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Executive Summary

The Tweefontein Compiex is an existing Xstrata Coal South Africa mining complex, Xstrata Cog)
South Africa is a subsidiary of Xstrata South Africa (XSA) and is a member of the Glencore group

of companies.

in 20190, XSA applied for autherisation for new activities as part of the then preposad Tweefontein
Optimisetion Project. The activities applied for were authorised and have commenced. XSA has
since re-assessed and altered their planning in terms of the mining and related activities at the
existing Tweefontein Complex. As a result, the Twaefontein Qptimisation Armendment Project
will entail the mining of additional areas and the construction of additional infrastructure, The
proposed zdditional activities wilf result in changes to the approved operations within the
Tweefontein Complex. Therefore, XS5A has embarkad on the mandatory environmenta)
regulating processes necessary to obfain approval for the additional mining areas and
infrastructure which have been identified,

Clean Stream Envirenmental Consuitants (Clean Stream) have appointed Jones & Wagener (Pty)
iLtd (JAW) 10 update the specialist surface water inputs to the amandmeant to the EMP to address
these changes in the mine and infrastructure planning.

This document is the surface water specialist report for the proposed TOPA. The purpose of the
document is to assess the current surface water conditions on the site, to quartify the possible
impacts of the proposed mining, and to davelop mitigation measures for the site.

i Approsch
The surface water study entails 2n assessment of the baseline surface water environment in the
vicinity of the propaged activities. This is to characterise the surface water regime at the proposed
development site and the catchment in which it resides, in terms of surface watsr gquality and

quantity.
A mine water balance model was developed to determine the quantity of water that will heed 1o
be manzged at the TOPA operation aver the life of mine.

Thereafter an aszessment of the potential impacts and mitigation of the impacts of the proposed
development en the receiving water environment can be defined and sddressed. The method by
which the impacts are quantified is to first assess the impact assuming no mitigatory measures
are applied in order to provide a “worst case” scenario. Thereafter the mitigation measures are
evaluated and the resldual impact indicated.

A preliminary surface water managemant plan, as well as a surfage water monitoring programmae,

i% trovided,

Prolgct Depcription

The Tweafontein Complex is situated near the towns of Ogies and Witbank in the Mpumalangs
Province, within the Olifants River catchment. The proposed mining right area is approximately
11 880 hectares in extent. The mining methods employed include bath opencast and underground
mining.

TOPA is situated within the Olifants river catchment with the northern portion of the site draining
to the Tweefonteinspruit ana the southemn partion graining te the Saaiwsterspruit,

The project comprises the construction of borrow pits, expansion of several opencast andg
underground workings, as well as other changes in mine and infrastructure plarning.



TOPA has been divided into three phases for the purpose of this study, these are described

below:

Phase 1: 2012 to 2015
The first phase will start when mining of additional opencast and underground
sections begin and will continue up until Witcons plant has been rehabilitated,

Phase 2: 2015 to 2031

The second phase will commence once Wtcons plant has been rehabilitated and the
Zaaiwater Tailings facility comes on line. The Zaaiwater Tailings facility wifl only

come on line when mining of the Zaaiwater opencast area is complete.

Phase 3: 2031 onwards
The third and last phase will commence after Zaaiwater Tailings facility has been
decommissioned and Boschmans North Tailings facility comes on line.

Infrastructure
The TOPA project will involve the construction of the following facilities:

Material handling system, mine stockpiles, conveyors
Product screen and mineral sizing system

Additional diesel storage tanks

Additional fencing

Additional explosive magazines

Several discard dumps

Several Borrow pits

ROM tip area
Xstrata Alloy’s Independent Power Plant (IPP)

Product Conveyor PCD West

Product Conveyor PCD East

Product Conveyor evaporation dam

Mine Infrastructure Area PCD (MIA PCD)
Waterpan 2 Seam PCD and reservoir
Vlaklaagte shaft access PCD and reservoir
Zaaiwater PCD

Eskom Low Grade Stockpile PCD
Boschmans North return water dam
Zaaiwater Tailings Dam

Boschmans North Tailings Dam

Several Silt traps

Several Haul roads

Process Water Reticulation

fif



e Several pipelines

= Sewage treatment plant

e \Water Treatment Plant

e Several Siit traps

s Golf Course

= Additional opencast areas

e Additional underground areas

Water Supply

Two types of water will be required on the site, namely potable water and process water.
Potable water requirements are relatively small at the Tweefontein plant area, of the order of
60 m%day. This water will be obtained by treating mine water make to potable standards using a
small Reverse Osmosis Plant. This will be a package plant and the necessary licences wili be

appiied for.
Make up water for the coal processing plant will be supplied from the water make on the mine,
including existing water within previously mined areas.

Waste Management

Both general and hazardous waste will be produced on site.

General and hazardous waste disposal will tie in with the current practices and facilities at
Tweefontein Complex. Domestic waste is collected in skips and removed by a licensed contractor
and scrap metal/metal waste is collected in skips and recycled by a licensed contractor.

Stormwater Management

Being an existing mine there are various dirty areas that already exist on site. Projects are in the
process of being implemented as part of the IWWMP Action Plan, including clean and dirty water

separation. These include:
Upgrading of the water management at the Boschmans Coal Processing Plant
(CPP), including installation of an upgraded dirty water collection system with a new
poiluticn control dam located in the north eastern corner of the site, from where the
water will be returned to the Plant Holding Dam at the plant area, The Plant Holding
Dam will be the main feed dam to the coal washing plant.

s Various clean water canals around the plant area.
Clean water canals on the opencast areas directing clean water away from the

opencast workings.

Several pollution control dams at key areas where dirty water will be generated,
including the following:

At the ROM tip feeding into the crusher and washing plant (Mine infrastructure

[

@]
area)
o Rail load out area where processed coal will be placed on the conveyor
o Conveyor area where the conveyor will feed the railway loop and loading facility
o Product surge bin area
o Eskem Low Grade Stockpile area
o Sized Coal Stockpile area.



Two new tailings facilities to come on line to facilitate the expansion of the mine (the
Zaaiwater tailings facility and the Boshmans North tailings facility).

Construction of a new golf course on rehabilitated opencast areas (old Hamster and
Boschmans South East Pit), to replace existing Tweefontein golf course which wiil

be minea through.

Water supply for the Xstrata Alloys’ Independent Power Plant (IPP) will be from the
Plant Holding dam. The IPP has its own IWULA and IWWMP in which stormwater
management measures and impacts are included, and is not addressed here.
(Reference: Xstrata Alloys Lesedi Power Plant IWULA and IMWWMP, April 2011 by

Digby Weils).
In line with best practice, as well as the requirements of the National Water Act (NWA) and its
associated regulations (GN704), contaminated storm water volumes will be minimised by
preventing runoff from clean areas from flowing into the dirty areas. This will be achieved by
means of clean water diversion canais that will collect clean runoff, diverting it around dirty areas.

Dirty water and storm water runoff from the dirty areas will be contained by means of dirty water
containment canals which will coliect all dirty watfer and convey it to the PCDs.

All clean and dirty water separation canals and berms will be designed and sized to accommodate
the peak flow expected for at least a 1:50 year event.

The PCDs will be equipped with HDPE geomembrane liners to minimise seepage of contaminated
water to the groundwater system. The dams will be sized to prevent spillage for events up to at
least the 1:50 year event (a 2% or lower risk of spill in any one year). In line with best practice,
the PCDs will be operated as empty as possible at all times to ensure that sufficient storm water

retention capacity is available at all times.

Mine water Management

There will be a surplus of water at Tweefontein complex over the life of mine. Water will be
pumped to available storage areas in the mined out workings for temporary storage prior to

treatment.
The water balance will need to be regularly updated as the mine develops and the LOM changes.

The main plant and discard dump area will be able to be contained by the coal processing plant
PCD with & capacity of 150 Mi, this dam being kept empty through pumping back to the Piant
Holding Dam from where water wili be reused in the piant.

Additional smaller dams will be provided at the ROM tip, MIA, Railway loop and Conveyor transfer
house. All of the dams will be lined as detailed in this document, but typically with a geosynthetic

liner underlain by 2 clay layer and a leakage detection system. Numerous clean and dirty canals
are required to separate clean and dirty water, and all of these have been sized to have a 2% risk

of spilling.
Impact gssessment

The major concerns with regards to TOPA's surface water impacts revoive around the effective
separation of clean and dirty water, effectively isolating the pits and plant area, adequate sizing
of the dirty water facilities and effective use of dirty water so that the impact on the clean
catchment remains minimal. The impact assessment is detailed in Eection 8 and is indicated in

Tabie 8.4 of this document.

With the majority of the operation being conducted using opencast mining the potential impact on
the surface water quality and quantity is significant. TOPA also has the potential to contribute
significantly to the cumulative impacts in the catchment as it is situated amongst a number of
other mining activities, including other XSA operations (the Goedgevonden, iMpunzi, Tweefontein
South complexes), as well as other mines belonging to Anglo American, BECSA and others.



The surrounding surface water resources, namely the Saaiwaterspruit, Tweefonteinspruit,

Steenkoolspruit and Olifants River are already heavily impacted by mining activities in the
catchment, with littie or no capacity to assimilate further impacts. Sound water management, in
line with the legisiation and best practice will therefore be essential to ensure that both the existing
impacts from Tweefontein Complex, are reduced and future impacts are mitigated as far as is

practicable.

Further with the mitigation and management measures detailed in this document and having a
Water Treatment Plant {o treat the mine impacted water before releasing to the environment,
these impacts on surface water quality and guantity will be minimised.

Vi
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CLEAN STREAM ENVIRONMENTAL CONSULTANTS

SPECIALIST SURFACE WATER REPORT AS INPUT TO THE
EIA FOR THE TWEEFONTIEN OPTIMISATION PROJECT AMENDMENT

PORY NQ: = Rev 1

1. INTRODUCTION

1.1 Background

The Tweefontein Complex is an existing Xstrata Coal South Affica mining compiex.
Xstrata Goal South Africa s a subsidiary of Xstrata South Africa (XSA) and Is a membar

of the Glancora group of companies,

In 201G, XSA appiled for authorisation for new activities as part of the then proposed
Twesfonteln Optimisation Project. The activities appliad for were authorised and have
commenced. XSA has since re-assesead and altered their planning in terms cf the
mining and relaled activilies al the exipting Tweefontein Corrplex. As a resuit, the
Tweefontein Optimisation Amendment Project will entail the mining of additional areas
and the construction of additional infrastructure. The proposed additlonal activities wiil
rasult in changes to the approved operations within tha Tweefontsin Compiex.
Therefore, XSA has embarked on the mandatory environmental regulating processes
necessary to oblain approval for the additional mining areas and infrastructure which

have been identified.

Ciean Stream Environmental Consuitants (Clasn Stream) have appointed Jones &
Waganer (Pty) Ltd (J&W) to update the specialist surface watar inputs to the amandment
to tha EMF {o address these changes in the mine and infrastructura planning.

This document is the surface water specialist report for the proposed TOPA. The
purpose of the documant is to assess the cumrent surface water zonditions on tha gite, o
quartify the possible impacts of the proposed mining, and fo develop mitigation

measures for the site,

1.2 Terms of reference
This project involves the compilation of a specialist surface water report for the TOPA.
This includes the following aspects:
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¢ Baseline assessment
= Site water management
= Water balance

= Impact assessment.
These specific components for the specialist surface water study are described in more
detail betow:

1.2.1 Baseline assessmeri
The objective of the baseline study is to characterise the surface water regime at the
site and the catchments in which it resides in terms of surface water quality and
quantity.
Please note that the surface water study does not include the delineation of sensitive
areas such as pans and wetlands, or the assessment of aquatic ecology.
1.2.2  Slte waier management
A review of surface water management aspecis in terms of the environmental
legislation, with surface water input to the environmental applications for the TOPA, as
well as the formulation of a preliminary surface water management plan for the site.
1.2.3 Waler Balance
Revision of the site water balance and water balance flow diagram for Tweefontein
complex, to incorporate proposed infrastructure and mine planning changes.
.24 Impact assessment
Assessment of the impact of the project and its components on surface water in the
area, in terms of both water quality and water quantity.
Formulation of proposed mitigation measures for significant impacts, as well as
monitoring required to measure the success of the mitigation measures.
1.3 Study area
The study area is indicated on Drawing Number D367-00-001 in Appendlx A. The
study area covers the entire Tweefontein complex. Contaminated water will first report
to the proposed plant pollution control dams, and any water make from here wiil be
reused or pumped back to the plant or o underground storage.
The TOPA has been divided into three phases for the purpose of this study and the
water baiance modelling. These are described below:
v Phase 1: 20312 {o 2015
The first phase will start when mining of additional opencast and underground
sections begins and will continue up until Witcons and Waterpan coal processing
plants have been rehabilitated.
TOPA Surface Water Specialist Report J_ones F Wagener,ﬁ?ﬁ
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Phase 2: 2015 to 2031

The second phase will commence once Witcons plant has been rehabilitated and
Zaaiwater Tailings facility comes on line. The Zaaiwater Tailings facility will only
come on line when mining of the Zaaiwater opencast area is complete.

Phase 3: 2031 onwards

The third and last phase will commence after Zaaiwater Tailings facility has been
decommissioned and Boschmans North Tailings facility comes on line.

A full description of the hydrological setting for the site is given in Sections 5 and 6.

1.4 Approach and msthodology
The following actions were undertaken as part of the surface water specialist study for
this project:

Information received from the cfient, the design engineering consuitants and the
lead environmental consultant was reviewed and relevant issues noted.

Rainfall data was obtained from the Institute for Commercial Forestry Research
(ICFR) database and the South African Weather Service (SAWS) and processed
for use in the hydrological calculations and water balance maodelling.

Topographical maps and satellite imagery (Google Earth) were reviewed to assess
catchment conditions and to delineate the catchments within the study area.

Peak flood flows at relevant locations within the study area were estimated for
various recurrence intervals using a number of methodologies applicable to South
African conditions. At the time of writing this component of the work was in the
process of being updated fo include revised floodline delineations. This section to
be updated once this floodline determination study for TOPA has been completed.

Mean annual runoff and dry weather flows were determined using the WRSM2000
{Pitman) synthefic streamflow generation model. The output was used to
determine the impact of the project on catchment yield.

A site-specific water balance mode! was developed to estimate the site water
surplus/ deficit, to assess the storage capacity of the proposed pollution control
dams and quantify make up or reuse water required o prevent spillage of dirty
water from the site.

The site water management was assessed in terms of the current legislation and a
preliminary storm water management pian was compiled.

The potential impacts associated with the proposed project were assessed
according to the methodology stipulated by the lead environmenial consuliant.
Impacts were assessed for the construction, operational, decommissioning and
post closure phases. Potential impacts were detailed, then mitigation measures
described, with residual impacts then being assessed.

A water guality monitoring programme for the site was compiled.

TOPA Surface Water Specialist Report lones & Wagener ﬁ\]@
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2. LEGISLATIVE ASPECTS

2.1 Reguiatory Requiremenis

A detailed legal assessment is discussed in the main Environmental Impact Report
(EIR) compiled by Clean Stream. The Acts and Regulations that pertain to the surface

water for mining projects inciude:

The Constitution of the Republic of South Africa (Act 108 of 1996).
The National Water Act, Act 36 of 1998 (hereafter referred to as NWA).

The National Environmental Management Act, Act 107 of 1998 (hereafter referred
to as NEMA).

National Environmental Management: Waste Act, 2008 (Act 59 of 2008)
(NEM:WA).

The Environmental Conservation Act, Act 73 of 1989 (hereafter referred to as
ECA}.

Government Notice (GN) 704 of 4 June 1999: Regulation on use of water for
mining and related activilies aimed at the protection of water resources (hereafter

referred to as GN704).

Govemment Notice (GN) R139 of 24 February 2012: Regulations regarding the
safety of dams in terms of Section 123(1) of the NWA.

Government Notice (GN) R991 of 18 May 1984: Requirements for the purification
of waste water or effluent.

Govemment Notice {GN) R398 and 389 of March 2004: General Authorisations in
terms of the NWA.

Government Notice (GN) R543 to 546 of June 2010: Listed activities in terms of
NEMA,

Government Nofice (GN) R636 of August 2013: National norms and standards for
disposal of waste to landfill, in terms of NEM:WA.

2.2 Applicable policies and/or guidelines
The following DWA Best Practice Guideline documents are relevant to this project:

[

Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series A: Best Practice Guideline A2: Water Management for Mine Residue

Deposits, July 2008

Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series A: Best Practice Guideline A4: Pollution Control Dams, August 2007

Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series A: Best Practice Guideline A6: Water Management for Underground Mines,

July 2008
Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series G: Best Practice Guideline G1: Storm Water Management, August 2006

Best Practice Guidelines for Water Resource Protection in the SA Mining industry,
Series G: Best Practice Guideline G2: Water and Salt Balances, August 20086
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Best Practice Guidelines for Water Resource Protection in the SA Mining industry,
Series G: Best Practice Guideline G3: Water Monitoring Systems, July 2007

Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series G: Best Practice Guideline G4: Impact Prediction, December 2008

Best Practice Guideiines for Water Resource Protection in the SA Mining Industry,
Series G: Best Practice Guideline G5: Water Management Aspects for Mine
Closure, December 2008

Best Practice Guidelines for Water Resource Profection in the SA Mining industry,
Series H: Best Practice Guideline H1: infegrated Mine Water Management,
December 2008

Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series H: Best Practice Guideline H2: Pollution Prevention and Minimization of
impacts, July 2008

Best Practice Guidelines for Water Resource Protection in the SA Mining Industry,
Series H: Best Practice Guideline H3: Water Reuse and Reclamation, June 2006

TOPA Suriace Water Specialist Report lones & Wacener.ﬁo’z
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DETAILS OF THE APPLICANT AND ENVIRONMENTAL ASSESSMENT

3.
PR iTIONER
3.1 Name and address of the Applicant
These are given in the main EMP document.
3.2 Details of the surface water speciallsts
Cisan Stream was appointed by XSA Tweefontein Complex, a member of the Glencore
group of companies, as the Environmental Assessment Practitioner to conduct the EIA
for TOPA.
v&V/ were appointed as sub-consultants to address the surface water components of
the ElA. Details of the J&W project team members ard their experience are provided
in Table 3.2(a).
Tabile 32(a) J&W team members and relevant experlence
Jones & Wagener (Pty) Ltd
Postal address: | P.0. Box 1434, Rivonia, 2128
Tal: (011) 519 0200
Fax {011} 519 0201
Project team members
Name emall address Experience Responsibility
Pr Eng, MSc Eng Reviaw of the surface water
Civil specialist report.
Michael Paimer | palmer@jaws.co.za (Water,
Ervironmental)
14 years experience
(I?NSc Eng Civil ts,::m weler  quantty
_ ater, eline assessment, impact
Malni Mcodiey | moodiev@|aws.c0z8 | gror e assesameit. | ol wbr
6 years experience | balance.
MSc {Agric) Suriace water qualily baseline
Microbiology; assessmant
Toimay Hopkins | joimay@iaws.co.za 14 years experience
in water and waste
management
TOPA_Surface Water Speclalist Report Jones m"ﬁmm
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4, DESCRIPTION OF THE PROJECT
The overali project is described in the main EIA document, compiled by the lead
environmental consultant. Aspects relevant {o the surface water component are
detailed in the sections that follow.
4.1 General description
The Tweefontein Complex is situated near the towns of Ogies and Witbank in the
Mpumalanga Province, within the Clifants River catchment. The proposed mining right
area is approximately 11 880 hectares in extent. The mining methods employed
include both opencast and underground mining.
The project comprises the construction of borrow pits, expansion of several opencast
and underground workings, as well as other changes in mine and infrastructure
planning
TOPA has been divided into three phases for the purpose of this study, these are
described below:
= Phase 1: 2012 to 2015
The first phase will stat when mining of additional opencast and underground
sections begin and will continue up until Witcons plant has been rehabilitated.
¢« Phase 2: 2015 to 2031
The second phase will commence once Wicons plant has been rehabilitated and
the Zaaiwater Taflings facility comes on line. The Zaaiwater Tailings facility will
only come on line when mining of the Zaaiwater opencast area is complete.
= Phase 3: 2031 onwards
The third and last phase will commence after Zaaiwater Tailings facility has been
decommissioned and Boschmans North Tailings facility comes on line.
Aspects of the TOPA that are relevant to the surface waler component of the ElA are
detailed in the sections that follow.
4.2 Surface infrastructure
4.2.1 Site layout
The proposed site layout is shown in Drawing Number D367-00-002 in Appendix &
with various underground and opencast mining areas associated with TOPA indicated
in Drawing Number D367-00-001 in Appendix & The TOPA project will invoive the
construction of the following facilities:
= Material handling system, mine stockpiles, conveyors
= Product screen and mineral sizing system
= Additional diesel storage tanks
= Additional fencing
= Additional explosive magazines
Several discard dumps
e Several Borrow pits
= ROM tip area
TOPA_Surface Water Speciatist Report lones & Wagen er@
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4.2.2

4.2.21.

