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SUmmary

A revised text of the United Nations FrameworksSl&ication for Fossil Energy and

Mineral Resources (UNFC-2009) was approved by the@ittee on Sustainable Energy at it$

eighteenth session. As discussed at the severtioses the Ad Hoc Group of Experts on
Harmonization of Fossil Energy and Mineral ResosirEerminology, a Task Force was

established and charged with contacting a repraseatange of stakeholders in each of the four

key areas of application of UNFC-2009 and requgdtieir views on what specifications, if an
they considered to be necessary in order that URBES would adequately serve their needs
The four areas of application are: Internationadfgy and Minerals Studies; Government
Resources Management; Industry Business Processds-inancial Reporting.

This Report is for presentation to the first sessif the Expert Group on Resource
Classification as the basis on which it will coresithow best to accommodate the stated neeg
stakeholders for specifications to be provideddtiC-2009.
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INTRODUCTION

1.  This report summarizes the work of the Unitedidyes Framework Classification for
Fossil Energy and Mineral Reserves and Resourdd&Q) Specifications Task Force (STF)
with respect to documenting the stated need oestalklers for specifications to be provided for
the UNFC of 2009 (UNFC-2009). The STF will commuaieits position on this report to the
first session of the Expert Group on Resource @ieaBon, which was previously (until end-
2009) known as the Ad Hoc Group of Experts on Hanization of Fossil Energy and Mineral
Resources Terminology (Ad Hoc Group of Experts).

2. The members of the STF are listed in Annex |.
I. BACKGROUND

3. In 2004, the United Nations Economic and So€@lincil (ECOSOC) in its resolution
2004/233 invited the Member States of the Unitetidda, international organizations and the
regional commissions to consider taking appropma¢asures for ensuring worldwide
application of the UNFC.

4. In 2007, the Ad Hoc Group of Experts decidethtip certain classification systems to the
UNFC of 2004 (UNFC-2004) and established a Taské&@INFC Mapping Task Force (MTF))
for this purpose. The report of the MTF (ECE ENERSKRIES No. 33 and
ECE/ENERGY/71), recommended that certain changesdme to the category definitions of
the UNFC in order to achieve alignment betweerihg-C, the Template developed by the
Committee for Mineral Reserves International Rapgrtandards (CRIRSCO) and the
Petroleum Resources Management System (PRMS) gexkly the Society of Petroleum
Engineers (SPE), World Petroleum Council (WPC), Aoan Association of Petroleum
Geologists (AAPG) and Society of Petroleum Evalratngineers (SPEE). The MTF
“proposed a simplification of the current definig to the extent possible, to a point where they
incorporate the necessary principles for all comitrex] without material deviation from their
current meaning, and excluded detailed and/or caityrgpecific information that could be
captured in commodity-specific guidelines”.

5. The Ad Hoc Group of Experts then requestedilreau to prepare any proposed changes
to the UNFC through a due and transparent progedading by posting a draft text on the ECE
website for public comment over a sufficient peraddime; further requested that any proposals,
comments and/or recommendations to be submittdtet&xtended Bureau of the Committee on
Sustainable Energy should be published on the EE€lisie; and requested the Bureau to define
an appropriate timeline, taking into consideratiom guidance of the Director of the ECE
Sustainable Energy Division (ECE/ENERGY/GE.3/2008/2

6. The Bureau of the Ad Hoc Group of Experts themmated the UNFC Revision Task
Force (RTF) which developed and proposed a revesedf the UNFC (UNFC-2009), which

was presented at the seventh session of the Ad3smap of Experts and subsequently approved
by the Committee on Sustainable Energy at its e@fth session. The RTF also prepared a
report that discussed the comments received omitied published draft text and provided its
reasoning for recommending certain changes, bubthetrs (ECE/ENERGY/GE.3/2009/6).



7.  Concurrent with the development of the revisad ¢of the UNFC, the RTF was mandated
to prepare a discussion paper on “The Need and#sir&bility to Develop Specifications and
Guidelines” (ECE/ENERGY/GE.3/2009/7). The papeniifeed several options for ways of
addressing this issue, including one of not prangdany specifications or guidelines for UNFC-
2009. The options were discussed at the sevensiosesf the Ad Hoc Group of Experts. One of
the recommendations of the RTF was that beforengtieg to agree on the most appropriate
option, it would be beneficial to seek the viewsadiroad range of stakeholders representing
each of the four key areas of application of UNFRBD2 and requesting their views on what
specifications, if any, they considered to be nemesin order that UNFC-2009 would
adequately serve their needs. The four areas ditappn are: International Energy and
Minerals Studies; Government Resources Managerimehistry Business Processes; and,
Financial Reporting.

8.  The RTF report strongly supported the view thaould not be constructive (or practical)
for the Expert Group on Resource Classificationdnsider developing comprehensive new
specifications and guidelines for UNFC-2009 whestaled commodity-specific specifications
and guidelines already exist within the classifmatsystems of the CRIRSCO Template and
PRMS.

9.  The current terms of reference of the Expertu@ran Resource Classification confirms
that the provision of specifications and guidelif@sUNFC-2009 shall be undertaken through
cooperation with the SPE for petroleum and CRIRS@0ninerals, recognizing that it is useful
that they be tailored to meet, to the extent pdéessibe needs of applications pertaining to energy
studies, resources management functions, corpbusiaess processes and financial reporting
standards. It should be noted that a Memorandudnderstanding (MoU) exists between the
Economic Commission for Europe (ECE) and SPE (sign®006) whereby it was agreed that
SPE’s Oil and Gas Reserves Committee would, idigr @developSpecifications and Guidelines

for the application of the UNFC, and the SPE/WPCP&Adefinitions.

10. This report summarizes the general consideratd the STF.
II. THE PROCESS

11. The members of the STF were sub-divided into $mnall “working groups” each
representing one of the areas of application of ONP09. Where possible, members were
assigned to the group that reflected their owngreakbackground. In all cases, there was at
least one member from the minerals sector and rome the petroleum sector in each group.

12. Wherever possible, appropriate individuals weeatified in key organizations in each of
the four “stakeholder groups” using the wide exgrece of the STF members, with extensive
cross-collaboration between the working groupsrdeoto share contact names that were
considered to be potentially useful to the otheugs. Efforts were made to ensure that a broad
geographic spread of contacts was establishedaComis made by a variety of methods as
appropriate, including by phone, email, personateand meetings.

13. Contacts were generally on an informal bagisest was recognised that the most useful
feedback would be based on the personal experi@idedividuals dealing with

reserve/resource data in their daily work. Consetiyieit was considered to be inappropriate to
publicly attribute specific comments to the indivéd(s) who raised the issue. A summary of the



feedback received on requirements for specificatioross-referenced to the relevant section in
this report, is presented in Annex Il. A full list organizations that were contacted by the STF is
included as Annex Ill. Comments received on or ef® April 2010 were considered in the
preparation of this report.

lll. SPECIFIC ISSUES

14. In the following sections, the comments recgilvave been consolidated and summarised
in order to identify and discuss each specificesdthe issues have not been sub-divided into the
four areas of application of UNFC-2009, or betwegnerals and petroleum, since many
comments were applicable to more than one of thedoeas of application of UNFC-2009 or
were generic in nature. Issues that may be limaealspecific area of application or are
commodity-specific are identified in the text.

15. The first nine issues that are discussed beleke identified by the RTF and highlighted
in its report (ECE/ENERGY/GE.3/2009/6) as being enappropriate for consideration as
specifications and/or guidelines rather than inocapon in UNFC-2009 itself. A further issue
that was identified in the RTF report was the nieed glossary of terms; since such a glossary
would ideally be part of any document containingafications, it is also included here. The
remaining issues reflect feedback from stakeholttemugh the STF process.

1. Expand G4 to account for uncertainty

16. The supporting explanation to the definitiéiid makes reference to the need to be able
to capture a range of uncertainty for estimatgsodéntially extractable quantities during the
exploration phase. The evaluation of a range oétamty for exploration projects is widely
applied in the petroleum sector and is address@RiMS, though there are no clear standards
regarding the external reporting of such quantiiesow risk should be incorporated. This issue
is partly addressed in the Template in that ordenagnitude or “target” quantities may be
reported, provided that they are not misrepreseasesth estimate of Mineral Resources, but
there are no specifications regarding the docuntientaf a range of uncertainty (e.g. “low”,
“best” and “high” estimates, as in PRMS). Suchwel®f detail could be particularly relevant at
a government inventory level for solid mineralsaagdl as for petroleum.

2.  Distinction between developed and undeveloped

17. In corporate reporting in the petroleum secddistinction is often made between those
guantities that can be recovered from wells anilitias that are already in place (i.e. the capital
investments have been made) and those that rdquiner investments before they can be
recovered, even where they are part of the samel@@went project addressing a single
accumulation. This distinction is not widely usadhe minerals sector. The potential to
accommodate this through the existing sub-categoifi€1.1 and F1.2 should be investigated.

3.  Definition of “total in place” using E categories

18. UNFC-2009 is designed to capture all resous@$hat a “material balance” can be
maintained between quantities initially locateditu, quantities that have already been
extracted, quantities that are forecast to be eteidaby future development projects or mining
operations, and quantities that are (currentlysm®red to be unrecoverable. The ability to
combine classes to establish, for example, thal‘totplace” resource quantity, is an important



benefit of the flexibility of the system. PRMS is@designed to provide a resource “material
balance”, if desired. The Template is not desigiogarovide a resource “material balance”.

