indicator of estimate uncertainhetiver applied to in situ, recoverable, or remanim
place quantities. There is the option, but not ireguent, to utilize sub-categories to report esténaof
recoverable quantities.

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

The Task Force recommends utiliziing option (a) above. Some members have identified several caveats as
set out below, but it should be noted that theofeihg comments do not represent the views of althbers
of the Task Force:
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There may be circumstances where quantities reg@se-2 in a minerals evaluation may not align wiib
sum of recoverable volumes reported in a petroleuatuation under F2.1 to F2.3.

Petroleum evaluators should ensure that they fallgess potential recoverable volumes under F2.3 by
applying all technically feasible development potgeregardless of economic viability.

Notwithstanding (b), a portion of the quantitiepoeted as Unrecoverable by petroleum evaluators may
include quantities that will become recoverabléha future as technology advances.

Since estimates in mineral evaluations are typjcatinfined to Mineral Resources and there is nonede
of original discovered in-place quantities, therdl warely be an accounting of additional minerals
inventory or unrecoverable.

If minerals evaluators choose to speculate on regae quantities for inventories (but not public
disclosures), such estimates should be sub-categpds F2.1 — F2.3.

C. Accommodating nainal inventory approaches

The UNFC is intended to meet the diverse needstefriational energy studies and policy formulatjons
national resource inventories, company businesdfglios and financial reporting. Both PRMS and
CRIRSCO are primarily viewed as systems designedufiport reserves and resources management and
reporting in commercial ventures, although the gebpased principles of PRMS were originally depelb

by a national agency and have been successfullieddpy them for some 15 years. Evaluators chavgéd
maintaining national inventories of reserves armsbueces to support centralized long term planniry m
need to take a different approach in order to demirthe full potential of an area.

Such national inventories typically begin at theibeaor play level. Proved plays are those that Haeen
drilled/sampled to the extent that a significarduanulation has been discovered but there may ridieyany
commercial development. Unproved plays are thosd, thased on geological analysis, could yield
discoveries in the future, but there is a risk thatplay will not be confirmed by discoveries. tdsstatistical
analysis techniques, evaluators can forecast ldigtons of original in-place quantities, the paomtiof the
play that will yield discoveries, the portions thatill ultimately (perhaps > 50 years) be commeigial
developed (in addition to existing commercial anld-sommercial projects) assuming some pace ofrigasi
and economics, and a recoverable part of the @liigmplace quantities. Conversions from in-place t
recoverable are often based on historical analgguossibly with some projection of new technologies

Conceptually, this basin analysis approach camtegyiated within the UNFC system where most ofdhes
projections would fall within the F2 and F3 domdiven in the discovered/not yet developed sectdipmal
Governments may wish to catalogue quantities taatbe potentially developed if leased and fundéesé
may be assessed as economic (E1), but since devembpvould be contingent on leasing, funding arel th
confirmation of a specific commercial developmertjgct, they would be classed as F2.

Whether the development projects are funded fraenptlivate or government sectors, or not yet funded,
remains the case that no recoverable quantitiesbeaastimated in the absence of at least a coraleptu
development project. The term “project” takes omslightly different character with different levels
maturity, but all the principles are the same.
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Communications are further complicated by the faat some national agencies refer to the total tifiem

as “projected reserves”, whereas the CRIRSCO arkel s§Btems carefully define and use the key term of
“reserves” only for commercially recoverable quaes associated with a specific mine or development
project (see Section IV A regarding use of termogg).

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

D. Attributing Mineral Reserves based on pre-fedisr studies

Historically, some minerals evaluators have considehat a feasibility study was required to attiib
Mineral Reserves. However, even under the curr@®04) UNFC, Probable Mineral Reserves could be
assigned on the basis of a pre-feasibility studye difference between the current UNFC (2004) dmed t
proposed new definitions is that all “reserves” Womow fit into F1 rather than be split betweendfid F2,
thus providing alignment between the UNFC, the CRIR Template and SPE-PRMS.

In addition, under CRIRSCO guidelines:

Pre-feasibility studies will be sufficiently detdl to enable a decision to abandon or defer thgeptoor
move to the feasibility stage. Reserves are usyblly not always) publicly declared following a pre
feasibility study provided the study has adequatalgressed the modifying factors and no significant
impediments to development have been identified.

Although the Template does not separate MinerakRes on a project status basis, CRIRSCO could, if
required, assign projects based on feasibility istudo F1.1 (if extraction is underway) and F1.2 (i
development is underway), but those projects foiclwvireserves can legitimately be publicly declared
following a pre-feasibility study (or a feasibilistudy, where appropriate) would be classed astbld@note

a lower level of detail.

The proposed UNFC generic definitions do not use the terms feasibility or pre-feasibility study, because:
@ They are too specific in relation to the critical distinction that is between reserves and
contingent/mineral resources; and,

(b) They are commaodity-specific, having no meaning in most of the petroleum sector.

The overall intent of the guidelines is to ensinat,tprovided studies are sufficiently completedarompany
to be able to demonstrate a technically and comaisrwiable development project, then reserves inay
attributed. F1.3 aligns with petroleum’s criteraa projects that are “Justified for Development”.

E. Stage of exploration versus level of confideimcestimates

While stated in several different ways, there inagal discomfort among some current users of th&CN
with respect to the proposed new definitions fer @raxis categories, for example:
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G1 Quantities associated with a known deposit thatbe estimated with a high level of confidence.

Versus the prior 2004 UNFC definition:
G1 Detailed Exploration:

Detailed exploration involves the detailed thremensional delineation of a known deposit achieved
through sampling, such as from outcrops, trencheseholes, shafts and tunnels. Sampling grids rgety
spaced such that size, shape, structure, grade, @hér relevant characteristics of the deposit are
established with a high degree of accuracy. Prdogstests involving bulk sampling may be requirAd.
decision on whether to conduct a feasibility stedyp be made from the information provided by detkil
exploration.

Combined with the other categories (G2: Generaldation, G3: Prospecting, G4: Reconnaissance $tudy
and associated wording, it is apparent that thedavere denoting both the stage of explorationthadevel

of confidence in the estimated quantities. The UNIBO4 F-axis categories were more focused on the
mining studies (feasibility report, etc.). Undee tiask Force proposal and in order to facilitatgnahent
with petroleum, the F-axis would become a more ieitgbroject maturity indicator (which includes bot
engineering and geosciences degree of study irssessment of the potential for commercializatiora of
development project) and the G-axis is limited moiradication of the level of confidence in both thesitu
gquantities (tonnage and grade) and the expectedepcefficiency of the development plan being &bl

The key criterion for each of the 2004 definitigesy. “high degree of accuracy” for G1) is maingainn the
proposed definitions, as can be seen by referenteettable in section I.

The CRIRSCO definitions are more aligned with petnm in terms of level of confidence, although for
minerals the emphasis remains on geological studighey relate to estimates of in situ quantitias could
have potential for economic extraction.

It is noted that minerals and petroleum have véfgrént views of recovery efficiency, due to tteef that in
mining it is feasible to recover most if not all tbie in situ estimate, whereas in petroleum regoweftects
the ability to get it to move through the rock fatimon to the producing wells, and recovery efficggan be
a very small proportion of the in-place estimatéhé rock and/or fluid characteristics are not faable.

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.

F. Mixing of incremental and scenario terms

In the minerals sector, quantities are always assesdn discrete “tranches”. This is completely
understandable, since the commodity does not mowed sub-surface and therefore can be defined as a
specific volume in three dimensions. This is refdrto as the incremental approach, in that Indicate
Resources are incremental (additional) to MeasiResources, for example. In petroleum, this logis ha
serious problems associated with it and it is beéagrthe dominant approach to consider scenariahes
basis for characterizing uncertainty in estimatépeairoleum quantities. In this approach, typicélyee
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scenarios, reflecting low, best and high estimates, generated. If the development project sasistie
requirements for reserves, these three scenariakibe defined as Proved (1P), Proved plus Proh@g
and Proved plus Probable plus Possible (3P). Tésts®mates can then be disaggregated to provideaBlieb
and Possible reserves, but the scenario terms bea@me widely accepted and are more meaningful for
petroleum evaluators.

