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The Four Most Important Parameters 
for Evaluation of a Uranium Deposit

1.  Cutoff selection
2.  Dilution
3.  Disequilibrium
4.  Recovery



Disequilibrium
U3O8 As deposited

U3O8 At equilibrium
with daughter products

Daughter Products U3O8
(disequilibrium)
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Plot of Assay and Radiometric Equivalent
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Grade Increasing  ►► 
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Plot of Assay and Radiometric Equivalent

Partial Depletion
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Plot of Assay and Radiometric Equivalent

Depleted by Modern Oxidizing Groundwater
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Plot of Assay and Radiometric Equivalent

Dispersed Down the Groundwater Gradient

Grade Increasing  ►►

………...c …..... c% U308   ‐ Assay or Chemical ……..…e …… e% U308 ‐ Radiometric Equivalent







Fe   Fe   Fe   FeFe    Fe U γ U
Fe   Fe   Fe   Fe Fe   Fe   Fe   Fe U γ U
Fe   Fe   Fe   Fe Fe   Fe   Fe   F e F e  Fe U γ U γ U
Fe   Fe   Fe   Fe Fe  Fe  F e Fe F e Fe  Fe Fe U γ U γ U γ U
Fe   Fe   Fe   Fe Fe  Fe  Fe  Fe F eFe  Fe  Fe  Fe U γ U γ U γ U γ U
FeFe   Fe   Fe   Fe Fe  Fe  Fe  F eF e Fe U γ U γ U γ U γ U 
Fe   Fe   Fe   Fe Fe  F e F e Fe U γU γ U
Fe   Fe   Fe   Fe Fe  Fe U γUγ
Fe Fe                      U γ U
Fe Fe Fe Fe                         U γ U
Fe Fe Fe FeF eFe                                  U γ U γ U
Fe Fe Fe FeF eFe Fe                                U γ U γ U γ U γ U
Fe Fe Fe FeF eFe Fe Fe Fe                U γ U γ U
Fe Fe Fe FeF eFe                     U γ U γ U
Fe Fe Fe Fe                     U γ U 
Fe Fe                U γ U

Fe   Fe Fe Fe Fe Fe γ Fe  Fe F e Fe  Fe Fe Fe U
Fe   Fe Fe Fe Fe Fe Fe Fe F e Fe γ Fe  Fe Fe Fe Fe Fe FeF U       U
Fe   Fe Fe Fe Fe Fe Fe Fe F e Fe  Fe Fe γ Fe γ Fe Fe Fe FeF Fe Fe Fe FeF Fe Fe Fe FeF U
Fe   Fe Fe Fe Fe Fe Fe Fe F e Fe γ Fe γFe γ FeF γ e Fe Fe FeF Fe Fe Fe FeF Fe Fe Fe FeF U
Fe   Fe Fe Fe Fe Fe Fe Fe γ F e γ Fe γ Fe  Fe Fe Fe Fe Fe FeF Fe Fe Fe FeF U
Fe   Fe Fe Fe Fe Fe Fe γFe F e Fe  Fe Fe Fe Fe Fe Fe FeF U U
Fe   Fe Fe Fe Fe γ e  Fe  Fe F e Fe  Fe Fe Fe U



States of Disequilibrium

In equilibrium:
Undisturbed, original quality, radiometric OK

Depleted zone:
Less U3O8 than deposited - radiometric 
overvalues this portion of deposit

Dispersed material:
Lower U3O8 grade than original, radiometric 
undervalues this portion of deposit



Impact of Disequilibrium
Depleted zones:

Require more costly grade control
Require assay tool or lab assay
Less amenable to ISR extraction

Enriched zones:
Require more costly grade control
Require assay tool or lab assay
Easily leached



Roeber/Fredrickson ‘Rolls’



Section 23 Roll



Section 23 Ambrosia Lake - Dispersed



Beicker Pit – South Texas
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