4.  More detailed definition of G categories

19. The use of very general terminology such agh'hi“moderate” and “low” in relation to

the level of confidence required in UNFC-2009 coudloubtedly benefit from further
specification and guidance. However, there aredifgrences in the approaches used in the
minerals and petroleum sectors, and this issuledady addressed in the Template and PRMS in
a manner best suited to dealing with solid minesals$ petroleum fluids. In PRMS, either
deterministic or probabilistic methods are exprepgrmitted, but there is some ambiguity
regarding the relationship between them whichge atlevant to the issue of aggregation,
discussed in Section 111.11.

20. Itis noted that, in the supporting explanafenG1, G2 and G3, UNFC-2009 highlights
that the key distinction is between solids andduiHistorically, industry practice has generally
been defined by the traditional distinction betwdeminerals and petroleum industry sectors,
leading to the development of different classifima@approaches as seen in the Template and
PRMS. Until relatively recently, this distinctiortween industry sectors was also aligned, for
the most part, with the extraction methodology:rtiaing of solid minerals and the production
of fluids through wells. However, this distinctibas become blurred, with solid petroleum (e.g.
bitumen) that is extracted by mining techniquesp@lassified using PRMS, and uranium-rich
fluids (from in-situ leaching) being classified mgithe Template. This sector-based approach
may be failing to take full advantage of the extem&xperience of the other sector when dealing
with a commodity that is extracted by the petroleseutor as a solid or by the mining sector as a
fluid.

21. Coalbed methane is widely accepted as pahntegbetroleum sector since it is produced
through wells and is classified using PRMS or oftetroleum-based systems. Coal resources
are mostly considered as part of the mining sebtarthe new SEC petroleum rules apply to
coal that is mined for the purpose of generatingtsstic oil or gas. Underground coal
gasification is unclear, with the coal resourcasadpelassified and reported according to the
Template, but it is not clear how the producible geserves should be classified. They could fall
within the remit of PRMS, since the gas does corgaime hydrocarbons (methane).

5.  Subjective nature of E axis categories

22. A need to be more specific with respect tod#knitions of the economic and social
conditions (E axis categories) was identified. &ntigular, the need for improved clarity in the
definition of “reasonable prospects for eventuareamic extraction”, as used in the Template to
define a Mineral Resource, was mentioned. Thisissue for all classification systems that are
not completely prescriptive in this respect (e §CSeporting for petroleum) and is addressed in
both the Template and PRMS by the base case ecomwaluation being based on a reasonable
view of future prices and costs. See also SectlotBlwith respect to timing. In addition, some
guidance may be appropriate with respect to thesiflaation of projects that are not able to
proceed due to being located in an environmentahysitive area.



6. Assessments made for different purposes

23. While there will clearly be a need for diffetégvels of detail depending on the purpose
for which an assessment is made, it should notinetjue fundamental classification structure to
be different. In this context, aggregation is mauttrly relevant (see 11l.11), as is the issue of
timing of extraction, since governments may be etgrkto have a longer term perspective than
commercial companies. The Template does not adthississue fully as it is specifically
designed for corporate reporting purposes, thoudbas refer to the fact that appropriate time
periods for eventual extraction may be quite ddferfor different commodities. PRMS
addresses this point by providing the option tectehn appropriate level of detail, e.g. with
optional sub-classes.

7. Reference to Class 113

24. Under the Template and related minerals claasibns, and in contrast to petroleum
classification systems such as PRMS, there argossible” reserves and hence there would be
no equivalent to UNFC-2009 Class 113. Howeverdiit#on to being widely used in petroleum,
it has been noted that some government bodies@mirées do use this category for the
reporting of solid minerals. Consequently, it wosé&em to be most appropriate to leave the
reporting requirements open to the individual ratpidy bodies rather than impose commodity-
specific restrictions on UNFC-2009. It may be ajmpiate to clarify that external corporate
reporting of mineral reserves excludes such a oagegvhile reporting requirements for
petroleum reserves are more variable in this regard

8.  Distinction between F4 and potentially commercia

25. There was some ambiguity noted in the dratiFC-2009 between “potentially
commercial projects” and “additional quantitiepiace”, which has been addressed by
modifying the wording used in footnotes f and drigure 2 of UNFC-2009. The primary
distinguishing features between the classes atenpally commercial projects have “reasonable
prospects for eventual economic extraction”; nomwrcial projects are technically
(theoretically) feasible but do not have “reasoaghbspects for eventual economic extraction”,
i.e. they are not expected to become economicallyler in the foreseeable future; and additional
guantities in place are those quantities for wimchechnically feasible extraction project can be
defined at this time.

26. This issue is not addressed in the Templateest does not permit the reporting of
discovered quantities that do not have “reasonataspects for eventual economic extraction”.
PRMS defines essentially the same sub-classes &€t009, but is perhaps ambiguous in that
it includes reference to both “technology” and “aoarcial conditions” in its definitions of
Development Not Viable and Unrecoverable.

9.  Definition of non-sales production

27. Non-sales production is common in the petrolseotor where, for example, produced gas
is used for on-site power generation purposes (‘fas”). There may also be “losses” in the
production processing system such as flaring of §ace the quantities produced at the well-
head (where the oil/gas reaches the surface) nfi@y dignificantly from the amounts actually



sold from the production facilities, there is a thée distinguish between sales quantities and
non-sales quantities.

28. This issue is addressed in PRMS, but with samieiguity. Losses due to on-site
processing or flaring are always excluded frommese Further, it is recommended that fuel gas
(or lease fuel, since it could include oil) is exdd from reported reserves, since these are
defined as sales volumes. However, it is acknovdddg PRMS that in some cases (e.g. SEC
reporting) lease fuel may be included in reservesRRMS will therefore allow this, though it
states that such volumes should be reported sepafaim sales volumes. A further
complication can arise where there are “transfefgjas for use as fuel by adjacent fields.

29. Although this issue has not been identified @soblem in the minerals sector, and is not
explicitly addressed in the Template, there igxlar situation with respect to processing losses.
In this case, by contrast with PRMS, Mineral Ressrare defined in terms of ore tonnage and
average grade before any on-site processing, &skles quantities (which are not called
Mineral Reserves under the Tempthre reported separately, either in terms of ctua
quantities by weight or in terms of mineral procegsecovery factors.

10. Glossary of terms

30. A previous suggestion that a glossary of tedsmdeveloped for UNFC-2009 could be
addressed by incorporating one in any complemengxiyg that may be produced, e.g. for
documentation of specifications. Both the Tempéatd PRMS provide a glossary or an
explanation of generic terms, and any glossaryrttegt be developed for UNFC-2009 should,
wherever possible, use the same definitions foivatgnt terms.

11. Requirement for aggregation to national level

31. This issue has been identified as a criticablem in both the minerals and petroleum
sectors. It is of particular importance at a gowgnt inventory reporting level (and for global
studies based on such estimates), but it is alsssae in the petroleum sector for corporate
financial reporting, since such reporting is comig@yggregated up to a country or even
continent level.

32. The Template explicitly precludes the aggregatf Mineral Reserves and Mineral
Resources, highlighting the fact that, firstly,rdhare fundamental differences between them
and, secondly, Mineral Resources are sometimestegpmclusive of those quantities that are
separately reported as Mineral Reserves. This fsgodn is clearly appropriate for corporate
reporting, but government bodies require an assa#sof the full resource potential of their
country and hence need to be able to aggregateseesed resource estimates without risk of
double accounting. A consistent approach to aggieyat a national level would be beneficial
in communications between governments, as wetaithting global studies.

33. PRMS makes reference to aggregation, bothmlisses (Reserves, Contingent
Resources and Prospective Resources) and als® atasses, but does not provide any detailed
guidance on best practice. The impact of the “pbdfeffect” in statistical aggregation is a

! Coal is an exception in that the term MarketahalGReserves may be used.



contentious issue in the petroleum sector. Theaéssa lack of guidance on aggregation of
estimates that may be based on different econossiecnaptions or determining and applying risk
factors where the project is not yet committed.

12. Confusion between reserves and resources

34. A key strength of UNFC-2009 is the fact thaibids these terms, both of which are used
differently between the minerals and petroleumasctThis leads to the opportunity to use
UNFC-2009 as a tool to facilitate global communimag by identifying comparable estimates
from the two sectors. For example, UNFC-2009 cdble dorresponds to sales quantities and
hence can be used to relate estimates made usifigethplate or PRMS without compromising
either of those systems or requiring either onmaalify its own definition of “reserves” (see

also discussion in Section 1l11.9).

13. Confusion between in-situ and recoverable quaities

35. Apart from quantities assessed as F4 in UNFR@B328ll other estimates are identified as
“potentially recoverable”. In this context, thesea difference between the minerals and
petroleum sectors where estimates are made fotifgmnt development projects or mining
operations”. In such cases, the actual developpiantor mining approach has not yet been
defined and hence the recovery from the extragireeess cannot be determined. Consequently,
in the Template, in-situ estimates are used forekéihResources. However, these estimates
exclude portions of a deposit that do not havesoeable prospects for eventual economic
extraction” and, since the recovery mechanism leasoybe defined, may be considered as
“potentially recoverable”. In PRMS, estimates famniingent Resources and Prospective
Resources are defined in terms of recoverable vedytough such estimates will generally
have a large range of uncertainty in terms of regp¥actors because of the lack of definition of
the development plan at that stage.

