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Presentation Layout
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• Results & Discussion – Flow Modelling Results and 
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Introduction
• Traditional stability analyses of tailings storage facilities (TSFs) 

is usually two-dimensional.
• Relies heavily on visual inspection, piezometer data and CPTu 

data.
• Facility often isolated from aquifer systems.
• GISTM emergence – requires integrated approach.
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Methods
• Numerical flow modelling utilised to bridge the gaps between 

inspection areas.
• Illustrates areas of flow convergence and potential instability.
• Full hydrogeological characterisation of the TSF and 

underlying aquifers.
• ERT, Rotary Core- and Percussion Drilling, Packer Testing and 

Pumping Tests, CPTu.
• Data integration with slope stability analysis
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Results and Discussion
• Geometric- and material data integration shows a hydraulic 

continuum in many cases.
• Calculated phreatic surface elevation error ranged between 1 

– 6%.
• Integration of regolith is crucial to seepage- and pressure zone 

identification.
• Components contributing to seepage in the TSF can 

successfully be identified in flow budgets.
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Results and Discussion
• Potential risk zones were consistently and successfully 

identified.
• Calculated phreatic surfaces were used to perform stability 

analyses for identified risk zones.
• Potential leakage zones and clogged underdrainage zones 

could be identified.
• Unsaturated flow parameters provide insight to flow 

mechanisms.
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Conclusions
• Groundwater numerical models – a useful, 

integrative tool to generate inputs used for 
tailings stability analysis (especially under 
unsaturated conditions.

• Integration of natural- and anthropogenic 
aquifers consistently yielded reliable model 
results.

• Identify potential zones of leakage, 
groundwater inflow, instability, liquefaction, and 
contaminant release.
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