Thus, while a probable reserve under CRIRSCO isidered directly equivalent to a probable resendeu
PRMS, and hence both would be coded as 112 undgrtposed UNFC definitions, in the petroleum secto
the wide use of 2P reserves would have to be caddd 1+112. While this creates somewhat compldggab
in Annex ll, it recognizes the dual approach.

G. Maintaining simplicity in the 3D matrix apprdac

Several responders expressed concern as regargdicaiing the initial simple 3x3x4 matrix with migte
levels of sub-categories (e.g. F1.1.1.1). These lien generated as a consequence of the mappikg wo
and particularly with respect to PRMS, which isyatem that provides a very high degree of grarylari
These additional sub-categories are not defin¢deageneric level of the UNFC as they are constievéde
commodity-specific and are not necessarily apphiec global basis. However, they are included withie
mapping sections in order to (a) illustrate thatiehship between the systems and (b) explicitigasthe
codes to the respective definitions in order tclude alternative applications of the same codes.

In defining classes for any revised UNFC, greatcaill be required to ensure that the relevant sub-
categories are always clearly documented, as thie leivel categories may not always provide suffitie
discrimination to be useful on their own.

H. Developed and Undeveloped Reserves

In PRMS, those quantities classified as Reservgshedurther allocated to Developed (Producing iod-
Producing) and Undeveloped, according to the fundind operational status of related wells and ifessl
Thus, an individual project could have quantitiesaill of these Reserve status sub-divisions. Fgrthe
undeveloped quantities may exist in all three ptojeaturity sub-classes of Reserves and, for easeie
status sub-division, there is a range of uncestaifibus, even Developed Producing Reserves may have
Possible category based on low certainty of upsdevery.

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 &ndeveloped allocations are applied by some
minerals companies to satisfy specific regulatargt accounting reporting requirements; sometimes dn
allocation of quantities based on the funding apdrational status of the extraction programme (idiclg
facilities) being applied, whereas in other casds used as a project maturity indicator (i.e. thme is
developed or undeveloped).
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|. Sales and non-sales production

It is recognized that not all quantities producettéeted will ultimately be sold in the commerciahrket.
This term was originally introduced in UNFC to alldor quantities produced in barter economies. In
petroleum, the extracted material may be consumeed€ fuel), lost (e.g. flared gas), or simplymected.

Petroleum tracks both raw wellhead production aidssquantities (after surface processing, leaskeuse
and losses) and all reserves and resources sheudddied in terms of sales quantities at a deftratsfer
point. E3.1 is used to capture those remaining tfiesprojected to be non-sales in the developmént.

Minerals use the term Run-of-Mine to define the eraction in terms of tonnes and grade and tns$
the basis of Mineral Reserves estimates. If thexeany losses prior to on-site processing, they beagoted
but are typically not significant or tracked sepelya Such losses end up in tailings which maydsevorked

in the future. Even if there is stockpiling, it hakeady been captured in Run-of-Mine productiod an
reserves. The impact of on-site processing priotraosfer/sale (mineral processing recovery factsr)
reported separately from the tonnage and gradeathateported as Mineral ReservEklus there may be no
Non-sales quantities reported for Mineral Reserves.

J. Impact on prior applications of UNFC

The UNFC has already been adopted (or adapted)nasianal system and applied to solid minerals by a
number of countries including China, India, Inddaeand Ukraine. The Task Force recognized that its
recommended changes could lead to some complisdiorexisting users.

Overall, it was felt that the benefits of estaliligha fully-harmonized generic classification systeut-
weighed the disadvantages associated with chahgee proposals of the Task Force are accepted then
order to maintain global consistency, a re-evatumtif the existing classifications would be appiater. It is
noted that any such re-evaluation should not reganmy re-assessment of quantities as such, butck m
the impact of the changes to the category/sub-oatedefinitions in terms of possibly modifying the
codification of the quantities in some caskss accepted that these national systems may need to be re-
mapped if the UNFC is updated and the codification adjusted where required.

V. CONCLUSIONS AND RECOMMENDATIONS

The Mapping Task Force has reached several keyusioos and makes some specific recommendations for
due consideration by the Ad Hoc Group of Experts Harmonization of Fossil Energy and Mineral
Resources Terminology.
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(@) The existing category and sub-category defintiof the 2004 UNFC led to some inconsistencies
when considered in the context of mapping to théRIEO Template and SPE-PRMS. A key issue was the
fact that a probable petroleum reserve and a plelraimeral reserve mapped to different Classesén t
UNFC, despite the CRIRSCO-SPE mapping work indicgsi general correspondence between them. Fixing
this particular issue was achieved through thedfiggeneric definitions that reflected the generahgples
rather than narrow commodity-specific constraints.

(b) In order to provide an appropriate high-levestem, the Task Force has also simplified all the
current category and sub-category definitions hio éxtent possible, to a point where they incotjgotiae
necessary principles for all commodities, but withmaterial deviation from their current meaning. part

of this process, the Task Force has excluded ddtaihd/or commodity-specific information that coblel
captured in commodity-specific guidelines. The Thskce also recommends removal of the text lalels t
were attached to the definitions in the 2004 versibhese were considered unnecessary and potentiall
misleading.

(c) It is recommended that the proposed changésetdJNFC definitions be accepted by the Ad Hoc
Group of Experts on Harmonization of Fossil Eneagpy Mineral Resources Terminology and a revised
UNFC document be generated as soon as possitdéidotithose changes.

(d) The mapping of the CRIRSCO Template and the-BREIS systems against the revised definitions
illustrates the high level of harmonization thas fieeen achieved. Further, given this level of haimaiion,

it is envisaged that the existing guidelines far ttvo systems could be applied to the UNFC witthelitif
any, modification

(e) The mapping of the Russian Federation classifioc system to the proposed new UNFC definitions
Is considered to be only preliminary at this stdgether discussions and interaction with the Russixperts
is necessary to finalize the mapping work.

It is hoped that additional national classificatigystems will be mapped to a revised UNFC as s@on a
feasible. The onus for the mapping effort wouldwigh the agency that applies the classificatiostesy, but
should be supported by the Ad Hoc Group of Exp&teh mappings should be formatted in a way sintlar
Annex Il with sufficient detail to establish equieacy to UNFC categories and classes. Further atidics

of alignment with the CRIRSCO Template (for solitharals) and PRMS (for petroleum) should form part
of the mapping report. Any significant areas wheuweh alignment is not feasible should be notedthad
reasons for lack of alignment should be documented.

() It is recommended that a “working group” beaddished with similar membership to that of thekTas
Force on Mapping with a mandate to provide advigg guidance to any such mapping effort, with palic
emphasis on maintaining a standardized formatifiemtapping document and ensuring consistency Wwith t
existing mapped systems.
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Annex |

UNITED NATIONS FRAMEWORK
CLASSIFICATION/COMMITTEE FOR MINERAL
RESERVES INTERNATIONAL REPORING
STANDARDS/PETROLEUM RESOURCES
MANAGEMENT SYSTEM CATEGORY DEFINITIONS

The proposed UNFC category and sub-category defsitshown here are generically applicable to
both solid minerals and petroleum. Additional salbegories beyond those shown here may be
utilised for the purposes of addressing the gregri@nularity available in some commodity-specific
systems.

Estimated quantities of a commodity are defined/ @y Classes, which are discrete combinations
of categories or sub-categories from each of theetleriteria: E, F and G. It is not meaningful,

therefore, to consider quantities in the contexbrdl one or two of these three criteria. However,

is useful to compare each of the definitions wité specific wording of systems being “mapped” to
the UNFC.

