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Working Group on Nuclear Fuel Resources

* First Consultancy meeting 4-5 April, 2011
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Talking a common language ?

Photo H Tulsidas, IAEA

IAEA Uranium Production Site Assessment Team (UPSAT) reviewing the planned
Mkuju River Uranium Project, Tanzania - on the edge of Selous Game Reserve and
UNESCO World Heritage Site — 27 May to 5 June, 2013




Uranium resources data

NEA/IAEA Red Book 2011 |IAEA UDEPO
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Total 7 096 600 tU Total 33 881 999 tU

Undiscovered Resources: 10 400 000 tU

IAEA /OECD NEA Uranium 2011: Resources, http://infcis.iaea.org

Production and Demand




IDENTIFIED RESOURCES UNDISCOVERED RESOURCES

NEA-IAEA Classification Scheme

Decreasing economic attractiveness
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Project Maturity — The Third eye

Example of Company Public Reporting — Rio Tinto 2012 Annual

‘Red Book’ Production Terminology Report (available at riotinto.com; Please note Cautionary statement about Forward-
looking statements provided in the report)

Proved ore reserves Prabable ore Total ore reserves 2012 Average
a Type at end 2012 reserves at end 2012 compared with 2011 mill Rio Tinto share
prOd UCtIOﬂ CentreS are of mine recovery  Interest Recoverable
= (a) Tonnage Grade Tonnage Grade Tonnage Grade % % metal
those that n 2012 2011 2012 2011
H H'H millions millions. millions  millions millions
operatlonal condltlon ["'] COPPER of tonnes % Cu_of tonnes % Cu_oftonnes of tonnes % Cu % Cu of tonnes
Reserves at operating mines
Bingham Canyon (US)
—open pit (1) orP 417 0.53 287 0.44 704 835 0.49 048 85 1000 2.940
— stockpiles (m) 40 022 41 034 80 80 028 022 85 100.0 0.191
Escondida (Chile)
—sulphide (n) orp 2739 079 2,145 058 4,884 1993 0.70 057 84 300 8672
—sulphide leach (o) ore 1,103 049 822 0.44 1,926 3,503 047 050 35 300 0.954
. —oxide (p) orP 53 0.95 38 0.88 91 m 0.92 0.86 69 300 0173
pro duction centres Grasberg (Indonesia) OF+U/G 800 105 1624 083 2424 253 100 097 89 @ 6.905
. Northparkes (Australia)
are th ose th at are elth er —open pit and stockpiles 82 040 82 84 0.40 041 86 80.0 0.022
or are firm |y - underground UG 66 080 66 62 080 035 89 800 0377
- H Qyu Tolgoi (Mongolia)
comm Itted fo rcon Stru Ctl on. —South Oyu open pit (r) orp 426 0.54 614 0.40 1,040 955 0.46 049 82 335 1.304
- South Oyu stockpiles (s) (1) 9.0 044 9.0 - 044 - 85 335 0.011
Palabora (South Africa) (t) u/G 35 054 35 49 054 057 84 577 0.093
Total 21642
Reserves at development projects
Eagle (US) (u) UG 52 249 52 43 249 269 57 1000 0.126
o Qyu Tolgoi (Mongolia)
prod uction centres are — Huge Dummett North (v) UG 40 180 460 410 180 190 2 35 2550
th ose fO rw h | C h —Hugo Dummett North Extension (w) u/G 31 173 31 27 1.73 185 2 305 0.151
. Total 2.826
are either completed or
under way, but for which
1 i . i ”
construction commitments have Example of Country Reporting — Canada, “Red Book”, 2011
not yet been made. [...]
Centre #1 Centre #2 Centre #3 Centre #4 Centre #5 Centre #6 Centre #7
Name of production centre Mc/agculaiger McClean Lake Rabbit Lake Cigar Lake Midwest Millennium Kiggavik
P ros[ !ectlve p rod u Ct' on ce ntres are Production centre classification Existing Existing Existing Committed Planned Planned Planned
those that Could be Supported by Start-up date 199911983 1999 1975 2013 NA NA NA
H H Source of ore:
tributary RAR and Inferred, i.e., S T T
“ Id e ntlfled Reso u rces" , b ut fo r Deposit name(s) P2Netal. Sue AE Carbou Eagle Point Cigar Lake Midwest Millennium Lake, End Grid
Wh ICh con StI'U Ctl on p I ans h ave n ot Deposit type(s) Unconformity Unconformity Unconformity L L L Unconformity
yet been made [ ] Resources 135500 U 4400t 11300 U 81000t 1330010 19600 U 44000 tU
° LPee Grade (% U) 122 19 061 140 468 38 047
Mining operation:
Type (OPUG/ISL) uG QOPUG uG uG opP uG OPG
Size (tonnes ore/day) NA NA NA ~200 NA ~500 ~1500
Average mining recovery (%) NA NA NA NA NA NA NA




