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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.



The requirement for a liner
In South Africa



The Requirement for a Liner

DWS’s philosophy has changed in the past 20 years

Historic Philosophy New Philosophy

e Dilution and attgnuation of water * Protection of waterglesources
contamination  Prevention og¥amination in the

« Mitigating con ion spread first place

» Pollution clean-up.

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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The Requirement for a Liner

Waste Type Landfill Disposal Requirements
Waste Acce pt ance C rite I a The disposal of Type 0 waste to landfill is not allowed. The waste must be treated
. . Type 0 Waste | and re-assessed in terms of the Norms and Standards for Assessment of Waste for
for Dlsposal to Landfill Landfill Disposal,

Type 1 waste may only be disposed of at a Class A landfill designed in accordance
with section 3(1) and (2) of these Norms and Standards, or, subject to section 3(4) of
these Nomms and Standards, may be disposed of at a landfill site designed in
accordance with the requirements for a Hh / HH landfill as specified in the Minimum
Requirements for Waste Disposal by Landfill (2" Ed., Department of Water Affairs
and Forestry, 1998).

Type 2 waste may only be disposed of at a Class B landfill designed in accordance
with section 3(1) and (2) of these Norms and Standards, or, subject to section 3(4) of
Type 2 Waste | these Nomms and Standards, may be disposed of at a landfill site designed in
accordance with the requirements for a GLB+ landfill as specified in the Minimum
Requi ' 998).

Type 3 waste may only be disposed of at a Class C landfill designed in acco

with section 3(1) and (2) of these Norms and Standards, or, subject to section 3(4) of

Marula platlnum talllngs Type 3 Waste | these Norms and Standards, may be disposed of at a landfill site designed in

accordance with the requirements for a GLB+ landfill as specified in the Minimum

> Requirements for Waste Disposal by Landfill (2 Ed., DWAF, 1998), :
Wﬁm accordance

with section 3(1) and (2} of these Norms and Standards, or, subject to section 3(4) of
Type 4 Waste | these Nomms and Standards, may be disposed of at a landfill site designed in
accordance with the requirements for a GLB- landfill as specified in the Minimum
Requirements for Waste Disposal by Landfill (2 Ed., DWAF, 1998).

Type 1 Waste
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The Requirement for a Liner

Type 3 waste may only be disposed of at anl:lﬁll designed in accordance
with section 3(1) and (2) of these Norms and Standards, or, subject to section 3(4) of
Type 3 Waste | these Nomms and Standards, may be disposed of at a landfill site designed in
accordance with the requirements for a GLB+ landfill as specified in the Minimum
Requirements for Waste Disposal by Landfill (2" Ed., DWAF, 1998).

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
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Case study

Marula Tailings Dam 2



Marula Tailings Dam 2
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Marula Tailings Dam 2

TD 2 Statistics

Footprint: 77 Ha
Max height: 47 m
Design life: 20 yrs

Tallings received from same plant
as existing TD 1

Elevated nitrate (NO,) levels
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Design challenges

Drainage
Stability
Others



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
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Additional challenges

= Protection from stormwater damage

= Protection from blinding from fine
tailings
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Marula TD 2 Drainage Design
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Marula TD 2 Drainage Design
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Marula TD 2 Drainage Design

Section through a typical drain
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Marula TD 2 Drainage Design

Section through a typical drain
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Marula TD 2 Drainage Design

Section through a typical drain
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Marula TD 2 Drainage Design

Section through a typical drain

2
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Stability
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Stability

Existing TD 1 New TD 2
Unlined Lined
Weakest layer Underlying soill Liner interface
o =21° b =16°
Outer slope 1:3 1:4
/\ . ///\ 1
3 4
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Stability

SAIMM Tailings Storage Conference 2020

1.595

Overall slope =1:4

_— 1

4

13 February 2020

=~=srk consulting

21



Stablility — determination of interface shear strength
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Stablility — determination of interface shear strength
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Construction challenges

52 km of drainage pipes
700,000 m? of liner = 1,100 rolls
220 km of liner welds



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

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams

SAIMM Tailings Storage Conference 2020

Panel
layouts

Failed seams
documented
& retested

Bedding surface
survey & sign off

Repairs
spark
tested
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Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams
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Panel
layouts

Failed seams
documented
& retested

Bedding surface
survey & sign off

Repairs
spark
tested
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Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams
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Panel
layouts