4222

¢ Xstrata Alloy’s Independent Power Plant (IPP)

= Product Conveyor PCD West

= Product CGonveyor PCD East

e Product Conveyor evaporation dam

¢ Mine Infrastructure Area PCD (MIA PCD)
Waterpan 2 Seam PCD and reservoir

¢ Vlaklaagte shaft access PCD and reservair

o Zaaiwater PCD

= Eskom Low Grade Stockpile PCD

¢ Boschmans North return water dam

v Zaaiwater Tailings Dam

Boschmans North Tailings Dam

= Several Silt traps

= Several Haul roads
Process Water Reticulation

. Several pipelines

= Sewage treatment plant

v Water Treatment Plant

v Several Silt traps

v (Golf Course

+  Additional opencast areas

= Additional underground areas.

Sources of Water

Two types of water will be required on the site, namely potable water and process
water. The source and use of each is described below.

Potable water

Potable water requirements are relatively small at the Tweefontein plant area, of the
order of 60 m%day. This water will be oblained by treating mine water make to potable
standards using a small Reverse Osmosis Plant. This will be a package plant and the

necessary licences will be applied for.

Process water

Coal processing will include the following:

Loading of coal and discard onto trucks

v Hauling coal to- and discard from- the ROM tip

= Crushing and washing of coal at the plant

= Conveying coal to the railway loop and loading facility.

Make up water for the coal processing plant will be supplied from the water make on
the mine, including existing water within previously mined areas.

TOPA_Suriace Water Specialist Report Jones & Wagene r{g? ﬁ'

Tngreerlng & En roamareal Conavitanss

Report JW090/13/D367 — Rev 0



4.3

4.3.1

4.5.2

4.3.3

TOPA Surface Water Specialist Report
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Solid waste — waler management

Solid waste has the potential to impact on surace water through contaminated runoff.
The waste management proposed for the site is discussed below. The following

sources will generate waste on the site:
= Site offices
. Workshops

= Plant areas.
It is anticipated that both hazardous and general waste will be produced.
General and hazardous waste disposal will tie in with the current practices and facilities

at Tweefontein Complex. Domestic waste is collected in skips and removed by a
licensed contraclor and scrap metal/metal waste is collected in skips and recycled by a

licensed contractor.

Disposai of general waste

All domestic, commercial, industrial waste, builder's rubble and other waste classified
as General Waste (Gj under the South African Minimum Requirements (MR) for the
Handling, Classification and Disposal of Hazardous Waste (Department of Water
Affairs and Forestry, 1998), will be removed from the site by an appropriately licensed
waste removal contractor and disposed of at a licensed general waste fadility.

Disposal of hazardous waste

All waste classified under the MR as hazardous (H or h), including grease, oils, acids,
fluorescent tubes, etc. will be removed by a licensed waste removal contractor and

disposed of at an appropriately licensed landfill.
All hazardous waste is currently removed by a contracted waste company, Waste
Group, which disposes of the waste at Holfoniein, a licensed H:H hazardous waste

landfill.
Disposeal of mine residue

Coal processing on site includes crushing, screening and washing. The discard is then
placed on the existing discard dump at the Tweefontein plant area. Once the new
Tweefontein plant (at Boschmans) is operational, discard will be managed as follows:

= Once the existing dump no longer has capacity, the discard and slurry will be
placed in a co-disposal facility. Initially this will be located on the rehabilitated
Zaaiwater Pit, which will be mined out by 2015, prior to the commissioning of the
plant.

¢ The Zaaiwater facility is expected to be adequate unfil around 2031 {depending on
the final layout of the area) when a new facility will be constructed on the

rehabilitated Boschmans North pit.

it is important tc note that the necessary designs and planning are in progress to
ensure that the footprint for the co-disposal facilities are suitably prepared and properly
engineered to ensure both stability of the dump, as well as to contain affected runoff

and seepage.
The residue placed on surface will remain on surface post clesure and be rehabilitated.

lones & Wazenerﬁ
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The possibility of mining the discard dumps also exists, but this will be undertaken from
a portion of the existing dump if this proves to be viable.

Liquid waste — water management

Disposal of process effluent

It is not expected that the plant will produce any process effluent, with process water
being recycled within the plant as far as is practicable. Any spills of process water
during upset conditions will report via the contaminated storm water system, via a silt
trap to the CPP Pollution Control Dam (PCD). From here, it will be pumped to the
Plant Holding Dam for reuse in the plant, or to the old underground workings on the
mine.

Water collected in the discard facility return water dams will be pumped to the Plant
Holding Dam for reuse, or underground storage.

Water pollution management facillties

Domestic waste water management

Provision has been made for a sewage plant on site. This will most likely be a package
plant such as a Prentec Plant, Biodisc, or similar. These types of plants have operated
successfully over several decades in similar applications, provided the operational and
maintenance components are cormrectly managed.

There are existing sewage plants on the Witcons, Waterpan and Boschmans sites
which will be utilised up to their full capacities.

Details of the sewage treatment plant will be supplied in the Water Use Licence and
are given briefly in Section 4.5.1.

The treated sewage plant effluent will be discharged to the natural system.

Storm water management

Backaround

An effective surface water management system is essential to ensure efficient
operation of the site and to protect the natural water resource during the construction,
operational and post closure phases of the project. This entails the management of
dirty water generated on site {including process plant effiuent, as well as dirty storm
water runoff from the plant infrastructure areas), as well as handling of clean water
flowing towards the site.

Being an existing mine there are various dirty areas that already exist on site. Projects
are in the process of being implemented as part of the IWWMP Action Plan, including
clean and dirly water separation. These include:

* Upgrading of the water management at the Boschmans Coal Processing Plant
{CPP), including installation of an upgraded dirty water collection system with a
new pollution control dam located in the north eastern comer of the site, from
where the water will be returned to the Plant Holding Dam at the plant area. The
Plant Holding Dam will be the main feed dam to the coal washing plant.

*  Various clean water canals around the plant area.
» Clean water canals on the opencast areas directing clean water away from the
opencast workings.

TOPA Surface Water Specialist Report lo _ng;_&_ngmM
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o Several poliution control dams al key areas where dirty water will be generateq,
ineduding the followd ng:

Ar the ROM tip feeding into the crusher and washing plant (Mine infrastruciure

area)

Rail load aut area where processed coal will be placed on the conveyar

Conveyor arga wherg the corveyor will feed the rallway loop and loading

kacilily

c  Product surge bin area

o« Eskom Low Grade Slockpile area

= Sized Coal Stockgile area.

Two new tailings facilifes W come on line o facilitate the expansion of the ming

{the Zaaiwater tafiings facility and the Boshkmans Morth tailings facility).

Construction of 2 new galf cowse on rehabilitated opencasl areas (cld Hamsler

and Boschmans Soulh East Pit), to replace existing Twealontein galf course which

will Do mined through.

r Water supply for the Xstrata Adloys” Independent Power Flant {IPP) wiil be from fhe
Plan Holding dam. The IPP has its own IWLULA and WMWMP in which stormwater
management measurgs and impacls are included, and is not addressed here.
{Refgrence: Xstrata Alloys Lesedi Power FPlani IWLULA and IWWMP, Apdl 2011 by
Dighy Wells).

TOPA is situated within the Qlifants river catchmeni with the nerthern porticn of the sie

draining to the Tweefonteinspruit and the southem portion oraining 1o the

Saahaterspruit. A laycul of the proposed surface water management infrasiiuciure is

shown in Figores £.5.2{#} to ()

[ul]
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Storm water management in clean areas

In line with best practice and the requirements of the National Water Act (Act 36 of
1998) (NWA), contaminated storm water runoff volumes will be minimised by
preventing runoff from clean areas from entering the dirly areas. This will be achieved
by means of clean water diversion canals that will collect clean runoff and divert it
around the dirty areas.

All clean water diversions will be designed to accommodate the peak flow expected for

at least a 1:50 year event.

Plant and stockptile areas

Although the plant area is close to the water shed, there are still clean water
catchments draining to the coal processing area. The cean catchment runoff from the
areas upslope of the Plant and stockpile areas will be collected and diverted around the
dirty areas by means of a cut-off channe! and berms. Clean water will be directed away

from dirty area and back to the clean water catchment.

Coal discard facilities

Clean catchment runoff from the areas upsiope of the coal discard facilities will be
collected and diverted around by means of a cut-off canal and berm. The diverted
water will be released from the canals once it has passed the discard facilities.

Opencast pits

Clean runoff from areas upslope of the opencast pits will be collected and diverted by
means of cut-off canals and berms. These will comprise a perimeter drain on the
upslope side of each pit boundary. Where mining will be in an upslope direction, a
serles of sacrificial contour drains will be constructed ahead of the advancing active pit
to ensure that clean runoff to the workings is minimised. These will be mined through
as mining progresses. This can be seen in Figure 4.5.2 (g).

Borrow pits

Each borrow pit will be provided with a clean water cut-off canal and berm on its
upslope perimeter to divert clean runoff around the borrow pit operation. This can be
seen in Figure 4.5.2 (f).

Storm water management in dirty areas

No contaminated water will be discharged from the site for events up to at least the
1:50 year recurrence interval. Infrastructure that will be provided to ensure the
containment of contaminated water is described in the sections thai follow, and

fllustrated in Figures 4.5.2(a) to (h).
Boschmans/Tweefontein Plant Area

Plant area will be upgraded. Current planning is for the following to be present at the
plant area, and is illustrated in Figure 4.5.2(c):

* A ROM fip feeding into the crusher and washing plant, known as the Mine
Infrastructure Area (MIA) with PCD to collect contaminated runoff from this area.
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Contaminated water from the MIA PCD will be pumped to the Plant Holding Dam
for re-use or storage underground for eventual treatment.

= A plant area where the coal will be washed, runoff will be collected in the Coal
Processing Plant PCD (CPP PCD) and pumped either to the Plant Holding Dam
for reuse or to underground storage for eventual treatment.

®  The product stockpile area, where processed coal will be stockpiled and placed on
the conveyor in a stacker/reclaimer system. Runoff from this area will drain to the

CPF PCD.

= Dirty water from the conveyor will be collected on the southem banks of the
Tweefonteinspruit in the Product Conveyor PCD East, before the CONVEYor Crosses
the Tweefonteinspruit. Water collected in this PCD will be pumped to the CPP
PCD.

= Product surge bin area and Product Conveyor PCD west. The product surge bin
will be located on the northern bank of the Tweefonteinspruit, on the westemn
boundary of the TOPA project area. This area will be paved with concrete and
bunded. All contaminated runoff from the product surge bin area will be collected
in the Product Conveyor PCD west, and pumped from there to the CPP PCD for
re-use.
Dirty runoff from the rail load out area and rail loop will be collected in the Product
Conveyor evaporation dam. Contaminated water from this PCD will be pumped to
the CPP PCD for re-use. Workshops, offices, wash bays, waste storage areas efc.

All of the above will be contained within the designated dirty water areas by means of
canals, silt traps, and pollution control dams. The canals and PCDs have been
designed to contain at least the 1:50 year flood event.

Provision has been made for coal sediment in the runoff from both the processing area
and the main dump by the use of two large settling facilities around the Tweefontein
plant area, one located close to the plant to coliect drainage from the thickeners and
terrace, and the second upstream of the CPP PCD.

Subsoil seepage coliection has alse been allowed for, which wili consist of drainage
systems located some 2 to 3m below surface (the depth to be finalised depending on
the geotechnical investigation results), which will drain back to the CPP PCD or to a
sump located close to the dam from where water will be pumped back to the Plant

Holding Dam.
Waterpan and Witcons Plant Area

These plant areas will be rehabilitated within the next three years. The Waterpan and
Witcons proposed surface water management is illustrated in Figures 4.5.2 (b) and (e)
respectively.

Rehabilitation will involve demolition and removal of all surface infrastructure, removal
of all contaminated material from the plant areas, with shaping, capping and re-
vegetating of the areas to make them free draining and clean. Similarly, the discard
dumps will be shaped and capped to ensure that runoff from them is clean. Seepage
collection wili be implemented where required to mitigate surface and groundwater

impacts,
Coal stockpiles
Current planning is for the following new coal stockpiles to be constructed:

jones;&ﬂaggu_gn{\?
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= CPP product stockpile: This will be located within the designated dirty water
area at the plant, and will drain to the CPP PCD.

= ROM stockpiles at the ROM tip: The ROM stockpiles will be located adjacent to
the ROM tip, between the ROM tip and the MIA. The entire ROM tip and stockpile
area wili drain to the MIA PCD

= Sized Coal Stockpile: Runoff and seepage from the sized coal stockpile area will
be directed to the CPP PCD. Contaminated water from this PCD will be pumped to

the Plant Holding Dam for re-use.

= Eskom Low Grade Stockpile: Runoff and seepage from Eskom low grade
stocipile will be directed to the Eskom low grade stockpile PCD. Contaminated
water from this PCD will be pumped 1o the Plant Holding Dam for re-use.

The sized coal stockpile will be located adjacent to the Boschmans/Tweefontein plant
and the Eskom low grade stockpile will be located to the north of the Waterpan Dump
1a. As for the plant, all stockpile areas will be terraced, enabling clear delineation of

clean and dirty areas.
Storm water runoff from the product stockpile will be collected in a series of concrete
lined perimeter drains which will convey the water to the CPP PCD, via silt traps.

The stockpile areas will be equipped with a clay liner and herringbone sub-surface
drainage system to collect seepage water from the stockpile areas, minimising the
ingress of dirty water to the groundwater system. The sub-surface drainage system will

discharge into the perimeter storm water channel.

The storm water canals and pipes will be sized to prevent spillage of dirty water to
clean areas (i.e. beyond the Stockpile boundaries) for events up to at least the 1:50
year recurrence interval (a 2% or lower risk of spill in any one year).

Coal discard facilities

Three discard facilities will be provided in a phased manner and are iflustrated in
Figures 4.5.2 (¢) and (d). These include:

= Existing Discard Facility

= Zaaiwater Discard facility from 2015 -2631

»  Boschmans North Discard facility from 2031 onwards

A PCD will be provided at each discard facility fo collect both storm water runoff and
seepage from the discard sites. Storm water runoff will be coliected by means of a
concrete lined canal which will discharge via a silt trap into the PCD.

As for the stockpile areas, the discard facilities will be equipped with clay liners and
herringbone sub-surface drainage systems. Seepage water colleclted in the sub-
surface drainage system will discharge into the dirty water canal for collection in the

PCD.

The storm water canals will be sized to prevent spillage of difly water to clean areas
{i.e. beyond the discard facility boundaries) for events up to at least the 1:50 year
recurrence interval (a 2% or lower risk of spill in any one year).

Pollution control dams

All dirty water generated at the plant areas, stockpile and discard facility sites will be
collected in the PCDs.

TOPA Surface Water Specialist Report Jones & Wagener Wﬂ
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These dams will be equipped with geo-membrane (2.0 mm thick HDPE) liners to
minimise seepage of cantaminated water to the groundwater system and will be sized
to prevent spillage for events up to at least the 1:50 year event (a 2% or lower risk of
spill in any one year). Silt traps will be provided at the inlets to the PCDs to collect
suspended solids and minimise the risk of capacity loss in the dams due to siltation.

In line with best practice, the PCDs will be operated as empty as possible at all fimes to
ensure that sufficient storm water retention capacity is available at all times.

Water collected in the PCDs will be pumped to the Plant Holding Dam for reuse in the
process. In the event that there is insufficient available capacity in the Plant Holding
Dam during extreme rainfall conditions, surplus water will overflow via the storm water
drainage system to the CPP PCD, from where it will be pumped to underground

storage compartments at Boschmans.

Storm water management at the proposed Golf Course

The existing golf course at Tweefontein is to be mined through and it is therefore
proposed to develop a new golf course on old rehabilitated opencast pits, namely old
Hamster and Boschmans South East pits.

Water required for imgation of the golf course will be supplied from Tweefontein Dam.
The golf course designers have provided an average daily irrigation demand for the
golf course which amounts to approximately 893 m?day. They also indicated that this
number would vary during the different seasons, depending on evaporation, rainfall,
growing conditions etc. Therefore irrigation demand can rise to around 1300 m3day
during warm summers, and drop to around 500 m?/day during cooler winter months,
with less growth.

A layout of the proposed golf course can be seen in Figure 4.5.2(d).

Basic principles and recommendations for the storm water management at the

proposed golf course are as follows:

® Minimise mine water make by maximising free drainage areas i.e. avoid surface
drainage into the final voids.

* However, if the expected water quaiity of runoff from the goif course is poar
enough (due to fertilizers or irrigation using mine water) o preclude drainage to the
natural rivers, then drainage must be to the voids.

= Drainage to voids is not desirable as it would increase the overall mine water
make, adding to the overall water volumes that will ultimately require treatment.
This would also not represent best practice.

Flooding of mine or mine infrastructure during extreme flood evenis

GN 704 stipulates that no mine workings may be placed within the 1:50 year fioodiine
and no mine residue deposits or stockpiles may be placed within the 1:100 year
floodline, or a distance of 100 m from any watercourse, whichever is the greater.

On the block plan, the following opencast mining pits are currently indicated to fall
within the 1:50 year floodline or the 100 m buffer zone (refer to Figure 4.5.2(h)).

« Makoupan
* Klipplaat
= Boschmans South Central
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The Makoupan pit also encroaches on buffer zone of the Pan to the North east as
indicated in Figure 4.5.2(h).

With the exception of the above areas, the majority of the mine infrastructure, including
the opencast pits, workshops, offices and related infrastructure is located well outside
the 1:100 year floodlines.

Under extreme fiooding conditions in the Tweefonteinspruit the workings at Makoupan,

Klipplaat and Boschmans South Central could be flooded, with consequent
contamination of the flood waters, as well as loss of life if this occurs during operations.

The extent of at Makoupan, Kiipplaat and Boschmans South Central will need to be
altered 1o prevent encroachment on the floodline of the Tweefonteinspruit.
Alternatively, adequately sized and engineered fiood protection berms will be provided
at thase pits.

No mining within these areas should take place without adeguate flood protection
measures in place, or the relevant authorisations, in terms of GN704 exemptions and
Section 21(c) and (i) water use licenses (in terms of the NWA).