14. Comprehensive, consistent and coherent reportin

36. In order to be useful, any classification systequires specifications and guidelines. As a
high-level, generic system, UNFC-2009 requiresisigiffit specifications to ensure comparability
at that level. If the system is to provide a meghihbasis for global communications, quantities
reported as compliant with UNFC-2009 must confoora base level of standards that will
ensure an acceptable level of comparability acrossmodities. For example, quantities that are
reported as 111 are limited to those estimated migh confidence as future salgsantities.

Such quantities may not be the same as those qastgmoved reserves” under the Template or
PRMS (see Section 111.9). In the minerals and pgetnm sectors, there can be substantial
differences between the quantities extracted alywed at the surface and the quantities of a
particular commaodity that will be available forsdtom the project. The UNFC provides a basis
for ensuring a base level of comparability by limgta particular class, such as 111, to the
estimated future sales quantities regardless ai¢heal commodity.

15. Documentation of assumptions
37. Full documentation of assumptions is an esslamtuirement for any estimate of resource

quantities and should be noted in specificatiormvéler, the extent to which such information
is disclosed publicly is entirely a matter for tieéevant regulatory body.
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16. lllustration of all resource categories in an ecumulation/basin/project

38. Examples of the relationship between classeddymrovide useful clarification regarding
appropriate classification, and could usefully heorporated into specifications.

17. Probability levels for allocation to appropriat classes

39. The specification of quantitative probabiligwé&ls can provide useful information provided
that its limitations are also recognised. In additithere is a fundamental difference in the
estimation process between minerals and petrolaabmieans that any proposal for such
specification must be cognizant of this differente.some degree, this issue has been addressed
in UNFC-2009 in the Supporting Explanation for @Gatees G1, G2 and G3, where a distinction
is made between solids and fluids. In the lattsecahere a scenario approach is preferred,
probabilistic methods may be applied, as acknovdddg PRMS. However, it is also noted that
there is a lack of complete alignment in PRMS betwestimates made using probabilistic
methods and those based on deterministic methadexplicit specification regarding the
convention for reporting probabilistic estimatesebalso be helpful in ensuring unambiguous
communications.

18. Clarity in reporting (e.g. gross/net interest)

40. It should always be absolutely clear on whaisthe estimated quantities are being
guoted. In general, reports at a government lenetgross”, i.e. they reflect the quantities that
are attributable to the project or deposit as aleyhwhereas corporate reported should clearly
indicate the “net” quantities legally attributaldethe company’s economic interest in the
project.

41. Itis noted that there are inconsistencieféntteatment of royalty interests (i.e. in some
cases, the royalty interest is included in theest@bmpany reserve/resource estimate and in
other cases it is excluded. A consistent approarcht least one that is based on clear logic,
should be specified and should be in alignment #ighinternational Accounting Standards
Board'’s (IASB) views.

19. Inadequacy of PRMS specifications, leading ta¢k of comparability

42. PRMS provides a broad classification framevibék intentionally leaves a significant
amount of flexibility up to the user, and henceah be adopted by a wide range of stakeholders
with different objectives. However, this can leaditited comparability unless all the
associated assumptions are documented and madkbéraiongside the corresponding
estimates. Where comparability is required, antiqdarly where estimates have been
aggregated, this requires a higher level of spaatifin in order that there is sufficient
comparability. Examples include corporate reporfmgfinancial purposes and government
reporting used for international studies.

20. Need to reflect three key categories (reserves, dsvered resources and
undiscovered resources)

43. UNFC-2009 captures this requirement clearlyll@strated by the abbreviated version of

11



the system (Figure 2, UNFC-2009). In addition, Hertgranularity is available through the use
of sub-classes that are aligned with those of PRIM&her guidance on the distinctions between
sub-classes, which would largely reflect F-axisrmtaries of UNFC-2009, may be provided in
the PRMS Applications Document, which is curremilypreparation. The Template does not
address currently non-economic material, as ibtg@ported publicly.

21. Add labels (“unit name”) for 111, etc.

44. A fundamental principle of UNFC-2009 is to lirthe use of labels to “key” classes and
sub-classes that comprised groups of classesasuthommercial Projects”. There may be a
case for some additional labels associated withbomations of classes that may be of particular
importance at a government inventory level, formegke. However, if labels were to be assigned
to individual classes, such as UNFC-2009 code ddgt care would be required in order to
avoid terms that are already in use, but which ltifferent meanings in different industry
sectors (see Section I11.12). The term “proved me=& could not be used, for this reason. The
possible use of plain language should also be deresil (see Section 111.26), assigning labels
such as “low estimate”, “best estimate” and “higtiraate”, for example.

22. Linkage between period of no activity and economicategory

45. The possible linkage between the durationpdréod of lack of exploration or exploitation
activity on a deposit and its economic classifmathas some merit, but it is likely that different
periods may be relevant to different commoditieslenstances. Both the Template and PRMS
address this issue of timing to some degree, asdlifficult to see more specific and/or generic
specifications being appropriate, but it shouldbesidered further.

23. General guidelines required for UNFC, but practicalmapping guidelines
developed by each country between its system and BN

46. Specifications for UNFC-2009 must be sufficienestablish an adequate level of
comparability, but this would not be intended tstriet the continued application of other
systems or the mapping of those systems to the UNFC

24. Set fundamental reporting guidelines (not user-spéfic)

47. It could be argued that, as a high-level, gerdassification system, specifications for
UNFC-2009 should also be at a high level and net-apecific. However, there may be a case
for making a distinction between (a) quantities&ostied as solids and those extracted as fluids,
and (b) corporate reporting and government reppi$ee Section 111.18).

25. COGEH should be foundation (for petroleum guidelines)

48. The Canadian Oil and Gas Evaluation Handbo@GEH) is a very comprehensive set of
guidelines developed over the last few years, whattinues to be updated and expanded. It
must be applied in public reporting of companigsaad gas reserves and resources in Canada
under its securities regulations. The definitionsaich it is based are very close to, but not
identical to, those of PRMS and the COGEH guidsliae2 not currently recognised by SPE and
its co-sponsors of PRMS as basis for its applicafidie obvious potential for these guidelines to
be more widely adopted should not be overlooke@duiition, it should be noted that the
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Norwegian Petroleum Directorate (NPD) has develqutbleum guidelines for reporting to the
Norwegian National Budget.

26. Use of plain language to the extent possible, minising technical
terminology and detail

49. In the development of UNFC-2009, the definisiafithe categories and sub-categories
were simplified and the most commonly-used cladséimed using plain language, providing
harmonized generic terminology at a level suitdbleglobal communications. It is recognised
that commodity-specific detailed specifications gueelines will require the use of technical
terminology for application by experts, but suamtmology can also be misleading or
confusing to non-expert users. Any high-level, gengpecifications that may be developed for
UNFC-2009 should continue to use plain languagerexss possible (see also Section 111.21).

27. Supported by technical report and involvement of aqualified person

50. The requirement for appropriate supporting doeniation is discussed in Section I11.15.

In corporate reporting for the minerals sector,rdguirement for involvement of a qualified or
“competent” person is well-established and fullgdimented in the Template. In the oil & gas
sector, practice is more varied. In Canada, thé& gjas requirements are comparable to those of
the Template, but PRMS does not address this atsalé (though the SPE separately publishes
standards for estimating and auditing reservesrmdtion). A key requirement of the Template
(and also the Canadian oil and gas rules) is teapérson responsible for the estimation is a
member of an organization that can impose sanctartie individual.

28. Resource valuation

51. The monetary valuation of resource quantisesuitside the scope of resource
classification and there are no plans to attempkpand UNFC-2009 to cover this issue.
However, it is recognised that valuation processesbe facilitated by ensuring that the
classification system provides the appropriatesdfsivaluation purposes. UNFC-2009 should
be able to satisfy this need as it is project-basexitical requirement for valuations. Further,
through the use of project maturity sub-classes|aivs projects to be linked to typical ranges of
risk probabilities. This should facilitate consigt@ssessment of risking as input to valuations.

29. Commodity-specific guidelines

52. Itis widely recognised that there is a neeccmmodity-specific guidelines. It is also
widely accepted that the CRIRSCO Template and PRMS8de commodity-specific guidelines
that address many of the issues raised in thigtiegrad there is no intention to duplicate these. |
is also noted that there is support for adoptiothefCOGEH guidelines for petroleum (see
Section I11.25). The objective of the STF was tosalidate a list of issues that stakeholders had
identified as important for their application aten to consider which of these may not be fully
addressed in one or both of these systems. Foljpeompletion of the STF study, it will be
necessary to discuss with CRIRSCO and PRMS howtbesspond to those commodity-
specific needs. The fact that many existing mirgagtor reporting regulations are based on the
CRIRSCO codes must be kept in mind, and confliéts thhose must be avoided.

13



30. Cross-referencing economic/social viability with Gaxis

53. The possibility of linking the level of econamand social viability of projects to the
categories of the G axis was raised. Given thelfiity of UNFC-2009, in terms of being able
to select from each of the three axes, E, F anddependently, it is not considered to be
appropriate to provide such a linkage in high-lesgdcifications.

31. More granulation to meet individual needs and resorce types

54. The potential to expand the granularity of UNEI9 to meet specific needs or resource
types is a very important strength of the systeare@il consideration needs to be given to how
such expansion of the system could (or should)dstcained so that different users do not
adopt the same sub-category identifiers for difiepurposes.

