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Uranium production can involve different 

methodologies 
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Non-uranium producing mines 

There are numerous mines, which have never produced U or Th, whose 

economic minerals have elevated levels of U or Th associated with them.  

Generally the associated concentrations (grades) are 1-2 orders of 

magnitude lower than those of the primary uranium producers.  

However, there are a number of mines and deposits where grades can 

match or exceed those of commercially producing uranium mines.  

These mines do not produce uranium usually because the potential 

returns  are too small to justify the outlay on additional specialist 

metallurgical plant. 
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Mining operations producing uranium as a by-product 

Copper mining (South Africa 
(formerly) and Australia) 

 

Phosphate rock mining (and 
production of phosphoric 
acid) (formerly mostly USA) 

 

Gold mining (South Africa) 

 

Also some other mines 
perhaps in future, e.g.  
Morocco, Jordan 
(phosphate), Finland (Ni-Zn), 
Zambia (Cu), Australia, 
Greenland (Rare Earth 
Elements) 

 
 

 
Uranium extraction plant at a phosphate fertiliser 

plant, Florida USA (not in current use) 

    P.Waggitt 
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UNFC-2009 is a 3-tier system 

Principles Classification Framework 

Specifications Application rules 
Uranium 
Bridging 

Document 

Guidelines Non-mandatory guidance 
Uranium 

Guidelines 
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Bridging Documents explain the relationship between 

UNFC-2009 and another classification system  
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Bridging document will aid transfer of resources reported 

in Red Book system to UNFC-2009 or vice-versa  

NEA/IAEA Red 

Book System 

Bridging 

document 

UNFC-2009 
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Facilitating easy application of UNFC-2009 to uranium and 

thorium resource projects  
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UNFC-2009 Classification CRIRSCO 

Template 

NEA/IAEA Classification 

UNFC Classes and Sub-

classes 
UNFC Categories 

CRIRSCO  Classes and 

Sub-classes 

Class Sub-Class E F G Class Sub-Class IAEA-NEA Categories Status 

Commercial 

Projects 

On 

Production 
1 1.1 

1   

  

  

  

Mineral 

Reserves 

Proved  

  

 Reasonably Assured Resources 

(RAR) 

  

Existing 
2 Probable  

Approved for 

Developmen

t 

1 1.2 

1 Proved  

Committed 2 Probable  

Justified for 

Developmen

t 

1 1.3 

1 Proved  

Planned 2 Probable  

  

Potentially 

Commercial 

Projects 

Developmen

t Pending 
2 2.1 

1   

  

  

  

  

Mineral 

Resources  

  

 Measured 

  

  

Identified Resources      

  

RAR 

Prospectiv

e 

2 Indicated 

3 Inferred IR* 

Developmen

t On Hold 
2 2.2 

1 Measured 
RAR 

2 Indicated 

3 Inferred IR* 

Non-

commercial 

Projects 

Developmen

t Unclarified 
3.2 2.2 1,2,3 

  

  

  

  

Inventory  

  

(not 

defined in 

Template) 

  

Developmen

t Unclarified 

(not defined 

in Template) 
  

Identified  

Resources 

  

RAR                    

IR* 

  

Unclarified 

Developmen

t Not Viable 
3.3 2.3 1,2,3 

Not Viable 

  

(not defined 

in Template) 
Not Viable 

Exploration 

Projects 

  

3.2 3.1 4 

  

  

  

Exploratio

n Results 

  U
n
d

is
c
o

v
e

re
d

 

R
e
s
o

u
rc

e
s

 

Prognosticated  

Resources 

  

3.2 
3.2, 

3.3 
4 Speculative Resources 
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Workflows in national reporting 

CRIRSCO UNFC-2009 
NEA/IAEA 

Classification 

National 
Classification 

UNFC-2009 
NEA/IAEA 

Classification 

National 
Reporting 

UNFC-2009 
NEA/IAEA 

Classification 

CRIRSCO 
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Geologic knowledge 
Project feasibility 
Socio-economic viability 
Policy and regulatory frameworks  

 
(combination approach of E, F, and G axis considerations) 

 

Socio-economic viability issues (E-axis) 
 

Known environmental or social impediments or barriers to projects (E-axis) 

