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EXECUTIVE SUMMARY

Digbhy Wells Environmental (hereafter Digby Wells) has been appointed by Sibanye Gold
Limited (Sibanye) to undertake a Surface Water Assessment in support of the Water Use
License Application (WULA) for the reclamation of the Millsite tailings complex in the West
Rand District, Gauteng Province. Sibanye has existing operations supplying its Cooke Plant
with ore, both from reclaimed sand and tailings. This ore feed currently comes from
reclamation of Dump 20 as well as the Cooke Shafts 1, 2 and 3.

The project entails the mechanical reclamation of sand which is transported by train to the
Cooke Plant as well as the hydraulic reclamation of the Dump 20 slimes tailings residue and
hydraulic transportation of the mixture from the existing Dump 20 booster station to the
existing Cooke Plant for gold recovery, via a dedicated pipeline. The resultant residue
tailings are disposed of into several open cast mining pits, namely the Millsite, Battery 1 & 2,
Porges, SRK 2 & 3 and Training open pits. Theses open pits formed part of the historical
Lindum Reefs Operations which were previously dormant and required rehabilitation.

The Dump 20 and the Lindum resource is nearing its end and Sibanye now intends to
reclaim the Millsite Tailings Storage Facility (TSF) which is located adjacent to Sibanye’s
Water Treatment Plant and Dump 20. From the operational water balance, the water
requirements for the reclamation of Millsite Complex will be approximately 31 500 m3/day
and this will be sourced from the old underground workings (8 shaft). This is the same
amount of water being currently used on mining of Dump 20 and Lindum.

The surface water assessment report also serves to assess the potential impacts on the
surface water resources that may result from the reclamation or inclusion of the Millsite TSF
into the existing Cooke Operations and the specific activities to be undertaken.

The Millsite Complex is located in the A21D quaternary catchments of the Limpopo WMA
(previously known as Crocodile West and Marico) while Cooke Plant is located within C23E
quaternary catchment of the Vaal WMA (previously known as Upper Vaal). The main or
perennial river within A21D quaternary catchment is the Tweelopiespruit
West/Bloubankspruit River which flows from south towards the north eastern side where the
catchment outlet is situated while the Wonderfonteinspruit is the main river within the C23D
guaternary catchment. Runoff emanating from this quaternary catchment drains in a south
westerly direction into the Wonderfonteinspruit.

Sibanye has been conducting surface and ground water monitoring over a long period of
time (ranging from 2012 to 2017) on their existing operations and the surrounds. The
existing water quality monitoring data was utilised to analyse and interpret the historical and
current water quality status and water quality trends analysis over time to enable monitoring
of the surface water impacts that may result from the proposed reclamation of the Millsite
Complex.

In the Wonderfonteinspruit, several parameters are within the Mooirivier RQO, although
Cooke 1 discharge result in slight increase of certain parameters, the quality remains within
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the Mooirivier RQO for most parameters and thereby Cooke 1 discharge does not
significantly impact on the Wonderfonteinspruit. With the coming reduction in mining
activities within Sibanye operations, a reduction on most metals and suspended solids is
expected over time.

From January 2012 to October 2017, water quality at Cooke 1 (W14) and Cooke 2 (W16)
discharge has shown fluctuating levels of parameters such Suspended Solids, Iron,
Sulphates, Manganese etc. except for iron, most of the parameters have indicated quality
which is above the discharge limits as provided in the Water Use license. A21D quaternary
catchment

On A21D quaternary catchment, where Millsite Complex is located, the average (January
2012 to March 2017) water quality along the Tweelopiespruit East was benchmarked with
the TCTA directives limits. On. Amongst all the parameters with set limits, only Iron and
Manganese are exceeding the TCTA directives limit at 17 Winze (untreated) monitoring
points. Electrical Conductivity, pH and Sulphates has been within the TCTA'’s limits along all
the monitoring points. The Bloubankspruit/Tweelopiespruit West, parameters such as
Uranium, Manganese and Sulphate levels are mostly above the proposed Bloubankspruit
RQO'’s.

