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Executive Summary 

Background 

Golder Associates Africa (Pty) Ltd (a member of WSP) has been requested by Siyanda Bakgatla Platinum Mine 

(Pty) Ltd – Union Mine (SBPM) to undertake the Environmental Authorisation (EA) processes required for the 

expansion of the SBPM operations, specifically for the mining expansion. 

SBPM is therefore intending to apply for the environmental authorisation which will follow a Basic Assessment 

(BA) and an amendment of the Environmental Management Programme (EMPr) for listed activities according 

to the National Environmental Management Act (Act No. 107 of 1998) (NEMA). This application is subject to a 

BA process as contemplated in regulations 19 and regulation 20 of the EIA Regulations, 2014, promulgated in 

terms of the NEMA. 

This report details the water balance for the New Pit and summarises the model inputs and results. 

Surface Water Assessment 

The main watercourse within SBPM mine lease area is the Bierspruit and the ephemeral Brakspruit. An 

ephemeral unnamed tributary of the Brakspruit, referred to as Mortimerspruit, originates within the mine property 

and runs through the mine lease area. The Mortimerspruit and the Sefathlane River confluence to form the 

Brakspruit downstream of SBPM’s mine boundary. The Brakspruit has its confluence with the Bierspruit about 

10 km downstream (to the north-west) of SBPM’s mine boundary. The Bierspruit flows into the Crocodile River 

approximately 50 km from SBPM’s mine boundary (WSP, 2021). 

The Bierspruit Dam, which is located within the Bierspruit catchment to the west of the SBPM lease area, is 

used for recreational purposes by surrounding communities; and most of the mining activity takes place along 

the watershed between the Bierspruit and the ephemeral Brakspruit (WSP, 2021). 

According to the Integrated Water and Waste Management Plan (IWWMP), diversion of clean water at the 

various existing mining operations at Siybana, is not feasible while the Mortimer Spruit is operated as a dirty 

water drainage system (SRK Consulting, 2021). 

Stormwater channels on the mining area particularly in close proximity to the proposed New Pit and are operated 

as dirty water channels and flow to the Barbers RWD. Below the Barbers RWD is the Game Farm flood storage 

dam which is the furthest downstream dirty water containment facility within the mine lease area. It is suggested 

that the Game Farm flood storage dam should be kept as dry as possible to allow major flood events to be 

stored and settled in the dam before overflowing into the natural watercourse. Documented reporting shows 

that no overflows have occurred from Game Dam to the Brakspruit since 2010 (overflows were recorded in 

December 2009, April 2010 and December 2010 after heavy rainfall) (WSP, 2021). 

Water Balance  

The proposed New Pit mine plan was used for predictive modelling. The footprint of the development has very 

limited indigenous vegetation as it currently contains several mine houses (occupied by mine employees), mine 

offices and buildings, a railway and some roads. The current proposed footprint of the New Pit will go over the 

existing rail loop within the operation. The LOM consists of five (5) areas which will be mined during the year 

2022 to 2026 and five (5) years was the timeline used for the water balance model. It was necessary to make 

assumptions, based on similar mine operations such as an in-pit sump and the pumping of water accumulated 

water within the pit. The water balance result will be presented in this report. 

The polluted water generated from the New Pit will be allowed to flow to the lowest point of the opencast pit 

where it will be pumped into water bowsers and used for dust suppression activities within the pit boundary. If 
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any excess water is needed for dust suppression activities, this will be sourced from existing and approved 

Stormwater control dams. 

The predictive modeling study carried out for the site indicates that the management of pit dewatering should 

be monitored on site. The following recommendations are made for the New Pit; 

 The water management requirements associated with new mining developments are considered for further 

studies. 

 The expected seepage and evaporation on site be investigated further for a better resolution. 
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1.0 INTRODUCTION 

Anglo American Platinum Limited (AAP) Rustenburg Platinum Mines Limited (RPM), sold its mining and 

concentrating operations to Siyanda Bakgatla Platinum Mine (SBPM), in 2018. The mine has been operating in 

the Northwest Province since 1949 and exploits the Bushveld Complex for Platinum Group Metals (PGMs) via 

underground and open pit mining methods. The saleable by-products are chrome, copper, nickel and cobalt. 

The extent of the mining area is approximately 5 283 hectares (ha). The mine extracts mostly UG2 reef, but 

also produces limited Merensky reef and treats low-grade surface ore and tailings (SRK Consulting, 2021). 

A new open pit mine, covering an extent of approximately 60 ha and located on land largely covered by existing 

mining related infrastructure (or that has been previously mined and rehabilitated), is proposed to be developed. 