The following table documents excellent alignmegiineen the proposed UNFC definitions and the
relevant aspects of the definitions and guidelthes are contained in the International Template fo
the Public Reporting of Exploration Results, MileResources and Mineral Reserves (the
Template) maintained by the Committee for Minefdkserves International Reporting Standards
(CRIRSCO) and the Petroleum Resources Managemester8y(PRMS) for classification and
reporting of petroleum maintained by the SocietyPetroleum Engineers (SPE). Annex Il of this
report provides more in-depth discussion of the fpiag” carried out between the Template and
PRMS respectively and the proposed revised UNFC.

Cat. | UNFC Definitions CRIRSCO Template SPE-PRMS

E1 | Extraction and sale is See mapping of sub-categories. | See mapping of sub-categories.
economically viable.

Refer to definitions of E1.1 and
E1l.2.
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Cat.

UNFC Definitions

CRIRSCO Template

SPE-PRMS

El1l

Extraction and sale is economic ¢Mineral Reserve:

the basis of current market
conditions and realistic
assumptions of future market
conditions® Economic viability is
not affected by short-term advers
market conditions provided that
longer-term forecasts remain
positive.

Appropriate assessments and
studies have been carried out, an
include consideration of and
énodification by realistically
assumed mining, metallurgical,
economic, marketing, legal,
environmental, social and
governmental factors. These
assessments demonstrate at the
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 o
vice versa should be applied as a
result of changes expected to be
short term or temporary nature, o

where company management hag

made a deliberate decision to
operate on a non-economic basis
Examples of such situations migh
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):

dA 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 ar
at least the expected sales quanti
iofgoroduction 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 positiy
economics.

Df a

El1.2

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 therefor|
not reported separately.

eNot explicitly defined and thereforg
not reported separately.

43

ties



re

Cat. | UNFC Definitions CRIRSCO Template SPE-PRMS
E2 | Extraction and sale has not yet |See mapping of sub-categories. |See mapping of sub-categories.
been confirmed to be
economically viable.
Refer to definitions of E2.1 and
E2.2.
E2.1| Extraction and sale has not yet | Mineral Resource: Economic Status:
been confirmed to be economic
but, on the basis of realistic A concentration or occurrence of | Marginal Contingent Resources afe
assumptions of future market material of economic interest in off those quantities associated with
conditions, there are reasonable |O" the Earth’s crust in such form, | technically feasible projects that a
prospects for economic extractio 1quality and quantity that there are| either currently economic or
in the foreseeable future. reasonable prospects fewventual |projected to be economic under
economic extraction. reasonably forecasted
improvements in commercial
conditions but are not committed
for development because of one @
more contingencies.
E2.2| Extraction and sale is not Not explicitly defined since: Economic Status:
economic on the basis of realistig
assumptions of future market Portions of a mineral deposit that | Sub-Marginal Contingent
conditions, and eventual econom go not have reasonable prospects Resources are those quantities
extraction would require a for eventual economic extraction |associated with discoveries for
substantial improvement in markefnust not be included in a Mineral | which analysis indicates that
conditions. Resource. technically feasible development
] o projects would not be economic
Currently this material, informally and/or other contingencies would
defined as “Discovered Not not be satisfied under current or
Economic” may not be publicly reasonably forecasted
reported, h_owever as with improvements in commercial
petroleum it may form part of an conditions. These projects
inventory of discovered nonetheless should be retained in
mineralisation pending major the inventory of discovered
changes in commercial conditions.resources pending unforeseen
major changes in commercial
conditions.
E3 Extraction and sale is not See mapping of sub-categories. | See mapping of sub-categories.
economic or economic viability
has not yet been determined.
Refer to definitions of E3.1, E3.2
and E3.3.
E3.1| Extraction without sale. Not explicitly defined. Economic Status:
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Cat. | UNFC Definitions CRIRSCO Template SPE-PRMS
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 |Exploration Results: Economic Status:
has not yet been determined.
This is common in the early stages/Nhere evaluations are incomplete
of exploration when the quantity gfsuch that it is premature to clearly
data available is generally not define ultimate chance of
sufficient to allow any reasonable| commerciality, it is acceptable to
estimates of tonnage and grade tonote that project economic status |is
be made. “undetermined.”
E3.3| Currently considered to have no | Not explicitly defined. Unrecoverable:
potential for eventual economic
extraction. Aligns with the petroleum term | That portion of Discovered or
“Unrecoverable”. Undiscovered Petroleum Initially-
in-Place quantities which are
estimated, as of a given date, not|to
be recoverable.
F1 | Atechnically and commercially |See mapping of sub-categories. |See mapping of sub-categories.
feasible development project has
been confirmed.
Refer to definitions of F1.1, F1.2
and F1.3.
F1.1| Extraction is currently taking . On Production:
Mineral Reserve:
place. o .
Appropriate assessments and The pro!ect is currently producing
studies have been carried out, an jand selling petroleum to market.
include consideration of and
F1.2 | All necessary approvals have beemodification by realistically Approved for Development:
obtained, capital funds have beenassumed mining, metallurgical,
committed, and implementation gfeconomic, marketing, legal, All necessary approvals have begn
the development project is under| environmental, social and obtained, capital funds have been
way. governmental factors. These committed, and implementation gf
assessments demonstrate at the iffft¢ development project is under
of reporting that extraction could | Way-
reasonably be justified.
F1.3 | Implementation of the Justified for Development:
development project is The term ‘Mineral Reserves’ need ]
commercially justified and there |not necessarily signify that Implementation O_f th? o
are reasonable expectations that|@ktraction facilities are in place or development project is justified op
the basis of reasonable forecast
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Cat. | UNFC Definitions CRIRSCO Template SPE-PRMS
necessary approvals/contracts wilbperative, or that all necessary commercial conditions at the time
be obtained. approvals or sales contracts have| of reporting, and there are
been received. It does signify that reasonable expectations that all
there are reasonable expectations ofcessary approvals/contracts w
such approvals or contracts. be obtained.
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.
F2 | A potential development project | See mapping of sub-categories. | See mapping of sub-categories.
has been identified, but technical
and commercial feasibility has nqt
yet been confirmed.
Refer to definitions of F2.1, F2.2
and F2.3.
F2.1| Project activities are ongoing to | Mineral Resource: Development Pending:

justify development in the
foreseeable future.

A concentration or occurrence of
material of economic interest in o
on the Earth’s crust in such form,
quality and quantity that there are
reasonable prospects for eventua
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 econom
extraction, including the
approximate mining parameters. |
other words, a Mineral Resource
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

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 assumed and justifiable technical| Development Unclarified or On
and/or where justification as a and economic conditions, might, in Hold:
commercial development may be whole or in part, become ) ]
subject to significant delay. economically extractable. A discovered accumulation whers
Interpretation of the word project activities are on hold
‘eventual’ in this context may vary andfor where Justification as a
depending on the commodity or commerual_de.v.elopment may be
mineral involved. For example, fo subject to significant delay.
some coal, iron ore, bauxite and
other bulk minerals or commoditigs,
it may be reasonable to envisage
‘eventual economic extraction’ as
covering time periods in excess 0
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.
F2.3 | There are no current plans to Not explicitly defined since: Development Not Viable:
develop or to acquire additional . .
data at the time due to limited Portions of a mineral deposit that A d_|scovered accumulation for
potential. do not have reasonable prospects which there are no current plans t
for eventual economic extraction develop or to acquire additional
must not be included in a Mineral data at the time due to limited
Resource. production potential.
Aligns with the informally defined
term “Discovered Not Economic”.
F3 Project evaluation is at too early aExploration Results: Prospective Resources:

stage to determine technical and
commercial feasibility.