32. Classification of undiscovered resources

55. A recommendation was made that the classificaif undiscovered (prognostic) mineral
resources should be subject to further subdivisasrhighlighted by the Russian Federation
minerals system of using three classification IswéIP1, P2 and P3. This issue is not addressed
in the Template, but is covered in PRMS throughu$e of Prospect, Lead and Play, as
mentioned in Figure 3 of UNFC-2009, and the po&nt provide a consistent generic basis for
such sub-categories should be carefully considered.

33. Proved and probable reserves based on forecast cost

56. Both the Template and PRMS are based on thefusasonable forecasts of prices and
costs, as opposed to some fixed basis, such ag aisihistorical average. UNFC-2009 is entirely
aligned with the Template and PRMS, in that thenikgdn of E1 refers to “realistic assumptions
of future market conditions”.

34. Classification based on “risk” profiles

57. Clear classification into different risk “priefs” is identified as a requirement, with
minimal ambiguity in their application. The projentturity sub-classes (optional in both PRMS
and UNFC-2009) provide an excellent framework fdvdividing projects on the basis of
different levels of risk. However, it is recognisthat additional clarity (i.e. specifications) in
defining the boundaries between these sub-classekiwe beneficial. Additional guidance may
be provided in the PRMS Applications Document, whgcurrently in preparation.

58. Project maturity sub-classes have not beentadap the minerals sector, but since public
reporting is generally on a mine by mine basis stiaéus of each mine and any risks associated
with it can usually be ascertained by referendheaext discussion that is included in the
disclosures.

35. Good guidelines required for unbiased estimates
59. Reserve/resource information must be unbiasgkith requires good guidelines. This is

probably best achieved by guidelines being primaminciples-based but with strong, clear,
prescriptive rules where necessary. The Templdiased on this philosophy, as is the Canadian
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oil and gas practice. PRMS is more “accommodatinghat it too is principles-based, but
leaves a moderate amount to flexibility to the uSere also Section 111.25.

36. Management and board responsibility

60. The benefit in having senior company managemedthe board of directors taking full
responsibility for public reporting of reserve/raste estimates was noted. However, this would
be an issue for the relevant regulatory body rathem an issue that would be specified in
UNFC-20009. It is also linked to the matter of indedent auditing of estimates (see Section
111.27).

37. Governance and administrative system for guidelines

61. Guidelines require a governance and adminigratstem to support ongoing
development and maintenance. Both CRIRSCO and @R&dystems in place and the Expert
Group on Resource Classification is planning tatdgth a Technical Advisory Group to
perform a similar function, though with the addii@ requirement for very close liaison with
CRIRSCO and SPE with respect to commodity-spegifidelines. It should be noted that a
view has been expressed that the governance sedfotuPRMS is not suitable for regulatory
(financial reporting) purposes.

38. Transparency of estimation methods

62. Estimation methods are generally well docuneemehe public domain. Perhaps more of
an issue is ensuring that all official views orempretation matters are disseminated widely in
the public domain and in a timely manner. This tdear responsibility of the body mentioned
above in Section 111.37.

39. Measurement and reporting issues

63. The possible need to provide additional infdramain the reporting of petroleum
reserves/resources was raised. Two specific areesidentified, neither of which is currently
covered in PRMS:

(@) Gas volumes should be reported with an avenagéng value or normalised to a
base value;

(b)  Crude oil volumes should be reported with agerdensity, BTU, impurities, and
separate from natural gas liquids.

Some disclosure rules (e.g. Canada) require sogregagion such as reporting heavy oll
separately from light/medium crude, but not theoréipg of average “quality” measures as
suggested here. Historically, gas reserves wergtegbin energy terms (instead of volumes) in
Australasia, but that practice seems to have becoane variable. While actual disclosure
requirements will be set by the relevant regulatagly, it could be beneficial to set some
standards for reporting that would ensure that wher details are provided, they are reported
on the basis of a common set of definitions andguares.
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40. Specifications and guidelines for “unconventional’petroleum resources

64. Although PRMS is intended to cover “unconvemtid‘petroleum resources, there is a
view that it does not address them adequately. PRI&S Applications Document (in
preparation) is expected to provide additional gak in this respect. Two distinct
characteristics of “unconventional” petroleum reses that require addressing are: (i) where
reservoir performance is essentially unpredictabkd a well has been drilled and initial
production rates observed; and (ii) where the codityde.g. bitumen) is mined as a solid, and
where existing mining practices for resource cfasgion may be more relevant than those
developed for fluids. (Note that the same issueiacm reverse in the minerals sector where, for
example, uranium may be produced through wellsmaagl be more logically classified using a
system designed to handle the production of fljids.

41. Distinction between “conventional” and “unconventianal” petroleum resources

65. Although there is widespread use of the teroasfentional” and “unconventional”
petroleum resources, there are several problenhstiig apparent distinction: (i) there is no
widely-accepted definition of the terms, with sodedinitions including deep water production,
for example, even though the produced oil may loaVentional”; (ii) it is a moving target in the
sense that resources that were previously considereonventional can become considered to
be conventional as technology changes; and, @YIB defines “unconventional resources”
using technical terms, being accumulations “thatraot significantly affected by hydrodynamic
influences”, which may be fine for technical expetiut will not be particularly meaningful to
non-experts.

66. A more meaningful distinction would be to provididéional granularity in reporting,
similar to that specified under the Canadian odl gas regulations, which require the separate
reporting of “product types”: light and medium ceudil (combined); heavy oil; natural gas
excluding natural gas liquids; natural gas liquglsjthetic oil; bitumen; coal bed methane;
hydrates; shale oil; or shale gas. While actuallossire requirements are for the regulator to
decide, it would be extremely beneficial for thdimiGons of the various product types to be
standardised (see also Section I11.39).

42. Effective date of estimation

67. Itis self-evident that any resource estimate mefitct a specific date (“Effective Date”)

in order that it is clear that it is based onlyigiormation that was available prior to that date
and, when referring to remaining quantities, raéfemly those estimated quantities remaining as
at that date. Provision of an Effective Date isguirement under the Template and PRMS, but it
should also be captured at a generic level in URBQA9 so that there can be no doubt that an
estimate quoted as being accordance with UNFC-20@& have an Effective Date associated
with it.

43. Reference point
68. Specification of a reference point will facilitatemmunication about the use of the
quantities extracted (sales, fuel, flare, etc.) #nednature of the reference point (custody transfe

meter, process control meter, indirect measurennesss balance calculations, estimates) and
the type of transfer (sales to third party at alength, netback valuation upon delivery to shared
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infrastructure/upgrading plant). See also Sedtich
44. Using industry best practice

69. The focus on industry-specific solutions has histily reflected a distinction between the
mining of solids and the production of fluids thgbuwells, and the classification systems of the
Template and PRMS have developed in response ttdistanction. However, there is an
increasing degree of overlap between industriels, ok example, bitumen being mined for
conversion to synthetic crude oil and uranium bgiraduced as a fluid by in-situ leaching. The
situation has become even more confused with theStC rules requiring that coal which is
mined with thantent of processing it into synthetic oil or gas (orisgl it for that purpose) is
classified as an oil and gas producing activity ant be reported under those rules rather than
the mining rules.

70. Given the vast experience of each industry, it wagem to be counter-productive to
attempt apply a fluids-based classification systertme mining of solids and vice versa. It would
also appear to reflect a complete failure to res®and benefit from the carefully-developed
and well-tested classification specifications anttiglines of the system that is used in the other
sector, which should be considered as best practidbat type of extraction process.

45. Clarity on economic assumptions for proved resees

71. There is some ambiguity in PRMS with respect tcmeoaic assumptions to be used for
proved reserves, including reference to the pdisgibf having zero proved reserves in some
circumstances despite the project satisfying thairements for commerciality. Such
“flexibility” could lead to a lack of comparabilityn financial reporting, for example.

46.  Benefit in globally-consistent terminology andiefinitions

72. Some stakeholders recognise a clear benefit frenusle of globally-consistent

terminology and definitions, both at a corporatd amational level of reporting. Others consider
that the commodity-specific nature of the two irtdes is such that a distinction in
specifications and guidelines is necessary (seeoBdd.29). UNFC-2009 offers the potential to
provide that global terminology without compromigithe integrity of the two underlying
commodity-specific systems (but see also Sectilofdl).

47, Reconciliation of incremental and cumulative derministic methods

73. This issue was raised specifically in the conté>®RRMS, where both approaches are
explicitly allowed, but there is a lack of guidaraethe reconciliation of the two methods. More
guidance may be provided in the SPE Applicationsubwent, which is in preparation. In fact,
this issue is referenced in UNFC-2009 since it measgnised that cumulative (or probabilistic)
methods are generally the basis for estimatiohérpietroleum sector (since it is dealing with
fluids), while the so-called incremental approacimore appropriate when dealing with solids as
in the minerals sector. The mapping between theplamand PRMS provided an indication of
the relationship between the two approaches, leuettemains a problem when attempting to
apply PRMS to solids or the Template to fluids (Seetion [11.44).
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48.  Tracking of reasons for project delays

74. For government resource management purposes, ithwewseful to be able to capture
the primary reason for project delays in movingMards towards development approval and
production. For example, it would be helpful todide to distinguish between projects that are
delayed due to lack of human resources, finaneipital or appropriate technology.

