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Key message of this presentation:
Although there are many environmental benefits 
to the inclusion of a liner in a tailings dam, 
this does increase the complexity of the design, 
construction and operation of the tailings dam.



In South Africa
The requirement for a liner 
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DWS’s philosophy has changed in the past 20 years

The Requirement for a Liner

Historic Philosophy New Philosophy
• Dilution and attenuation of water 

contamination
• Mitigating contamination spread 
• Pollution clean-up.

• Protection of water resources  
• Prevention of contamination in the 

first place 
NEMA Regulations (632, 634, 635 & 636) administered by the DWS

Waste Acceptance Criteria for Disposal to Landfill 
applies to all waste, including tailings 
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Waste Acceptance Criteria 
for Disposal to Landfill

The Requirement for a Liner

Marula platinum tailings
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The Requirement for a Liner

Type 3 waste requires a Class C landfill barrier system 

OR

a barrier of equivalent performance
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The Requirement for a Liner
Core components of a Class C landfill barrier system

Barrier 
components

Protection 
components
Drainage



Marula Tailings Dam 2
Case study
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Marula Tailings Dam 2

Marula 
Platinum 

Mine
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TD 2 Statistics
Footprint: 77 Ha

Max height: 47 m

Design life: 20 yrs

Tailings received from same plant
as existing TD 1 

Elevated nitrate (NO3) levels

Marula Tailings Dam 2

N

TD 2

TD 1



Design challenges
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Drainage
Stability
Others
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Drainage

Above-liner drains
 Draw down the phreatic surface
 Reduce head on the liner  reduce 

seepage gradient
 Reduce liquefaction potential of 

tailings

Under-liner drains
 Mitigate against construction issues
 Provide leakage detection layer
 Drain seepage from existing TD 1

Purpose
 Protection from stormwater damage
 Protection from blinding from fine 

tailings

Additional challenges
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Marula TD 2 Drainage Design
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Marula TD 2 Drainage Design

Herringbone 
drains
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Marula TD 2 Drainage Design

Herringbone 
drains

Blanket drain

Toe drain
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Section through a typical drain

Marula TD 2 Drainage Design
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Section through a typical drain

Marula TD 2 Drainage Design

Barrier components
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Section through a typical drain

Marula TD 2 Drainage Design

Drainage components
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Section through a typical drain

Marula TD 2 Drainage Design

Protection components
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Stability
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Existing TD 1 New TD 2
Unlined Lined

Weakest layer Underlying soil
Ф = 21°

Liner interface
Ф = 16°

Outer slope 1:3 1:4

Stability

1

4

1

3
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Stability

Overall slope = 1:4

1
4
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Stability – determination of interface shear strength
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Stability – determination of interface shear strength



Construction challenges
03

52 km of drainage pipes
700,000 m2 of liner = 1,100 rolls 
220 km of liner welds
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Quality Assurance 
To ensure the tailings dam succeeds to limit seepage, it needs to be 
constructed to the highest standard
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Quality Assurance 

Bedding surface 
survey & sign off

Panel 
layouts

Match rolls to 
factory quality 
certificates

Delivery 
records

Trial welds 
(shear & 
peel tests)

Repairs 
spark 
tested

Failed seams 
documented 
& retested

Destructive 
test /150m 
of weld 

Pressure test 
welded seams

Compile QAQC 
& submit to 
DWS

Quality control & assurance for liner
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Quality control & assurance for liner
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Potential problems
 High speed stormwater runoff over liner
 Ponding above & below liner

Mitigation measures ?

Protection against stormwater damage

Stormwater cut-off trench

Protection bunds 
around drains

Intermediate penstocks
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Protection against stormwater damage
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Other challenges
Trafficking over liner

Concurrent construction of liner and drains

Storage of materials

Commissioning



In conclusion:
Although there are many environmental benefits 
to the inclusion of a liner in a tailings dam, 
this does increase the complexity of the design, 
construction and operation of the tailings dam.
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