This is common in the early stage
of exploration when the quantity 9
data available is generally not

sufficient to allow any reasonable

estimates of tonnage and grade todevelopments in the early phases

be made.

dt is recognised that the
fdevelopment programs will be of
significantly less detail and depen
more heavily on analog

exploration.

o

of
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Cat. | UNFC Definitions CRIRSCO Template SPE-PRMS
F4 Remaining in-place quantities thatNot explicitly defined. Unrecoverable:
are currently considered to be
technically unrecoverable. Aligns with the petroleum term | That portion of Discovered or
“Unrecoverable”. Undiscovered Petroleum Initially-
in-Place quantities which are
estimated, as of a given date, not|to
be recoverable
G1 | Quantities associated with a Measured Mineral Resource: Low Estimate:
known deposit that can be
estimated with a high level of That part of a Mineral Resource fomhis is considered to be a
confidence. which tonnage, densities, shape, | conservative estimate of the
physical characteristics, grade angquantity that will actually be
mineral content can be estimated|recovered from the accumulation by
with a high level of confidence. |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.
G2 | Quantities associated with a Indicated Mineral Resource: Best Estimate:
known deposit that can be
estimated with a moderate level d ]Zl'hat part of a Mineral Resource foil his is considered to be the best
confidence. which tonnage, densities, shape, | estimate of the quantity that will
physical characteristics, grade angactually be recovered from the
mineral content can be estimated| accumulation by the project. It is
with a reasonable level of the most realistic assessment of
confidence. 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+GpR.
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Cat.

UNFC Definitions

CRIRSCO Template

SPE-PRMS

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 fofhis is considered to be an

which tonnage, grade and minera
content can be estimated with a Ig
level of confidence.

High Estimate:

optimistic estimate of the quantity

an accumulation by a project. If
probabilistic methods are used,
there should be at least a 10%
probability (P10) that the quantitie
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 t
investors but which may not be pa
of a formal declaration of Mineral
Resources or Mineral Reserves.
This is common in the early stage
of exploration when the quantity 9
data available is generally not
sufficient to allow any reasonable

estimates of tonnage and grade to

be made. Examples include
discovery outcrops, single drill ho
intercepts or the results of
geophysical surveys.

Prospective Resources:

Those quantities of petroleum wh
are estimated, as of a given date,
bbe potentially recoverable from
windiscovered accumulations.

Note: SPE-PRMS recommends th
geporting of Low, Best and High

festimates for Prospective Resour
conditional on chance of discover

D

what will actually be recovered from

"

h

to

Les
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Annex ll

MAPPING OF PETROLEUM (PETROLEUM RESOURCES
MANAGEMENT SYSTEM) AND MINERALS (COMMITTEE

FOR MINERAL RESERVES INTERNATIONAL
REPORTING STANDARDS) 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

A “Mineral Reserve” is the
economically mineable part of a
Measured and/or Indicated Mineral
Resource. It includes diluting
materials and allowances for losse
which may occur when the materia

Mineral and Petroleum reserves ar
essentially the same in that they
have been discovered; remain
available for extraction (i.e. not
5,already extracted), and they are
recoverable, meaning that the

conditions. Reserves must satisfy | is mined. Appropriate assessmentg technology is available and validated
four criteria: they must be and studies have been carried out,| to extract the useful mineral from the
discovered, recoverable, and include consideration of and | ground and by subsequent
commercial, and remaining based pmmodification by realistically processing, where necessary, yield a
the development project(s) applied| assumed mining, metallurgical, marketable product. The difference
Reserves are further subdivided in| economic, marketing, legal, between ‘economically mineable’
accordance with the level of environmental, social and and ‘commercial’ is one of timing
certainty associated with the governmental factors (the Modifying and intent, with the petroleum
estimates and may be sub-classifigdFactors). These assessments guidelines requiring firm

based on project maturity and/or | demonstrate at the time of reporting commitment to initiate development
characterized by their development that extraction could reasonably be within a “reasonable” timeframe

and production status. To be justified. Mineral Reserves are sul)-(e.g. 5 years); minerals guidelines do

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 interng
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

divided in order of increasing
confidence into Probable Mineral
Reserves and Proved Mineral
Reserves.

|

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. Ir
mining these are called the
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SPE/WPC/AAPG/SPEE 2007
PRMS

CRIRSCO 2006 Template

Comments

initiation of development depends ¢
the specific circumstances and vari
according to the scope of the proje
While five years is recommended 4
a benchmark, a longer time frame
could be applied where, for exampl
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.
all cases, the justification for
classification as Reserves should I
clearly documented.

To be included in the Reserves cla
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 samg
area that are producing or have
demonstrated the ability to produce
on formation tests.

5S,

Modifying Factors, in petroleum
these are called contingencies.

Mineral Reserves are derived from
Mineral Resources: Mineral
Resources minus losses (e.g. pillar
+ dilution (e.g. material below cut-
off grade) = Mineral Reserves.
Mineral Reserves are typically
estimated in terms of tonnage of or
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 applie
to reserves to obtain Sales
Quantities. Best practice is to
include Sales Quantities in the
reserve statement.

Petroleum is typically delivered as
more refined product (e.g. dry
methane gas with very minor non-
hydrocarbons), and this delivery
specification becomes the basis of
Reserves.

[©]

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 governmentincluding consideration of, and

regulations.

If deterministic methods are used,
the term reasonable certainty is

intended to express a high degree
confidence that the quantities will b

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,
modification by, realistically
assumed mining, metallurgical,
economic, marketing, legal,
environmental, social and
ngovernmental factors (the Modifyin
eFactors). These studies demonstral

Proved Mineral Reserves can only
be derived from Measured Mineral
Resources, which represent materi
in the ground with the highest
degree of geological confidence.
Petroleum Proved Reserves
represent the recoverable volumes
greatest geological and engineerin
(recovery efficiency) certainty.

Minerals are generally solid and
must be explored (drilled) in greate|
detail to determine available
guantities and grades on a local

of

y

tebasis, whereas conventional oil antr
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SPE/WPC/AAPG/SPEE 2007
PRMS

CRIRSCO 2006 Template

Comments

recovered. If probabilistic methods
are used, there should be at least 3
90% probability that the quantities
actually recovered will equal or
exceed the estimate.

at the time of reporting that
1 extraction is justified.

gas are mobile and will flow toward
an extraction well and thus require
less dense sampling. Mineral

deterministic methods more than
probabilistic (see Appendix B).
Notwithstanding this difference in
assessment methods, when all of t
Modifying Factors or contingencies|
have been satisfied, the resulting
Proved and Probable Reserves
represent essentially same level of
confidence in both industries.

Reserves estimators tend to rely on

ne

Probable Reserves- those
additional Reserves which analysis
of geoscientific and engineering da
indicate are less likely to be
recovered than Proved Reserves b
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 su
of the estimated Proved plus
Probable Reserves (2P). In this
context, when probabilistic method
are used, there should be at least 3
50% probability that the actual
guantities recovered will equal or
exceed the 2P estimate.

Mievel will have been carried out,

A “Probable Mineral Reserve” is

tandicated, and in some
circumstances, a Measured Minera
uResource, where the Modifying
Factors (see below) are uncertain.
includes diluting materials and
allowances for losses which may
occur when the material is mined.
Studies to at least pre-feasibility

including consideration of and
modification by realistically

> assumed mining, metallurgical,

t economic, marketing, legal,
environmental, social and
governmental factors (the Modifyin
Factors). The results of the studies
demonstrate at the time of reportin
that extraction could reasonably be
justified.

the economically mineable part of arderived from Indicated Mineral

Probable Mineral Reserves are

Resources, which are generally

| geologically well defined but to a
lesser degree than Measured. This|

Itlower level of confidence; which
mining describes as ‘reasonable’ a
opposed to high, cannot be change
when the material is converted to &
Mineral Reserve. Petroleum
Probable Reserves similarly have g
lower level of confidence than
Proved due primarily to technical

recovery efficiency) but may also b
influenced by commercial issues.

i In both industries the sum of Prove|

) 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.

uncertainties (in-place quantities and

o

e

Possible Reserves those additiona
reserves which analysis of
geoscientific and engineering data
indicate are less likely to be
recoverable than Probable Reserve

The total quantities ultimately
recovered from the project have a

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

bS.

