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Global Uranium Demand
Uranium Spot Price – increased to US$138/lb in July 2007

- currently stable at US$50-70/lb, compare < $10 before 1999
Gap between uranium demand and current production driven by increased global 
acceptance of nuclear power and drawdown of HEU stocks.
NPP increasing from 436 to  918 including under construction, planned or proposed
A tonne of mined uranium powers approximately 10-20 GW days of electricity
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•Based on Red book 2007;
• RAR to US$ 130/kg

Global Uranium Reserves
•Approx 90% in ten countries
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Challenges facing Mining Project Delivery
• Experience in design and delivery of uranium processing facilities

• Wide range of skilled engineers required
• Competition from other sectors
•Ageing knowledge base of uranium projects / metallurgy / practice

• Community acceptance must be built on understanding and trust
• Radiological concerns with Health, Safety and Environmental issues
•Inexperienced regulatory authorities in many countries

•Transfer of new techniques developed during the uranium ‘drought’
• Cost uncertainty from financial crisis;

• dynamic price/availability situation for energy/reagents/equipment 
• e.g. sulphuric acid/resins/reagents

• Treatment of low grade ore may expose equipment or area size constraints
• Competition for water supplies and creation of effluents
•Tailings disposition and containment must be planned and controlled
• Swings in uranium sale price; below $10/lb. to above $100/lb
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Risks in delivering new complex mining projects

Delay;
Cost overrun.

Communications / Approvals 
Licensing

Delay;
Cost overrun.

Availability of power and water

Delay;
Procurement schedule slippage;

Cost overrun; 
Revenue underrun.

Engineering and planning 
development

Delay;
Accuracy compromised;

Potential rework;
Cost overrun.

Test Work Data Insufficient

EffectRisk
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Statutory Requirements – Regulatory Dependence

Limited Carriers, Routes and Ports;
Anti Terrorism Provisions.

Product Security and Transport

Spillage Prevention;
Site Rehabilitation;

Emissions and Effluents.
Environmental Commitments

Regulatory Authorities;
National Standards;

Earthing and Lightning Protection;
Insurers Guidelines;

Static Control for SX Facilities.

Fire Detection and Suppression

Code of Practice;
As Low As Reasonably Achievable;
Ongoing personnel monitoring;

Detailed plans.

Radiation Protection

RequirementsDesign Consideration
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Customer Requirements for Yellowcake

Selected Carriers & Fixed Rates;
Handling & Sampling Costs.

Delivery

Only 4 Recognized Converters;
Long Term Contracts.

Limited Choice

Chemical Specification;
Minimum U3O8;Penalties apply for impurity.

Quality

Dry Product in Drums Preferred;
Palletized and Containerized;
Custom Designed Facility.

Packaging

RequirementsDesign Consideration
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Uranium Ore Types

South Australia 

Vein, volcanic & conglomerate

Breccia

Other occurrences

South Australia
Kazakhstan
Uzbekistan 
Western USA

Africa; Niger Gabon & South Africa
Western Australia 

Namibia

Sandstone

Surficial - Playa

Northern Australia
Central Canada

Unconformities

Examples (not exhaustive)Type
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Ore Treatment Processes

Stope Mining;
Flotation and Acid Leaching;

CCD/Clarification/SX;
Precipitation and Calcining.

Breccia

Similar to unconformity or
In-Situ Leach;

Clarification & IX/SX;
Precipitation & Dewatering.

Selective mining;
Mill in liquor or heap leach;

SX/IX/RIP or direct precipitation,  
Double Precipitation & purification.

Sandstone

Surficial

Selective mining & sorting;
Acid Leaching/CCD/SX,  

Precipitation and Dewatering.
Unconformities

ExampleType
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Process Metallurgy influenced by soluble impurities

Water Source/Supply/Quality;
Pre or Post Treatment;
Alkaline/Acid Leaching;

Cationic SX or Precipitation;
RIP / IX Options.

Potential for By-Product

Salinity

Precious Metals

Ore Blending;
Redox Control;

Filtration / Absorption.
Organics

Partial Leaching & pH Control;
Anionic SX or Precipitation.

Iron

Leach with Uranium;
Redox Control;

Selective SX or Precipitation;
Potential By-Product.