Please refer to the impact assessment in Section 8 for detailed mitigation measures.

4.5.3 Waler sforage facilities

4.5.3.1. General description of dams
Water containment dams at TOPA are given in Table 4.5.3(a).

4.5.3.2. Safety Aspects
With the possible exception of the CPP PCD, Plant Holding Dam, MIA PCD and the
Boschmans RWD, all of the other dams will have a wall height of less than 5 m and
storage capacity less than 50 000 m* and will therefore not be classified in terms of
Dam Safety Legislation (under Section 117(c) of the NWA).
Each dam will be surrounded by a security fence and lockable gate to prevent
unauthorised access. In addition to this, warning signs at each dam as to dangers of
drowning, warnings against drinking of the water and provision of emergency flotation
devices will be provided. Access in and out of all water retaining structures will be
ensured by means of ramps or ladders, as well as safety ropes (where ramps or slopes
cannot be provided).

4.5.3.3. Sizing of dams
Legisiation
South African legislation, in the form of Government Notice 704 {GNR704) of 1999, in
terms of the NWA, stipuiates that all dirty water must be contained, with a 2% or lower
risk of spilling to the clean system in any one year (spill events are to be limited to once
in 50 years or longer). Similarly, clean water diversion systems must also be designed
to accommodate the 1:50 year event.

TOPA Surface Water Specialist Report jones & Waggmim
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Sizing of the Dams

The Dams were designed by DRA consulting engineers and the sizing of the dams is
detailed in their design report. The dams have been sized in accordance with GNR704
to have a risk of spill of 2% or less in any one year. This will be achieved by providing
sufficient pumping capacity at each dam to enable the water 1o be pumped to the Plant
Hoiding Dam before spiling to the environmeni. The CPP PCD will similafly be
provided with sufficient pumping capacity to pump the expected peak flows to
underground storage quickly enough to prevent spillage.

[t should be noted that dams are only part of the overall water management strategy
and as such the risk of spilling is dependent on several other components of the water
management system, including operational practices, the rate of reuse of water from
the dams and effective water level control in the dams.

Table 4.5.3(a) Poliuticn Control Dams and Capacities at TOP

Stalqs o_i
PCD Dam name Capacity Authorisation Source

Coal Progessing Plant PCD 150 000 Aingreec UneEr
Product Conveyor PCD West 2300 R

. Authorised under
Product Conveyor gvaporation dam 7 500 TOP
MIA PCD 98 560 e
WaterPan 2 Seam Reservoir 1 500 Amhoni_sgg under
Plant Holding Dam 80 000 Aliicieco Udex
Witcons PCD 12 000 AuthodSes oer | - er

Authorised und Associates
Zaawater PCD 46 000 or_trsgp under | water use
Table

Boschmans North Tailings RWD 250 000 New
Viaklaagte shaft Access PCD 7 200 UG e
Vlaklaagte shaft area reservoir 1500 Author_lrsgg Upger
Eskom Low Grade Stockpile PCD 16 284 AAOLEEE Sen
Product Conveyor PCD East 2300 New
WaterPan 2 Seam PCD 7 200 Amhor_:_sgg under

Please note that some of the water uses authorised in terms of the existing water use
licences at Tweefontein Complex require amendment. The details of the reguired
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amendments were not available at the time of writing this report and an application faor
amendment will be submitted to the DWA once this had been confirmed by XSA.

A commitment is made in the impact assessment to calibrate the water balance once
actual measured data is available from the site,

Assumptions

The assumptions used in the overall water balance model are set out in Section 5.
These include aspects such as the following:

The water use and water losses are based on values from the 2010 water balance
= The surface water inflows are estimated based on surface runoff models

¢ The surface areas used are based on layouts provided by XSA

= The rainfall and evaporation inputs are discussed in Section 5

= By their nature, models are theoretical estimates of natural phenomena that are
too complex to be derived exactly. It is inevitable that there will be variations in the
actual flows compared to predicted flows. These can only be addressed by
recalibration of modelled data with measured data, from which more reliable
estimates of extreme and average water flows can be developed.

Technical design of the proposed dams

The design of the dams will be based on the principles set out beiow.

Design parameters

As stated above, the dams will be sized, in conjunction with an abstraction pumping
capacity, to ensure a risk of spill of 2% or less in any one year, as required by GN704.
The planned capacities of each dam are provided in Tahle 4.5.3(a).

Dam construction

It is proposed to construct the dams as follows:

= A homogeneous earth embankment will be constructed.

= Aleak detection system will be installed in the dam basin.

= Adlay liner will then be installed, on to which a 2mm HDPE liner will be placed.

= A stabilising fayer will then be added, most likely cement stabilised soil to form a
rotective layer for the liner system, as well as to act as a ballast to prevent the

liner from floating.
The above details will be confirmed in the IWULA.

Winimisation of siliation and seepage

o Siltation
Sediment traps will be provided at the inlets to each PCD to collect fines in the
storm water, minimise the risks related to reduced water hoiding capacity as a
result of siltation and reduce the need to de-silt the dams in the future.

e Seepage
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With the conceptual liner as given above, any leakage through the liner wiil be
collected in the sub-soil drainage system and pumped back into the dam.
Seepage is therefore not expected from the pollution control dams.

However, the existing plant and discard facility at Boschmans will be upgraded by
means of a clean seepage collector system upstream of the plant {to address the
perched water table that results in seepage entering the plant area) and a dirty
seepage water collection system downstream of the site.

Inlets

Controlled storm water inlets will be provided at the pollution control dams for the
discharge of storm and effiuent water from the Plant and discard facilities. Silt traps will
be provided at the inlets to minimise the risk of silt deposition in the dams.

Emergency overflow

The dams will be equipped with spillways to cater for emergency overflows.

The spillways will be sized to accommodate the required recommended design flood
{RDF) and safety evaluation flood (SEF), as per the relevant South African National
Commission on Large Dams (SANCOLD) guidelines.

tonitoring

s Stability
The dams walls will be inspected regularly to ensure their stability and safety.

s Water quality
The water quality in the dams will be sampled in accordance with the water quality
monitoring programme detailed in Section 11.

2 Water quantity

Water levels in the dams, as well as purnping volumes, will be monitored on a
regular basis to ensure that the site water balance is efficiently managed and to

provide data that will allow calibration of the water balance model.
These activities will be undertaken in accordance with the monitoring programme
detailed in Section 11.

Poliuted water treatment facilities

Process water treatment

XSA's current strategy for the management of dirty water generated by the mining
activities is storage in mined out underground compartments and ultimately treatment
far reuse or discharge to the river system. A water treatment plant is currently being
planned and is expected to be in operation by October 2015. This plant will initially
treat 15 Ml/day to a standard that can be discharged to the natural river system.

All dirty water generated at Tweefontein complex will ultimately be pumped to either the
Boschmans South 4 Seam or the ATC 2 Seam underground workings {(at iMpunzi
Complex), where it will be stored prior io freatment. The treatment plant will pump
directly from the ATC 2 Seam, as weli as the Boschmans South 4 Seam workings.

A separate environmental authorisation process has been followed for the proposed

water treatment plant.

lones & Wageng_:gv"

Eag @ rinr & Emironmental Consiaars

Report JW090/13/D367 — Rev 0



29

4.5.4.2. Sewage waler treatment

4.6

4.6.1

Staff housing will be provided in the hostel, therefore sewage treatment will be required
for the staff during working hours as well as the staff living onsite. The number of staff
expected to be on site on a dalily basis has still to be confirmed, but the peak treatment
capacities for the existing sewage facilities at Tweefontein Compiex is 1160 m¥/day.

Details are given in Table 4.5.4(a) below.

Table 4.5.4(a) Sewage treatment plants at the various shafts and pits around
Tweefontein Complex

Hydrauli i
. ydratric fiesn_:an Disposal of treated
Location capagcity Type etfluent
(DWAF, m¥d) ue
Waterpan (Coalville) 700 (Activated sludge)
sewage plant
Boschmansfortein 400 (Activated sludge) Heturp ,to,
sewage plarit beneficiation plant
Septic tank Return to beneficiation
Waterpan 60 Sewage plant plant after liming

As discussed previously, if the capacity of the above systems is not adequate, a new
plant wili be constructed with the necessary approvals being applied for.

Ali sewage water will be treated to the DWA general limits and the effiuent will be
released into the natural system.

ffiine plan

The mine layout used for the surface water assessment and the overall water balance
is shown in Drawing Number D367-00-001 in Appendix A. Mining at Tweefontien
Complex will continue until 2050. Certain of the TOPA areas are currently being mined
in terms of the currently approved EMP.

Settlement and subsidence

Subsidence in the underground sections is generally prevented by ensuring htat the
pillars are correctly sized to support the mine’s roof. The required factors of safety to
ensure this have been impiemented in all of the recent underground areas at the
Tweefontein Complex. However, in some of the older sections the safety factors are
marginal, limiting the possible development (for example) of discard facilities on these
undermined areas. There areas also some areas where stooping was undertaken, but
where collapse has not occurred over the full area stooped. These areas have been
identified and fenced off until such time as they have stabilised through collapse into

the workings.
For opencast areas, settlement in the mining spoils is expected post mining.
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4.6.2 Drainage paths that mmay be affected by mining

The mire area is extensive and many surface water resources are located within the
TOPA boundaries. The main water resources that may be affected include the
Tweefonteinspruit and its tributaries, the Saaiwaterspruit and 5 pans.

The current mine plan involves mining through the north eastern tributary of the
Twefonteinspruit (which runs around the northern boundary of the old Waterpan plant
area), as well as mining through, or adjacent to 2 of the pans.

I addition, some streams wil! be affected by haul roads, pipelines and conveyors,
which need {o cross them. The necessary licenses for these activities will be applied
for in the TOPA integrated Water Use License Application (IWULA).

Legacy rehabilitation project (Tweefonteinspruit river clean-up)

4.7
XSA Tweefontein complex have initiated a river clean up strategy at TOPA, (as
indicated in Figure 4.7(a)), which will consist of various clean up phases around the
Waterpan Dump area as wel! as at Tweefontein dam.
The project will entail isolation of the discard dumps to prevent ground water poliution,
as well as clean water management in the form of clean water diversions around the
dirty footprint area.
At the time of wiiting the above project had been put on hoid by XSA Tweefontein
Complex management.
o '@ '. -~ &
Figure 4.7{a) Tweetonteinsprult River clean-up project
48 Watercourse alterations
Existing watercourse aiterations within the Tweefontein Complex are listed beiow.
Waterpan Colliery:
= The flood protection berm at the plant area encroaches on the 1:100 year floodline
of the unnamed tributary o the Tweefonteinspruit.
*  Haul road crossing on the tributary at the plant.
= Rail crossing on the tributary at the plant,
TCPA_Surface Water Speciallst Report Jones
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Secondary road crossing on the tributary, downstream of the plant.

Waterpan discard dumps 1a, 1b and 2 are located within the watercourse.

Mine access road across the Tweefonteinspruit, upstream of Tweefontein Dam.
Tweefontein Dam, on the Tweefonteinspruit.

Boschmans Coliiery:

r

The plant poliution control dams are iocated on the 1:100 year floadiine.

Rail crossing on the Tweefonteinspruit at the plant area.

The Moolmans defunct opencast pit is located within the 1:100 year floodline of an
unnamed tributary to the Tweefonteinspruit. A stream diversion canal has been
constructed to divert the flow around between the opencast pits.

The R555 provincial road crosses the Tweefonteinspruit.

The Waterpan South Pt opencast workings encroach on the 1:100 year flocdiine
of the Tweefonteinspruit.

Witcons Colliery

n

The flood protection berm at the plant area encroaches on the 1:100 year floodline
of the unnamed tributary to the Tweefonteinspruit.

Haui road crossing on the unnamed tributary.

The Transnet Richards Bay railway line crosses both the Saaiwéterspruit and the
unnamed tributary,

The Goedgevonden Colliery rail loop crosses both the Saaiwaterspruit and the
Klippoorijiespruit.

Provincial Road R545 crosses both the Saaiwaterspruit and the Klippoortjiespruit.
The access road to the Transnet Saaiwater rail siding, as well as the Witcons
plant, crosses the Klippoortjiespruit.

Witcons Dam is located on the Saaiwaterspruit.

The Witcons old opencast pits are located on the floodpiain of the Saaiwaterspruit,
within the 1:100 year floodline.

Proposed watercourse alterations under the TOPA include the followi ng:

The terracing and infrastructure at the product surge bin encroaches on the 1:100
year floodline of the Tweefonteinspruit.

The GPP Poliution Control Dam will be located within the 1:100 year floedline,
The Product Conveyor PCD East will be located within the 1:100 year floodline,

The Tweefonteinspruit river cleanup project will involve work within the
watercourse of the Tweefonteinspruit, as well as the northern tributary which flows

past the old Waterpan plant area and discard dump.
Explosives magazines- new location will be within or close to a watercourse.
Pipeline transferring water from Kiipplaat East and West o ATC borehole crossing
of Saaiwaterspruit.

Pipeline transferring water from Klipplaat East and West to ATC borehole crossing
of unnamed tributary to the Saaiwaterspruit.

Additional opencast mining areas within or close to watercourses.

TOPA Surface Water Specialist Report lones & Wasener ﬁ?ﬁ

Engpnaering & £ vironmentst Cobsihan.

Report JW090/13/D3E7 — Rev



"

]

[

32

Barrow pits within ar cose to watercourses,

MNew Solf course
Boschmans weir

Proposed watercourse alterafions under the TOP that will require amendment, will
include atterations fo additicnal apencast areas within or doses o walercourses.

Proposed watercourse alterasions alteady applied {or under the TGP will inclueds,

c

e

Pipeling to transfer water from the #A1A PCD o the Plant Holding Dam.
Pipeline to ransfer waler back from the Plant Holding Darm to the MiA arez.
Mew logd out conveyor maihtenance road to rail loop area.

Mew haul mad al Tweeforteinspnit

New MIA access road cuivert on Twesfonteinspruit

Crossing ol conveyor belt over Tweefonteinspruit 1o logd oul facility

Northern river crossing of comveyor bell on Tweefondeinsp!ui toload oul facility
Rive; crossing on Tweelonleinspruit for sfumy pipelire and return water to plant
Moolmans river diversion and haul road crossing on Tweelonteinspruit

Boschmans Morth Pit ROM discard conveyor bell wetland crossing and river
diversion on Tweefontienspruit

Waterpan d.scard dump rehabilitafion
Old Witcons rehabiiitation
Warous opencast mining areas throwgh wetlands
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WATER BALANCE

The objective of the water balance modelling is to estimate the volumes of water that will
be generated by the proposed activities, including effluent water and surface runoff from
the dirty areas. This is assessed, together with the water demands on the site, fo
determine whether the site will operate with 2 water surplus or deficit and to determine
the storage capacity required to ensure legal compliance in terms of prevention of spills
from the site. The water balance modeiling is therefore a key input to the overall water

management strategy for the site.

Mine Plan
The 2013 LOM plan was used for the water balance modelling of the future mining areas.
Plans of historical opencast and underground 1, 2, 4 and 5 seam mining, provided by

XSA, were used to determine the current water make.

Computational methodology

Daily rainfall data from the South African Weather Service (SAWS) rainfall stations
0478282 Langsloot and 0478330 Secunda, together with monthly evaporation data
estimated from the “Surface Water Resources of South Africa 1990° (WRC, 1995), also
known as WRS0, were input to a hydrological model based on the Soil Conservation
Services (SCS) method to determine runoff on a daily basis using antecedent conditions.
The method (as adapted to South African conditions by Schmidt & Schulze) is believed
to be highly suitable for the site, having been developed in catchments with areas of

approximately 8 km?, and smaller.

The groundwater inflows to the future and historical opencast areas were derived by
Groundwater Complete. Recharge rates to the underground workings were also derived
by Groundwater Complete. These rates of inflow were then brought into the J&W model,
where extreme rainfall impacts and surface water make can be assessed. The water
use and storage / treatment requirements can subsequently be computed.

The surface runoff areas were measured from layout drawings and aerial photographs
provided by XSA, DRA and Clean Stream. Water consumption information related to
the mining operation was provided by XSA and DRA. This data was entered into the
water balance model.

The overall water balance for the mine was subsequently calculated.

Assumptiens, information used and limitations

Assumptions and information used

The overali schematic water balance for Tweefontein is presented in the figures in
Section 5.5. These figures indicate the average underground, opencast and surface
water make over the fife of the mine. Please note that, as can be seen in the figures, the
life of mine has been divided into three phases (i.e. 2015 when Witcons plant Waterpan
plant is rehabilitated is rehabilitated, 2015-2031 when Zaaiwater slurry dam comes on
line and 2031 onwards when Boschmans North siurry dam comes on line) and a

schematic water balance flow diagram is presented for each.

The following activities are inciuded:
Water used for dust suppression on surface, at the ROM tip, MIA workshop as weli
as at the main plant has been accounted for
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Surplus dirty water from the pollution controi dams (PCDs) (that cannot be treated)
will be stored in various underground workings.

The Xstrata Alloys Independent Power Plant (IPP) is to be supplied from the Plant
Holding Dam.

Potable water use at the workshops, offices and change house will be supplied from
the potable water treatment pfant. Information regarding potable use is still required.

Sewage flows from the change house, workshops and offices will be directed to the
sewage treatment plants at the Tweefontein and Vlakiaagte areas. The treated
sewage wastewater will be released into the environment (i.e. Tweefonteinspruit).

Dirty runoff from each of the dirty areas will be directed to the designated PCD for
that area.

The proposed golf course is to be located on the rehabilitated old opencast South
East Pit (Moolmans) and Hamster Pit.

30 ha of the golf course will be irrigated at an average rate of 893 m¥day, as
indicated by the golf course designers. This irrigation rate was taken into account

in the water baiance.
The following key assumptions and information have been used:

Runoff from the external catchment draining towards mine surface infrastructure
area will be diverted, minimising the volume of water reporting to the PCDs.

E

The underground and opencast mining areas used for the modelling are based on
the LOM plans as indicated in Table 5.3{(a) below.

The surface water inflows to the dams are estimated, based on the surface runoff
model.

The layout drawings used to delineate the various sub-catchments on the mine
surface infrastructure site were provided by CSEC, as well as XSA. These are

indicated in Table 5.3(a} below.

infrastructure drawings indicating the positions and sizes of the proposed borrow
pits on the mine were provided by CSEC, as weil as XSA. These were used to modei
the water balance for each borrow pit. These are indicated in Table 5.3(a) below.

it was assumed that the borrow pits will be opened at the start of mining (i.e. 2012
and will remain until they are mined through).

Information received from the Golf Course specialist is given in Table 5.3(b) below.

The capacity of the PCDs was provided by XSA, as well as DRA Mining, and
summarised in a table by Golder Associates. This is reproduced in Table 5.3{c)

beiow.

frrigation water required for the Golf course will be supplied in a ratio of 40% and
60% from the final voids and Tweefontein dam respectively.

In terms of water losses, the following assumptions, based on the 2010 Water
balanice model for Tweefontein were considered reasonable for the purpose of the
water balance modeiling:

Dust suppression on surface of 1 000 m3¥day was assumed.

C

o Dust suppression at MIA workshop area of 80 m¥day was assumed.
o Dust suppression at New ROM tip of 80 m®/day was assumed.

o Dust suppression at the Plant area of 704 m®/day was assumed,
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o PP water supply of 1 200 m¥day was assumed.

it was assumed that 60% of the water from the CPP will be returned to the Plant
Holding Dam and the remainder will be stored underground.

