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How to find the source of a
GW geochemical anomaly
found downstream
of an orebody?

Geochemical
anomaly

AN
Meteoric water
-1 0
o P U ore body

Acquisition of a specific geochemical signature

We tested the feasibility of a multi-disciplinary
approach combining :

— A geological model
d — A hydrogeochemical survey of GW
— A 3D GW flow model.

—

m Help exploration to extend known deposits and find new ones
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Field acquisition August- October 2016

Water level measurements on 60 wells
+ GW sampling on 31 wells
v' 11 screened in the Basement
v' 19 screened in the Sandstones
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4 nested wells to check
the vertical drainance
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Hydrogeochemical results

Very low U concentration for all samples
< 0.1 pg/L for 20 samples

Strong reducing conditions, Eh ~ -100mV

Saturation Indexes > 0 for Uraninite and Coffinite

5 samples with very high TDS (400-900 mg/L), N

Highest Cl and other elements concentrations

1 sample upstream
of the orebody

4 samples near
a known orebody
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Zoom upstream of the anomalous well
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Development of a

3D GW model
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W Groundwater model

FeFlow
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Thickness ~ 300 m, 19 layers

» Triangular meshes 32 250 nodes
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GW model structure

Simplification of the geological
structure to represent the possible
GW pathways

Addition of faulted zones in the
basement as vertical structures
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various scenarii of K in fault zones

Basement Best fit with Kv fault > Kv basement
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GW model results
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pathlines, backward from our anomaly



Plume Shape Backward GW pathlines

Plume upstream of Well X is :
- narrow (max 300m wide)
- about 3600 m long

Influence of fault zones on GW flows

When the hydraulic gradient is parallel to the fault
GW direction is controlled by the fault

Low hydraulic gradient

When the hydraulic gradient is perpendicular to the fault
GW flow direction is not modified by the fault

Strong hydraulic gradient
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» Significant geochemical anomaly in Cl, Na, Mg, K... Conclusion

in the 4 wells close to a known orebody + well X
Strong relationship between these elements indicating a common source

» Type of anomaly already found in GW at Cigar Lake mine
attributed to the dissolution of such elements present within the alteration halo
surrounding the ore body

» A 3D groundwater model was developed to interpret the source of the anomaly. It allows :
- evaluating the role of the geological structures in the GW flow
- displaying backward water pathlines and plume shape upstream of the anomaly

- calculating travel time
8 Target 1

- Identifying 3 new targets for
future exploration

Target 3
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