The existing and proposed TSF reclamation, together with the associated activities have the
potential to impact on the surface water resources within and around the project area. The
identified potential surface water impacts include but are not limited to:

m Siltation of surface water resources leading to deteriorated water quality as a result of
eroded material reporting into the streams;

m Contamination of clean water runoff by mixing up with dirty water runoff emanating
from construction areas;

m  Runoff from the tailings will contain high level of dissolved minerals which may result
in water contamination or the deterioration of the water quality; and

m Improvement of the surface water quality as a result of complete removal of the
pollution source

Subsequent to that, appropriate mitigation and management measures were recommended
to either prevent and/or minimise the identified potential impacts and risks. This included the
following:

m Clearing of vegetation must be limited to the development footprint area, and the use
of existing access roads must be prioritized to minimize construction of new access
roads, hence potential for erosion;

= Implementation of dust suppression measures during construction and operational
activities;

m All fuel storage areas should be appropriately bunded and spill kits should be in
place, and construction workers trained in the use of spill kits, to contain and
immediately clean up any potential leakages or spills;
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m Vehicles should regularly be maintained as per the developed maintenance program.
This should also be inspected on a daily basis before use to ensure there are no
leakages underneath;

m Ablutions facility for construction workers and general waste bins should be provided.
An accredited contractor should be appointed to properly dispose the waste;

m The storm water management as detailed in section 7 of this report to ensure
separation of clean and dirty and water runoff, as stated, the temporary surface water
ditches are to be constructed on the upstream boundary of the TSF, which will meet
GN 704 requirements regarding the separation of clean and dirty water runoff. All
clean water runoff will therefore be diverted away from the cleared area. The
temporary surface ditches or trenched are to be sized such that the 1:50 year peak
discharge can be contained within it.

m Surface water quality monitoring should continue on the monitoring locations
indicated in section 5 of this report to enable detection of the water quality impacts
and therefore ensure that necessary mitigation measures are immediately
implemented,;

m Ensure emergency procedures in the event of power failure such as operational
modifications and the use of a stand-by generator to operate the pump station should
the sump be getting full;

m Use of accredited contractors for removal or demolition of infrastructure is
recommended; this will reduce the risk of waste generation and accidental spillages;
and

m Ensure that the surface profile is rehabilitated to promote natural runoff drainage and
avoid ponding of water within the rehabilitated area. Surface inspection should be
continuously undertaken to allow runoff to drain onto the natural streams until
vegetation has fully established on the site.

With all the recommended mitigation measures in place to ensure the prevention and/or
minimisation of the identified potential surface water impacts, the project is unlikely to pose a
significant threat to the surface water resources and thus no fatal flaws were found.
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1 Introduction

Digby Wells Environmental (hereafter Digby Wells) has been appointed by Sibanye
Stillwater to undertake a Surface Water Assessment for the reclamation of the Millsite
tailings complex in the West Rand District, Gauteng Province. The Surface Water
Assessment is conducted in support of the Water Use Licence and Environmental
Applications.

1.1 Project Background

Sibanye Stillwater (Sibanye) has existing operations supplying its Cooke Plant with ore, both
from reclaimed sand and tailings. This ore feed currently comes from reclamation of Dump
20 as well as the Cooke Shafts 1, 2 and 3 situated in the West Rand District, Gauteng
Province (the Cooke Project). The regional and local setting maps are shown on Figure 1-2
and Figure 1-3 while the site specific setting is shown in Figure 1-4.

Sibanye is the holder of a converted Mining Right (reference number: GP 30/5/1/2/2 (173)
MR — valid until 6 May 2039) on certain portions of the Farms Randfontein 247 1Q, Waterval
174 1Q, Uitvalfontein (including East Reef Millsite Area of Farm Uitvalfontein 244 1Q) and
Rietvalei 241 1Q. Sibanye also has a converted Mining Right (reference number: 30/5/1/2/2
(07) MR — valid until 17 December 2037) on certain portions of Farms Randfontein 247 1Q,
Uitvalfontein 244 1Q and Rietvalei 241 1Q. Through these Mining Rights, Sibanye is
permitted to mine gold, uranium, silver, nickel, sulphides and pyrite. Together these Mining
Rights make up the Rand Uranium/Cooke Operations situated in Randfontein and
Westonaria, in the West Rand District Municipality, Gauteng Province.

The underground gold mining consists of Cooke Shafts 1, 2 and 3 which produce up to 1
200 000 tons/annum of gold ore which is currently treated on a toll basis at the Harmony
Doornkop Gold Plant. The tailings and sand material is treated in the Cooke Metallurgical
Plant and is then backfilled into underground workings to support the underground workings
and improve the geotechnical stability (86 400 m®annum) and the remainder is placed into
various open pits.