Groundwater inflows fo the opencast areas were provided by Groundwater
Complete on 18 August 2013 (file name “OpencastinflowsforJ &W-08-201 3.x1s™).

Recharge rates to the underground workings were provided by Groundwater
Complete on 3 September 2013 (file name "EstimatedGWinflowoverLOM-09-

2013.xIs").

Table §.3(z) List of Drawings received from XSA and CSEC

Drawing Description rec?;tree " E;:ﬁ;n:::ﬁi; Details
gggoﬂggsp Opencast Amendment - - 200uy2013 | 5.June 2013 LOM
TFN North 1 Seam UG EMP .dwg 29 July 2013 4 June 2013 LOM
TFN North 2 Seam UG EMP Rev 4.dwg 29 July 2013 4 June 2013 LOM

: TFN 4 Seam mined out and future mining | 17 Oct 2012 15 Oct 2012 LOM
' TFN North 5 Seam G EMP.dwg 29 July 2013 24 June 2013 LOM
TOP-PBA-1001-CNO1-1015Rev CS.dwg | 29 July 2013 26 July 2013 Infrastructure

Table 5.3(k) List of information received from the Golf course specialist

Drawing Description Date received Details
Golf Course Tabulated. pdf 19 Feb 2013 Conceptual details
. Golf Course Irrigation Estimates.pdf 18 Feb 2013 Irrigation demands
Golf Course Planning concept.pdf 16 Feb 2013 Preliminary concept

lones & Wagener M
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List of PCD names and capacities

Table 5.3{c)
PCD Dam name Capacity Source
Coal Processing Plant PCD 160 000
| Product Conveyor PCD West 2300
Product Conveyor evaporation dam 7 500
MIA PCD 98 560
WaterPan 2 Seam Reservoir 1500
Plant Holding Dam 80 000
Witcons PCD 12 000
Zaaiwater PCD 46 000 Golder Associates Water use Table
Boschmans North Tailings RWD 250 000
Vlaklaagte shaft Access PCD 7 200
Vlaklaagte shaft area reservoir 1 500
Eskom Low Grade Stockpile PCD 16 284
Product Conveyor PCD East 2300
7200

WaterPan 2 Seam PCD

information regarding potable water intake and use, as well as sewage treatment
volumes and effluent discharge volumes has not been included in the modelling at this

stage.

Limitations

Important fimitations to the modelfing include the following:

By their nature, models are theoretical estimates of natural phenomena that are too
complex to be derived exactly. It is inevitable that there will be variations in the
actual flows when compared to the predicted flows. This can only be addressed by
the recalibration of modeled data with measured data, from which more reliable
estimates of exireme and average water make and runoff volumes can be

5

developed.
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The overall mining plan is likely to change as the mine develops and more
information becomes avaitable on the actual geology, as opposed to that predicted
at the planning stage.

The water use and water losses are assumed based on information obtained from
the client, as well as typical values for similar operations,

= It is important to note that the timing of rehabilitation can have a significant impact
on the overall water balance. It is therefore important that the water balance be
revisited during the mining operation.

Volumetric modelling of the underground water storages and pumping / dewatering
is not included in the Tweefontein Complex water balance model, This modelling
will form part of the XSA overall water balance model.

54 Rainfall data

5.4.1 Selection of rainfall station

The water balance modelling approach used historical daily rainfall data from rainfall
stations close to the site. Stations within a 50 km radius were considered. The water
balance modelling requires historical daily rainfall data from a gauge in close proximity
to the site. The rainfall data from the Langsloot and Secunda rainfail stations was
evaluated and found to have reliable data, with observed extreme events within the
record. The records were found to have similar characteristics and were combined to
create a rainfall record spanning from 1914 fo 2008, a record length of 95 years. The
statistical extremes for the combined rainfall record are presented in Tabie 5.4(a).

Selection of rainfall station

The issue of which rainfall station should be used for the water balance modelling is often raised.
At this site, the baseline hydrology (peak flood fiows, etc.) has been computed using the Ogies
rainfall station. However, Langsioot is preferred for the water balance modelling. The motivation

for this is as follows:

» Ogies rainfall data has events of 1 day, 2 day, 3 day and 7 day duration that are equivalent to
the 1:20 year statistical events for the area, as computed by Adamson (TR102). This is
problematic for daily simulations in that the modelling undertaken is intended to provide at
least a 1:50 year risk of spilling. By contrast, the baseline hydrology and flood peaks use
methods that are more robust in terms of the rainfall characteristics of the general area.

= For the same short duration rainfail events, the Langsioot rainfall record contains severai
extreme events, ranging from 1:200 years for the 1 day event to 1:50 years for the 7 day event.
Langsloot is still relatively close to the site (although not the closest gauge), being just under
40 km away. The rainfall record has a slightly lower MAP than Ogies, but (as indicated) higher
extreme events. In terms of the overall mapping of rainfall in the area, there are no significant
climatic differences within this general area and the use of the Langsloot station offers a more

conservative water balance modelling approach.
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Statistical rainfall extremes for the combined Langsfoot/Secunda

Table §.4{z)
rainfalf station

Rainfalf depth (mm)

Event
i day 2 day 3 day 7 day f month Annual

1.2 yr 63 86 104 146 188 727
* 1:10 yr 93 121 137 182 248 897 J
1:20 yr 108 140 154 195 275 932
136 168 178 212 313 965
225 344 983

i 1:50 yr
1:100 yr 180 194 199
188 223 221 238 378 998

196 196 212 368 1087

1:200 yr
Max Recorded 175

Rainfalf extremes

The Langsloot rainfall record was analysed to look at the wet cycies. Extreme rainfall for
the hydrological years seldom exceeds 2 to 3 years in duration, with the longest “wet
cycle” approximately 5 years to peak.

Wet or extreme periods used in the modelling include the rainfall experienced in:

s 1982 and following years (wettest five years on record)
= 1951 and following years (second wettest five years on record)
2004 and following years (shori term peak — wettest two years on record)

o 1961 and following years (driest five years on record).

Water balance modelling

Wiater ake

The total mining water make is expected to increase from a current value of
approximately 7 Ml/day to a maximum of approximately 27.6 Ml/day at around 2048/50,
for average rainfall. The average water make over the remaining life of mine will be
approximately 19 Mi/day.

The contributions from the individual opencast and underground sections are expected
to be as shown in Table 5.5(a), for average rainfall.

The combined underground and opencast water make is shown in Figure £.8(a}. This
figure presents the water make over the life of the mine, for average rainfali, showing the
predicted seasonal variation in water make. The individual contributions from the
opencast and undergreund sections are shown in Figures 5.5(b} to (h).

The post closure water make is estimated for underground to be approximately
2 083 m3/day and opencast to be 24 778 m®day, with the total post closure water make
for Tweefontein complex estimated at 26.9 Ml/day for average rainfall.

jones & \’Vagenggﬂ
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Estimated water make at the individual sections, for average

Table 5.5(a)
rainfall
Average water i
B . make ogver LOM a:f::;"mw";?er Peal:e summer Post closure
Mining section (2012 to 2050) make w(a :; :lake wate;drnake
{m?/day) (m*/day) m/day) (m-/day)
Opencast:
Waterpan North 338 1505 1937 1465
Waterpan 1686 4202 6690 3898
Makoupan 3705 8116 15275 7239
Boschmans North 1436 1786 3121 1524
Boschmans Central 1841 2428 4026 2224
Boschmans South East 741 1130 2345 876
Boschmans South
Central 820 1581 2529 1480
Klipplaat 2215 2883 6003 ’ 2424
Zaaiwater 1019 1162 2096 1008
Waterpan Old opencast 396 - 745 396
Witcons Old opencast 291 - 538 291
South 2 old Pit opencast 431 - 798 431
South old Pit cpencast 131 - 242 131
South East pit opencast 790 - 1563 790
Oid Hamnster pit 603 - 1204 603
Underground:
Witcons 2 and 4 Seam 345 356 772 338
Old No. 1 2 Seam 3 21 46 1
Boschmans South East
2 Seam 102 140 304 85
Viakiaagte (1, 2, 4 &5
Seam) 148 166 361 166
Waterpan (1,2, 4 &5
Seam) 87 965 2097 361
Boschmans North (1, 2
& 4 Seam) 436 496 1078 445
Klipplaats 2 and 4 Seam 83 234 507 58
Boschmans South 2 and
4 Seam 634 651 1417 629
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Seasonal Variation over average rainfafl
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Figure 5.5(a) Graphical water balance for averags rainfall during the
operational and post closure phases, showing seasonal
variations
Opencast Pits 1 to 5 - Average water make over LOM
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Figure 5.5(b) Graphical water balance for average rainfall during the
operational and post closure phases: Opencast pits 1 to §
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Opencast Pits 6 to 10 - Average water make over LOM
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Figurs 5.5(c) Graphical watar balance for average rainfall during the
operational and post closure phases: Opencast pits 5 to 10
TOPA Surface Water Specialist Report lones & W, M
Erginreting & Envirenmental Corsultanzs

Report JW090/13/D367 — Rev 1



NN
L[> ]

Opencast Pits 11 to 15 - Average water make over LOM
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Figure 5.5(d) Graphical water balance for average rainfall during the
operational and post closure phases: Cpencast pits 11 to 15
Opencast Pits 16 to 20 - Average water make cver LOM
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Figure 5.5(e} Craphical water balance for average rainfall during the

operational and post closure phases: Opencast pits 16 to 20
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Underground Sections 1 to 6 - Average water make cver LOM
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Figure 5.5(f) Graphical water balance for average rainfall during the
operational and post closure phases: Underground sections
1to 6
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Underground Sections 7 to 12 - Average water make over LOM

1200

100C
800 ‘\\\\

N s iy

200

Water make {m3/day)
&
o

-

(=]
2012 1~
2014 ]
2016 ]
W18 ]
2020 ]
2022 ]
2024
2026
2032

34
2036
2038

040
2043
2044
036
2048
2050
2052
2054
2056
2059

s | Inderground Mive 7 - Vigkioagte (1,2, § & 5 5eam)

= U dergrountd Mine B - WaterPen {1, 2, 4 & 5 Searn|

Figure 5.5(g) Graphical water bziance for average rainfall during the
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Underground Sections 13 to 18 - Average water make over LOM
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figure £.5(h) Graphical water balance for average rainfall during the
operational and post closure phases: Underground sections

13 to 18

5.6 Water Use
Water is used at Tweefontein complex for coal processing, dust suppression and
domestic use.

The water use at the coal processing plants has been quantified as shown in
Tables 5.6(a) and (b} for the TOP and Witcons plants respectively. Based on
discussions with XSA, it has been assumed that the Witcons plant ceases operations in

2016.
Dust suppression and domestic use are shown in Table 5.6(c).

5.7 Dewatering
In order to mine many of the reserves at Tweefontein complex, it will be necessary to
dewater underground sections that have been allowed ‘o accumulate water since mining
ceased. The dewatering at Twaefontein complex involves pumping of water between
underground sections and the water will not be deposited in surface dams. The
volumetric balances of the underground storage areas is modelied in the overall XSA
water balance. The planred dewatering schedule s, however, summarised in Table

5.7(a).
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Table S.B(a) Water use at TOP Plant

. Water
Description (m/day)
Based on 15.0 Mtpa ROM
Plant water demand 16 633
Water in ROM feed coal 3738
Water in product 2056
Water in discard 6 280
Water in slurry 12035
Slurry return (at 62.5%) 7522
Make-up requirement 8111

Table 5.6(b) Water use at Witcons Plant
e Water
Description (m¥/day)

Plant water demand 2737

Water in ROM feed coal 350

Water in product 630

Water in discard 357
Water in slurry 2 100
Slurry slurry water to UG (at 60%) 1253
2737

Make-up requirement

Dust suppression and domestic use at Tweefontein complex

Table 5.6(c}
Description v::::;:;e Source

Dust suppression on surface 1000
Dust suppression af MIA workshop area 80

| Dust suppression at New ROM tip 80

2010 Water Balance
Dust suppression at the Plant area 704
IPP water supply 1200
16 633

Abstraction to Plant Reservoir
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Planned dewatering schedule at Tweefontein complex (taken from

Table 5.7(a)
Golder Associates planning model)
Mining area Pumb to Dewatering Volume to be Maximum
_ P Start-end dewatered (m?) Dewa:enng e
{m*month)
Old Ogies UG .
(at Go:dgevonden) Waterpan 2 Seam | Jan 13 - Jul 14 4 800 000 300 000
Goedgevonden OC
(@t G ge dgevonde) | WVaterpan2 Seam | Jan 13- Dec 14 2 000 000 350 000
Waterpan 2 Seam Boschmans South | Jan 24 — Dec 33 15 000 000 167 000
Waterpan 4 Seam Waterpan 2 Seam | Jan 24— Dec 27 3000000 62 500
Qld No. 1 Boschmans South | Aug 12 — Dec 12 1400000 300 000
Boschmans North Boschmans South | Jan 13 - Dec 23 8 700 000 230 000
Boschmans Boschmans South | Jul 13 - Dec 14 6 520
South/East ul 13 = Dec 000 365 000
. ATC 2 Seam
Klipplaat East (at Mpunzi) Jul 13- Aug 15 7 515000 300 000
. ATC 2 Seam
Klipplaat West (at iMpunzi) Jan 14 - Dec 15 2145000 92 000
Makoupan Boschmans South | Jul 17 - Dec 18 3300 000 205 470
Boschmans South | VVater Jreatment |64 15 onwards | 56000 000 225 000

Schematic water balance diagram

The schematic water balance diagram is presented in Figures 5.8(a) to (f), and indicates
the expected average flows over the life of mine. The potable water balance has still to

be compiled.
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Figure 5.8(b)(l) Schematic water balance diagram (2015 to 2031) - page 2 of 3
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Figure 5.6(s) Schemetic water balance diagram over the LOM for Borrow pit A23b
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Water management and storage requirement

Water management for average rainfafl

XSA’s current strategy for the management of dirty water generated by the mining
activities is storage in mined out underground compartments and ultimately treatment for
reuse or discharge to the river system. A water freatment plant is currently being planned
and is expected to be in operation by October 2015. This plant will initially treat 15

Mi/day.

All dirty water generated at Tweefontein com
Boschmans South 4 Seam or the ATC 2 Seam underground workings (at iMipunzi

Complex), where it will be stored prior to treatment. The treatment piant will pump
directly from the ATC 2 Seam, as well as the Boschmans South 4 Seam workings.

The total volume of dirty water placed into underground storage, generated due to the
mining activities (but excluding dewatering of other mining areas) over the remaining life
of mine at Tweefontein complex is estimated at approximately 20 793 m%/day, amounting

to a total oi some 288 million m? by 2050.

plex will ultimately be bumped to either the

Storage required for extreme rainfalf

Expianatory note on provision for extreme events

GNR 704 in terms of the NWA, stipulates that dirty water on mining sites needs to be
contained for events up to the 1:50 year recurrence interval. The Department of Water
Affairs’ (DWA) Best Practice Guideline for water management defines a spill "event” as
a series of spills occurring during a given 30 day period.

When determining storage requirements, it is important to understand that a particular
recurrence interval does not refer to a single discrete event. For each recurrence interval
there is an infinite number of events, depending on the storm duration considered. ltis
important to determine the appropriate storm duration to use, based on the assessment
being carried out. Typically, for peak flow events, shorter duration events (< 24 hours)
are considered, as these are of higher intensity and generate greater fiow rates.
However, for volumetric assessments (sizing of dirty water containment facilities), the
duration used could be months, an entire season, or longer, as two or three months of
high rainfall, for example, could raise a dam's water level to such an extent that 2

subsequent low recurrence interval storm could cause a spill event,

For extreme rainfall there are two considerations:

©  Surface water management: The sizing of the PCD will be driven by the storm water
volumes generated on the surface infrastructure during short duration (in the order

of one day to a few days) events.

& Mine water balance management: During longer term extreme events (in the order
of years), the management of the large volumes of water generated needs to be

considered, in terms of available storage and reuse / treatment options.

The risk of spill from a PCD is a function of both dam capacity (for temporary storage of
storm water runoff) and the rate at which water can be abstracted from the dam for reuse

or storage elsewhere.

Jones & Wagen gr.m
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Surface water management during extreme events

The PCDs need to be sized to ensure a risk of spill of 2% or less in any one year. At
Tweefontein complex, dirty water collected in the PCDs is pumped either to the Plant
Holding Dam or to the CPP PCD, from which water is pumped to underground storage
at Boschmans. The emergency overflows from most of the PCDs drain via borehole to
the underground workings, further limiting the risk of spilling dirty water to the

environment during extreme events.

Mine water balance management during extreme events

During long term high rainfall the excess water will be stored in the underground storage
areas at Tweefontein complex and iMpunzi.

The net volume of water that will need to be stored will vary depending on the nature of
the extreme rainfall. Long term extreme rainfall (5 year) extremes were modelled for the
period of mining with the greatest water make (2034 to 2038). The wet or extreme

periods used in the modelling include the rainfall experienced in:

(a)1992 and following years (wettest five years on record)
{b)1951 and following years (second wettest five years on record)
(c)2004 and following years (short term peak — wettest two years on record)

(d)1961 and following years (driest five years on record}

For average rainfall during the period 2044 fo 2050, the modelling indicates that some
52 million m? will need to be stored underground. During the wettest period (i.e. 1992
and the following five years), the total surplus is modeiled at approximately 61 million m3,
meaning that an additional 9 million m?® will need to be stored during such an event.

The current treatment strategy is to always leave a buffer storage volume in the workings
of at least 20% of the fotal. This amounts to some 50 million m®as a minimum (at
iMpunzi, Tweefontein complex and Twesfontein South), to allow for uncertainties in the
storage volume, as well as space for extreme events. It can be seen that this buffer
storage will be sufficient to accommodate the additional water expected during a long

term extreme rainfail event.

Management during dry periods
The latest water storage modelling indicates that there will be a minimum volume of water
stored in UG workings at XSA of around 180 million m?. This is sufficient to supply the

mine’s water needs during extended dry periods.

Post closure water balance

Post closure the surface infrastructure at Tweefontein complex will be demolished and
removed from the site. The site will be rehabilitated and made free draining, including
the pollution control dams and opencast areas. The shafts will be plugged with a concrete
plug for safety reasons and backfilled using the material in the overburden stockpile.

Post rehabilitation, ail surface runoff will be clean, and will be allowed to drain to the

receiving environment.

The post closure water make is estimated for underground to be approximately
2 083 m¥day and opencast to be 24 778 m®/day, with the total post ciosure water make
for Tweefontein complex estimated at 26.9 Ml/day for average rainfall.

The water levels in the workings will be actively maintained below decant level by
pumping to the Boschmans South and ATC 2 Seam UG workings. From here, the water

TOPA_Surface Water Specialist Report jones M
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will be pumped to the water treatment piant and treated for reuse, sale or discharge to

the natural river system.
In order to maintain the water levels below decant, it will be necessary to expand the

water treatment plant with time.

5.12 Conclusion
There will be a surplus of water at Tweefontein complex over the life of mine. Water wil|
be pumped to available storage areas in the mined out workings for temporary storage

prior to treatment.

The water balance will need to be re
changes.

guiarly updated as the mine develops and the LOM
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BASELINE ENVIRONMENTAL DESCRIPTION

The baseline information is important for several reasons. These include assessment
of possible impacts and setting of objectives for closure. However, for surface water it
is also important that the mine is able to identify other point sources that may be
impacting on surface water so that the origin of any future impacts can be identified.
Coal mining operations at Tweefontein Complex have been ongoing for many years.
There is therefore no true pre-mining environmental information. The information
presented here represents the current environmental staius and will set a baseline
against which any further impacts or improvements to the surface water regime will be
measured.