49. Need to clarify timing issues

75. The UNFC-2009 definitions (and also the Templat® BRMS) use general terms for
timing issues such as “foreseeable future” andniitant delay”, for which specifications

and/or guidelines should be considered. In addifiorther granularity would be useful to
distinguish between the timeframes adopted by coiepaas being consistent with “foreseeable
future” and the longer timeframes considered raiefar government inventory reporting. For
example, a proposal has been made to sub-dividedlelopment Not Viable sub-class to
distinguish between projects that are forecasetnine viable within 20-25 years and those that
fall outside that timeframe.

V. DISCUSSION

76. A key goal of UNFC-2009 is to provide a high-legelneric classification system that
facilitates global communications among all stakééis. This requires, as a minimum, that it is
able to ensure a reasonable level of comparab#itween estimates of resource quantities that
are classified by the same code or class when iagplyNFC-2009, regardless of the
commodity. Comparability requires specifications guidelines. However, there is no intention
to generate an independent (or different) set nfrnodity-specific specifications and guidelines
from those already embodied in widely-acceptedesystsuch as the CRIRSCO Template (as
reflected in the family of codes that conform foaihd SPE-PRMS.

77. Inthe Revision Task Force (RTF) report on speaifans and guidelines
(ECE/ENERGY/GE.3/2009/7), four options for the geien of specifications and guidelines
were discussed. The first option, that no spedifioa and guidelines are provided for UNFC-
2009, would clearly fail to address the issue ahparability as it would rely wholly on the
specifications and guidelines that applied to tretesn being mapped to UNFC-2009. As
highlighted in the RTF report, assigning estiméaied are based on different specifications to the
same UNFC code would completely undermine its usefis as an umbrella system. The other
three options presented in the RTF report wereaalhnts of an alternative approach, whereby
specifications and guidelines at a commodity-sjpetaf/el were provided through some form of
linkage between the Template and UNFC-2009 for miseand between PRMS and UNFC-
2009 for petroleum.

78. It has been agreed that the provision of specifinatand guidelines for UNFC-2009 shall
be undertaken through cooperation with CRIRSCQrforerals and SPE for petroleum. Since
there is no intention to develop new, and differeammodity-specific specifications and
guidelines, some form of “linkage” between UNFC-2@hd these commodity-specific systems
would be the logical solution. The precise formany linkage would have to be agreed both
within the Expert Group on Resource Classificatod with CRIRSCO and SPE. This approach
would help to promote the Template and PRMS agtéterred commodity-specific systems,
and would not affect reserve/resource reportingtas those systems, but it would also
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provide a sound basis for UNFC-2009 to act as aorela system. UNFC-2009 could then be
used to complemetihe commaodity-specific classifications by ensuttingt only equivalent
(comparable) estimates made under these two systentdassified under the same UNFC-2009
code.

79. ltis evident that both the Template and PRMS ipoaate many of the specifications
raised by the UNFC'’s stakeholders, but it is alsarcthat they are not able to respond fully in
their current form to the expressed needs of akedtolders, though perhaps for somewhat
different reasons.

80. The Template is explicitly designed for externalpmyate reporting as required by
regulatory bodies and is widely accepted for thappse. It does not seek to address the needs
of governments for national inventory purposes. eguently, it includes specifications that are
entirely appropriate for public reporting purpos&s;h as not aggregating mineral reserves and
mineral resources, but which may not be appropf@teational inventory purposes.

81. PRMS provides a broad classification framework thegntionally leaves a significant
amount of flexibility up to the user, and henceah be adopted by a wide range of stakeholders
with different objectives. However, this can leaditnited comparability unless all the
associated assumptions are documented and madkbérailongside the corresponding
estimates. Where comparability between estimatparticularly important, e.g. for financial
reporting, this requires a higher level of speaiificn (i.e. less flexibility) in order to ensureth

the estimates reflect a common basis.

82. In the case of the Template, it could be expandédcorporate additional specifications
and guidelines to address a broader range of stédesis, including governments, but this could
lead to apparently conflicting guidance (e.g. wéhpect to the aggregation of mineral reserves
and mineral resources) which could reduce the &ftess and clarity of the system as it
currently stands. Similarly, PRMS could be “tigh#drup” so that it would be more suitable for
regulatory reporting, for example, but this woutdit its flexibility in other areas.

83. A further issue is that, although the CRIRSCO/SRipping of the two systems showed
that there is reasonable comparability between flieene are also some key differences. The
definition of quantities as proved reserves, faragle, is quite different between systems.
PRMS assigns commodity sales volumes as provedvessg@.e. post-processing), whereas the
Template assigns pre-processed extracted quaragipsoved reserves and provides for sales
quantities of the metal or mineral to be publiseedarately through reference to processing
recovery factors. Coal is slightly different asniay also be quoted as “Marketable Coal
Reserves” (post-processing) in addition to “Coadétees” (pre-processing).

84. All of the categories that are currently reporteder CRIRSCO-based codes or PRMS
provide useful information to users of reserve/oese information and there is no suggestion
that such disclosure practices should change. Heww&WUNFC-2009 is to provide a generic
(cross-commodity) tool for classifying quantitiésis clear that it must reflect a common set of
principles. In the case of “proved reserves”, lingtUNFC-2009 code 111 to sales quantities
only, for example, will help to ensure comparapibetween minerals and petroleum.
Application of the term “proved reserves” would poovide this. The key is to ensure clarity in
reporting so that it can easily be identified bgnssof the information which particular numbers
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from each of the underlying systems are companattleeach other, not to constrain or
influence the information that is currently dis@ds

85. UNFC-2009 offers the potential to address thedergifices between systems without
compromising the integrity of the underlying sysgermhis can be achieved through the
provision of some high-level generic specificatibmsUNFC-2009 that are entirely compatible
with the detailed and commaodity-specific speciiimas of the Template and PRMS, but which
are designed to ensure reasonable comparabikityaneric level, i.e. regardless of the specific
commodity involved. In addition, consideration mbstgiven to the issues raised by
stakeholders that may be best dealt with at a cadityrepecific level.

1. Types of external reporting

86. In line with the goal of providing a tool to faddie global communications, the focus of
UNFC-2009 must be on those resource estimatesatbahade available in the public domain.
While four key areas of application of UNFC-200¥édeen identified, there are two main sub-
divisions where clear differences in reporting liegments are evident. These may be referred to
as “national reporting” (e.g. government inventogporting) and “corporate reporting” (e.g. for
financial reporting purposes). There are also sdiffierences between industry sectors that are
primarily a consequence of the distinction betwi#enmining of solids and the production of
fluids through wells.

2. National reporting

87. National reporting may include consolidation oforrhation supplied by companies, or
estimates derived by a government’s own experta,aambination of the two. The focus is on
establishing reserve/resource estimates for théendountry, including areas that may not be
licensed to any exploration/mining companies, ailbb& based on “gross” (100%) estimates
rather than the “net” quantities attributable ty @articular company (though that information
may also be collated, of course). The estimatdscaisider the period beyond that of any
company’s legal rights and will often require aggreon of quantities that would normally be
reported separately at a corporate level (e.grvesend resources).

88. A key issue for national reporting is the needdggragate quantities at a higher lever level
than would generally be permitted for corporateorépg. However, the terminology used in the
Template and in PRMS is based around making a distinction between, say, reserves and
resources, since they should always be reporteataey at a corporate level. Although these
estimates may not be directly equivalent, it isassary to be able to assess the overall long-term
resource potential at a national level. Since tbmflate and PRMS do not provide any
standardised or accepted terminology that coulddapted globally for aggregated estimates at
a national level (e.g. Economic Demonstrated Ressas used by Geoscience Australia),
additional classes could be defined under UNFC-208€ combined with appropriate
specifications, could provide a common basis fporéng aggregated estimates. In this way, the
specifications of the Template, for example, wipcéclude the aggregation of reserves and
resources, would remain in place, but the optioaggregate for national reporting purposes
would exist at the level of UNFC-2009.
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3. Corporate reporting

89. Corporate reporting requirements include intermahpgany reporting for portfolio
management and decision-making, and are basedatuaéons at a project or individual deposit
level with a focus on the commerciality of the iijand establishing the proportion of future
production (and hence revenue) legally attributédline corporate entity. Financial reporting
tends to be a sub-set of the information develdpethternal corporate reporting purposes.
Estimated quantities disclosed by the company asdsales should reflect those “net”
quantities for which the company has a legal righgroduce (or an economic interest therein).

90. As mentioned above, PRMS incorporates a degreexability that allows users to select
different options for the level of detail neededtteeir reporting objective, as well as reflecting
variations in current financial reporting pract{eeg. the treatment of royalty or lease fuel). This
flexibility makes it very amenable to internal corate reporting, as companies will choose the
most appropriate level of detail to suit their ngdalit it may also make it less suitable for direct
application to financial reporting, where a levetomparability between companies is required.
Specifications to UNFC-2009 could be provided tivat very simple in nature and entirely
generic, but which would ensure that reporting unde UNFC would provide an appropriate
level of comparability for financial reporting agtbbal communications.

91. As mentioned above, under the Template’s defimiti@nproved mineral reserve
(extractable ore tonnage and average grade) idiremitly comparable to a proved petroleum
reserve (generally sales quantities, but which melyade lease fuel), despite using identical
terminology. This lack of direct comparability fguantities classified using the same
terminology is a potential problem for meaningfldlgal communications among non-experts,
especially when dealing with aggregated estim#&teher, while corporate petroleum reserves
are alwayseported as net quantities attributable to thepaomg, mineral reserves may be quoted
for the mine as a whole, with the company’s pgrstiting percentage interest in the project being
quoted separately.

