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= L& Wwater & sanitation

Department:
Water and Sanitation
REPUBLIC OF SOUTH AFRICA

NATIONAL ENVIRONMENTAL MANAGEMENT WASTE ACT REGULATIONS 2013:

BASAL BARRIER SYSTEM CHECKLIST FOR THE LEAD AUTHORITY (NATIONAL

OR PROVINCIAL GOVERNMENT) IN ADVANCE OF DOCUMENT SUBMISSION TO
COMMENTING AUTHORITY

In order to consider a waste license application, it is worth reminding ourselves of the
requirements for a pollution control barrier technical report as shown below (emphasis is
added by a yellow highlight), over and above controlling legislation from which extracts
are included as Appendix A.

1. Extract from NEMWA Regulations 2013 R636 regulation 3 (emphasis added)

Regulation 3. Landfill Classification and Containment Barrier Design

3 (1) The containment barriers of landfills for the disposal of waste in terms of section 4
of these Norms and Standards must comply with the following minimum engineering
design requirements-
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(a) Class A Landfill:
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(b) Class B Landfill:
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(c) Class C Landfill:

Waste body

300 mm thick finger drain of

geotextile covered aggregate

100 mm Protection layer of silty sand or a
geotextile of equivalent performance

1.5 mm thick HDPE geomembrane

300 mm clay liner (of 2 X 130 mm
thick layers)

Under drainage and monitering
system in base preparation layer

in situ soil
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(d) Class D Landfill:

Waste body
150mm Base preparation layer

In situ soil

3(2) The following containment barrier requirements must be included in an application
for waste management licence approval of a landfill site or cell —

(a) design reports and drawings that must be certified by a registered, professional
civil engineer prior to submission to the competent authority;

(b) service life considerations that must be quantified taking into account temperature
effects on containment barriers;

(c) total solute seepage (inorganic and organic) that must be calculated in determining
acceptable leakage rates and action leakage rates;

(d) alternative elements of proven equivalent performance which has been
considered, such as the replacement of -
(i) granular filters or drains with geosynthetic filters or drains;
(ii) protective soil layers with geotextiles; or
(iii) clay components with geomembranes or geosynthetic clay liners;

(e) All drainage layers must contain drainage pipes of adequate size, spacing and
strength to ensure atmospheric pressure within the drainage application for the
service life of the landfill;

(f) Alternative design layouts for slopes exceeding 1:4 (vertical: horizontal) may be
considered provided equivalent performance is demonstrated;

(g) Construction Quality Assurance during construction;

(h) Geosynthetic materials must comply with relevant South African National Standard
specifications, or any prescribed management practice or standards which ensure
equivalent performance; and

(i) Consideration of the compatibility of liner material with the waste stream, in
particular noting the compatibility of natural and modified clay soils exposed to
waste containing salts.
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2. Check List of Information Available in the Design Report for Confirming
Performance of Containment Barrier Systems

2.1 The applicant and representative

(a) Name of project: Tharisa Minerals West Pit Underground Expansion
(b) Name and contact details of the developers’ representative e.g. CEO or municipal
Manager:

(c) Name, contact details and ECSA registration number of the professional engineer
(civil) certifying the design report:
Des Fourie,
Contact Details 083 379 4399,
ECSA Registration Number: 20060254

(d) Title of Design Report, reference number and date:
Water Usage Licence Application
Design Report: Underground Expansion Project — West Pit
Underground and Surface Drainage to the Pollution Control Dam
November 2024

(e) Confirmation of waste risk assessment (in accordance with R634 and R635):
Type 3 waste requiring a class C landfill lining, reference page 24 of the report

(f) Description of Waste stream:
Service and fissure water from the underground workings and stormwater runoff
from the pit and the dirty water runoff from the surface facilities recycled for
underground use where possible.