The following terminology has been used throughout this document to describe the
relevant surface areas that apply to this EMP.

Area Definition
Tweeforntein mine This area includes the existing Tweefontein mining area, which is approximately
boundary area 11 880 ha in extent.

Study area In terms of surface water, the study area is the extent of the mining area.
Tweefontein land The Tweeforttein land use area includes the existing and proposed opencast and
use area underground mining areas and associated infrastructure.
This refers to the area where the soil and vegetation has been or will be .
Area of surface physically disturbed due to historical, existing and proposed activities, i.e. the
disturbance infrastructure associated with the workshops and office complex, Crushing and
Screening Plants, efc.
Dirty water The surface area where surface water will probably be impacted upon by mining
management area | activities will be retained in order to prevent spillage 1o the catchment.

Regional climate
The regional climate is discussed in detail in the main EIA document.

Catchment description

General description

Tweefontein Complex is situated within the Olifants River catchment and falis within
quatemnary sub-catchments B11F and B11G, with a small portion in quaternary sub-
catchment B20G of the Limpopo-Olifants primary Drainage Region, (refer to
Figure 6.2.1(a) taken from “Surface Water Resources of South Africa — 1990" Vol 1
(Midgley, Pitman & Middleton, 1995) (WR90)).

The Tweefontein Complex also falls within Catchment Management Units (CMU) 5 and
CMU 6, with a small portion in CMU 19, as shown in Figure 6.2.1(b).

The Tweefontein mining area includes portions of the farms Waterpan 8IS,
Tweefontein 131S, Viaklaagte 3301S, Klienkopie 151S, Klipplaat 14IS, Zaaiwater 1118,

Blesbokfontein 311S and Klippoorije 32iS.

The Saaiwaterspruit and Klippoortjiespruit converge to the south west of the mining
area. They drain the southern portion of the mining area, namely Witcons, while the
Tweefonteinspruit drains the northern portion, namely Waterpan and Boschmans. The
Tweefonteinspruit and Saaiwaterspruit converge to the east of the mining area and flow
into the Olifants River. The Olifants River flows through the Witbank dam and on to the
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Loskop Dam. Further downstream it flows through the central part of the Kruger
National Park and into Mozambique. It eventually joins the Limpopc River and
discharges to the Indian Ocean on the east African coastline.

Receiving water body

The receiving water body for the assessment of the potential surface water impacts
related to the Tweefontein Complex is faken as the Witbank Dam, some 20 km
downstream of the mining area. The use of this dam is motivated on the basis that:

E

Beyond Withank Dam, the potential impact of the Tweefontein Complex becomes
extremely small due to the water volumes in the catchment and dilution effects.

Further, by the time the water reaches Witbank Dam (and even before then), it is
required to be suitable for use for all of the expected uses (drinking water,
agricultural, industrial and aguatic ecosystems). Thus, by achieving compliance in
terms of these, no additional impacts are expected downstream of Witbank Dam.
The receiving water body is relevant cnly in so far as it defines the aerial extent of
the catchment to be considered in the Impact assessment, and described in the
baseline study.

The use of Witbank Dam is based on the relatively small size of the Tweefontein
Complex area compared to the catchment for Witbank Dam. The next large dam is
Loskop Dam.

The catchment area to the Witbank Dam is reported as 3 579 km? while that for
Loskop Dam totals some 12 285 km2 The proposed area to be mined is
approximately 118 km2 The mine area thus fotals approximately 3% of the
Witbank Dam catchment, and only some 1% of the Loskop Dam catchment.

The mean annual runoff (MAR) for Loskop Dam is 384 x 10% m3 and Witbank Dam
is some 125 x 10% m?, while the MAR for the proposed mining area is estimated at

4.06x10°m®
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Rainfall arid evaporation

Rainfall data

The Daily Rainfall Extraction Utiiity, developed by the Institute for Commercial Forestry
Research (ICFR) in conjunction with the School of Bio-resources Engineering and
Environmental Hydrology (BEEH) at the University of KwaZulu-Natal, Pietermaritzburg,
was used to obtain summary data for all rainfall stations within the vicinity of the site.
This data was assessed in terms of length of record, completeness of the data set,
mean annual precipitation (MAP) and iocation of the rainfall station with respect to the
site and the catchment. Key data extracted from the database for the four most reliable
stations is shown in Teble 6.3.1(2). The ICFR database contains daily patched rainfall
data for all official South African Weather Service (SAWS) stations, and includes data
up to August 2000.

The Langsloot (0478292W) and Secunda (04783303W) stations have similar MAP, but
cover different time spans. The record from Secunda was therefore appended to the
Langsloot record o create a combined record with a length of 95 years. Since the two
stations have a similar MAP and reiiable data, combining the records was considered a
reasonable approach to obtaining a longer rainfall record for use in the water balance

modelling. .

A mass plot was produced for the combined record, and is shown in Figure 6.3.1(a).
A mass plot is a graph showing the cumulative rainfall depth with time for the full
rainfall record. it is good indication of the reliability of the data set. A good mass plot
will produce a straight line, with slight oscillations for seasonality. Any changes in the

slope indicate a potential problem in the data set.

Table 6.3.1(2) Key data for selected rainfall stations (ICFR database)

MAP

Station number Siation name Length of record
{mm)

0478292W Langsioot 719 1914 to 1992 (78 years)

04783303W Secunda 719 1884 to 2008 {24 years)

0478406W Kriel 614 1207 to 1978 (71 years)

734 1907 to 2000 (93 years)

0478093W Ogies
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Figure 6.3.1(a) Rainfall mass plot for the combined rainfall record

The mass plot for the combined rainfall record was considered reasonable. The
combined record was selected as the represantative rainfall cata set for the site and
this was used in the water balance modelling.

The average monthly rainfail depths are presented in Table 8.3.1(b). The rainfall
record is shown graphically in Figure 6.3.2(a). Mean menthly rainfali is shown
graphically, together with mean monthly evaporation in Figure 6.3.2(b).

6.3.2 Evaporation dala

Evaporation data for Tweefontien was taken directly from WR30. The average monthly
evaporation depths are presented in Table 6.3.1{(b) and Figure 6.3.2(b).

6.3.3 Maxmum rainfail intensities
6.3.3.1. Bainfall extremes

Apart from the normal criteria of being statistically consistent, normally measured by
considering the mass plot and ensuring that it is linear, it is also important that the rain
gauge has a long record, and within that record that it contains rainfall events that
correspond 1o at least the 1:50 year event, since the legal requirement is that a mine
should not spill for events up to the 1:50 year recurrence interval (a 2% risk of spiiling
in any one year). The duration of the event can vary, and in most of the !arger mines,
the critical event is not the 24 hour event, but rather above average rainfall over a
period of several months, typically with several extreme rainfall events occurring during
a wetter than average period.

The rainfall record was analysed using the RegFlood sfatistical analysis software
programme. The data was assessed against a number of statistical distributions and
the Log Pearson Type lli distribution was found fo produce the best fit. The statistically
determined events, using the Log Pearson Type lll distribution, for various recurrence

intervals are presented in Table 6.3.3(a).
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Table 6.3.1(b) Average monthly rainfall depths for SAWS station 0478292W
Langsloot and (478303 Secunda (based on period 1914 to 2006)
and evaporation depths, from WR90

Month Average rainfall (mm) Average evaporation (mm)
Cetober 77.2 130.7
November 112.1 133.4
December 121.9 1487
January 120.9 147.8
February 90.5 128.1
March 82.0 127.4
April 38.0 98.0
May 19.9 818
ulne 26 64.7
duly 6.8 89.2
August 8.9 89.4
September 21.8 115.9
Annual Total 718.6 1344.9
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Figure 6.3.2(a) Rainfail record for Langsloot/Secunda
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Figure 6.3.2(b) Mean monthly rainfall and evaporation for Langsicot/Secunda

Teble 6.3.3() Statigtical rainfall extremes for Langsioot/Secunds rainfali
station (based on Log Pearson Type lii statisticai distribution)

Rainfail depth (mm)
Event 1 day 2 day 3 day 7 day 1 month Annual
12y 63 86 101 146 | 188 727
10y 93 121 137 182 | 248 897
120 yr 109 140 154 195 275 932
1:50 yr 136 168 178 212 313 965
1100y 160 194 199 225 344 983
1:200 yr 188 223 221 238 378 998
Max Recorded | 175 196 196 212 368 1087

it is evident that stafistical extremes of 1:50 and 1:100 years have been recorded at the
stztions, making this record suitable for the water balance assessment.

Tha Langsloot/Secunda rainfall record was also analysed to lock at the wet cycles.
Extrame rainfail within the hydrological record seidom exceeds two to three years in
duration, with the longest “wet cycle” approximately five years to peak. The data is
given in terms of a 5 year moving average relative {o the mean in Figure 6.3.2(a).

Wet or extreme periods used in the modeiling include the rainfall experienced in:
* 1992 and the following four years {(wettest five years on record)
s 1951 and the following four years (second wettest five years on record)
¢ 2004 (short term peak)
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= 1961 and the following four years (driest five years on record)

Surface water quantity
Mean Annual Runoff ((MAR)

The MAR for the various sub-catchments of the Tweefonteinspruit and Saaiwaterspruit
were computed using the WRSM2000 (Pitman) synthetic streamflow generation model.
Catchment parameters for the relevant quaternary sub-catchments are published in
WRS0.

The MAR for at key points of interest are shown in Table 6.4.1 (@). The catchments
and nodes are shown in Figure 6.4.3(a).

Table 6.4.1(a) Mean Annual Runoff (MAR) for Tweefonteinspruit and
Saaiwaterspruit sub-catchments
. Catehment [ pap % of MAR at % of MAR at
(km?) (x10°m?) Witbank Dam Loskop Dam
1 *7.21 0.25 0.2 T0.07
T2 *14.50 0.49 0.4 0.13
Ta *25.84 0.88 0.7 0.23
T4 *36.92 1.26 1.0 0.33
T5 *58.99 2.01 16 0.52
w1 *11.08 0.38 0.3 0.10
St *258 8.80 7.0 2.29
s2 78 2.66 2.1 0.69
S3 186 6.34 51 1.65
K1 108 3.68 29 0.96
TOP Mine boundary 119 4.06 3.2 1.06
Witbank Dam 3579 125 100 -
Loskop Dam 12 285 384 - 100
No_IPC/TW/PI/2006/1,

" Taken from Inprocon _Eonsulting Reports September 2006 and

IPC/SW/P1/2008/1, Decernber 2008

Dry weather flow (DWF)

In the absence of any streamflow monitoring, the conventional approach to complite
the dry weather flow (also often termed “normal flow”) is to analyse the long term
synthetic monthly streamflow time series in order to develop a flow-duration
relationship. An accepted definition of the dry weather flow in a stream is that flow in
the stream that is equalled or exceeded for 70% of the time, a value which can readily
be ascertained from an analysis of the flow-duration relationship.

The dry weather flows (DWF) for the proposed mining area were determined using the
WRSM2000 synthetic streamflow generation model and pro-rating the values for each
catchment. The computed dry weather flows (DWF) for the various sub-catchments
are shown in Table 6.4.2(g). The catchments and nodes are shown in Figure 6.4.3(a).
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Table 6.4.2(a) Computed dry weather flows In the affected streams at
Tweefonteln

m DWF Col
Node Caich(r:;rzx)t Area (x?gﬁnﬂu;:‘ri month {i’'s :'\feurt:ge%‘e;‘
average) manth)
T1 *7.21 0.00 0.00
T2 *14.50 0.01 2.86
T3 *25.84 0.01 5.10°
T4 *36.92 0.02 7.29
T5 *58.99 0.03 11.65
W1 *11.08 0.01 2.19
S1 78 0.04 15.41
52 186 0.10 36.74
S3 *258 0.13 50.96
K1 108 0.06 21.33

Note: A flow of less than 0,01 x 106 m3 per month probably impiies that the river in question dries out

completely during the winter months. This correlates to a flow of less than 10l/s

* Taken from Inprocon Cansulting Reports No.:dPC/TW/Pl/2006/1, September 2006 and
IPC/SW/PI/2008/1, December 2008

6.4.3 Flood peaks and volumes

The flood peak estimations and floodline determinations for Tweefontein Complex were
carried out by inprocon Consultants {Reports IPC/TW/P1/2006/1, September 2006 and

IPC/SW/P1/2008/1, December 2008).
The upstream points on the Saaiwaterspruit and Klippoortjiespruit (nodes S1, 82 and
K1) were not included in the Inprocon reports as they did not fali within the scope of
those studies. These were therefore determined by Jones & Wagener.

The catchment boundaries and nodes at which flood peaks have been determined are
shown on in Figure 6.4.3(2). Peak flows were determined using a combination of the
Rational Method, Standard Design Flood, Regional Maximum Flood, Midgley & Pitman
method and the Synthetic Unit Hydrograph method.

The computed peak flows and volumes are given in Table 6.4.3(a).
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Tabie 6.4.3(a) Flood peaks and tlood volumes

Catchment
Node area Hﬁ:;;rr::lce Flood Peak (m¥s) "'"’&",)‘(’1‘:;:’)'“9
(km?)
1:20 year 42 0.25
" 1:50 year 88 0.31
T 721 o0 year 115 0.41
RMF 212_ 0.75
1:20 year 55 0.29
" 1:50 year 112 0.60
T2 1450 47700 year *128 0.68
RMF 276 1.47
1:20 year 89 0.53
" 1:50 year 134 1.03
T3 B e 202 155
RMF 344 2.64
1:20 year 78 0.76
1:50 year 149 1.43
T4 *36.92 | 1:100 year *224 2.15
RAMF 384 3.78
1:20 year 94 1.20
N 1:50 year 172 2.20
5 5.9 9700 year 243 311
AMF 471 6.03
1:20 year 50 0.23
. 1:50 year 103 0.47
w1 1.8 7700 yoar 130 0.50
RMF 249 1.14
1;20 year 122 1.86
s1 78 1:50 year 178 2.72
1:100 year 229 3.49
RMF 523 7.98
1:20 year 206 4.87
1:50 vear 301 712
Sz 186 1700 vour 385 8.11
RMF 804 19.02
1:20 year 165 5.28
N 1:50 year *290 9.28
S3 258 00 yesr *200 12.80
[ RMF 825 2540
1:20 year 131 2.4
1:50 year 191 3.51
K1 108 1:100 year 245 4.51
RMF 800 11.04

* Taken from inprocor Consulting Reports No.:IPC/TW/PI/2006/1, September 2006 and
IPC/SW/P1/2008/1, December 2008
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6.4.4

6.4.5

6.5
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Floodlines

The 1:100 vyear floodlines for the mining area along the Saaiwaterspruit were
determined by Inprocon Consultants and 1:100 year floodlines along the
Tweefonteinspruit were determined by J&W in 2010. These floodlines are both shown
on Figure 6.4.4(a).

The floodiines presented in Figure 6.4.4(a) are in the process of being updated and
extended by J&W.

Details of the methodologies used by Inprocon are given in reports IPC/TW/PI/2006/1,
September 2006 and IPC/SW/Pi/2008/1, December 2008.

Floodlines along the Tweefonteinspruit were determined based on the calculated flood
peaks at each node. A steady flow, backwater analysis was performed for each stream
using the RiverCAD Pro analysis software. RiverCAD Pro is a software package
developed by Boss International that provides a CAD interface to the HEG-RAS river
modelling system. HEC-RAS was developed by the United States Army Corps of
Engineers, and is considered industry standard software for floodline determination in
many countries, including the United States, the United Kingdom, Europe, Australia
and South Africa.

Lidar and field survey provided by the client were used which consisted of an electronic
digital terrain model (DTM), in the form of a three dimensional drawing file with
contours at 500 mm intervals. Floodlines were determined along the Tweefontienspruit
for which peak flows were computed, within the study area.

When determining floodlines, each stream is defined by inputting a number of cross
sections along the length of the siream. The cross sections are determined from the
contour data. Cross sections were measured at approximately 20 m intervals on
average, as well as at significant features which may act as controls.

The 1:100 year floodlines for the Tweefontienspruit are indicated in Figure 6.4.4(z).

It should be noted that the accuracy of the floodlines produced in this study is
commensurate with the accuracy of the digital terrain model (DTM) data provided. With
a contour interval of 0.5 m, the accuracy of the floodlines can be considered to be
within 0.5 m vertically. The floodlines given here are considered suitable for planning
purposes only. Where infrastructure is to be located adjacent to streams, the floodlines
should be determined more accurately using a DTM developed from a fieid survey at
the area of concern. These floodlines wilt then be termed certified floodlines, where the
current floodlines are classified as preliminary floodlines (for planning purposes only).

Watercourse Alterations

Watercourse alterations have been described in Section 4.6,

Surface water guality

The baseline surface water quality is described in this section. The Tweefontein
Complex has an active surface water monitoring programme and annual maonitoring
reports are compiled by Jaco — K Consulting (JKC), summarising the surface and
ground water chemistry, groundwater levels and air quality.
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6.5.1 Surface water quality monitoring locations
The surface water quality monitoring locations used in the baseline assessment are
shown on Figure 6.5.1(a) and a description of the surface water monitoring points is
given in Table 6.5.1(a).
Table 6.5.1(a) Description and co-ordinates of surface water moritoring
iocations used in the baseline assessment
" 3]
Monitoring — Ceo-ordinates
oint scription - -
p Latitude Longitude
BOSCHMANS COLLIERY
On the ?weeforrteinspruit upstream of the
Boschmans plant arez. No surface mining activities
L upstream of this sampling location. I is, however,
BG5S possible that runoff from dirty areas south and west | 26-03075816 29.11241636
of the railway line is directed along the railway line
and into the Tweefonteinspruit at this location.
BOSR-2 82 l:]he Zaaiwaterspruit upstream of the Phoenix -26.07248434 2917711151
BOSR-3 On a tributary, joining the Zaaiwaterspruit -26.0302809 29.14191662
WATERPAN COLLIERY
Upstream monitoring point for Waterpan Complex
on the Waterpanspruit. Located adjacent to the
B Waterpan plant area. There is potential for _
WASR-1 seepage and spills from the Waterpan plant area to 26.00967093 29.1525274
enter the watercourse upstream of the sampling
location.
WASR-2 On the Waterpanspruit -26.02115109 29.15494456
WASR-3 On the Tweefonteinspruit -26.05196766 29.19819399
WASR-4 Upstreamn of Tweefontein Dam -26.03819308 29.17044466
WASR-5 Upstream of Tweefontein Dam -26.,02773637 29.15847188
WASD-2 Tweefontein dam -26.04620876 29.18474994
WITCONS COLLIERY
WISR-1 Witcons stream -26.09426636 29.1515281
WiSR-3 Tavistock stream -26.09207984 29.16972199
WISR-4 Zaaiwaterspruit -26.08161426 29.16569486
WISR-5 Tavistock Colliery Stream -26.09243353 29.17586105
WISH-6 Klippoortjiespruit -26,10061318 29.12133317
WISR-7 Upstream of discard dump -26.08589545 29.12736125
WISR-2 Downstream of discard dump -26.07937397 29.15088823
1 JKC, 2013
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6.5.2 [Monitoring data used in baseline assessment
Surface water quality data was received from the Tweefontein Complex in MS Excel
format. Data was available for the period August 2000 to July 2012 for the Boschmans
and Waterpan Collieries and for the period January 2009 to July 2012 for the Witcons
Colliery.
For the purpose of this baseline surface water assessment, data for the period January
2006 to July 2012 was used for the Boschmans and Waterpan Collieries. All available
data for the Witcons Colliery was used. The data reflected in this baseline description is
limited to the monitoring data for the rivers and streams, and excludes an assessment
of the dirty water systems, such as pollution control dams.
The detaiied water quality data used in the assessment is provided in tabular format in
Appendix B,
The last two annual monitoring reports (2011 and 2012) compiled by Jaco-K Consulting
were also reviewed in compiling the baseline description.
6.5.3 Additional dafa
Water quality data was also obtained from the Department of Water Affairs’ (DWA)
website for the DWA monitoring points indicated in Table 6.5.3(a). The data available
for these points is also reflected in the table below. The location of these points is
shown on Figure 6.5.1(z).
Table €.5.3(a) Water quality monitoring data from DWA’s Resource Quatity
Services
Wonitori Co-ordinates
OnHormg e o - . . -
point name Description Latitude Longitude Constituents Monitoring period
188428 Tweefontein upstream -26.02444 29.15556 April 2009 — March 2012
of Tweefontein (27 samples)
Colliery.
This point is located H
close to XSA P
monitoring points EC
WASR-2 and WASR-3. S04
1898430 Klipplaat at road bridge -26.05194 29.19806 April 2009 — February
on Tweefonteinspruit 2012
(22 samples)
6.5.4 Siandard used for the assessment of water qualily

TOPA Surface Water Specialist Report

The Directorate National Water Resource Planning (DNWRP) of the (then) Department
of Water Affairs and Forestry (DWAF) developed a water quality management strategy
for the Upper and Middle Olifants River catchment, which was published in 2009
(DNWRP, 2009). One of the key elements of this strategy is Recsiving Water Quality
Objectives (RWQO).

interim RWQQO were determined based on the current set of objectives in the
catchments, which was modified to account for the water quality component of the
Ecological Reserve. Where previous objectives were not available, the South African
Water Quality Guidelines, together with the present water quality status, were used to
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determine the interim RWQO. The set of RWQO determined for the Upper Olifants
catchment are regarded as interim objectives that will be reviewed once the water
quality component of the Ecological Reserve has been updated (DNWRP, 2008).