 
Project viability issues (F-axis) 

 
Geological knowledge challenges (G-axis) 
 
In-situ leach production (solution mining of underground uranium deposits) 

Small, critical number of 
control points in a project 

life-cycle 

Uranium guidelines are hinged on critical control 

point and milestone-driven approach 
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U mining lifecycle and resources 

Conceptual 

Studies 

Order of 

Magnitude 

Studies 

Pre-feasibility 

Studies 

Feasibility 

Studies 

Project 

Implementation 

Mine closure, 

Remediation and 

Handover 
Conceptual 

Studies 
Scoping 
Studies 

Pre-feasibility 
Studies 

Feasibility 
Studies 

Project 
Implementation 

Remediation & 
Social re-

integration 

Commercial Project 
Potentially 

Commercial 
Project 

Non-
Commercial 

Project 

 

Quantities in 
Place 

 

Exploration 
Project 

Exploration 
Project 

Development 
Unclarified 

Development 
Pending 

Justified for 
Development  

Approved For 
Development 

On Production 

Sales 
Production 

Non-Sales 
Production  

(Dissipated in 
wastes, 

products & 
environment) 

Development 
On Hold 

Development 
Not Viable 

3 3 4 3 3 4 3 2 1,2,3 2 2 1,2,3 1 1 1,2,3 

Accurate and transparent management of essential materials throughout the lifecycle 

Reserves Resources 

1 2 3 4 5 
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Over 45 million tonnes of U; and what else? 

No Type Number of reported 

world deposits 

No of U 

deposits in 

UDEPO 

Total Resources 

in UDEPO (t U) 

Average Grade 

(ppm U) 

Remarks 

1 Intrusive (Plutonic 

sub-type) 

646 – Porphyry copper 

depositsb 

125 – Peralkaline 

complexeC 

527 - Carbonatitesy 

32 651 773 40 – 6 400 REE, Nb, Ta, Zr, U, 

Cu, Au, Ag, Mo 

2 Polymetallic Iron 

Oxide Breccia 

Complex 

33 z (Over 1003) 16 2 438 773 60 - 850 Cu, Au, Ag, U 

3 Lignite-coal 27004 (23 057 billion 

tonnes Reserves + 

Resources a) 

35 7 378 159 20 – 1 700   

4 Phosphate 16355 (300 billion 

tonnesx) 

57 13 941 025 10 – 3 033 P, S, F, REE, U 

5 Black shale   50 20 962 042 17 - 1200 Ni, Co, Cu, U 

6 Heavy mineral sands   777     REE, Ti, Th, Zr, Sn 

7 Lignite-coal ash 21 billion tonnes8         Ge, U 
8 Mine tailings   89 250 000  30 - 80  U, Ag 

9 Mine wastes          U 

10 Mine water          U 

11 Phosphogypsum 2.6 – 3.7 billion tonnes 
10  

      REE, F, S, U 

12 Metal  slags         Sn, Nb-Ta slags with 

U 

13 Sea water     4 500 000 000 3.3 ppb Multiple elements, U 

Total (excluding seawater) 45 621 772     
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Assessing comprehensive extraction 

Quantities associated with known and potential resources 

Contained in Ore concentrates/Phosphoric acid/other 
intermediate products 

Not 
Commercial 
for current 
extraction 

Potential for 
Commercial 
extraction 

Commercially 
Extracted 
quantities 

Dissipated in 
products, 
wastes, 

environment 

Not 
extracted; 

available in 
Wastes/PG  

process 
water 

Available 
in raffinite 
and slags 

Available 
in tailings 
and clays 

Accurate and transparent management  of essential materials 
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UNFC can have many dimensions beyond what 

is obvious 

•International best practice for sustainable management of resources 

•Standard for reporting base-line data on natural resources 

•Tool for managing mineral resources required for food production 

•Interconnected tool to manage impact on water systems  

•Unified management system for all energy resources 

•Value-addition possibilities can be quantified 

•Issues related to environmental impact and mitigation can be assessed 

•Sustainability reporting can be linked to UNFC-2009 

•Promotes multi-stake holder global partnership 

•Provides a frame-work for high-quality data for monitoring progress 
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Thank you  