92. The extensive nature of disclosures made undeFehgplate is a key strength of the
system. All the necessary information is genenalfde available to provide estimates that can
be compared directly with estimates that woulddgorted under PRMS. If mining companies
complemented these disclosures with a summary tiddementing which of the reported
numbers corresponded to the relevant UNFC coddsasud¢11 and 112 (i.e. the net sales
quantities), and reporting under PRMS also inclugetdsales quantities (excluding lease fuel),
there would be a direct comparability of estimatesved under the two commodity-specific
systems without impacting either system or thewatadn process. The investor would get both
the information that he/she is used to and aldear indication of which of those numbers are
directly comparable across industries. This linkldalso provide a basis for a simplified IFRS
that could be applied equally to both sectors witheeeding to address each one separately,
while still relying on the Template and PRMS foe ttommodity-specific classification and
reporting requirements.

4. Solids vs. fluids

93. There is some concern about the potential for veriting the wheel with some
“unconventional” resources. In the petroleum se®@&®MS is stated to be suitable for
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application to solids (e.g. mined bitumen) everutifoit was originally designed for fluids. This
approach ignores the fact that the Template has theecloped specifically to address the
mining of solids and would seem to be eminentlyadalé for such application. Similarly, the
minerals sector is attempting to apply its systdasigned for solids) to uranium produced as a
fluid through wells. This example apparently letmia commercially producing in-situ leach
mining project having zero reserves, which may ééeetly correct under the wording of the
Template-based code, but would definitely not leedhse if PRMS principles were applied. This
particular situation is clearly inconsistent wittet‘close alignment” between the Template and
PRMS that is quoted in the CRIRSCO/SPE mappingeptajndertaken for the IASB.

94. Currently, each industry is applying its own systenextraction processes that are very
different from those on which the design of thetsyswas based. So far, there appears to be a
reluctance to adopt practices from the other seet@n though they may be more appropriate
and the ultimate result (according to the CRIRSG®& $nhapping project) should be equivalent
in terms of the level of confidence in the estimMere consideration needs to be given to the
potential benefits of distinguishing evaluation ataksification methodologies on the basis of
the nature of the extraction process rather thath@mdustry sector that traditionally
mined/produced that commodity.

V. RECOMMENDATIONS

95. There is very strong support noted among existsegsiof the Template-based codes and
PRMS for the specifications and guidelines incoaped in those systems to provide the
fundamental basis for solid minerals and petroleespectively. In addition, it is clear that many
of the issues raised by stakeholders are addréssedne degree in these systems and it would
be counter-productive to duplicate those or, wals®jate from accepted industry practices. In
order to ensure that these specifications and tinedeare recognised as providing the preferred
commodity-specific basis for UNFC-2009 applicatienbject to the approval of Expert Group
on Resource Classification, it is recommendedpgbasible mechanisms for some form of
“linkage” (text reference) between UNFC-2009 anel Template/PRMS is considered.

96. Itis evident that a number of issues have beeedady stakeholders that are not currently
addressed fully in the Template and/or PRMS. Somelaarly generic in nature, and hence
should be specified as an integral part of UNFC2@0g. as an addendum or complementary
text), while others may be more appropriately aslsied at a commodity-specific level. It is
recommended that each issue is carefully considereoin and either: (i) a generic UNFC
specification is developed to address the issudh&eventual approval of the Expert Group on
Resource Classification, but subject to a publimeent period; (i) an explanation is provided
to the Expert Group to demonstrate that the issueriwill be, adequately addressed in both the
Template and PRMS; or, (iii) an explanation is jded to the Expert Group to justify why a
specification is not considered necessary andjorogpiate for that issue (e.g. because it is a
disclosure issue rather than one of classification)

97. Since CRIRSCO and SPE have agreed to cooperateéhgitBxpert Group on Resource
Classification in developing specifications for USH2009 at a commodity-specific level (refer
to Section I, paragraph 9), they must be directiplved in any discussions regarding how best
to respond to the issues that have been identitiesitherefore recommended that a group is
established to prepare a report to the Expert Grioafpaddresses the three points raised in the
preceding paragraph. The group should be of simdarposition to the STF, or it could be the
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Technical Advisory Group if such a group can baldshed soon enough to ensure that the
work continues without any delay. In either casejust include formal CRIRSCO/SPE
representation and should also include represeesafiom government organizations (minerals
and petroleum) and the financial sector.

98. A key goal of UNFC-2009 is to provide a high-legédbal communications tool and the
comments received by the STF on specifications ghatvcomparability is high on the list of
requirements of stakeholders. This can be provijedefining carefully what “goes into each
box” in UNFC-2009 by providing simple, generic sifieations using plain languag&ven

where some issues are addressed in the TempIBRRME, if they are appropriate at a high level
for any classification system, it is recommendext they are captured in an addendum to
UNFC-2009 so that the specification (e.g. a reaqué@et to quote an Effective Date for any
resource estimate) would apply regardless of whethaot the Template or PRMS was the
basis for the estimate. The intention should beetp these to the minimum necessary to ensure
adequate comparability of estimates reported udddfC-2009, but also to be consistent with
specifications that may exist in the Template oMER

99. Examples of issues for which generic UNFC-2009 sigations may be appropriate
include:

General Specifications

Issue Comment

Effective Date Remaining quantities must be linked to a specidited

Should be reported separately by sales produettete

Commodity Type aggregated, clarity provided on what commoditiesiacluded

Estimates should be clearly identified as eithesgr(100%) or

Basis for estimate net (quantity attributable to company)

Reference Point Estimates must be linked to a reference point donmarability

General specification for full documentation tokegt (nota

Documentation ) )
requirement for disclosure)

Further clarity on distinction made for G1/G2/G3Annex | of

. an
Fluids vs. solids~ UNEC-2009

Specifications for probability levels when usingsario approach

G axis/probabilities (to align with PRMS)

Need to be able to capture (i) range of uncertaanty (ii)

G4 granularity different maturity levels (PRMS, RF P1/P2/P3)

Commodity-specific

e Linkage to Template/PRMS
specifications

Only define “new” terms (if any), all others to peovided by

Glossary of terms cross-reference to Template, PRMS, InterEnerStiat, e

Specifications for National Reporting

Rules for aggregation of reserves and resourcelsidimg

Aggregation by commodity consideration of risking

Definition of additional Classes that are aggregations of other definededie.g. EDR
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classes

(as used by GA) or equivalent

Large scale resource
deposits

Rules/guidelines for classifying deposits where s@reas are
licensed, but others are not

Aggregation using energy
equivalence

Rules for defining energy equivalence?

S

pecifications for Corporate Reporting

Net legal entitlement

Specification that reported sales quantities magstdd to
company (legally attributable)

Royalty

Clarity on inclusion/exclusion for reported quaest

Economic assumptions

Management view, or view of Competent Person, tiipioed
view that is considered reasonable forecast

Aggregation

Rules for aggregation of quantities? Probabilitsels, risking?

Competent Person?

Generic reference? (Not explicitly addressed in FRRM

Oil/gas quality?

Rules for defining oil/gas quality, or energy eguient, or

definition of “different” commodities?
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SPECIFICATIONS TASK FORCE MEMBERS

Per Blystad

Ferdinando Camisani-Calzolari

Roger Dixon

David Elliott

Tim Klett

Kjell-Reidar Knudsen

lan Lambert (supported by Yanis Miezitis)
David MacDonald

Yuri Podturkin (supported by the Russian Workin@ @)
James Ross (Chairperson)

Danny Trotman
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Annex |l

FEEDBACK RECEIVED ON REQUIREMENTS FOR SPECIFICATION S

Source or
. Primar Report
No. Issue Raised y P
Area of | Reference
Interest
1 Expand G4 to account for uncertainty R'I?I:”rs)p ort .1
2 Distinction between developed and undeveloped R'(I'|II:I rleg;ort .2
3 Definition of “total in place” using E categories R'(I'|||:| rg;ort 1.3
4 More detailed definition of G categories R'(I'|II:| rze?Bort .4
5 Subjective nature of E axis categories R'(I'|II:I r2e7;;ort .5
6 Assessments made for different purposes R'(I'|II:I r;gort 1.6
RTF report
7 Reference to Class 113 (111.29) .7
8 Distinction between F4 and potentially commercial R'(I'|II:| ;i;;ort 1.8
9 Definition of non-sales production RTF report 1.9
(1.34)
RTF report
10 Glossary of terms (11.43) 11.10
37 N ] ) ) ] ) International 1
Additional granularity for G4 aimed at more detdileflection of uncertainty  stydies :
38 Definition of initial total-in-place resources andgregation of classes to| International .3
ensure material balance and flexibility of UNFC Studies
39 More detailed definitions of G axis, with accoumken of undiscovered | International .4
resources and developing technologies Studies
] o o ) International
42 More detailed and explicit characterisation of Esaategories Studies 1.5
43 Treatment of differing resource estimates and reitiation of actual International .6
recovery against forecasts Studies
. . . International
11 Requirement for aggregation to national level Studies .11
12 Confusion between reserves and resources International .12
Studies .
. S L International
13 Confusion between in-situ and recoverable gtiesti Studies .13
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International

