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Millennium

Location mapLocation map
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Millennium deposit Millennium deposit –– Current statusCurrent status
• Resources 

• Indicated 469,000 t @ 3.84% U (18.01 t U)
• Inferred 214,000 t @ 1.75% U (3.745 t U)

• Mineralization is basement-hosted, therefore can be mined 
conventionally 

• Prefeasibility was undertaken in 2006
• Feasibility study commissioned in 2008 
• Development proposal submitted to regulators upon 
successful completion of feasibility

• Initial production is scheduled for 2017
Millennium Exploration CampMillennium Exploration Camp
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Millennium deposit Millennium deposit –– Generalized geologyGeneralized geology
Millennium – 642 m Depth

Photo Courtesy of the SRC
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PrePre--Feasibility Feasibility –– Technical problemsTechnical problems
• Shaft sinking is the highest identifiable technical risk to 
completion of pre-production development 

• The shallowest location of the unconformity is important for 
shaft sinking to minimize costs

• Location and nature of the unconformity above planned mine 
workings is critical for mine design
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Millennium seismic program Millennium seismic program –– ObjectivesObjectives
• Map, in detail, the location of the sandstone/basement 
unconformity in proximity of the planned mine infrastructure

• Image vertical to sub-vertical structure in and around the 
proposed mine infrastructure

• Provide geotechnical information on the Athabasca Group 
sandstone and basement rocks hosting the deposit

• Assess the use of seismic techniques in directly imaging 
Millennium style uranium mineralization or alteration 
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Seismic techniques applied at MillenniumSeismic techniques applied at Millennium
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Borehole seismic surveys Borehole seismic surveys –– Location mapLocation map
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Seismic coverageSeismic coverage
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Seismic survey techniques Seismic survey techniques -- ResolutionResolution
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SideSide--scan results scan results –– CXCX--062062
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3D Surface seismic interpretation3D Surface seismic interpretation
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3D VSP Cube 3D VSP Cube –– InterpretationInterpretation
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3D VSP Cube 3D VSP Cube –– InterpretationInterpretation
CX-061CX-045,047

-300

-400

-500

-600

-700

-800

Depth (m)

West                                                 EastWest                                                 East



IAEA URAM Conference - Vienna, June 22-26, 2009 25

Simplified structural interpretationSimplified structural interpretation
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Conclusions (1)Conclusions (1)
• Side-scan surveys confirmed the competency of the 
Athabasca Group sandstones in proximity of the shaft pilot 
holes

• VSP surveys provided detailed information on the location of 
the unconformity proximal to the shaft pilot holes and above 
the proposed mine workings

• VSP surveys imaged potential post-Athabasca faults that can 
be addressed in the mine development plan
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Conclusions (2)Conclusions (2)
• Processing and interpretation of the multiple datasets is 
complex and time consuming

• The borehole seismic data has enhanced the understanding 
of both the 3D seismic cube and the geology hosting the 
deposit

• The seismic dataset are dynamic. Continued processing and 
interpretations are required as additional geological 
information become available

• Seismic surveys are now accepted as one of the 
discriminatory tools for shaft site selection during mine 
development at Cameco.
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Millennium 3D seismic gridMillennium 3D seismic grid
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