2.2 The engineers design report

(a) The design report and drawings signed-off and dated by a registered
professional Civil engineer: Yes, refer to page number 2

(b) Service life determination: For the design and construction quality assurance

(CQA) for each infrastructure component, (cell or PCD etc.) -

(i) Polluting period of waste (years): 70 years reference Section 8.2.1 page 35

(i) Operating period of waste disposal facility (years): 70 years, as above

(iii) Anticipated leachate temperature range (°C): 25° C, reference Section 5.9
page 24

(iv) Total tensile strain in geomembrane (percentage): Reinforced concrete design
employed, reference CQA, Appendix 3

(v) Service life of drainage system materials (years): Life of materials expected to
exceed 100 years, the durability tests called for in the CQA, Appendix 3 will
support this expectation.



(vi)
(vii)
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Service life of other materials: Durabity tests reference CQA in Appendix 3 will
demonstrate 70 years, as referenced in (v) above.

Service life of barrier system (years): 70 years is also covered in Section 8.2.1
page 35

(c) Total solute transport/seepage through the barrier system calculations:

(i)
(ii)

(iii)
(iv)
(v)

(vi)
(vii)

Footprint area (ha) 1.8 ha
Maximum wrinkle height in geomembrane (cm) Reinforced concrete
employed

Maximum wrinkle width (cm): Reinforced concrete employed

Maximum interconnected wrinkle length (m) Reinforced concrete employed
Maximum percentage area of wrinkles Reinforced concrete employed
Leachate head above liner: 3 to 4 m reference Figure 7, page 30

Leakage rate assessed for during operational period (I/ha/d): Sub soil drain
manholes will indicate crack repair required. Reference the drawings in
Appendix 2

(viii) Leakage rate post closure (i.e. end of operational phase) (I/ha/d):

(ix)

(xii)

Sub soil drain manholes will indicate crack repair required, the liner will be
accessible for repair. Reference the drawings in Appendix 2

Total leakage for component (I/d) The CQA in Appendix 3 calls for
permeability tests which will confirm leakage predictions and the subsoil
drainage system will assist in confirming any leakage. Per (viii) above the
barrier is accessible for repair.

Quaternary catchment:

Tharisa Mine is located in the Limpopo-Olifants WMA (WMA 1), within the
upper reaches of the Quaternary Catchment Area (QCA) A21K, in the
Evaporation Zone 3B, and rainfall zone A2D.

Has the site specific surface topography, geotechnics, geology and
geohydrology been reported: Yes, reference the supporting studies listed in
Section 13.

(d) Alternative elements of proven equivalent performance:

(i)

(ii)

What alternative elements have been used e.g. geotextile cushion in lieu of
soil protection layer above geomembrane; geosynthetic drains in lieu of
granular drains; waste material in lieu of natural material for protection and/or
drains: A reinforced concrete lining 200 mm thick has been specified,
reference the drawings listed in Appendix 2.

Has equivalent performance been demonstrated: Laboratory testing per the
CQA in Appendix 3 and the literature will show that this layer is impermeable

(e) Atmospheric pressure in drains:
List of drawings showing plan of drainage layout and long section elevation: Has

the

drainage rate over the operational period taken precipitate and organic

clogging into consideration when confirming maximum liquid head above the liner:
The drawings listed in appendix 2 of the design report confirm compliance.
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(f) Alternative barrier systems on slopes steeper than 1v:4h (>14°):

(i)

(ii)

Does the facility have an alternative barrier on side slopes: at 1v:4h slopes to
allow for clay liner compaction and minimise total tensile strain in the
geomembrane

The pollution control dam embankments are excavated below or at natural
ground level at 1:3 side slopes. The factor of safety has been shown to be
equal to or in excess of 1:5. Reference Appendix 1 calculation number
09160001C-01-CAL-0003

Has equivalent performance to the base barrier system been demonstrated:
The materials specified on in Section 8.2 page 34 of the report specify the
materials for construction and the CQA will ensure that the performance is is
demonstrated.

(g) Construction quality assurance protocols:

(i)

(ii)

(iii)

(iv)

Does the design report include a CQA plan which addresses roles and
responsibilities as well as document management for all materials used i.e.
clay, granular filters, aggregate drainage, geotextiles, geomembranes,
method of placement, method of construction and time constraints including
records of defect rectification, and statistical analysis of CQC results:

The CQA draft plan shows compliance with these requirements — Appendix
3 refers

Does the CQA include a requirement of a trial pad prior to construction: No,
not required as the permeability tests will satisfy this criteria, reference CQA
in Appendix 3.