Attempting alignment

UNFC Class Sub-class

Development

Potentially Pending
commercial
projects Development on
hold
Development 32
_ Unclarified '
Non-commercial
projects
Development not 33
Viable '
3.2
Exploration projects
3.2

NN

2.2

2.3

3.1
3.2,

Status

Prospective

1,2,3
1,2,3
4.1 Prognostic.
2;23 Speculative

Description

Project activities ongoing to
justify development in
foreseeable future

Project activities on hold; may
be subject to significant delay

Economic viability cannot be
determined due to insufficient
information

No reasonable prospects for
economic extraction in
foreseeable future

Based primarily on indirect data
in well defined trends

Based primarily on indirect data




Bridging document

UNFC Classification

UNFC Classes and Sub-classes

UNFC Categories

Bridging
Documents explain
the relationship
between UNFC-
2009 and another
classification
system

Bridging Document
between NEA/IAEA
Classification and
UNFC-2009
prepared after wide
consultation and
preliminary testing
Also in alignment
with solid mineral
CRIRSCO

\VV _/ggloecifications 1
WU gehéidr A

Sub-Class

Approved for
Development

NEA/TAEA Classification

“I AFA-NEA Categories

Justified for
Development

Prospective

De;elo;).ment - 21 (123
Potentially ending
commercial
projects
Development On - 22 (123
Hold

Development
Non- Unclarified

commercial

projects
Development not

3.3
Viable

Exploration
projects

Unclarified

Not viable

Identified Resources

RAR IR*

Identified Resources

Prognosticated
Resources

*Inferred Resources




E- F Matrix

F1.1 Fl12 F13 F21 F22 F23 F3.1 F32 F33 F4
El.1l 2 3 4
El1.2 2 3
E2 4 4 5
E31
E33 11

E and F Categories set minimum
standards for the UNFC-2009 Classes.

NEATAFA NEATAFA ;‘.E-:"IAI A UNFC-2009 Sub- Mapni
Classification Classification ro .ucl:um classes ~apping
Terminology
Existing On Production
Reasonably
. A d fi
Assured Comtnitted pproved for 2
Resources Development
Planned Justified for 3
Development
Development 4
Identified Pending
Resources Prospective
Reasonably Development on 5
Assured Hold
Resources
. Development
Unclarified .
+ nefaniie Unclarified
Inferred Resources Devel ent Not
Not Viable eve r_),pm o
Viable
Unrecoverable 11
Prognosticated
Undiscovered Resources
Resources Speculative 9
Resources
Unrecoverable 11
Less Common
Mappings




Changes suggested

* Add a short glossary explaining “Red Book” terms

* Develop a Guidebook on “Application of United Nations Framework

Classification — 2009 for uranium and thorium projects”.
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Transferring volumes

NEA/IAEA Red UNFC-2009
Book System

A Joint Report by 48 OEGD Nucioar Energy Agency @
he Intemational Atomic Energy Agency OECD
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Uranium 2011:
Resources, Production
and Demand
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Bridging document will aid transfer of resources reported in
Red Book system to UNFC-2009 or vice-versa
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Key milestones in U/Th production cycle

A A /L A A

Milestone 1 Milestone 3

S ity Milestone 2 et el Milestone 4 Milestone 5
eady 1o make Ready to cady 1o make Ready to Ready to start
detailed . mining/ -
; define the ; commission and post-closure
exploration . extraction L
commitment project ST TTE operate activities
Uranium
resources

development
strategy in place

L

Uranium
production
project

Conceptual Studies Scoping Studies Feasibility Studies
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