i i i .14
14 Comprehensive, consistent and coherent reporting Studies
. . e International
19 Consistency in classification Studies .14
. . International
15 Documentation of assumptions Studies 11.15
. . International
18 For G4, thorough documentation of assumptions Studies .15
. : International
21 Documentation of assumptions Studies .15
16 lllustration of all resource categories in aowulation/basin/project Intgzz?leosnal .16
. . . International
17 Probability levels for allocation to appropriatasses Studies .17
I . . International
20 Clarity in reporting (e.g. gross/net interest) Studies .18
) International
44 Monetary valuation of reserves/resources Studies II1.28
Need for commodity-specific specifications and gliites, with a distinction .
36 | between petroleum and solid minerals due to diffees in methodology of| International 11.29
estimation Studies
40 Cross-referencing of economic and social viabiityprojects to the International 11.30
categories of the G axis Studies
41 | More granulated subdivision of the UNFC when agptieindividual needs| 'nternational .31
and resource types (e.g. unconventional petrol@sources) Studies
Government
107 | Need to capture uncertainty when dealing with Esatlon Projects (G4) | Resource 1.1
Management]
Government .2 &
108 Clarity on distinction between F1 sub-categories Resource 1120
Management
Government
109 istinction b i d d j Resource lI.3, Mil.13
Distinction between primary and secondary recoyeojects & 1.16
Management]
Government .4 &
110 Statistical aggregation issues Resource .11
Management]
] . ) o . Government
118 | Consider need to identify ;eparately resourggatxadmn “restricted areas”| Resource .5
(e.g. environmentally sensitive areas) Management
Distinction between corporate financial reportindpich may be constraineg Government| [11.6, 111.8,
114 | py the current licence period, and corporate réppto government, where  Reésource .18 &
the government wants the full economic recoveriyrese Management  1Il.22
. .| Government
115 | Needto Q|st|nQU|sh between sales and lease fueteyior exgmple, amain Resource 1.9
field may consume gas that is produced by a satéiild Management
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Aggregation of mineral reserves and resourcesdoegment reporting

Government

25 (incl. criteria for dealing with the issue of dedinas for losses) M':ﬁ;gg:ﬁgm .11
) ) ) ) Government
97 | Adggregation (e.g. for national inventory reportimgn suffer from “double-| Resource .11
counting” where mineral resources are reportedigize of mineral reserves \janagement
o ) o ) . Government
100 | Specifications required for definition and aggrémaof quantities reported] Resource .11
under Exploration Projects and Additional Quantditie Place Management|
Government
111 Aggregation when underlying economic assumptioasdéferent Resource .11
Management
Government
112 Aggregation when projects have a risk of not prdaege Resource .11
Management]
) ) ) Government
125 Undertake further mapping of national systems td~GN2009 prior to Resource .11
development of additional classes for national répg purposes Management
Government
116 Specification for treating royalty volumes in a simient fashion Resource .18
Management
Government
22 Inadequacy of PRMS specifications, leading ¢& kaf comparability Resource 11.19
Management]
Need to reflect three key categories (reservespdered resources and Government
23 ; Resource 111.20
undiscovered resources Management .
) ) | Government
98 | The Template does not address currently non-ecanoraterial (since itis| Resource 11.20
not publicly reported) Management|
Government
24 Add labels ("unit name") for 111, etc. Resource .21
Management
Government
126 Add additional labels to main classes of resources Resource .21
Management]
Linkage between period of lack of exploration opleitation activity and Government
26 . Resource .22
economic category Management .
o ) ) ) o Government
27 General guidelines required for UNFC, but practioalpping guidelines Resource .23
developed by each country between its system angGJN Management| '
Too early for specifications for UNFC at governmiavel; need to establish Government
28 global reporting form, then detailed specificaticas be developed ata | Resource .23
national level based on national legislation amdlibegional needs Management
Government
117 | Need to be aware of NPD’s guidelines for reportinggich may come into Msr?:gg:ggnt .25

the same category as COGEH
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Classification of undiscovered (prognostic) mineesources requires furthg

~y Government

45 | subdivision, as highlighted by the Russian Fedenatystem of using threg ~Resource 111.32
classification levels of P1, P2 and P3 Management
Government
113 Distinction between exploration projects at differkevels of maturity Resource 11.32
Management]
. . | Government
88 Clear benefit in ur_1|f|ed global standards for tinergy sector and for solid Resource 11.46
mineral resources at a government level Management
Government
119 Need to track reasons for delay in projects magurin Resource 111.48
Management]
Government
120 Need to clarify timing of “foreseeable future”, gsiificant delay”, etc. Resource 111.49
Management]
Government
124 Add further granularity to Development Not Viablgbsclass Resource 111.49
Management]
93 | Use of specific economic assumptions less impotteant clear disclosure of ~Financial .5 &
key assumptions Reporting 11.15
95 | Use of specific economic assumptions less impotteant clear disclosure of ~Financial .5 &
key assumptions Reporting .15
34 . - - . Financial
Must achieve a minimum level of reliability, comeety and consistency |  Reporting .14
56 | Reservelresource information must be reliable anddnsistent from both|  Financial .14
year to year and between companies Reporting
31 Disclosure of key assumptions, parameters and rdeflemd discussion of| Financial 15
risks and uncertainties Reporting .
- . ) Financial
46 Specified probability levels for reserve categories Reporting .17
go | Clarity required on application of probability carsnts at different levels of Finanqial .17
aggregation and relationship between determingstit probabilistic methods Reporting
78 Clarity required on determination of net volumegaly attributable to Financ_ial .18
company Reporting
Internal guidelines can provide internally consistestimates, but lead to|  Financial
51 | inconsistencies between companies especially wtherelassification system Reporting .19
(e.g. PRMS) has options
75 PRMS generally satisfactory for internal businesesses, but further Financial .19
specifications required for external reporting (dirgancial reporting) Reporting
Flexibility of PRMS makes it broadly suitable fdr meeds, but more specific  Financial
85 rules may be required for particular circumstansash as financial Reporting .19
reporting
123 Need for additional detail (i.e. specifications &mdyuidelines) on Financial .19 &
application of UNFC-2009 in relation to financighements Reporting 11.29
Financial
94 Reporting 111.20

Need for clarity in defining different resource egories
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Financial

29 Set fundamental reporting guidelines (not user4§ipgc Reporting .24
Guidelines should be designed to provide good teahpractice, regardless .
54 of the specific application (and should not focasasspecific application | Financial 111.24
such as accounting) Reporting
) ] Financial
30 COGEH should be foundation (for petroleum guidedjne Reporting .25
Extensive disclosure of supporting information riegg for a new stock ) )
60 exchange listing, but underlying basis is sameegaired for routine Financial .25
reporting under Canadian Securities Administrategailations and COGEH Reporting
guidelines
32 Use of plain language to the extent possible, nisiing technical Financial .26
terminology and detail Reporting '
] ) N Financial
33 Supported by technical report and involvement qtialified person Reporting .27
] ) Financial
48 Requirement for independent evaluators Reporting .27
) o ) Financial
52 Estimates should be audited in accordance withr skeadards Reporting .27
i . . . . . ) Financial
58 Published information should be subject to indepabdonfirmation Reporting .27
) _ Financial
83 Requirement for Competent Person or equivalent Reporting .27
Although resource valuation is not part of UNFC-20the application needs )
35 | should be considered in order to ensure an apptegasis for valuationig ~ Financial .28
provided by the classification system. Reporting
) Financial
122 Resource valuation should be based on CRIRSCO codes Reporting .28
91 | Additional specifications and guidelines, if aniypsld be consistent with | Financial .29
those found in the Template or PRMS Reporting
96 The Template adequately addresses specificatiahgudelines that are |  Financial 11.29
appropriate for both business processes and fiakmegorting Reporting
99 Specifications and guidelines for UNFC-2009 shdakek into account Financial 11.29
current mining sector reporting rules and regufetio Reporting
Financial
47 Proved and probable reserves based on forecast cost Reporting I11.33
49 Clear classification into different risk “profile$s required, with minimal Financial 111.34
ambiguity in their application Reporting
81 Application of risking and/or use of sub-classeewhggregating within Financial 111.34
classes (e.g. contingent resources) Reporting
50 Reserve/resource information must be unbiased,hareiguires good Financial .35
guidelines Reporting
) o Financial
53 Enforcing management and board responsibility iy iaportant Reporting I11.36
. o . ) . Financial
59 | senior management should take personal liabilityfelished information |  Reporting I11.36
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Financial