The results of the water guality monitoring undertaken at the Tweetontein Complex
were compared to the interim RWQO for the Upper Olifants River Catchment
developed by the DNWRP. The Tweefontein Complex is largely located within
Management Units (MU} 5 and 6 of the Witbank Dam Catchment as indicated in
Figure 6.2.1(b). A small portion is located within MU 19 of the Wilge River caichment.
The Inteim RWQO developed by the DNWRP for these management units are
indicated in Table 6.5.4(a).

For the purpose of the assessment, menitoring data was assessed against the interim
RWQO for MUS, since this is the most stringent.

Baseline water quality analysis

Time-series graphs were compiled for pH, EC, S04, Ca, Mg, K, Cl, Na, Fe, Al and Mn
to illustrate the baseline water quality at each of the collieries, indicating the change in
concentration of various constituents over time. The graphs are attached in Appendix
B. It should be noted that where the concentration for a constituent was measured at
the detection level, 50% of the detection level was assumed as the concentration at
which the constituent occurs for the purposes of compiling the graphs.

The graph titles and a description of each are provided in Table 8.5.5{a).

An overview of the water quality data for the Tweefontein Complex using pH, EC and
S0. as indicator constituents, is provided in Tables 6.5.5(b) to (¢}, and the results for
the average and maximum concentration is graphically depicted in Figures 6.5.5(a} to
{c). A detailed discussion of the water quality at each of the collieries based on the

time-series graphs is provided below.
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Table 6.5.4(a) Interim RWQO for Management Units 5, 6 and 19 of the Olifants
River Caichment (DNWRP, 2009)

Constituent Unit MU 5 MUG6 REU 19
PHYSICAL
Electrical conductivity (EC) mS/m 70 ' 80 70
Dissolved oxygen (DO) % Sat 70 70 70
pH 6.5 8.4 6.5-8.4 6.5-8.4
Suspended solids mgA 25 -- -
Turbidity NTU 50 - -
CHEMICAL, INORGANIC
Alkalinity mg CaCQOat -- -- 85
Boron (B) mg/t 0.5 0.5 0.5
Calcium (Ca) mg/ 150 150 80
Chioride (Cl) mg/t 25 50 20
Fluoride (F) mg/t 1 1 0.5
Magnesium (Mg) mg/t 70 80 20
Potassium (K) mg/E 50 50 10
Sodium (Na} mg/4 70 115 20
Sodium Absorption Ration (SAR) | Meqi®s 1.5 1.5 1
Sulphate (SO.) mg/t 380 380 120
Total Dissolved Solids (TDS) mg/f 650 650 450
CHEMICAL, ORGANIC
Dissolved Organic Carbon (DOC) | mg/t [ 10 10 10
METALS, DISSOLVED
Iron (Fe) mg/t 1 1 1
Manganese {Mn} mg/t 04 0.4 0.18
Aluminium (Al mg/t 0.02 0.02 0.02
Chromium VI (Cr V1) mg/t 0.05 0.05 0.05
PLANT RUTRIENTS
Ammonia {NHs)* mgi as N 0.007 0.007 0.007
Nitrate (NQz) mg/Aas N 6 8 6
Phosphate (PO4)** mgi as P 0.05 0.05 0.05
Total phosphorus* mg/f as P 0.25 0.25 0.25
Total Inorganic Nitrogen™ mg/as N 1.25 1.25 25
IMICROBIOLOGICAL
E. colf # per 100 m4 130 130 130
Chlorophyll a mg/t 0.02 0.02 0.02

* Free ammonia as NHa
** Median Concentration Values (50 percentiles)
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Table 6.5.5(a) Description of time series graphs

Graph title Description

: Change of water quality at monitoring points BOSR-1, BOSR-2, BOSR-3 and
Boschmans Colliery BOSD-1 at the Boschmans Colliery from January 2006 to July 2012

Change of water quality at monitoring points WASR-1, WASR-4 and WASR-5

Waterpan Colliery 1 | at the Waterpan Colliery from January 2006 to July 2012, as well as DWA
monitoring number 189428 from April 2009 to March 2012

Change of water quality at monitoring points WASD-2, WASR-2 and WASR-3
at the Waterpan Colliery from January 2006 to July 2012, as well as DWA
montitoring number 189430 from April 2009 to February 2012

. " Change of water quality at monitoring points WISD-1, WISR-6 and WISR-7 at
Witcons Colilery 1| 40 witcons Golliery January 2006 to July 2012

. " Change of water quality at monitoring points WISR-1, WISR-2 and WISR-9 at
Witcons Colliery 2 1 4,0 Wieons Colliery January 2006 to July 2012

Waterpan Colfiery 2

. . Change of water quality al monitoring peints WISR-3, WISR-4 and WISR-5 at
Witcons Colliery 3 | 0 Wheons Colliery January 2006 to July 2012
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APPERDIX B1a

MONITORING DATA: WATERPAK COLLIERY
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Walerpan Colfiery

A summary of the water quality status for the period January 2006 to July 2012 is
provided in Table 6.5.5(b). The results are graphically depicted in Figures 8.5.5(s) to

(c).
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Table 6.5.5(b) Summary of surface water quality at Waterpan Colllery (January
2006 - July 2012)

Parameter wog WASR-1 | WASR-2 | WASR-3 | WASR4 | WASR5 | WASD-2
' Average | 75 75 | 15 6.8 87 7.4
PH 65-84 | Maximum 8.3 8.3 8.2 7.7 7.8 8.6
Minimum 4.9 6.3 6.4 6.2 58 3.4
Average | 205.66 343.82 | 27368 347.52 31938 | 32745
EC(mSm) | 70 | Maxmum 462 785 617 528 518 122
Minimur 35 86.02 74 58 132 55
Average | 279.14 331.04 266.77 407.30 279.35 245.05
Ca (mgit) 15¢ | Maximum 720 742 548 648 756 630
Minirurn 22 70 84 40 0.5 45
Average | 13251 322 215.55 292.74 323.77 305.32
Mg (mg/t) 70 | Maximum 417 874 4569 488 844 1736
Minimum 13 27 28 29 114 27
Average | 2098 B.64 10.57 14.20 9.50 12.81
K {mg/t) 50 Masdmum 138 4 144 35 32__ 45
Minimum 3 0.5 0.5 0.5 0.5 0.5
Aversge | 20.40 32.88 70.19 44.39 19.23 44.10
Ci(mg/t) 150 | Maximum | 136 92 1362 86 30 122
Minimum | 2.84 1 14 6 7 4
Average | 1056 2015 1486 2198 1970 1664
SOs(mg/€) | 380 | Maximum ; 2528 4638 3152 3800 3879 7740
Minimum 81 316 3 133 741 177
;“ Average | 043 0.43 045 0.22 041 0.70
Almg/®) | 002 |mMaxmum| 05 1.05 1.08 0.5 05 14.5
Minimum 0.03 0.01 0.01 0.03 0.04 0.01
Average 0.44 0.40 0.42 .41 0.50 0.40
Fe (mg/t) 1 [ Maximum 0.6 0.5 0.5 2 0.5 0.5
Minimum |  0.03 0.01 0.03 0.05 0.5 0.01
. Average 0.45 2.00 0.49 2.62 0.50 0.74
¥in (mg/t} 04 | Maximum 0.5 249 2.2 12.5 05 14.4
Minimum | 0.01 0.09 0.01 0.5 0.5 0.01
Text in red indicatas exceedance of the intedim RWQO
TOPA Surface Water Speclalist Report Iongs_&Mggn_g[M
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The pH levels at the XSA monitoring points for the Waterpan Coliery are largely within
the interim RWQO of 6.5 io 8.4. pH levels below the lower interim RWQO of 6.5 were
recorded on a number of occasions at WASR-1, WASR-4, WASR-5 and WASD-2. The
pH levels at DWA monitoring point 189428 were below the lower interim RWQO from
April 2008 to May 2010, but have improved since June 2010 to comply with the inferim
RWQO.

Electrical conductivity (EC) is an indicator of the salinity of water as a result of the
presence of charged ions such as carbonate, bicarbonate, chloride, sulphate, nitrate,
sodium, potassium, calcium and magnesium. The interim RWQOQC has been set at
70 mS/m. The EC levels at the surface water monitoring points for the Waterpan
Coliiery exceed this objective at all of the monitoring points for most of the time. The
average EC levels measures at the Waterpan Colliery monitoring points exceed
200 mS/m, indicating an impact as a result of mining and related activities. EC levels
measured at DWA monitoring points 189428 and 189430 correspond with this
observation, with an average of 366 mS/m and 239 mS/m respectively measured over
the period for which data is avaiiable.

This impact is further evident when sulphate (SO.) levels are considered. Average
suiphate concentrations at the Waterpan Colliery monitoring points range from
1056 mg/t to 2198 mg/X. Levels as high as 7 740 mg/ has been measured in the
Tweefontein Dam (WASD-2). At DWA monitoring points 189428 and 189430, an
average concentration of 867 mg/ and 772 mg/t respectively was measured over the
period for which data is available. The interim RWQO of 380 mg/ is therefore
significantly exceeded.

Calcium (Ca) and magnesium (Mg) concentrations at all the Waterpan Colliery
monitoring points are also significantly elevated above the interim RWQO.

Average aluminium (Al} concentrations range from 0.22 mg/2 to 0.70 mg/. This is more
than tenfoid higher than the interim RWQO of 0.02 mg/t. This objective is very stringent
since it is based on the Aquatic Ecological Reserve determined in 2001 (DNWRP,
2009). When the levels are compared to the SA Water Quality Guidelines for irrigation
and stock watering, the measured quality is below the target guideline of 5 mg/t.

The average manganese (Mn) concentrations at monitoring poinis WASR-2 and
WASR-4 (2.0 mg/f and 2.62 mg/i respectively) exceeded the interim RWQQO of
C.4 mg/t.

There has been a noliceable deterioration in the water quality measured at the
Tweefontein Dam (WASD-2) in the Tweefonteinspruit for the period March 2011 to July
2012. A poriion of the Boschmans Colliery also drains towards the Tweefontein Dam
and therefore monitoring point WASD-2 provides an indication of the impact resulting
from activities from both Waterpan and Boschmans Collieries.

Surface water resources at the Waterpan Colliery have therefore been impacted as a
result of mining and mining related activities. When considering the water quality
results for the period 2006 to 2012, an increasing trend? in the levels of EC, SO, and
Mg has been observed at monitoring points WASR-2, WASR-4 and WASD-2,
indicating an increasing impact at these points over time. Monitoring point WASR-3 has
shown a decreasing trend in levels of EC, SO, and Mg over this period.

According to the annual report by JKC for 2012, two points showed a deteriorating
trend in 2012, namely WASR-2 and WASR-5. The latter indicated a deteriorating trend

during 2011 as wel] (JKC, 2013).

2 Trend tines not shown on graphs
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The upstream monitoring peint for the Watempan Colliery (WASR-1) also exhibits an
impact (average EC and sulphate of 205.6 mS/m and 1056 mg/! respectively),
a'though an improving trend is ohserved for the period 2006 to 2012 for EC, SOs, Ca,
Mg, K, Cl and Na. This monitoring point is located adjacent to the plant area and the
potential for seepage and spiils from the Watempan Plant area to enter the watercourse
upsiream of the sampling location has been identified in the su:face water report done
by J&W in 2010 (J&W, 2010). The Waterpan Plant has, however, been closed, which

could explain the improving water quality trend observed.
The piper diagram compiled by JKC for the 2012 monitcring data is shown in

Figure 6.5.5(d). It should be noted that the results for the poliution control dams are
also shown. All of the monitoring points show a distinct Ca-SO; signature, typical of

mine related impacts.

Water quality resulis obtained at the XSA moniioring points and the DWA monitoring
points included in this assessment corretates well.

Piper

g/
{
Cations ‘\ Anlond
,/ %) /: X}%‘ ® WASD-1
£ / \, * WASD-2
AV

E WASR-2
B WASR-3

s B e ® WASR-4

Figure 6.5.5(d): Plper diagram for Waterpan Colliery (JKC, 2013)

Boschmans Collie

A summary of the water quaiity status for the period January 2606 to July 2012 at the
Boschmans Colliery is provided in Table 6.5.5(c). The results are graphically depictad
in Figures 6.5.5(a) to (c).

Since January 2008, the pH leveis at monitoring points BOSR-1 and BOSR-2 at the
Boschmans Colliery were largely within the interim RWQO of 6.5 ~ 8.4. Monitoring
point BOSR-3 showed pH levels below the lower interim objective of 6.5 between May
2009 and November 2011. The pH level at the pan to the south-east of the Boschmans
Fiant (BOSD-1) exceeded the upper interim objective of 8.4 on a number of occasions

since February 2010.

TOPA_Surface Waler Specialist Report jon ﬁs_&ﬂuenﬂm
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Tabie 6.5.5(c): Summary of surfece water quality at Boschmans Colliery
(January 2006 — July 2012)

Parameter | [erTT BOSR-1 | BOSR-2 | BOSR-3 | BOSD-1
Average 7.5 6.9 5.2 8.3
pH 6.5-84 | Maximum BB 8.4 8.3 8.7
Minimum | 3.7 24 19 7.0
Average | 114.80 157.06 242 286.52
EC (mS/m) 70 Maximum 334 1154 827 3N
Minimum 19 18 8 35
Average | 98.07 117.26 57.75 215.69
Ca (mg/€) 150 | Maximum | 283 5p8 482 31
Minimum 16 7 0.5 g
Average |  56.51 80.12 63.98 151.3
Mg (mg#) 70| Mayimum | 221 ar7 730 201
Minimum 5 9 0.4 €5
Average |  11.25 10.89 4.02 12.81
K(mg/e) 50 Maximum ) 110 38 16
Minimum 0.5 0.5 0.4 5
Average | 61.22 58.45 16.59 97.95
Cl (mg/t) 150 | Mwdmum | a3 218 121 155
Minimum 1 c 2.84 7
Average | 441.73 857 a81.76 1392
SOs(mg/) [ 380 | Maximum | 1815 4379 3 B8 1B43
Minimum 27 19 1 438
Average | 048 1.82 0.45 0.8
Al (mg/e) 002 | Maximum 241 573 1.08 1.08
Minimum 0.0 0.01 .01 0.01
Average | 0.4 0.83 0.78 0.32
fe (mg/t) 1 Maximum 1.35 21,7 10.6 0.5
Minimum 0.01 0.3 0.02 0.03
Average |  0.64 0.53 0.60 0.41
Mn {mg/e) 04 | Maximum 10,8 b.4 B 3
Minimum 0.01 0.01 0.01 0.01

Text in red Indicate exceedance of the interim RWQD

The interim RWQO for EC has been set at 70 mS/m. The EC levels at BOSR-1 and
BOSR-2 exceed the interim objective most of the time (with an average of 114.6 mS/m
and 157.06 mS/m respectively). The EC level at BOSD-1 (pan to the south-east of the
Boschmans Plant) exceeds the objective for most of the monitoring period with an
average of 286.5 mS/m and a maximum of 371 mS/m. This pan acts as a pollution
control dam for the Boschmans Plant area. The EC at BOSR-3 was below the interim

objective for most of the fime.
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A similar scenario exists for sulphate (SOs) concentrations. The interim objective of
380 mg/t is exceeded at BOSR-1 and BOSR-2 at a number of occasions with an
average of 441.73 mg/t and 657 mg/L measured respectively. The SO, concentration at
BOSD-1 significantly exceeds the interim RWQO since monitoring started, with an
average of 1 392 mg/t, maximum of 1 843 mg/t and minimum of 438 mg/f measured
over this pericd. The sulphate concentration at BOSR-3 is below the interim objective
most of the time and the high average (391.76 mg/) is attributed to a number of
monitoring occasions where significantly elevated sulphate concentrations (as high as
3 849 mg/f) were measured. However, in the 2012 annual monitoring report by JKG,
the deteriorating quality at BOSR-3 is raised as a concern as a result of a sulphate
increased from 558 mg/L in November 2011 to 3 391 mg/in 2012 (JKC, 2013).

The interim RWQO for calcium is exceeded on a number of occasions at BOSR-2 and
BOSR-3, although the average concentration is below the objective of 150 mg/L.
Although the calcium concentration at the upstream monitoring point BOSR-1 is
generally below the interim RWQO, concentrations above the objective were measured
on a number of occasions.

The magnesium (Mg) concentrations measured at the Boschmans Colliery are close to
the interim RWQO of 70 mg/X, with an average concentration of 56.5 mg/X, 80.12 mg#
and 63.98 mg/f measured at BOSR-1, BOSR-2 and BOSR-3 respectively The objective
was exceeded on a number of occasions at all of these points.

Average aluminium (Al) concentrations range from 0.41 mg/ to 1.62 mg/t. This is
significantly higher than the interim RWQO of 0.02 mg/{. The objective is very stringent
since it is based on the Al concentration to ensure that the Ecological Reserve is met.
When the ievels are compared to the SA Water Quality Guidelines for irrigation and
stock watering, the measured quality is below the target guideline of 5 mg/t.

The average manganese {Mn) concentration at monitoring points BOSR-1, BOSR-2
and BOSR-3 was 0.64 mg/, 0.53 mg/ and 0.60 mg/f respectively. This is slightly
above the interim RWQO of 0.4 mg/L.

Surface water resources at the Boschmans Colliery have therefore been impacted as a
result of mining and mining related activities. The upstream monitoring point BOSR1
also shows signs of pollution as a result of mining and related activities, with EC and
SO: levels elevated above the interim RWQQO. There are no surface mining activities
upstream of this sampling location, but it is possible that runoff from dirty areas south
and west of the railway line is directed along the railway line and into the
Tweefonteinspruit at this location.