The Minerals industry does not hay
D a category of Possible Reserves.
This follows from the notes above
on the confidence of the underlying
geological information. The neares
equivalent to Possible Reserves is
Inferred Resources, where the
geological certainty is inadequate t

[¢)

O
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low probability to exceed the sum g
Proved plus Probable plus Possible
(3P) which is equivalent to the high
estimate scenario. When

probabilistic methods are used, the
should be at least a 10% probabilit
that the actual quantities recovered

h

re

apply the Modifying Factors and
arrive at a meaningful reserve

estimate. In Petroleum, 3P Reserves

are the upside potential of quantitie
recovered by a defined project that
satisfies Reserves class criteria, in
particular economic, recoverable a

S

nd

will equal or exceed the 3P estimatge. commercial at the time of
estimation.

Contingent Resources- Those Mineral Resources are essentially

guantities of petroleum estimated, as similar to Marginal Contingent

of a given date, to be potentially Resources (see below) in that they

recoverable from known are waiting for something to happe

accumulations by application of before they can be converted into

development projects, but which are reserves. This may simply mean th

not currently considered to be studies of the Modifying Factors

commercially recoverable due to one have not been undertaken or

or more contingencies.

Contingent Resources may include
for example, projects for which ther
are currently no viable markets, or
where commercial recovery is
dependent on technology under
development, or where evaluation
the accumulation is insufficient to
clearly assess commerciality.
Contingent Resources are further
categorized in accordance with the
level of certainty associated with th
estimates and may be sub-classifie
based on project maturity and/or
characterized by their economic
status.

[}

Df

o O

completed, or it may mean that
economic conditions have to chang
to some extent to enable the
conversion to take place. In generg
there will be a realistic expectation
that these conditions will eventually
be met.

Petroleum Contingent Resources
include all discovered quantities bu
are subsequently subdivided
according to commercial status
(marginal, sub-marginal) and proje
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.

-

Y
—

Marginal Contingent Resources—
Those quantities associated with
technically feasible projects that ar¢
either currently economic or
projected to be economic under
reasonably forecasted improvemern

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
tseasonable prospects for eventual

Mineral Resources are estimates 0
the tonnage and grade of
mineralization in the ground before
mining and processing adjustments
are made. Petroleum resources are¢
always considered as saleable

h
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in commercial conditions but are ng
committed for development becaus
of one or more contingencies.

teconomic extraction. The location,

equantity, grade, continuity and othe
geological characteristics of a
Mineral Resource are known,
estimated or interpreted from
specific geological evidence,
sampling and knowledge. Mineral
Resources are subdivided, in orde
of increasing geological confidence
into Inferred, Indicated and
Measured categories.

product, i.e. what is sold to

r customers after extraction from the
ground and any processing to mak
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”.

W

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 n
be satisfied under current or
reasonably forecasted improvemer
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”.

ot

ts

CRIRSCO's classification does not
include provision for the public
reporting of mineralization that doe
not have reasonable prospects for
eventual economic extraction, ever
though it may be discovered. In
order to become economic, a
significant shift might be needed in
the price, or new technology may b
needed to viably process the

is little likelihood of this happening
in the foreseeable future, then the
material is maintained in an interng
inventory of opportunities but not
publicly disclosed.

material. In such cases where there

[¢]

D

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
least a 90% probability that the

A “Measured Mineral Resource”

is that part of a Mineral Resource f
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
a5ppropriate techniques from
locations such as outcrops, trenche

Measured Mineral Resources meet
prthe 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

Sand C1 Contingent Resources
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guantities actually recovered will
equal or exceed the 1C estimate.

pits, workings and drill holes. The
locations are spaced closely enoug
to confirm geological and grade
continuity.

require conditions to be favourable
hbefore conversion to Proved
Reserves. In the case of minerals
these are the successful applicatio
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, the
should be at least a 50% probabilit
that the actual quantities recovered

will equal or exceed the 2C estimate

An “Indicated Mineral Resource”
is that part of a Mineral Resource f
which tonnage, densities, shape,
physical characteristics, grade and
mineral content can be estimated
with a reasonable level of
confidence. Itis based on
exploration, sampling and testing
information gathered through
reappropriate techniques from
locations such as outcrops, trenche
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
DICRIRSCO, 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).

s',I'he 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, the
should be at least a 10% probabilit
that the actual quantities recovered
will equal or exceed the 3C estimat

An “Inferred Mineral Resource” is
that part of a Mineral Resource for
which tonnage, grade and mineral
content can be estimated with a lov
level of confidence. It is inferred
from geological evidence, sampling
and assumed but not verified
geological and/or grade continuity.
is based on information gathered
through appropriate techniques fro
'focations such as outcrops, trenche
pits, workings and drill holes which
is limited or of uncertain quality ang
Ereliability.

The Petroleum class C3 is based o
the upside potential of an identified
reservoir, where additional oil or ga
v may be recovered. The likelihood g
this happening is given a low but
quantifiable probability. This is
essentially the same as an Inferred
ItMineral Resource although the
relationship of Inferred to the next
mconfidence level of Indicated is
sclifferent.

Inferred Mineral Resources
generally represent the first point aj
which data are adequate to descrily
a mineralised volume, tonnage and
grade. In order to become a reserv|
Inferred Resources must first be
upgraded to Indicated Resources b

-+ 0

|

v}
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more sampling (drilling). This is
because the ore body geometry,
grade and continuity of Inferred
Mineral Resources is inadequate tq
permit application of the Modifying
Factors.

However, Petroleum C3 Contingen
Resources can be converted to
Possible Reserves when a project
satisfies the contingent conditions

low, consistent with the lack of inpu
data.

and the level of confidence remains

t

D

—

Prospective Resources Those
guantities 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 les
detail and depend more heavily on
analog developments in the earlier
phases of exploration.

Exploration Results include data an
information generated by
exploration programmes that may |
of use to investors but which may
not be part of a formal declaration
Minerals Resources or Mineral
Reserves.

D

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
5 tonnage and grade.

dMineral Exploration Results
generally consist of ‘points’ of data
gor example mineralized intersectio
in an isolated drill hole or a sample

The information may be encouragir
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 neares
equivalent in the CRIRSCO
classification to the petroleum
industry’s “undiscovered
accumulations”.

The petroleum industry goes beyor
what minerals would normally do (g
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.

nftaken from a surface rock exposure.

g

it
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Comparison of terms used in petroleum and minerals

The following compares terms commonly used in reseand resources assessment and reporting

Annex |l

evaluations

by the petroleum and minerals industry.

TERM

SPE (Petroleum) Definition

CRIRSCO (Minerals)
Definition

Comments

IAccumulation

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

See Mineralization

Aggregation

The process of summing reservoir
project) level estimates of resource
quantities to higher levels or
combinations such as field, country
company totals. Arithmetic
summation of incremental categorig
may yield different results from
probabilistic aggregation of
distributions. Reserves in different
categories and/or classes should n
be aggregated without due
consideration of their associated
confidence levels and the varying
degrees of technical and commerci
risk involved in their classification.

or

£S

Mineral Reserves and
Resources are reported on
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.
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TERM

SPE (Petroleum) Definition

CRIRSCO (Minerals)
Definition

Comments

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 rg
of-mine ore, to produce a
saleable product or a concentr
that will be purified in a
smelter/refinery.

Except for some coal and
rindustrial minerals projects,

most mines have
ateeneficiation plants.