For the surface operations, Sibanye Stillwater is currently reclaiming gold from the Lindum
tailings dam and from Dump 20 which consists of a mixture of sand and slimes material. The
project entails the mechanical reclamation of sand which is transported by train to the Cooke
Plant as well as the hydraulic reclamation of the Dump 20 slimes tailings residue and
hydraulic transportation of the mixture from the existing Dump 20 booster station to the
existing Cooke Plant for gold recovery, via a dedicated pipeline. The resultant residue
tailings are disposed of into several open cast mining pits, namely the Millsite, Battery 1 & 2,
Porges, SRK 2 & 3 and Training open pits. Theses open pits formed part of the historical
Lindum Reefs Operations which were previously dormant and required rehabilitation.

The Dump 20 and the Lindum resource is nearing its end and Sibanye Stillwater now intends
to reclaim the Millsite Tailings Storage Facility (TSF) which is located adjacent to Sibanye’s
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Water Treatment Plant and Dump 20. The focus of this document is on the inclusion of the
Millsite TSF into the existing Cooke Operations and the specific activities to be undertaken.

The Millsite deposit consists of dams 38, 39, 40 and 41 under the Mining Right GP
30/5/1/2/2 (173) MR, MR 09/2008 and 190/2008.

1.2 Proposed Reclamation Activity

The hydraulic reclamation activity to be followed is identical to the current approved activities
for Dump 20. An existing Booster Pump Station (BPS) is currently in place at Dump 20 which
will remain and be utilised for the reclamation of the Millsite TSF and pumping it to the
Cooke plant. A finger screen will be put in place at the toe of the Millsite TSF from where the
slurry material will enter a sump. A drain pipe will be put in place from the sump to a
vibrating screen prior to entering tank from where it will be pumped in a slurry pipeline that
will convey the tailings to the BPS at Dump 20. This slurry pipeline will be a 450 mm
diameter pipeline with a 6mm rubber lining.

Water for this process will be obtained from 8 Shaft which has approved water abstraction
authorisation in place (Water Use Licence No. 03/A21D/AFGJ/2382). Water from 8 Shaft will
be stored in a tank at the Water Treatment Plant adjacent to the Millsite TSF. The water
pipeline will be utilised to convey water to the Millsite TSF.

From the BPS, the slurry will be pumped to the Cooke Plant for processing. The resultant
tailings material will be disposed of into the open pits utilising the existing pipelines which are
currently in use. Three pipelines are in place for this process which includes one 450 mm
diameter water line, one 400 mm feed slurry line and one 450 mm tailings pipeline. The 450
mm pipe is a multidirectional water line between the Cooke Plant and BPS at Dump 20; the
450 mm is for the sand and residue tailings being reclaimed and pumped to the plant; the
450 mm pipe is to pump residue from the plant to the pits for final deposition. Initially 200
000 tonnes/month of the tailings from the Millsite TSF will be reclaimed, ramping up to 450
000 tonnes/month. It is anticipated that the ramp-up period will take 10 months. This tonnage
will merely be a replacement for what is currently being reclaimed from Dump 20 and
Lindum Dump

The residue is to be deposited into the open pit voids at the rate of 400 000 tons/month.
Cyanide destruction will take place in the Cooke Plant before the residue is deposited and
will be below 20 ppm (total CN) as per mining guidelines. The figure below provides an
illustration of the process to be followed.
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Figure 1-1: Millsite TSF Reclamation Process
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Figure 1-4: Site Specific Setting
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2 Terms of Reference

A detailed surface water impact assessment has been conducted to assess and identify
potential impacts that may arise from the proposed reclamation of the Millsite complex and
associated activities.

2.1 Study Objectives

The objectives of this surface water impact assessment include:

m Site assessments to verify the hydrological characteristics of the project area and the
surrounds;

m Describe the hydrological baseline of the project area prior to commencement of the
project;

m Update the side wide water balance to include the Millsite reclamation and other
additional water requirements;

m Develop a conceptual storm water management plan to ensure separation of clean
and dirty water; and

m Conduct a detailed impact assessment to identify the potential surface water impacts
that could emanate from the project and its associated activities.