When considering the water quality results for the period 2006 to 2012, an increasing
trend in the levels of EC, 804, Ca and Mg has been observed at monitoring point
BOSR-1, indicating an increasing impact at these points over time. The deterioration in
water quality at BOSR-3 in 2012 was raised as a concern in the annual monitoring
report by JKC (JKC, 2013). Monitoring point BOSR-2 has shown no specific trend, or a
reduction in the concentration of constituents over this time.

The piper diagram compiled by JKC for the 2012 monitoring data is shown in
Figure 6.5.5(e). It should be noted that the results for the poltution control dams are
also shown, which shows a distinct Ca-SO, signature, typical of mine related impacts.
BOSR-1 (Tweefonteinspruit) and BOSR-2 (Zaaiwaterspruit) has a slightly different
signature. BOSR-2 has a less pronounced sulphate character.
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Figure 65.5(e): Piper diagram for Bcschmans Colliery (JKC, 2013)

Witcons Colliery

A summary of the water quality status for the period January 2006 to July 2012 at the
Boschmans Colliery is provided in Table 6.5.5(d). The results are graphically depicted
in Flgures 6.5.5(a) to (c).

pH levels at the monitoring points at Witcons Colilery were largely within the interim
RWQO of 6.5 ~ 8.4, with the exception of WISR-4 and WISR-7 which had pH ievels
below the lower limit of 6.5 on a number of occasions. The pH leve! at WISR-6, WISR-2
and WISD-1 exceeded the upper interim objective of 8.4 on a rumber of occasions.

The EC levels at most of the monitoring points exceed the interim objective of 70 mS/m
most of the time, with the exception of WISR-6 which had EC ievels below this
cbjective most of the time. The EC level at WiSR-9 was also below the objective from
January 2009 to January 2011. Thereafter the EC level increased significantly.

The inferim objective of 380 mg/ for sulphate is exceeded at WISR-1, WISR-3, WISR-
4, WISR-7 and WISD-1. The SO, concentration at WISR-5 and WISR-6 was below the
interim RWQO for most of the time.

The interim RWQO for caicium is exceeded on a number of occasions at most of the
menitoring  points, with the exception of WISR-5 and WISR-6. The calcium
cancentration at WISR-4, WISR-@ and WISD-1 was below the inteim RWQO until
January 2011, where after an increase is observed at all of these points.

The magnesium concentrations at the Witcons Colliery exceed the interim RWQO of
70 mg/t at most of the monitoring points for most of the time, with the exception of

WISR-5 and WISR-6.

lon
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Table 6.5.5(d) Summary of surface water quality at Witcons Colliery (January

2009 - July 2012)
Parameter ',;";,’g’g WISR-1 | WiSR-2 | WISR-3 | WISR-4 | WISR-5 | WIiSR-6 | WISR-7 | WISR-8
Average | 7.7 7.9 7.8 7.3 7.8 7.7 6.8 7.7
PH 6.5-84 | Maxmum | B85 88 8.5 8.5 8.6 9.0 85 8.6
Minimum | 3.2 3.8 7.1 3.1 7.2 6.4 3.2 6.5
Average | 22521 | 89.21 | 309.64 | 25134 | 9885 | 51.84 { 21265 | 139.18
EC (mS/m) 70 Maximum | 449 307 487 740 129 120 513 364
Mirimum | 81 3.8 136 43 77 24 98 30
Average | 212.93 | 27050 | 306.07 | 238.76 | 73.31 | 3065 | 21517 | 138.59
Ca{mg/) | 150 | Maximum| 483 848 436 702§ 136 68 465 420
Minimum | 85 101 137 32 57 14 96 20
: Aver 87.88 | 161.25 | 247.88 | 182.71 | 43.00 | 19.88 | 119.26 | g@0.68
#ig (mg/€) 70 Maximum | 211 351 480 729 54 41 521 345
Minimum | 26 4 92 22 24 7 43 11
Average | 7.07 | 113.28 | 11.79 | 14.37 | 21.00 [ 13.40 9.39 8.76
K (mg/e) &0 Maximum 14 456 22 72 36 33 20 18
Mirimum 3 5 4 1 5 2 1 2
Average | 8477 | 7956 | 38.17 | 53.41 2792 | 5114 | 5961 | 40.54
CI{mgye) 150 | Maximum | 240 115 216 340 37 164 231 85
Minimum | 28 34 17 0 17 17 6 13
Average | 1027 | 46915 | 1775 | 1367 | 40231 | 6744 | 1080 | 68057
SO«(mg/e) | 580 | Maximumj 2190 1601 2945 | 4530 566 352 2964 | 2205
Minimum | 264 27 740 1 300 2 482 18
Average | 034 0.40 0.36 0.41 0.43 0.34 1.52 0.38
Al(mg/t) 0.2 | Maxmum | 073 05 | 086 1 0.5 1.08 12.6 1.01
Minimym | 0.05 0.05 0.05 0.03 01 ! 0.02 0.05 0.01
Average | 0.28 0.37 0.29 1.95 0.38 0.37 0.39 0.34
Fe (mg/€) T | Maxmum| 05 0.98 0.5 23.2 0.5 0.8 13 05 |
Minimum |  0.01 0.05 0.03 0.03 0.03 0.02 0.04 0.04
Average | 0.62 0.32 i.13 1.94 0.47 0.53 2.55 0.38
Mn (mg'e) c.4 Maximum: | 3.4 0.5 4.48 18.4 0.5 2.4 14 1.2
Minimum | 0.03 0.01 0.01 0.01 01 1§ 001 0.01 0.01
Tax! in red indicetes exceedance f the interim RWQC
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6.5.7
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Average aluminium concentrations range from 0.34 mg/t %o 1.52 mg/t. This is
significantly higher than the interim RWQO of 0.02 mg/L.

The average marganese concentration at most of the Witcons monitoring points
exceeds the interim RWQO of 0.4 mg/t, with the exception of WISR-2 and WiSR-9.

Surface water resources at the Witcon Colliery have been impacted as a result of
mining and mining related activilies. The impact at monitoring points WISR-5 and
WISR-6, which represents upstream monitoring points, is less pronounced.

When considering the water quality resuits for the period 2009 — 2012, an increasing
trend® in the levels of EC andSO4 and Mg has been observed at monitoring points
WISD-1, WISR-3, WISR-4 and WISR-9, indicafing a deterioration in the water quality.
Monitoring point WISR-7 has shown a decreasing trend in the levels of EC and SO,
cver this period.

The piper diagram compiled by JKG for the 2012 monitoring data is shown in Figure
6.5.5(f). It should be roted that the resuits for the pollutior; control dams are also
shown. All of the points, except WISR-6, show a distinct Ca-SO4 signature, typical of
mine related impacts. WISR-6 (Kiippoortjiespruit) has a Ca-HCO; signature, raflecting
the better water quality measured at this point.

Piper

¢ WISD.1
® WISD.2
* WISR-1
¢ WISR-2
¢ WISR-3
7 WISR-4
® WISR-5
® WISR-8
® WISR-7
© WISR-8

B oo AN ite © WISR-0

%

“— Calglum —

Figure 6.5.5(f): Piper diagram for Witcons Colliery (JXC, 2013)

Biomoniioring

Biomonitoring will be addressed by the relevant specialists.

Water authority
The water authority is the Department of Water Affairs, Mpumalanga Region.

3 Trend lines not shown on graphs
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Al SulEes LS SRR ElE -o—— -

Report JWOS/13D367 — Rev 0




94

6.5.8 Wetlands

The surface water study does not include the delineation of sensitive areas such as
wetlands. These are addressed in the wetlands specialist reporis.

6.6 Surface water users
Surface water users within the TOP site boundary were investigated as part of the
hydrocensus undertaken by Clean Stream Scientific Services. This report is attached

as Appendix D,

TOPA Surface Water Specialist Report M
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CONSIDERATION OF ALTERNATIVES

In accordance with Section 50(d) of the Mineral and Petroleum Resources
Development Regulations, GN R527, under the Mineral and Petroleum Resources
Development Act (2002) (MPRDA), as well as Section 32(2)(f) of the Environmental
Impact Assessment (EIA) Regulations R385, dated April 2006 under the National
Environmental Management (1998) (NEMA), the alternatives considered in terms of
minimising the impacts on surface water and the overall water balance are discussed in

this section.

Various alternatives were evaluated in terms of the overall water management while
maximising extraction from the reserve. With the area being brownfields with extensive
infrastructure already in place, the main concem was avoiding further contamination of
surface water resources. The following options have been considered: -

Clean water management

The environmental team has made inputs to the mining alternatives in order to

minimise the impacts on surface water. The foliowing has been considered:

= Mining direction has unfortunately been fixed due to the relatively small pit lengths
available and other mining considerations. Due to the topography at Boschmans
North and Boschmans Central, clean water canals are required upstream of the
workings directing water around the pit area.

= For all future mining, clean water canal are required around the various pits.
Where practical the mining orientation located on the fall (i.e. perpendicular to the
contours) has been favoured to allow clean water and runoff from rehabilitated
areas to be more easily directed back to the clean water catchment {eq.
Makoupan area). However, mining constraints have largely dominated the overall
layouts.

¢ At the Tweefontein plant area, permanent clean water canals will be constructed

around the plant area.

Minimising the generation of dirty water make

With a large portion of the mine being opencast there will always be a significant dirty
water make. There are no alternatives to opencast that have been considered, again
due to mining considerations. However, concurrent rehabilitation of the opencast pits
will be implemented to ensure the dirty foot print of TOP is minimised. ,

As discussed previously, the combination of historically mined areas and awkward pit

shapes has meant that it is often not practical to mine uphill on the coal seam in order
to minimise the dirty water make. Options that have been considered and are being

implemented include: -

¢ Rehabilitation of the Waterpan Plant area;

= Remaining of old dumps where practical (Waterpan Dumps 1a and 1b);
= Rehabilitation of the Tweefonteinspruit including Tweefontein Dam:;

= Implementing various clean and dirty water separation measures, as defined in the
old and new Tweefontein IWWMP. Clean and dirty water separation will also be
implemented at TOPA via the use of berms and canals.

TOPA_Surface Water Speciafist Report lones & Wegener {‘VZZ

Engrareci ig & E vhanmenzal Corsvlapss

Report JW080/13/D367 — Rev 0



7.3

7.4

7.5

7.6

7.7

96

While these are not altematives per se, it is important to understand the current
application in the context of a general clean up of the Tweefontein area. Note that
similar activities are being undertaken for the other XSA operations.

Minimising the dirty water footprint

Given the significant footprint required for the waste disposal facilities, a range of

alternatives were considered including: -

= Placing of slurry / discard on to an area to the south of the TOP plant, being a
previously undermined area.

= Disposal underground (slurry).

=  Varicus new waste disposal sites were considered including areas to the north of
the Tweefonteinspruit, as well as to the east.

= Utilizing opencast areas (once mined) as an already disturbed footprint.

A workshop was held in 2010 with Golder, C Pod, Jones & Wagener and Groundwater

Complete together with the client feam to develop the options further.

It was considered that problematic areas and issues such as the pillar stability of

previously undermined areas should be avoided where possible, and after much

consideration, the option of using South Pit and Boschmans North after mining for a co-
disposal facility was favoured and has been detailed in the EMPR documentation.

From a water management perspective, the sites do have a significant river frontage
and surface water will need to be weil managed. However, because there is anyway a
need to manage the water make from the opencast areas, this is not expected to be a

significant problem.

Maximising the reuse of dirty water

Dirty water will be collected and stored mainly in the Plant Holding Dam for reuse.
Water will be used for washing the ccal as well as for dust suppression on the haul

roads and at the coal crushing areas.
During both the operational phase and post closure it is intended to pump water to a
facility for treatment as required.

implementing treatment where required

The treatment of water generated by mining activities during both the operational and
post mining phases is determined by the water balance. While TOP will have a
negative water balance if the possibility of storage underground is considered, there
are periods where a positive water balance will develop due to dewatering
considerations. Further, if the entire XSA reserve in the Witbank area is considered,
there is the need to treat water to address a net water surplus.

Alternatives in terms of technology

The current planning is to utilise Reverse Osmosis technology for water treatment, this
being proven in the Witbank Coal Field for large volumes of water. Passive treatment
options have aiso been considered, but at this stage the volume of water appears to be

too large for passive treatment.

Alternatives In terms of mine plan

Mining direction has unfortunately been fixed due to the relatively small pit lengths
available and other mining considerations. These were discussed above.

TOPA Surface Water Speciallst Report Jones & Wagener Wﬂ
Eﬂnnnr}m‘ 4 Fovirspmaaral Cobspltanes i

Report JW090/13/D367 ~ Rev 0



97

7.8 Wetland offset alternatives

The wetland management strategy is being compiled by Goider, Report number
10612707-11280-3, "Rehabilitation and Wetland Management Plan for Duiker Mining

(Pty) Ltd” which is a draft report still to be finalised.

7.9 Coal transportation allernatives

The primary product will be transperted to the rallway loop by conveyor and then offsite
by train. The conveyor to the rail loop wiil have fo cross the Tweefonteinspruit. The
use of conveyors and rail is considered the more environmentally desirable option for
the tonnages of coal to be produced (compared for example to road transport).

Note that haul roads will be used to move the ROM from the various opencast and
underground areas to the ROM tip.

7.0 Other infrastructure alternatives
No other alternatives have been considered in terms of water management.

TOPA Surace Water Specialist Report lones 5 M{E gor ‘\7
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ENVIRONMENT AL IMPACT ASSESSMENT AND MITIGATION MEASURES

8.
8.1 introduction
In order to quantify the potential impacts, the general format of the assessment is to
first assess the impact assuming no mitigation measures are applied. In some
instances, these impacts could not result without extreme or unfawful practices, such
as discharging all of the affected water from the plant areas and discard facilities into
the river system. However, this provides a basis for the “worst case” scenario, from
which mitigation measures can be evaluated (such as containment or treatment for
example). The residual impact after implementation of the mitigation measures is then
assessed and indicated.
As required by the MPRDA, cumulative impacts are also assessed as and where this is
practical.
The format of the impact assessment is as follows:
= Section 8.2: The impact assessment methodology and rating system is described.
= Section 8.3: The nature of the various activities is described in terms of the
phases of the project, from construction through to post closure.
s Seclion 8.4: The activities are assessed, detailing the potential impacts, proposed
mitigation and residual impact over the full life cycie of the project.
t  Section 8.5: cumulative impacts are discussed.
8.2 Impact assessment methodology and rating system
The rating of impacis was done according to an impact rating and assessment process
provided by the lead environmental consultant. The methodology is outlined in
Appendix C.
8.3 Activilies io be undertaken as part of the proposed Tweefontein Optimisation
Project Amendment (TOPA)
The following activities will be undertaken during the various phases of the proposed
TOPA project.
83.1 Construction phase
This phase will commence when the construction contractors establish on site and will
end on commissioning of any structures or infrastructure associated with the proposed
TOPA and when the first load of coal is removed from the ground.
Activities to be underiaken that will potentially impact on surface water include the
following:
= Opening of initial boxcuts for coal mining
= Preparation for underground mining of coal
Opening of initial boxcuts for sand and gravel mining (barrow pits) for construction
purposes
e Construction of :
o Water management infrastructure
o Diesel storage tanks
o Waste management infrastructure
TOPA Surtace Water Specialist Report lones & Wa %
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Temporary coal stockpiles
Explosives magazines
General fencing on site
Roads

ROM tip

Raw coal stockpile

Golf course

8.3.2  Operational Phase

This phase commences at the end of the construction period, when the first load of
coal is removed from the ground and will end when any structures or infrastructure
associated with the proposed TOPA project reach the end of their life, the last load of
coal is removed from the ground and production ceases.
= Activiies that will potentialy impact on surface water include the

foliowing:Opencast mining of coal

v Caoncurrent rehabilitation of cpencast voids

= Underground mining of coal
= Opencast mining of sand and gravel borrow pits for construction phase

¢ Use and maintenance of:

o}

Water and waste management infrastructure
- Disposal and handiing of coal discard
Stockpiling and handling of coal
- Poliution Control Dams
- Dust and fire suppression
- Handling, disposal and treatment of sewage
Linear infrastructure
- Haul roads
- Transport of coal by conveyor
Other infrastructure
- Diesel storage tanks
- ROM tip
- Explosive magazines
- Crusher and screening plant
Coal wash plant
Workshops, offices and stores
Golfcourse (described in more detail below)
Xstrata Alloys IPP(described in more detail below)

TOPA Surface Water Specialist Report
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Golf course

The existing golf course will be mined through, therefore it is proposed to develop a

new golf course on old rehabilitated opencast Hamster and Boschmans south east pits.

Activities that can impact on surface water include the following:

Earthworks associated with shaping of the golf course and ensuring the final
landiorm topography is made free draining.

= rrigation of the golf course with water obfained from the Tweefontein dam,
decreasing the yleld in the dam.

s Water quality of runoff from the golf course maybe poor (due to fertilizers or
irrigation using mine water) thereby impacting the Tweefonteinspruit.

= Drainage of surface runoff to voids wouid increase the overall mine water make,
therefore water treatment volumes would also increase and is not best practice.

Xstrata Alloys (PP

The Xstrata Alloys IPP has its own IWULA and IWWMP in which stormwater
management measures and impacts are included and not addressed here. (Reference:
Xstrata Alloys Lesedi Power Plant WULA and IWWWMP by Digby Wells, April 2011).

However, in terms of water supply to the Xstrata Alloys (IPP), this water will be
supplied by the Plant Holding Dam and is included under Section 5, which is the water

balance.

Decommissioning Phase

This phase starts at the end of the operational phase, and involves the closing down of
any structures or infrastructure associated with the proposed TOPA. In theory, this
phase ends when the site obtains Closure from the authorities, but may include a
period where there is no activity on the site other than monitering prior to Closure being
obtained. Note that Closure refers to the point at which the State assumes
responsibility for the liabilities associated with the site. This acceptance is in tumn
based on the proponent providing an acceptable financial provision to meet any future
costs, and the attainment of various closure objectives set for the site.

Activities expected for this period include:

= Rehabilitation of areas impacted by mining and related activiies within
Tweefontien Complex.

= Legacy rehabilitation project.

= Decemmissioning of borrow pits.

Post closure

This phase will commence when the site has obtained Closure. It has no defined end,
with the State managing the post closure impacts related to the site. However, should
the authorities deem that the proponent has not correctly defined the residual impacts,
the proponent could also be required to address future impacts even after a closure

certificate has been issued.
Activities expected for this period inciude:
= Control of runoff/seepage/decant from contaminated areas by:

lones & Wagener Q
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o  Monitoring of aspects such as surface and ground water quality.

o Monitoring the state of rehabilitation.

Surface water impact assessment and mitigation measures

The activities are discussed below in terms of the nature of the activity that couid
potentialiy impact on surface water, the nature of the impact if not mitigated, possible

mitigations and post mitigation impact.
Note that cumulative impacts are not addressed in the tables in Sections 8.4.1 to 8.4.3,
but are noted in Section 8.5.