Base Metals

Design ResponseImpurity
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Tailings impoundment must be planned

Infiltration and Evaporation
Return and Recycle Systems

Rainfall and Run-off 
Availability and Location
Confinement and Cover
Potential for Weathering

Water Balance

Waste Rock

Water Recycling
Treatment of Discharge

Variations in Time
Impurities

Beach Slope
Percolation and Drainage

Size Distribution

Settled Density
Water Recovery

Long term stability 
Ore type and mineralogy

Design ResponseCharacteristic
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Heathgate Resources -
Beverley

■ Project commenced production in 1998
at 500-1000 tpa U3O8

■ Deeply covered, relatively small 
ore body

■ Acid leaching with saline water 
circulated through ore

■ Uraninite in paleo-channel permeable sands
■ Recovery by IX and elution technology
■ Peroxide precipitation and moderate temperature drying
■ Water disposal into leached ore body; no tailings disposal
■ Expansion at ‘4 mile’ deposit approved by Environment Minister
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Uranium One - Honeymoon 
Development spanned 25 years
■ Exploration and Demonstration plant 1980-82
■ Development restarted 1997, now in 

design/construction
■ Deeply covered, relatively small ore body; 

3-4000 tonnes U3O8
■ Acid leaching with saline water circulated through ore
■ Uraninite with pyrite in paleo-channel permeable sands
■ Extraction based on ISL and SX technology
■ Peroxide precipitation and moderate temperature drying
■ Successful uranium recovery from saline waters
■ Production forecast 400 tpa U3O8
■ Water disposal into leached ore body; no tailings disposal



Slide 14

BHP Billiton - Olympic Dam –
Operation spanned 20 years

■ Discovery in mid 70s, started production in 1988
■ Staged expansion proposed from 4,000 up to 15,000 tpa U3O8
■ Iron oxide, copper-rich breccia under deep cover
■ Uraninite, coffinite and brannerite associated with copper sulphides
■ Flotation and acid leaching of concentrate and tailings
■ Uranium SX in pulse columns follows copper SX in mixer settlers
■ Ammonia precipitation yellowcake and high temperature calcination
■ Dry stacked disposal of acid tailings, (also mine back fill)
■ Current water supply from Great Artesian Basin
■ Sea water desalination  proposed for expanded process demands
■ Expansion waiting approvals to extend project life 20+ years
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ERA - Ranger – Operation 
spanned 28 years
■ Discovery in mid 70s, started 

production in early 80s
■ Expansion in late 90s to above 

5,000 tpa U3O8
■ Unconformity deposit contains 

pitchblende and brannerite
■ Crushing and milling follows 

radiometric sorting
■ Acid leaching whole ore and solution recovery by CCD washing
■ Uranium extraction stripping in mixer settlers with sulphate stripping
■ Ammonia precipitation yellowcake and high temperature calcination
■ Wet disposal of partially neutralized tailings in pit and TSF
■ Water supply from site run off
■ Excess water disposed off site after treatment
■ Expansion based on heap leach under study
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Paladin Energy – Langer Heinrich Project

■ Located in Namibia, Southern Africa
■ Consists of conventional hard rock mill 

and alkaline leaching circuit
■ Calcrete deposit occurs over 15km with 7 

high grade pods
■ BFS completed April 2005, Construction / 

Commissioning complete Dec 2006
■ Phase 2 increased production to 1430 t/y

U3O8 complete June 2009
■ Phase 3 approved
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Innovations become prevalent as ore grades fall

■ Ore upgrade; Beneficiation/selective mining/radiometric sorting
■ RIP recovery suited to difficult to settle slurry
■ IX recovery  from unclarified liquors
■ SX recovery from high chloride liquors
■ Peroxide precipitation & Low Temperature Product Drying
■ High compression or paste thickening of tailings for water conservation
■ Concentrate leach in Digesters or Autoclaves
■ SX advances in Reagents – Techniques - Hardware - Equipment
■ In-situ or In place leach for deep ore bodies
■ Modular / Relocatable Plants
■ Heap Leaching; acid or alkaline conditions
■ Improved IX/RIP Resins/Techniques/Equipment and Controls
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Thank you for your attention