Best Estimate

\With respect to resource
categorization, this is considered tg
the best estimate of the quantity th
will actually be recovered from the
accumulation by the project. It is th
most realistic assessment of

(]

While the term is not
commonly used in the
mineral industry, there is a
similar concept that the sun
of Proved and Probable
Mineral Reserves represent

recoverable quantities if only a single the best estimate of the

result were reported. If probabilistig remaining recoverable run-

methods are used, there should be|at of-mine quantities from a

least a 50% probability (P50) that the mining project based on the

quantities actually recovered will data available to make the

equal or exceed the best estimate. estimate and Life-of-Mine
plan.

Commercial \When a project is commercial, this | . Generally equivalent to
implies that the essential social, “economic” in minerals.
environmental and economic Concept in the minerals
conditions are met, including ptital, industry would be a
legal, regulatory and contractual combination of meeting
conditions. In addition a project is economic hurdles and
commercial if the degree of satisfying other Modifying
commitment is such that the Factors. Commitment
accumulation is expected to be (intent to mine) is not
developed and placed on productign required to declare Mineral

within a reasonable time frame.

Reserves, although there is
an expectation that a
company could make a
commitment to develop a
mine if it wished to do so.
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CRIRSCO (Minerals)

and impact the project during the ti
period being evaluated.

TERM SPE (Petroleum) Definition L Comments
Definition
Contingencieg’he economic, marketing, legal, Generally the petroleum
environmental, social, and industry’s contingencies arg
governmental factors forecast to exist equivalent to the mineral

industry’s “Modifying
Factors”.

11

Conventional [Conventional resources exist in There is no equivalent
Resources |[discrete petroleum accumulations terminology used in the
related to localized geological minerals industry.
structural feattes and/or stratigraph
conditions, typically with each
accumulation bounded by a down-dip
contact with an aquifer, and which |s
significantly affected by
hydrodynamic influences such as
buoyancy of petroleum in water.
Current Establishment of current economic As utilized in reporting of
Economic  |conditions should include relevant Mineral Reserves under SE|
Conditions |historical petroleum prices and Industry Guide 7, SEC staff
associated costs and may involve a opinion has defined current
defined averaging period. The SPH conditions as based on a
guidelines recommend that a oyear three-year historical averag
historical average of costs and prices In other jurisdictions,
should be used as the default basig of appropriate economic
‘constant case” resources estimates conditions are determined b
and associated project cash flows. the Competent Person and
Regulatory agencies may apply may involve forward-
alternative definitions. looking assumptions on
process, costs and exchang
rates.
Cut off Grade The lowest grade, or quality, of As part of the evaluation

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
acceptable product specificatig
The cut-off grade may vary wit
the time period or location
within the mineral deposit.

process, petroleum teams
may also apply cut offs in
terms of gross reservoir
thickness, net to gross ratio
porosity/permeability,
hydrocarbon saturation, etc

ato isolate zones that can be

ncommercially developed.

n
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TERM SPE (Petroleum) Definition L Comments

Definition
Competent Must have at least five years | Petroleum uses the term
Person experience in deposit type or | Qualified Reserves

and be a member of a
professional self-regulating
organization with a code of

applicable related deposit type

ethics and disciplinary powers.

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

Deterministic

The method of estimation of Berveq

Similar concept in minerals

Estimate or Resources is called deterministig if evaluations.
a discrete estimate(s) is made based
on known geoscientific, engineering,
and economic data.
Developed |Developed Reserves are expected Petroleum facility capital

quantities to be recovered from
existing wells and facilities.

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

Development
Plan

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

nd

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

Dilution

that can not be segregated
because of irregularities in

Those portions of ore below cy
off grade and waste rock that g
included in run-of-mine tonnag

t The term is not used in

irpetroleum for reserves

eestimates; the closest
analogy would be the watert
cut in raw production. Note
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Resources, economic refers to the
situation where the income from an
operation exceeds the expenses
involved in, or attributable to, that
operation.

TERM SPE (Petroleum) Definition L Comments
Definition
contacts (planned dilution) or | that a similar term “diluent”
through failure to follow ore refers to condensate or othe
control limits or stope light hydrocarbons used to
boundaries during extraction | dilute heavy oil to decrease
(unplanned dilution). viscosity for pipeline

transport.
Economic  |In relation to petroleum Reserves and 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.

Economically

Extraction of the Mineral

associated studies, including
economic analyses, conducted on
petroleum exploration, developmern
or producing project resulting in
estimates of the quantities that can

cash flow under defined forward
conditions.

Mineable Reserve has been demonstrated
to be viable under reasonably
assumed financial assumptions.
Economic  |[Economic limit is defined as the In the minerals industry
Limit production rate beyond which the net broadly equivalent to end of
operating cash flows (after royaltieg Life-of-Mine plan to exploit
share of production owing to others) Mineral Reserves.
from a project, which may be an
individual well, lease, or entire field|
are negative.
Entitlement [That portion of future production (a Similar concept used in
thus resources) legally accruing to @ minerals industry.
lessee or contractor under the term
the development and production
contract with a lessor.
Evaluation [The geoscientific, engineering, and Generally equivalent to a

—

be

recovered and sold and the associated

pre-feasibility or feasibility
study in the minerals
industry.
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reservoir or multiple reservoirs all
grouped on, or related to, the sameg
individual geological structural
feature and/or stratigraphic conditid
There may be two or more reservo
in a field that are separated vertica
by intervening impermeable rock,
laterally by local geologic barriers,
both. The term may be defined
differently by individual regulatory
authorities.

TERM SPE (Petroleum) Definition L Comments
Definition

Feasibility A feasibility study is a In petroleum, this is

study comprehensive study of a generally referred to as a
mineral deposit in which all development plan and
geological, engineering, legal, | associated evaluation wherg
operating, economic, social, | the detail is appropriate to
environmental and other relevanthe project maturity.
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.

Field /An area consisting of a single Generally equivalent to a

Is
ly

mine. One or multiple
projects may be applied to a
field or area of
mineralization to recover
guantities of economic
interest.

Forecast Cas

dodifier applied to project resource
estimates and associated cash flow
when such estimates are based on

product price schedules) forecast b
the evaluator to reasonably exist
throughout the life of the project.
Inflation or deflation adjustments af
made to costs and revenues over t
evaluation period.

those conditions (including costs and

(%]

y

(S
ne

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

Gangue Material that is intimately mixed In most cases, gangue is
with minerals of commercial removed in beneficiation
interest. plants after mining.

Grade Any physical or chemical In mining thisyipitally
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TERM SPE (Petroleum) Definition CR'_R_S_CO (Minerals) Comments
Definition
measurement of the expressed as an estimated
characteristics of the material ofconcentration of valued
interest in samples or product.| product (e.g. % Cu, g/t Au,
Note that the term quality has | cts/t diamonds) in the
special meaning for diamonds| reported tonnage. Petroleu
and other gemstones. (Also quantities are reported
termed quality, assay or analysisssuming 100% grade
value). (according to sales product
specifications).
High Level of In the minerals industry high | “High level of confidence”
Confidence level of confidence is restricted as used in the CRIRSCO
to Measured Resources/Proved guidelines is considered to
Reserves. The Competent (broadly) equate with
Person is encouraged to discussReasonable certainty” as
and to quantify risk to the extentused in the petroleum
possible. industry.
Life-of-Mine A plan showing the spatial Generally equivalent to
(LOM) Plan location of development petroleum’s Plan of
(underground access), ore and Development — see
waste (open-pit stripping) Development Plan.
production increments (typically S
annual). The plan should In some ju.I’ISdICtIOI’lS,
include a description of all the Inferred Mineral Resources
human resources and equipmerﬁn_ay be included in Life-of-
resources required and cash fl D\Mme plans, but these
statements demonstrating the Infgrred Res_ourc_es may not
project or operation to be be included in Mineral
economic. Typically the plan Reserves.
will be accompanied by design
criteria in terms of applicable
Modifying Factors and a risk
analysis including measures ta
be taken to mitigate risk. Pre-
feasibility and feasibility studieg
will include life-of-mine plans.
The Life-of-Mine planned
tonnages and grades should
constitute the Mineral Reserve
Losses That ore that meets economic | If the pillars can be
cut offs but is not recovered in| recovered through
run-of-mine tonnage due to mipesubsequent mining, they
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TERM SPE (Petroleum) Definition o Comments
Definition
design versus irregularities in | may remain classed as
mineralization; may include Mineral Resources.
pillars in underground mines,
and allowances for incomplete In petroleum losses typicall
extraction of material within ore refers to oil or gas that is
control limits or stope produced but subsequently
boundaries. lost in surface processing

(see Non-sales Quantities).