2.2 Methodology

2.2.1 Literature Review

Digby Wells has in 2015 completed an Environmental Impact Assessment Study for the
West Rand Tailings Retreatment Project where in the currently affected C23D quaternary
catchment was also part of the study. Also, various studies and reports exist for the current
Cooke operations and some of the information from these reports was used to obtain most
of the baseline information for this area whilst updating the baseline where necessary with
new information. Other reports and documents that were reviewed when compiling this
report include:

m Department of Water and Sanitation (formerly DWAF), 2006. Best Practice Guideline
Series;

m Digby Wells, April 2015. Environmental Impact Assessment for the West Rand
Tailings Retreatment Project;

m Water Resources of South Africa, 2012 Study (WR2012), Water Research
Commission, Pretoria.
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2.2.2 Fieldwork/Site Assessment

A site visit has been undertaken in July 2017 to assess and verify the onsite hydrological
characteristics, and for the specialist to familiarise themselves with the onsite current
activities thereby enabling the identification of existing and potential surface water impacts.

2.2.3 Baseline Hydrology

The baseline assessment was determined by:

m Describing and characterising all surface water features (rivers/streams, pans and
dams) that could potentially be affected by the proposed reclamation of the Millsite
complex and associated activities within and around the project area;

m Description of the affected catchment characteristics, climate (rainfall and
evaporation), topography and baseline water quality. This information is mainly
obtained from the Surface Water Resources of South Africa series of reports; and

m Description and interpretation of historical and current water quality status was
completed based on the water monitoring results provided by Sibanye. This provides
a baseline water quality prior to commencement of the proposed project.

2.2.4 Storm water management plan

A storm water management plan has been developed in accordance with the Best Practice
Guideline G1: Storm Water Management by Department of Water and Sanitation (DWS),
2006 and all the recommendations will be in line with the Government Notice 704 (GN 704)
of the National Water Act 1998 (Act 36 of 1998) (NWA), which relates specifically to the
separation of clean and dirty water within mining or related activities. The following tasks will
be completed:

m Delineation of clean and dirty catchment areas;

m Calculation of the 1:50 year peak flows originating from clean and dirty water
catchments; and

m Conceptual placement of clean and dirty water structures is indicated on a plan.

2.2.5 Water Balance

In order to update and compile the mine water balance, Digby Wells will undertake the
following tasks:

m Review the proposed water management plan and existing water balance to gain an
understanding of the entire mine water system, and explaining the drivers of water
within the system and management thereof, for example:

= process flows and volumes;

= capacities of water storage facilities;
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= water inflows required to be pumped to storage dams for use within the system;
= rainfall and runoff volumes from the clean and dirty areas;

m Develop an excel based water balance which indicates the inflows, potential losses &
outflows and transfers within the mine system

2.2.6 Impact Assessment

A detailed surface water impact assessment will be conducted in the following manner:

m Defining potential surface water impacts that could result from the proposed project
and its associated activities. Once impacts have been identified, a rating system that
takes into consideration the intensity, duration, spatial scale and probability of the
impact will be utilised to determine the significance of the identified impacts;

m Recommending mitigation measures to prevent and/or minimise the identified
potential surface water impacts over the life of project; and

m  Recommend monitoring program and Environmental Management Plan (EMP) that
will be used as a tool to detect any surface water impact.

2.3 Details of the Specialist

Mashudu Rafundisani is a surface water consultant (hydrologist) with 4 years working
experience in Digby Wells Environmental. He holds an Honours Degree in Environmental
Management from the University of Venda (South Africa). Mashudu has completed
numerous surface water specialist studies which includes, but not limited to; floodline
modelling, development of Storm Water Management Plans, Water and Salt Balances,
sampling and analysis/ interpretation of surface water quality, surface water specialist
studies for input into Environmental Impact Assessments and Environmental Management
Plans, Integrated Water and Waste Management Plans (IWWMP), Water Use Licence
Applications (IWULA) and auditing. He has working experience on projects within South
Africa, Mali, Ivory Coast, Malawi and other parts of Africa.

Andy Pirie is a Hydrologist at Digby Wells Environmental. Andy graduated with a M.Sc.
Water Resource Management (with distinction) from the University of Pretoria. Work
experience includes rainfall runoff modelling, floodplain delineation modelling, storm water
management plans, water and salt balance modelling, setup of water monitoring networks
and programmes, analysis of surface water quality and quantity, and surface water specialist
studies for environmental and social impact assessments. He has worked on projects in
South Africa, Senegal, Mali, Democratic Republic of the Congo, Botswana, Zambia and
Namibia.

The Curriculum Vitae for the specialist involved are attached in Appendix A.