55 Guidelines require a governance and administratygéem to support : .37
ongoing development and maintenance Reporting
PRMS is a good basis for internal corporate busipescesses, but is not|  Einancial
89 | suitable for regulatory (financial) reporting dweinappropriate governance Reporting .37
structure
57 | Reservelresource information should be based ordeghed methods that Financial 1138
are publicly available Reporting
_ » L ) Financial
82 Definitions for commodities and/or distinction belsmn “quality” Reporting 111.39
. . ) Financial
76 Explicit requirement for effective date to be qubte Reporting 11.42
. . . _ Financial
7 Clarity required on reference point and definitafrsales Reporting I1.43
79 Rules for mined petroleum should reflect mininguistly best practice (i.e. Financ_ial .44
CRIRSCO Template) Reporting
. . . Financial
84 Clarity on economic assumptions for proved reserves Reporting I1.45
g2 | Clear benefit in globally-consistent terminologydatefinitions, and level of Finanqial 1146
granularity, in corporate reporting Reporting
104 Specifications required to ensure clarity regardingndaries between Business | I11.4, 111.5 &
categories (E, F and G) Processes 111.20
121 Need for clarity on meaning of “Reasonable ProgpmtEventual Business .5 &
Economic Extraction” Processes 111.49
Business
103 Aggregation issues need to be addressed Processes .11
. . ) Business
65 Describe the allocation of ownership Processes I1.18
. e ) Business
66 Petroleum-specific specifications should be thaseiged by PRMS Processes I11.29
67 | No additional guidance required for PRMS, pendimgpkcations Document Business 11.29
(in preparation) Processes
PRMS good at a high level but needs to be suppleddyy more detailed Business
68 | guidelines comparable to those found in COGEH. FR#S Applications | processes .29
Document (in preparation) may not be adequateisnréspect
70 | No additional guidance required for PRMS, pendimgMications Document Business 11.29
(in preparation) Processes
" . . o Business
1 No additional guidance required for PRMS at thiseti Processes 111.29
74 No additional guidance required beyond that foumBRMS and its Business 11.29
associated Applications Document (in preparation) Processes
86 No additional guidance required beyond that fomBRMS and its Business 1129
associated Applications Document (in preparation) Processes
. . . . ) Business
102 Additional granularity required, e.g. for Explomti Projects Processes 11.32
64 Provide, at a high level, a basis on which tecHrdod commercial analysis Business .33
Processes '

are conducted
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Business

105 | Specifications required for capturing likelihoodasf uncommitted project 111.34
proceeding Processes
61 | Gas volumes should be reported with an averagénigealue or normalised Business 111.39
to a base value Processes
62 | Crude oil volumes should be reported with averagyesily, BTU, impurities,|  Business 111.39
and separate from natural gas liquids Processes
63 Clearly describe the ways in which quantities df@eum should be Business 11.39
measured Processes )
06 I . L o Business 39
1 Specifications required for communicating probaieii Processes .
Additional specifications/guidelines are requiradPRMS for application to]  Bysiness
69 “unconventional” petroleum resources, such as sireand tight oil Processes .40
production
72 PRMS generally adequate, but additional specificatiguidelines are Business 1140
required for application to “unconventional” petrom resources Processes
73 Need for clarity in the distinction between “contienal” and Business .41
“unconventional” petroleum resources Processes
Business
101 Reference point specification Processes 1.43
. e . - . Business
87 Integration of petroleum classification with theninig sector is important |  processes .44
90 Clarity required on the reconciliation of incremardnd cumulative Business N.47
Processes ’

deterministic methodologies
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Annex Il

ORGANIZATIONS CONTACTED

1. A very broad range of stakeholders was contdnyetie members of the STF. In some
cases, responses were compiled in such a waydhatlorganizations appear on the list, and in
others the respondent had requested anonymitgnyirevent, the majority of the responses
received were the views of individual reserve/resespecialists within the organizations and
hence none of the views submitted to the STF cahaould be attributed to any of the
organizations contacted. The STF approach ensghatdhe responses were mainly received
from individuals who deal with reserve/resourceadat a daily basis and who were therefore
best qualified to provide insights into issues ragg specification in order to meet their
particular needs. In some cases, particularly larganizations with a range of interests or
responsibilities, more than one individual in tligamization was contacted.

2. In the following lists, organizations are grod@ecording to the primary area they
represent as stakeholders, while recognising biegietcould be significant overlap in some
cases.

* Organizations that compile and publish global/intenational reserve/resource
studies

All-Russian Petroleum Research Geological Institute
BGR, Germany
Global Energy Assessment (GEA), Energy Prograreri@tional Institute for
Applied Systems Analysis (IIASA), Austria
IHS Energy
International Energy Agency (IEA)
Oil and Gas Research Institute of Russian AcadenSciences
Russian QOil and Gas State University
Russian Working Group, including GKZ
Schlumberger - Russia, Regional Technology Center
U.S. Geological Survey (USGS)
World Energy Council (WEC)

» Government entities responsible for compiling resere/resource data for national
inventory and related purposes

China Geological Survey
Danish Energy Agency
Department of Energy, Petroleum Resource DevelopBereau, Philippines

Department of Mineral Fuels, Ministry of Energy,ailand
Dept Energy & Climate Change (DECC), UK
Directorate General of Hydrocarbons, India
Energy Information Administration (EIA), USA
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Energy Resource Conservation Board (ERCB), Canada
Geological Survey of Norway
Geoscience Australia
International Department of China national PetroieDorporation, CNPC
Mineral Resources and Reserves Evaluation Center
Ministry of Land and Resources, China
Ministry of Economic Development, New Zealand
National Energy Board (NEB), Canada
Natural Resources Canada
Norwegian Petroleum Directorate
Nova Scotia Department of Energy
PETRONAS, Malaysia
PETROVIETNAM, Vietnam
PPPTMGB Lemigas, Indonesia
Research and Consulting Center
Ministry of Land and Resources, China
Research Institute of Petroleum Exploration andebgwment, CNPC
SA Depart. of Minerals and Energy (DME)

SA Geological Survey (Geoscience)
State commission of Ukraine on Mineral Resources

State Commission on Mineral Reserves, Russian k&der

* Minerals and Oil & Gas Companies

Absolute Holdings Limited
Africa Cellular Towers Limited
African Eagle Resources PLC
African Rainbow Minerals Limited
Amis
Anglo American PLC
Anglo Minred
Anglo Platinum Limited
Angloamerican
Anglocoal
Anglogold Ashanti Limited
Angloplat
Anoorag Resources Corporation
Aquarius Platinum Limited
Arcelormittal SA Limited
Argent Industrial Limited
Assore Limited
BG
BHP Billiton PLC
BRC Diamondcore Limited
Breakwater Resources Ltd
BSI Steel Limited
Canadian Association of Petroleum Producers (CAPP)
Central Rand Gold Limited
ChevronTexaco
Chrometco Limited
Citadel Resouce Group
Cluff
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Coal of Africa Limited
Cobar Consolidated Resources
Coffey Mining
ConocoPhillips
Consultant Economic Geologist
Consulting Geologist
CRIRSCO Chile
CSA Global (Consultants)
De Beers Group
Diamondcorp PLC
DONG
DRDGOLD Limited
Eastern Platinum Limited
ENI
Exxaro Resources Limited
ExxonMobil
FerrAus Ltd
Firestone Diamonds
Firestone Energy Limited
First Uranium Corporation
Formerly Devon Energy
Gaffney Cline & Associates
GDF Suez
Gold Fields Limited
Gold One International Limited
Golder Associates (Consultants)
Goodhope Diamonds (Kimberley) Ltd
Great Basin Gold Limited
Harmony Gold Miming Company Limited
Heathgate Resources Pty Ltd
Highveld Steel and Vanadium Corp LD
Hulamin Limited
Hwange Colliery Company Limited
Impala Platinum Holdings Limited
Implats
Industry Economics & Taxation (MCA)
Infrasors Holdings Limited
Insimbi Refrractory & Alloy Sup LTD
Integra Mining
JCI Limited
Jubilee Platinum PLC
Keaton Energy Holdings Limited
Kimberley Consolidated Mining LTD
Kio Ltd
Kiwara PLC
Kumba Iron Ore Limited
Lewis Minerals Resource Consulting Pty Ltd
Lonmin
Malachite Resources Limited
Mantra Resources
Marathon
Merafe Resources Limited
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Metmar Limited
Metorex Limited
Micon International Limited
Minarco-mineconsult
MINVAL Associates
Minxcon
Miranda Mineral Holdings Limited
Mvelaphanda Resources Limited
Nexen
Northam Platinum Limited
Norwest Corporation
Occidental
Palabora Mining Company Limited
Pamodzi Gold Limited
Pan African Resources PLC
Petmin Limited
Petrobras
Pioneer Natural Resources
Platmin Limited
Polyus Gold (OJSC)
Private consultant
PT Padangbarra Sukes Makmur Indonesia
Rand Uranium
Randgold & Exploration Company LD
Rio
Rockwell Diamonds Incorporated
Ross Petroleum
RWE Dea

Ryder Scott
Sallies Limited

Sasol
Saudi Aramco
Sentula Mining Limited
Sephaku Holdings Limited
Shell
Simmer and Jack Mines Limited
Small Explorers and Producers Association of Carjgé&AC)
South African Coal Mining Holdings LTD
Statoil
Talisman
Thabex Limited
Total
Trans Hex Group Limited
Uranium One Inc
Vale Exploration Pty Ltd
Venmyn
Village Main Reef Gold Min Comp LD
Watts, Griffis and McOuat Limited
Wescoal Holdings Limited
Wesizwe Platinum Limited
White Water Resources Limited
Witwatersrand Cons Gold Resources
Xstrata
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Xtrata Copper
Zambia Copper Investments Limited

The Financial Sector

Alberta Securities Commission
Association of Mining Analysts
BC Securities Commission (BCSC), Canada
Chartered Financial Analysts Society, Calgary, @ana
Deloitte
Formerly Royal Bank of Canada
Hulf Hamilton
IASB
J. R. Lacey International Ltd.
JSE
KAR Presentations
KPMG
KPMG
Liberum Capital
MAS-Financial Consulting
Maxim Mining Consulting
Ooch Ziff Management Europe Ltd
Oriel
Resource valuation expert
TMX Venture Exchange (TSXV), Canada
UBS
Various mining and oil & gas analysts (London based
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