Failed seams
documented
& retested

Bedding surface
survey & sign off

Repairs
spark
tested
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Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams

SAIMM Tailings Storage Conference 2020

F
y = mqm];m]m[ J;MLI 3::;3 8 [1 Fépalr ”ﬁ__r-_
IIW E'. ar 311?4 2075 :zmﬁ |2954r ‘I -

Repa 0% Repair 05 ?.:pal rad _:‘..Izpl Fﬁ [ -
r - =|.‘=|::.3|l EI] — —;\:p air 29 |_ 258 .rj_';l;m

/ 301_—-———-___________'310 Repair 98 Repar 100 Heyu i Repair 1021

Regair 08 Repar &7 (":l'am 2062
s ; Repair 103 |
DS2Reertl— R

Repair 104
Panel —————Repar 113 ————
I t .'Ill ciz LR R:pall 105
ayOU S Hena'ﬂi'nss-—-——.__hﬁepa,m Al
2067 |
Repsi !':1‘3—-—._||I
15 1 e e |
= "o e
443 REFII—.!ir“D Ds7 Repair 110 Repar 10 zgaa;-c'-ﬂ
' L Repar 108 ——paniceq
T | Repair 63
R"'F‘l’"“‘ Repair 67

e —_—
I ey
_____'Eepla"’ﬁ'zg?—‘—
= | w72

Failed seams o 08 15— paroy e
- D59 - | 2073 Repar
3027 ‘—__?epalr‘g—-—-——d

2074 ='e..;3|r"3

documented
.0 :\Ep.lauﬂ

Rep.u 74

/

R ria 343
& retested T\!?’Eﬁa”" il 5 n7E R
—___——_——____\______' | o e:eir 78
3925_ 5 Reﬁmrd—m-—-s—_f
_'?ecagrSS——%;
I = |
 Repair 4

DS 12 |
_‘_‘_-_‘_‘_‘_‘—-—_-_‘_‘_‘_ I
ama Rengr3E 2880
.7

= Reparr K=t e———
—————— _Repair37__ 281 |

Repar 15102 =
0153014 ?—ig A A
3008 23000 { 3008 Repair 55 ik
~ Repair 56 » Repair 53
1 ‘—-_Rﬁpalrun_____‘_m
—— Recair 42 Rapair 59-—_;@__}{

ks 3004 | apna

e Repair 58"
E==; el 3002 Regair 59
. LHJW ' Repar 70
—L_ - 2800 29;E|I Repar 48, Repar 43 Repal-'lk‘_m e 2084 AII
%imm ‘q‘——_f
280 o
Fepairdd=—71_ 05 2036 /

- RECAIT40 =onas

13 February 2020 =¢= srik

| Repair ?""
Fepar .55__.___29?3

29

P



Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams
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Panel
layouts

Failed seams
documented
& retested

Bedding surface
survey & sign off

Repairs
spark
tested
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Quality Assurance

Quality control & assurance for liner

SAIMM Tailings Storage Conference 2020

Trial welds
(shear &
peel tests)
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Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams
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Panel
layouts

Failed seams
documented
& retested




Quality Assurance

Quality control & assurance for liner

Match rolls to Panel
factory quality layouts
certificates

Delivery
records

Destructive Failed seams
test /150m documented
of weld & retested

Pressure test
welded seams
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Bedding surface
survey & sign off

Repairs
spark
tested
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Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams
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Panel
layouts

Failed seams
documented
& retested

Bedding surface
survey & sign off

Repairs
spark
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Quality Assurance

Quality control & assurance for liner

Match rolls to Panel Bedding surface
factory quality layouts survey & sign off
certificates

Delivery
records

Destructive Failed seams Repairs
test /150m documented spark
of weld & retested tested

Pressure test
welded seams
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PROGRESSIVE LINING INSTALLATION REPORT
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Quality Assurance

Quality control & assurance for liner

Match rolls to
factory quality
certificates

Delivery
records

Destructive
test /150m
of weld

Pressure test
welded seams
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Panel
layouts

Failed seams
documented
& retested

Bedding surface
survey & sign off

Repairs
spark
tested
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: : Intermediate penstocks
Protection against stormwater damage

o

Potential problems
= High speed stormwater runoff over liner
= Ponding above & below liner

Mitigation measures ?

Protection bunds
around drains

EXISTING FACILITY TD ‘I
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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
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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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