MeasuremeniThe process of establishing quantity Equivalent in mining

(volume or mass) and quality of industry to tonnage and
petroleum products delivered to a grade estimation.
reference point under conditions

defined by delivery contract or

regulatory authorities.

Mine An industrial facility at which | May exploit single or
minerals are removed from the multiple ore bodies or
ground. Includes a means of | deposits of mineralization.
access to the minerals in situ. | Usually accompanied by

treatment plants, although g
single treatment plant may
serve more than one mine,
and a mine may deliver
production to more than one
treatment plant. Broadly
equivalent to field in
petroleum industry.

Minerals Minerals (sometimes referred toln this context, Mineral

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).

Resources and Mineral
Reserves are valuable
commodities that can be
extracted from the earth’s
5,crust, processed if necessa
and sold.

Qil shale and oil (bitumen)
sands are sometimes treate
as minerals and sometimes|
treated as petroleum
depending on the
jurisdiction in which they
occur.

D

y,

o
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TERM

SPE (Petroleum) Definition

CRIRSCO (Minerals)
Definition

Comments

Mineralization

Any single mineral or
combination of minerals
occurring in a mass, or deposit
of economic interest. The term
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 an
measure of volume or

, tonnage, grade or quality
iend 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 In petroleum would be
extraction of metals, minerals | referred to as a development
and gemstones from the earth| project consisting of wells
whether surface or undergrourjdand related facilities, or
and by any method (e.g. mines in case of oil shale of
quarries, open cast, open cut, | oil sands project if
solution mining, dredging etc.); applicable.
also referred to as quarrying.

Modifying The term ‘Modifying Factors’ i Generally equivalent to the

Factors defined to include mining, term “Contingencies” in
metallurgical, economic, petroleum evaluations.
marketing, legal, environmental,
social and governmental
considerations.

Non-sales  [Those quantities that have been, o Generally equivalent to

Quantities  |expected to be produced but not sald. metallurgical losses in the

This may include quantities that eit minerals industry.
have been or are expected to be used

in the production process, such as

gas, plus those quantities that are

removed or lost during the productipn

process.

Ore Mixture of minerals containing| Also equivalent to run-of-
valuable commodity and ganguiemine material that will be
or waste; must meet cut off beneficiated or sold
grade for Mineral Reserves. (industrial minerals, coal).

Petroleum  |Petroleum is defined as a naturally Petroleum may also contair

occurring mixture consisting of
hydrocarbons in the gaseous, liquid
or solid phase.

non-hydrocarbon
compounds, common
examples of which are
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TERM SPE (Petroleum) Definition L Comments
Definition
carbon dioxide, nitrogen,
hydrogen sulphide, or
sulphur. In rare cases non-
hydrocarbon content could
be greater than 50%.
Petroleum  |Petroleum Initially-in-Place is the Minerals equivalent would
Initially-in-  [total quantity of petroleum that is be the Resource Base of
Place estimated to exist originally in USGS. However Resource
naturally occurring reservoirs. Crude Base is a superset of the
QOil-in-place, Natural Gas-iplace an CRIRSCO reporting
Natural Bitume-in-place, are defined Template, i.e. it includes
in the same manner. (Also referred|as mineralization for which
Total Resource Base or Hydrocarbpn there are no reasonable

Endowment).

prospects for eventual
extraction.

Pre-feasibility,
study

A pre-feasibility study is a
comprehensive study of the
viability of a mineral project thg
has advanced to a stage wherg
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 assumpt
of technical, engineering, legal
operating and economic factor
and evaluation of other relevar
factors which are sulfficient for
Competent Person, acting
reasonably, to determine if all

be classified as a Mineral
Reserve.

part of the Mineral resource may

In petroleum, this is
generally referred to as a
it development plan (or Plan
> of Development) where the
detail is appropriate for the
project maturity.

ons

) ——))

pr

Probabilistic
Estimate

The method of estimation of
Resources is called probabilistic wh
the known geoscientific, engineerin
and economic data are used to

Not formally recognized by
CRIRSCO

9,

Can be applied at the local
scale in minerals to estimat
the frequency distribution of
tonnage and grade within a

14
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determination

TERM SPE (Petroleum) Definition L Comments
Definition
generate a continuous range of local area. Tonnages and
estimates and their associated grades above cut off can be
probabilities. accumulated to estimate
Mineral Resources and
Reserves. The tonnages
present at specified
probability thresholds are
not estimated.
Production |Production is the cumulative quantity Equivalent to Sales
of petroleum that has been actually Quantities in the minerals
recovered over a defined time period. industry being the quantity
\While all recoverable resource and quality (if applicable) of]
estimates and production are repornted valuable mineral commaodity
in terms of the sales product sold to the customer.
specifications, raw production
quantities (sales and non-sales,
including non-hydrocarbons) are also
measured to support engineering
analyses requiring reservoir voidage
calculations.
Project Represents the link between the | A mine or group of mines, Generally equivalent
petroleum accumulation and the |treatment plants and associatgdconcept.
decision-making process, including| infrastructure for which pre-
budget allocation. A project may, fpfeasibility and feasibility studieg
example, constitute the developmefdre prepared including integrated
of a single reservoir or field, or an |life-of-mine plans, and for which
incremental development in a a decision is made to raise ang
producing field, or the integrated |spend capital for development
development of a group of several
fields and associated facilities with ja
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 fqr
that project.
Product Weight and chemical analysis pfEquivalent to production
tonnage and product delivered to the measurement as used in
grade customer.

petroleum industry.
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TERM SPE (Petroleum) Definition L Comments
Definition
Property A volume of the earth’s crust wherein Similar concept applies in
a corporate entity or individual has minerals industry. In some
contractual rights to extract, process, jurisdictions, extensions of
and market a defined portion of dipping ore bodies in depth
specified in-place minerals (including may be included, even if
petroleum). Defined in general as an outside the surface
area but may have depth and/or boundaries, called the
stratigraphic constraints. May also|be doctrine of extralateral
termed a lease, concession, or licepse. rights.
Range of The range of uncertainty of the Similar concept in minerals
Uncertainty [recoverable and/or potentially provided as a sensitivity
recoverable volumes may be analysis; appropriate range
represented by either deterministic analysis set by Competent
scenarios or by a probability Person.
distribution.
Reasonable |If deterministic methods for CRIRSCO uses the term
Certainty estimating recoverable resource “high level of confidence”.
quantities are used, then reasonable The term “reasonable
certainty is intended to express a high certainty” is not used in the
degree of confidence that the minerals industry, “High
estimated quantities will be recovered. level of confidence” is
considered to (broadly)
equate with “Reasonable
certainty” in the petroleum
industry.
Reasonable In the minerals industry In minerals, a reasonable
Level of reasonable degree of confidencéevel of confidence would
Confidence is restricted to Indicated typically indicate a 50% or
Resources/Probable Reserves|. higher probability on a local
The Competent Person is scale. On a global (project)
encouraged to discuss and to | scale the probability would
quantify risk to the extent be higher. In petroleum this
possible. would broadly equate to the
confidence level for
Probable Reserves and C2
Contingent Resources.
Reasonable [Indicates a high degree of confidence These terms relate to
Expectation |(low risk of failure) that the project Reserves. In both industrieq

will proceed with commercial
development or the referenced eve

there must be a high degree
of confidence that the
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during mining and/or
processing. A measure of mini
or processing efficiency.