Construction Phase

Impact on surface water guality

The construction phase impacts on surface water quality are detailed in Impact Table
8.4,

Impact on suace water quantity — catchment yield and flow rates

The construction phase impacts on surface water quantity are detailed in impaci
Table 8.4

Operational Phase

Impact on surface water quality

The operational phase impacts on surface water quality are detailed in Impact
Tables 8.4

Impact on surface water quantity — catchment vield

The operational phase impacts on surface water quantity are detailed in fmpact
Table 8.4

Decommissioning and Closure Phases

Impact on surface water quality

The decommissioning and closure phase impacts on surface water quality are detailed
in impact Table 8.4

Impact on surface water guantity — catchment yield

During decommissioning and closure the affected areas will be rehabilitated to
generate clean runoff and will be restored to free draining conditions. Until the water
management infrastructure is decommissioned the impact on catchment yield will

remain as per the Operational Phase.

Post Closure Residual Impacis

Impact on surface water guality

Post closure the site will be rehabilitated, grassed and free draining. All contaminated
materials will have been removed from the site.

If not reclaimed, the discard dumps will remain post closure. The impact on water
guaiity is detailed in impact Table 8.4
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8.4.4.2. lmpact on suiface water guantity — catchment vield

8.5

Post closure all areas, including the discard facilities, will be rehabilitated and made
free draining. There will therefore be no impact on catchment yield.

Cumulative impacis

The Tweefontein Complex is a large mining operation and has the potential to
significantly impact on both the quality and quantity of surface water in the catchment.
It is situated amongst a number of other mining activities, including other XSA
operations {the Goedgevonden, iMpunzi, Tweefontein South complexes), as well as
other mines belonging to Anglo American, BECSA and others. The surrounding
surface water resources, namely the Saaiwaterspruit, Tweefonteinspruit,
Steenkoolspruit and Olifants River are already heavily impacted by mining activities in
the catchment, with liitle or no capacity to assimilate further impacts. Sound water
management, in line with the legisiation and best practice will therefore be essential to
ensure that both the existing impacts from Tweefontein Complex, are reduced and
future impacts are mitigated as far as is practicable.

The TOPA has the potential to contribute significantly to the cumulative impacts in the
catchment. However, with the mitigation and management measures detailed in this
document and having a Water Treatment Plant to treat the mine impacted water before
releasing to the environment, these impacts on surface water quality and guantity will

be minimised.
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Table 8.4 Impact Assessment
(Pleass insert the Excel Table here)
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9. FINANCIAL PROVISION

For the operational phase, the water management costs are included in the
infrastructure costs in most respects, including pollution control dams and the
assaciated storm water canals, pumps and pipes.

At closure these facilities will be demolished and removed and the area will be
rehabilitated. The cost related to this will be included in the overall closure costing.

Post closure the area will be rehabilitated and will not generate dity runoff. The
underground mine workings will be allowed to fill. Once a pre-defined safe water level
has been reached, this water level will be maintained by pumping the water make from
the workings to a water treatment plant. This will be some years after mining ceases.
The treatment plant employed may be a local, stand-alone plant, or a regional plant

servicing a number of operations.
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SUMMARISED WATER MANAGEMENT PLAN

in Section 8, mitigation measures have been indicated to manage the impacts
assessed. These measures need to be incorporated into an Integrated Water and
Waste Management Plan (IWWMP) that can be used to implement, audit and measure
the performance of the water management measures detailed in the EMP.

This section is intended to only provide inputs on key aspecis of the water
management plan.

Construction Phase

Key issues and objectives

To prevent contamination of surface water runoff from the cleared construction site
areas.

¢ To minimise erosion in the construction site areas and to minimise siltation in the
adjacent water courses and pans.

# To ensure that the required water management infrastructure is constructed in
time.

Key sirategies

Areas where impacts in terms of construction activities could occur are listed below:

= Timing of construction activities. As far as is practically possible, construction
should take place during the dry winter months.

=  Construction of water management measures.

The upstream diversion should be constructed first to minimise the flow of

water across the construction site

The construction of the dirty water management measures should be
completed prior to commissioning and operating the plant.

C

G

v Construction of the materials handling areas.
The run of mine and product stockpiles will be located within the dirty water
area.

Control of suspended solids. Should wet conditions occur during construction,
suspended solids in the watercourses and pans must be monitored and silt traps
must be provided on construction areas, should suspended solids be detected.

o]

fonitoring

Monitoring of water quality is on-going and will continue through the construction and
operational phases. A monitoring programme for the Tweefontein Complex is detailed

in Section 11.
Knowledge gaps

Final design of the infrastructure and water management measures has still to be
completed. The adeguacy of the measures detailed in this document will be reviewed
in the final designs and updated in the Water Use License application.

lones & Wapenerﬁ?
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10.2  Operational Phase
10.2.1 Key issues and objectives

= To minimise the impact on catchment yield

= To identify and control surface runcff that may be affected by the planned
activities, as well as the water balance associated with the various plant and
Discard Facilities, and to ensure that the risk of spilling this water into the clean

catchment is:
o Inline with licensing requirements

o Inline with legislative requirements

Commensurate with the risks fo downstream users associated with any
spillage. This is taken currently at a 2% or fower risk in any one year, or the
1:50 year flood occurrence.

= To prevent clean runoff from upstream / upsiope areas from spilling into the dirty
water systems for flood events up to at least the 1:50 year recurrence interval.

» To ensure adequate monitoring so that the objectives of the water management
system can be met.

o}

10.2.2 Key strategles

The key management strategy is to keep clean water clean and to minimise the
generation of dirty water. This is to be achieved by diverting runoff from clean
catchments around the dirty areas and minimising the extent of dirty areas as far as is
practical. Clean and dirty water systems will be designed and managed to have a risk
of spill of 1% or less (for clean systems) and 2% or less (for dirty systems) in any one
year (1:100 year and 1:50 year recurrence interval events, respectively}.

= Minimising loss of catchment yield:

The various Plant and Discard Facilittes site is very small in relation 1o the
Tweefontein mine area and the Tweefonteinspruit and Saaiwaterspruit

catchments.

The loss of this vield is dependent on the on-site management and pfanning
activities, including the following:

Placement of upstream diversion berms/ canals so that the maximum volume
of upstream runoff can be diverted around the plant, back to the TOPA water
management system.

o Minimising the dirty water footprint on the Plant and Discard Facilities.

Investigating and implementing water conservation and demand management,
together with maximising recycling and reuse strategies on the site.

Implementation of a water flow, pumping and dam water level monitoring
programme to enable calibration of the water balance model and efficient
management of the site water balance.

* Managing the generation of dirty water

Provision has been made to collect, store and reuse dirty water generated by the
plant activites. The proponent has committed fo having a 2% or lower risk of
spilling in any one year and the water balance modelling has been shown that the

[}

TOPA_Surtace Water Speciafist Report Jonges &Wazgnﬂ,m
Report JW090/13/D367 — Aev 0 Engiaasing 4 Consatians §




107

planned PCDs have adequate capacity to ensure that this level of risk can be
achieved.

The risk of spilling is a function of adequate storage capacity, balanced against the
reuse of water in the coal processing. Subject to calibration of the water balance
model it is expected that the site will operate with a water surplus and will need to
store water in various underground compartments.

In fine with best practice, the PCDs will be operated as empty as possible at all
times to ensure that sufficien! storm water retention capacity is available at all
times.

In the event that there is insufficient available capacity in the Plant Holding Dam
and CPP PCD during extreme rainfall conditions, excess storm water will be

pumped to the Boschmans underground storage compartments.

Ongoing calibration of the water balance is required to ensure that the estimations
in terms of water make-up, water shortages and storage requiremenis are
evaluated during the life of the plant. Key strategies to address these issues

involve:

o Monitoring of water volumes pumped and stored

Documentation of any problems in reusing dirty water, such as operational
difficulties

¢ Ongoing rainfall monitoring

Management of water pumped/ draining into the pollution control dams and

o]

o
the CPP PCD and Plant Holding Dam, including documentation of water
volumes abstracted far use in the process

o Adjustment for any changes in process or infrastructure layout, where these
could affect the water balance

o Ongoing monitoring of water levels within the pollution control dams, as well

as any spillages

Ongoing monitoring of water volumes imported from TOP Mine, including
pracess, raw and potable water.

All of the above highlight the tact that the water management will be a dynamic
and ongoing process, aimed af ensuring compliance with legal requirements and
good environmental practice over the life of mine.

710.2.3 Monitoring

The objective of the surface water monitoring system is to ensure that the water
management systems perform according to specifications, to act as a pollution early
warning system, to check compliance with license regquirements and for reporting
purposes. The objective of these systems will be achieved if there is no impact
(attributable to the various Plant and Discard Facilities) on the downstream

environment.
Monitoring requirements are detailed in Section 11.

10.24 Knowledge gaps

The water balance is at this stage based largely on theoretical modelling of the
hydrological aspects and theoretical production vaiues/ parameters obtained from the
mine. Monitaring of inflows, water use volumes and dam water Jevels will therefore be

TOPA_Surface Water Specialist Report lones & Wagener ET,Z;
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an important input to calibration of the water balance mode! and to ensuring that the
risks associated with the water management sysiem are adequately defined. Key
variables to be monitored are detailed in Section 10.2.2 above.

0.3 Decommissioning
10.3.1 Key issues and objectives
«  To rehabilitate the plant, stockpile and discard facility areas io ensure that they are
free-draining and that runoff from these areas is clean
= To limit the risk of increased erosion on site and downstream, relating to areas
being rehabilitated and consequently impacting on water quality
¢ To ensure that the area is decommissicned and rehabilitated “from the inside out”,
thereby preventing spillage of any dirty water or waste in the process.
10.3.2 Hey strategies
= Dismantling and removal of the entire plant
s Removal of all carbonaceous material and other contaminants / waste materials
from the site
= Shaping and grassing of the plant area
= Shaping, capping and grassing of the discard facilities
Erosion protection
o The general area is vuinerable to erosion. During rehabilitation, the areas
where grass has not yet been established will be monitored to ensure that
there is not excessive erosion prior to the grass establishing, and where
necessary additional erosion protection such as the use of dump rock or repair
of gullies will be undertaken untif such time that the rehabilitated surfaces can
be shown to be sustainable.
10.3.3 HMoniioring
Monitoring during decommissioning will be based on the operational phase monitoring,
adapted to suit the final works to be implemented during this phase. However, in terms
of surface water this will be primarily downstream of the area, as for the operational
phase.
10.3.4 Knowledge gaps
The final land use for the site is not certain at this stage. This may influence the
rehabilitation strategy.
10.4  Post Closure
10.4.1 Key issues and ableciives
= To manage the rehabllitated area post closure.
10.4.2 Key strafegies
TOPA Surface Water Specialist Report lones _me
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The key strategy is to ensure that the rehabilitation in terms of shaped iand form and
vegetation cover is maintained in the long term to ensure long term sustainability of the
rehabilitated area. Management of seepage from the discard dumps will also be
required. This water will discharge to the Discard Facility PCDs and be pumped to

underground storage.

10.4.3 HMonitoring
Monitoring post closure will be underfaken only where required to prove the
sustainability of the site. In terms of surface water, this relates primarily to managing
the surface topegraphy (monitoring for erosion), and water quality downstream of the
site.

10.44 Knowledge gaps
The final land use for the site is not certain at this stage. The required post closure
water management measures and monitoring may be influenced by the final land use.

TOPA Surface Water Specialist Report lones M gener w
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11. MONITORING AND AUDITING
The objective of the surface water monitoring system is to ensure that the water
management systems perform according to specifications, to act as a poliution early
warning system, to check compliance with license requirements and for reporting
purposes. The objectives of these systems will be achieved if there is no impact
(attributable to the TOP project) on the in-stream and downstream fitness for use
criteria.
11.1 Water quality monitoring
71.1.7 FKonitoring Jocations
The proposed monitoring locations are shown in Figure 11.1.1(a). The locations are
described in Table 11.1.1(g). The frequency of sampling and the constituents to be
analysed are indicated in Table 11.1.2(a).
Table 11.1.1(g) Details of surface water quafity monitoring locations
WMonitorin Co-ordinates!
0 oint g Description
P Latitude Longitude
BOSCHMANS COLLIERY
On the Tweefonteinspruit upstream of the
Boschmans plant area. No surface mining activities
g upstream of this sampling location. 1t is, however, )
BOSR-1 possible that runoff from dirty areas south and west GI0SCHROIE 22 IIZHIGSE
of the railway line is directed along the railway line
and into the Tweefonteinspruit at this location.
BOSR-2 82 rI:he Zaaiwatersprult upstream of the Phoenix -96.07248434 29.17711151
BOSH-3 On a tributary, joining the Zaaiwaterspruit -26.0302809 29.14191662
BOSR-4 Zaaiwaterspruit north of settlement -26.,07487275 29.1391109
BOSR-5 Eastern stream feeding Tweefontein Dam -26.05689 2915922257
BOSR-6 Upstream of Tweefontein Dam -26.04857 29.17308363
! Pan to south-east of Waterpan plant (serves as .
BOSD-1 PCD at Boschmans) 26.03075816 29.11241636
BOSD-2 Paollution control dam -26.04507876 29.135777.5
BOSD-3 Poliution cortrol dam -26.04607876 29.136777.5
BOSD-4 Pollution cortrol dam -26.04507876 29.139777.5
WATERPAN CCLLIERY
5 Upstream monitoring point for Waterpan Complex _
WASH-1 on the Waterpansprut. 26.00987083 29.1525274
WASR-2 On the Waterpanspruit -26.02115109 28.15494456
M Jkc, 2013
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Maonftaring Description Co-ordinates!™
point
WASR-3 On the Twaefomainsprui « 26 081 9 TRE 2919819389
WASR-4 Upstream of Tweel ontain (am -26.03919308 291744408
WASR-5 Upstream of Tweeontein Dam -2 Y27 T363T 2015847180
WASD-1 Waterpan PCD -26. 01627761 28154138
WASD-2 Tweefortein dam 25 Q4E20BTE 2915474954
WITCONS COLLIERY

WISR-1 Witcons stream - 26 094 26636 241515281
WiSR-2 Witcons stream -26. 08938003 2918280527
WISR-3 Tavistock grgam -6 (HZ079E4 2918872199
WIisSR-4 Zaaiwaterspruit o 25 DB161426 2416560456 )
WISR-5 Tavistock Colliery Strearn i -26.49243353 291 ?5-531{!5
WISR-6 Klippoortjiesprult -26. 10061318 2912133317
WISR-7 Upstream of discard cump -2 DASHARLS 291273125
WISR-8 Downstream o disoard dump -26.UBH4367Y 25814458365
WISR-9 Downstream of discard dump <26 07937397 415083923
- WISD-1 Witcons Dam in Zaaiwalersprui -26.0924080 29.10950035
WISD-2 PCD below plam araa o o -2 (Me07285 291803587 ]
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11.1.2 Waler quality sampling and analysis

The frequency of sampling and analysis is detailed in Table 11.1.2(g).

Table 11.1.2(a) Suriace water qualily sampling and analysis

Constituents Frequency
pH
Electrical conductivity (EC) m&/m
Total dissolved solids (TDS) mgrt
Suspended solids (SS) mgft
Total alkalinity (T Alk) mgit
Total hardness mg#t
Nitrate (NOs) mg#t
Chloride (CI) mgHt
Fluoride (F) mort Monibly
Zinc (Zn) mg/t
Manganese {Mn) mg/t
Sodium (Na) mgA
Magnesium {Mg) mg/t
Calcium (Ca) mg#t
Patassium (K) mg#
Sulfate (SO4) mg/t
Total chromium (Cr) mg/t
Chromium & (Cr®) mg/t
Caopper (Co) mg/t
Cadmium (Cd) mg/t & monthly
Iron (Fe} mg#t
Vanadium {V} mg/t
Aluminium (Al) mgAt

Samples wiil be grab samples, which will include:
= Filtered and unfiltered samples

¢ Acid preservation of samples for metals analysis.
All samples will be analysed by an accredited |aberatory.
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Water quantity monitoring (water balance monitoring)

For efficient management of water on the sile, a good understanding of the site water
balance will be required. To achieve this, the following monitoring will be needed:

= Rainfall - io be measured daily on the site.

o Evaporation - this is not essential but would be useful for calibration of the water
balance model.
Dam water levels — to be measured weekly.

£ Flows - including the following, to be measured weekly:

Make-up water drawn from all systems (process water, raw water and potable

water).

o Infiows to the Pollution Control Dams.

Water pumped from the Pollution Control Dams for reuse in the process.

o Woater circuits within the procassing plant.
o Moisture contents and tonnages of feed coal product.

o]

o Sewage volumes.
Data management and reporiing

Monthiy

The monthly report is an internal report which is used to keep records of changing
water qualities ai the site. The report will include:

= Sites that are sampled.
v Water qualities for the relevant constituents.

¢ Dam levels and flow rates on site.
= Highlight significant issues that require immediate corrective/ preventative action.

Quarterly

The quarterly report may be submitted to DMR/ DWA and consists of the following
components:

= Brief compliance assessment description

v Brief description of monitoring actions performed

«  Dam water level status report
= Highlight significant issues that require immediate corrective/ preventative action

Historical and present sgurce chemistry report
= Time dependent graphs for the relevant water quality variables.

Annuaily

The annual report consists of all the active environmental components, and for the
chapter on surface water, the following components should be included:

s System audit

lones & Wagener gﬁ
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o Statitany regulatony requirements
o Maoniforng infrastirciuee
o Datz caplured
o Imormaticn geneation
o Maragameni of system ligwids
= Oalz aude
¢ Verlization of data
Comgpliance inlemretation asing SANS 241 Crinking Waer Standarg a~d
managemeant unil objeclives
Seitng of rew ohjedives or recommencatior of corrective measures

(o]

o Historical and presert source chemisiny repor

o Dam lewe: status repart

114 Perfermance assessment/ audit

Annual audits should be caried vut o delermine the eYectiveness of the waler
managemen: systems iral zre in place. These shoulo indude a G 704 audil.
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12. EMERGENCY AND REMEDIATION PROCEDURE

This section is detaiied in the main EMP
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13. CONCLUSION

The major concems with regards to TOPA's surface water impacts revolve around the
effective separation of clean and dirty water, effectively isolatng the pits and plant
area, adequate sizing of the dirty water facilities and effective use of dirly water so that

the impact on the clean catchment remains minimai.

There will be a surplus of water at Tweefontein complex over the life of mine. Water
will be pumped to available storage areas in the mined out workings for temporary
storage prior to treatment.

The water balance will need o be regulardy updated as the mine develops and the
LOM changes.

Trhe main plant and discard dump area will be able to be contained by the coal
processing plant PCD with a capacity of 150 MJ, this dam being kept empty through
pumping back to the Plant Holding Dam from where water will be reused in the plant.
Additional smaller dams will be provided at the ROM tip, MIA, Railway ioop and
Conveyor transfer house. All of the dams wiil be lined as detailed in this document, but

typically with a synthetic liner underlain by a clay layer and a leakage detection system.
Numerous clean and dirty canais are required to separate clean and dirty water, and ali

cof these have been sized to have a 2% risk of spiiling.

With the majority of the oparatior: being conducted using cpencas? mining the potential
impact on the surface water quality and quantity is significant. TOPA also has the
potential to contribute significantly to the cumuiative impacts in tha catchment.

However, with the raitigation and management measures defailed in this document,
these impacts will be minimised.

S— tip:

Malini Moodlay BSc Eng Tolmay Hopkins MSc (Agric)

Michael Palmer Pr Eng
forJon ner
7 October 2013

Documentsource: C\ALLJOBS\D387_TFCPBomowPits\SurfaceWaterRepon2012\Comments CSEC 10ctober2013\D367-

00_REP-01_r0_mmmp_TOPA-SuriaceW ater.docx
Document termplate: C184mm02_ConveyorBaselineReport_July2011.dot
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APPENDIX B1b

MONITORING DATA: BOSCHMANS COLLIERY
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