3 Assumptions and Limitations

The following assumptions and limitations are applicable to this surface water assessment:
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m The surface water impact assessment was conducted based on the provided project
descriptions with the associated proposed activities. Additional activities and
infrastructure which may form part of this project after issuance of this report may
require an update on this study;

= Water quality data was provided by Sibanye for Digby Wells to analyse and interpret
on the baseline water quality descriptions

4 Baseline Environment

4.1 Surface Water Hydrology

South Africa is divided into 9 Water Management Areas (WMA) (Revised National Water
Resource Strategy, 2012), managed by their own water boards. Each of the WMAs is made
up of quaternary catchments which relate to the drainage regions of South Africa, ranging
from A to X (excluding O). These drainage regions are subdivided into four known divisions
based on size. For example, the letter A represents the primary drainage catchment; A2 for
example will represent the secondary catchment; A21 represents the tertiary catchment and
A21D would represent the quaternary catchment which is the lowest subdivision in the Water
Resources of South Africa, 2012 manual. Each of the quaternary catchments has associated
hydrological parameters including total catchment area, Mean Annual Precipitation (MAP),
Mean Annual Evaporation (MAE), and Mean Annual Runoff (MAR) etc.

As per the revised water management area boundary descriptions (government gazette No.
35517) in 2012, Millsite Complex is located in the A21D quaternary catchments of the
Limpopo WMA (previously known as Crocodile West and Marico) while Cooke Plant is
located within C23E quaternary catchment of the Vaal WMA (previously known as Upper
Vaal). The hydrological setting of this affected area is shown in Figure 4-1.

The surface water attributes of the affected catchments, namely the MAR in million cubic
metres (Mm®), MAP (mm) and MAE (mm) are summarised in Table 4-1 (WRC, 2012).

Table 4-1: Summary of the surface water attributes of the A21D and C23D quaternary

catchments
Quaternary 2 3
oS — Total Area (km©) MAP (mm) MAR (Mm®~) MAE (mm)
A21D 372 714 11.27 1700
C23D 510 664 9.12 1650

A21D quaternary catchment has a total area of 372 km? with an MAR of 11.27 Mm?® whilst
the C23D quaternary catchment area is 510 km? and has an MAR of 9.12 Mm®.
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4.2 Catchments, Rivers and Drainage

The main or perennial river within A21D quaternary catchment is the Tweelopiespruit
West/Bloubankspruit River which flows from south towards the north eastern side where the
catchment outlet is situated. The Tweelopiespruit West/Bloubankspruit is approximately 800
m from the Millsite Complex. There are also a few non-perennial drainages/streams that
exist within this catchment and is a tributary of the Crocodile River which the feeds into
Hartbeespoort Dam.

The unnamed stream is the closest (approximately 100 m) on the northern side of Millsite
Complex. On the eastern side of the complex, the catchment is drained by the
Tweelopiespruit East located approximately 1km away from Millsite

Wonderfonteinspruit is the main river within the C23D quaternary catchment. Runoff
emanating from this quaternary catchment drains in a south westerly direction into the
Wonderfonteinspruit. C23D quaternary catchment is a contributing catchment to C23E, and
therefore all runoff from C23D eventually drains into Mooirivierloop of the C23E quaternary
catchment.
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Figure 4-1: Hydrological Setting
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4.3 Climate

This section provides a summary of the climate data specifically the WRC adopted rainfall
and evaporation figures which represent the baseline climate conditions on the project area.

4.3.1 Rainfall

Table 4-2 present the average monthly rainfall for the quaternary catchments A21D and
C23D. This is based on the averages of monthly rainfall data from a period of 1920 to 2009.

Table 4-2: Summary of rainfall data extracted from the WR2012

MAP (mm)
Month

A21D C23D
January 128.7 114.3
February 102.8 95.4
March 90.2 88.0
April 45.6 51.7
May 18.8 18.9
June 7.5 8.2
July 6.5 4.9
August 6.9 7.4
September 21.6 19.6
October 65.5 59.2
November 104.6 89.8
December 115.2 106.4
MAP 664 714

From the rainfall data above, higher rainfall averages in the A21D quaternary catchment
(104.6 mm, 115.2 mm and 128.7 mm) were recorded for the months of November,
December and January respectively whilst on the C23D higher rainfall averages occurs on
December, January and February. The lowest average rainfall was recorded in July for both
the quaternary catchments. In general, these two catchments receive an average rainfall of
664 mm and 714 mm per annum for A21D and C23D respectively.
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Figure 4-2: Summary of the average monthly rainfall for the two quaternaries

4.3.2 Evap