TERM SPE (Petroleum) Definition L Comments
Definition
will occur. There must be a project could proceed
reasonable expectation that all through to producing status
required internal and external
approvals will be forthcoming, and
there is evidence of firm intention t
proceed with development within a
“reasonable time frame.”
Extraction Appropriate assessments and
could be studies have been carried out,
Reasonably and include consideration of and
Justified modification by realistically
assumed mining, metallurgical
economic, marketing, legal,
environmental, social and
governmental factors. These
assessments demonstrate at the
time of reporting that extractior
could reasonably be justified.
Reasonable Must take into account time Applies to Mineral
prospects for period, which is commodity Resources and Marginal
eventual dependent. Although not Contingent Resources
economic prescribed, “reasonable” would (petroleum).
extraction typically imply greater than 50
% chance.
Recovery  |A numeric expression of that portion .
. : . Same concept applies for
Efficiency  |of in-place quantities of petroleum .
) both mining and petroleum
estimated to be recoverable by . L .
o ) industries; in the minerals
specific processes or projects, most .
industry has a more genera|
often represented as a percentage. . S
meaning which implies a
. comparison between
Rejcovery The pgrcentage of. material of | - ierial present at the
(Yield) initial interest that is extracted

beginning or end of a
process, such as mining,
"%eatment by a specified
plant, etc. Does not imply
conversion of in situ
resources to saleable prody
unless specified or
customary, e.g. Yield in the
coal industry represents
percentage of Run-of-mine

69



CRIRSCO (Minerals)

TERM SPE (Petroleum) Definition o Comments
Definition
coal converted to saleable
products at a wash plant.
Reference | A defined location within a Referred to as Point of Sale
Point petroleum extraction and processing or Transfer in the minerals
operation where quantities of industry.
produced product are measured urder
defined conditions prior to custody
transfer (or consumption). Also
called Point of Sale or Custody
Transfer Point.
Reservoir  |A subsurface rock formation A field is composed of one
containing an individual and separate or more reservoirs. A mine
natural accumulation of moveable may be composed of one o
petroleum that is confined by more mineralized zones
impermeable rocks/formations and|is (generally less continuous
characterized by a single-pressure than a reservoir).
system.
Resources [Subdivisions of estimates of resou In mining, generally defined
_ to be recovered by a project(s) to by incremental terms:
Categories indicate the associated degrees of Proved, Probable Mineral
uncertainty. Categories reflect Reserves or Measured,
uncertainties in the total petroleum Indicated, Inferred Mineral
remaining within the accumulation Resources. In petroleum
(in-place resources), that portion of may be defined by
the in-place petroleum that can be incremental terms (Proved,
recovered by applying a defined Probable, Possible Reserve
development project or projects, arld C1, C2, C3 Contingent
\variations in the conditions that may Resources) or cumulative
impact comnarcial development (e. terms (1P, 2P, 2P reserves;
market availability, contractual 1C, 2C, 3C Contingent
changes, etc.). Resources).
Resources [Subdivisions of Resources that In the minerals industry
Classes indicate the relative maturity of the there are three classes (mo

developmenprojects being applied
yield the recoverable quanti
estimates. Project maturity may be
indicated qualitatively by allocation
classes and sub-classes and/or
quantitatively by associating a
project’s estimated chance of reach

often referred to as
categories): Mineral
Reserves, Mineral
Resources, and Exploration
Results (for which
estimation of tonnages and
grades is not possible). The

re
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collar or pit rim. The tonnage
may be more or less than the
situ) Mineral Resources
depleted; the grade will

generally be less than the grad

of (in situ) Mineral Resources
depleted.

TERM SPE (Petroleum) Definition L Comments
Definition
producing status. CRIRSCO Template does

not explicitly 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 In the minerals industry,
“risk” is generally associated with the could include probabilities
negative outcome, the term “chance” for upside and downside
is preferred for general usage to cases.
describe the probability of a discrete
event occurring.

Royalty Royalty refers to payments that are Equivalent term used in
due to the host governmentmineral mineral industry. May be in
owner (lessor) in return for depletion form of net profits interest or
of the reservoirs and the producer based on a percentage of
(lessee/contractor) for having access sales proceeds (net smelter
to the petroleum resources. Many return is term often used,
agreements allow for the producer to even though material may
lift the royalty volumes, sell them on not be smelted). Less
behalf of the royalty owner, and pay commonly may be in terms
the proceeds to the owner. Some of value per ton or
agreements provide for the royalty to percentage of gross value qgf
be taken only in kind by the royalty recovered product before
owner. deductions for treatment and

other charges.

Run-of-Mine Mixture of valuable minerals | Equivalent term in

(ROM) and waste (gangue) at the shaftpetroleum would be raw

wellhead production before
iseparation or processing.
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series of estimates. For recoverabl
resource assessments, the range @
uncertainty reflects a reasonable rg
of estimated potentially recoverablg
quantities for an individual

accumulation or a project. May be
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TERM SPE (Petroleum) Definition L Comments
Definition
Sales The quantity of petroleum product Can be used similarly to
Quantities  [delivered at the custody transfer petroleum by some portions
(reference point) with specifications of mineral industry, e.g.
and measurement conditions as Coal and industrial minerals.
defined in the sales contract and/off by For metallics, Mineral
regulatory authorities. All recoveral Resources are estimated ag
resources are estimated in terms o in-situ quantities, and
product sales quantity measuremet Mineral Reserves are
estimated as tonnage, grad
and contained metal
delivered to a beneficiation
plant (run-of-mine).
Sub- A project is Sub-commercial if the Not formally used in minera
Commercial [degree of commibent is such that th industry. Longer time
accumulation is not expected to be frames than five years are
developed and placed on productign typical in the Mineral
within a reasonable time frame. WH Industry, and projects woulg
five years is recommended as a not necessarily be removed
benchmark, a longer time frame co from reserves if start dates
be applied where, for example, are uncertain or more than
development of economic peets arg five years in the future.
deferred at the option of the produger
for, among other things, market-
related reasons, or to meet contractual
or strategic objectives. Discovered
subcommercial projects are classif
as Contingent Resources.
Tonnage An expression of the amount of The quantity or volume of
material of interest irrespectiveg material of interest (rock
of the units of measurement | volume containing ore). Th
(which should be stated when | closest analogy in petroleun
figures are reported) is gross reservoir volume
used in resource calculatior
but is not usually reported.
Uncertainty [The range of possible outcomes inja In the minerals industry the

meaning is similar, but the
range of uncertainty is
typically expressed
qualitatively, or if
guantitatively restricted to
production increments.
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that are not significantly affected by
hydrodynamic influences (also callé
“continuous-type deposits”).
Examples include coal bed methan
basin-centred gas, shale gas, gas
hydrate, natural bitumen (tar sands
and oil shale deposits. (also termeg
“Non-Conventional” Resources and
“Continuous Deposits”)

2d

e,

TERM SPE (Petroleum) Definition o Comments
Definition
expressed qualitatively or
quantitatively.
Uncon- Unconventional resources exist in There is no equivalent
ventional petroleum accumulations that are terminology used in the
Resources |pervasive throughout a large area and minerals industry.

Undeveloped

Undeveloped Reserves are quantit|

es

Developed/Undeveloped

before reduction for royalties or
production share owed to others un
the applicable fiscal terms. Net
\Working Interest is after reduction f
royalties or share of production owi
to others.

Reserves expected to be recovered through modifiers typically not
future investments: reported, by mining industry
but may be used for interna
planning.

Waste Material below cut-off grade; | Some waste will become
where must be mined to accessincorporated in run-of-mine
ore, is segregated from ore as| material, and is then called
much as practical. dilution.

\Working Gross Working Interest is a Similar concept used in the

Interest company’s equity interest in a project minerals industry and

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

i
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