Does the CQA plan include confirmation of interface shear parameters as per
SANS 1526 (2015) The interface shear parameters will be demonstrated by
the CQA shear and concrete strength results for reinforced concrete, and
construction materials parameters for slope stability, (Appendix 3).

Does the CQA include independent electric leak location survey: Reliance is
placed on the concrete construction, quality control and subsoil drains to be
provided. As mentioned c (viii) the liner is accessible for repair.

(h) Specification of relevant South African National Standards or prescribed
management practices:

(i)

(ii)
(iii)

Does the design report and CQA include a list of standard specifications: Yes,
the design references the national standards and the project specifications.
Reference specifically the standards referred to in the CQA (Appendix 3).
Are there any deviations from standard specifications: No

To what materials do the deviations apply: There are no devations to the
standards referenced in the CQA.

(i) Compatibility of liner materials with the waste stream:
Does the design report include confirmatory tests demonstrating chemical
compatibility with liner materials: The concrete lining is proven durable with these
inflows reference Section 5.9 page 24 of the report.
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(i) What is the Factor of Safety for stability for total stress and effective stress

during the operational period and post operational period: The structures
have been assessed for structural stability with a factor of safety of at least 1.5,
reference calculation number 09160001C-01-CAL-0003 in Appendix 1 of the
report.

Has gas management been addressed: The subsoil drainage system is shown
to be free of gas generation for these inflows reference Section 5.9 on page 24 of
the report.

(k) Other aspects to be addressed in the Design Report:

(1)

(i) Waste classification and behaviour, including gas management and air
quality, Reference Section 5.9, compatibility of liner materials with the waste
stream on page 24 and the application of GNR 636

(i) Locality map showing distance to the nearest water course, the 1:100 year
flood line, and position of nearest dwellings, surface topography and
drainage, subsurface geological features such as dolomites, undermining,
dolerite intrusions and fault zones. Reference Figure 1 in the report the
supporting study 13.5 listed in the Reference Section 13 of the report with
reference to flood lines.

(iii) Analysis of geotechnical and geohydrological investigation, detail design
including depth of excavation and height above NGL of facility, side slopes,
subsurface drainage and depth to groundwater, separation of clean and dirty
water, design of drainage and liner systems including filter compatibility, and
design of intermediate and final capping system. As covered in the various
sections of the report.

(iv) Instrumentation to test, measure and confirm the assumed parameters used
in the design and construction performance assessments. Provision is made
for subsoil drainage, sumps and level monitoring

(v) If leachate or polluted water is disposed of offsite, has the receiving waste
water treatment works or similar facility’s performance being assessed. The
waste water treatment is addressed in Section 10 on sewage treatment
design of the report.

(vi) Declaration of interests Reference page 11 of the report

(vii) Disclaimers do not override the Professional Engineers’ accountability.
Acknowledged in Section 1.3 on page 11 of the report.

Cost estimates and compliance with Treasury Regulations for organs of

state: Not applicable

(i) What is the estimated capital cost of the waste disposal facility, inclusive of all
auxiliary works?

(iWhat is the capital cost of the solid waste disposal Cell including fees?

(iii) What is the cost per m? of the barrier system (R/m?)?

(iv)What is the cost per m? of airspace (i.e. total cost of Cell/volume of disposal
airspace created) (R/m3)?

(v) Has any member of the developer, designer and/or CQA monitoring team
declared a financial or conflicting interest in any material or service provider?
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(m) Peer Review:
Has the design been subjected to an internal peer review? A peer review has been
conducted by Jones and Wagener.

3. Confirmation of Readiness

| the undersigned certify that the above information is to the best of my knowledge true
and accurate.

For the Applicant For the Engineer
T ==X
Signature, name, and date Signature, name, date and Pr Eng no.

DE Fourie, 27/03/2025, ECSA No. 20060254

Confirmation of check list completeness by the Lead Authority (Provincial or National
Department):

Signature, name and rank, contact details (mobile phone and email), date

Submit to the DWS Coordinator upon completion, Director: Resource Protection and Waste for attention Mr M
Noe