Mining will be conducted using the box-cut method and later by use of the roll-over method with concurrent 

rehabilitation. This will require the removal of vegetation as well as the relocation of several mine houses 

(occupied by mine employees), mine offices and buildings, a railway and re-routing of some roads. Temporary 

overburden dumps will be located alongside the pit. All other existing supporting infrastructure will be used to 

support the proposed pit. 

SBPM has appointed Golder Associates (Pty) Ltd. (Golder) (now a member of WSP) to prepare a water balance 

for the proposed New Pit. This report details the water balance for the New Pit and summarises the model inputs 

and results. 

2.0 PROJECT DESCRIPTION 

2.1 Proposed Mining 

The footprint of the development has very limited indigenous vegetation as it currently contains several mine 

houses (occupied by mine employees), mine offices and buildings, a railway and some roads. The current 

proposed footprint of the New Pit will go over the existing rail loop within the operation. This rail-loop will be 

realigned to fall outside of the 100m perimeter of the New Pit. The re-alignment of the railway will not trigger 

any new listed activities. The mine offices and buildings will be relocated to another area within the mine 

premises. The mine houses and employees will be relocated to new housing which will be provided by the mine. 

The mining will take place in a direction from west to east and the life of mine will be a maximum of 7 years. 

Concurrent rehabilitation will be conducted. The New Pit will be in operation during daytime due to the close 

proximity of residential areas, a hospital and a school. 

2.2 Water Management 

SBPM overlays the border of the Limpopo and North West Provinces within the Limpopo Water Management 

Area (WMA) in the quaternary catchments A24D, A24E and A24F within the Bojanala Platinum District 

Municipality. The bulk of the mine lease area lies within the Moses Kotane Local Municipality and a minor portion 

of the property lies within the Thabazimbi Local Municipality in Limpopo. The mine is situated an estimated of 

20 km west of Northam, with the following settlements situated closer to the mine: Mmantserre is 6 km west and 

Sefikile is 5 km to the south-west (SRK Consulting, 2021). The regional locality of SBPM is presented in Figure 

1. The proposed New Pit project area is located centrally within the mining right area (MRA), as presented in 

Figure 2. The extent of disturbance related to the project is an estimated of 43.4 ha. 

The main watercourse within SBPM mine lease area is the Bierspruit and the ephemeral Brakspruit. An 

ephemeral unnamed tributary of the Brakspruit, referred to as Mortimerspruit, originates within the mine property 

and runs through the mine lease area. The Mortimerspruit and the Sefathlane River confluence to form the 

Brakspruit downstream of SBPM’s mine boundary. The Brakspruit has its confluence with the Bierspruit about 

10 km downstream (to the north-west) of SBPM’s mine boundary. The Bierspruit flows into the Crocodile River 

approximately 50 km from SBPM’s mine boundary (WSP, 2021). 
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The Bierspruit Dam, which is located within the Bierspruit catchment to the west of the SBPM lease area, is 

used for recreational purposes by surrounding communities; and most of the mining activity takes place along 

the watershed between the Bierspruit and the ephemeral Brakspruit (WSP, 2021). 

The Integrated Water and Waste Management Plan (IWWMP) noted that as a result of the historical nature of 

the mine and use of in-stream RWDs, Mortimerspruit within the mine lease area is operated as a dirty water 

channel and flows to the Barbers RWD. Fraser’s dam will drain to Barbers RWD via Mortimerspruit. Both 

Siyanda and RPM discharges into the Fraser Alexander RWD. RPM has retained the Fraser Dam and will take 

responsibility for managing the dam, however details on managing the upstream and downstream of the dam 

will be discussed and agreed between the two parties (SRK Consulting, 2020). 

The Game Farm flood storage dam is located below the Barbers RWD and is the furthest downstream dirty 

water containment facility within the mine lease area. The IWWMP noted that the Game Farm flood storage 

dam should be kept as dry as possible to allow major flood events to be stored and settled in the dam before 

overflowing into the natural watercourse. No overflows have occurred from Game Dam to the Brakspruit since 

2010 (overflows were recorded in December 2009, April 2010 and December 2010 after heavy rainfall) (WSP, 

2021). 

It is noted the diversion of clean water is not feasible while the Mortimerspruit is operated as a dirty water 

drainage system (SRK Consulting, 2020). 
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Figure 1: Locality map for New Pit Opencast Mine 
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Figure 2: Infrastructure plan for New Pit Mine
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2.3 Assumptions and Limitations 

With the New Pit being a new opencast operation, it was necessary to make assumptions, based on similar 

mine operations, with respect to the following activities: 

An existing stormwater management plan was compiled by SRK for the SBPM complex in 2014. The report 

detailed the framework for the mine closure plan which is to maintain the status quo of the Mortimer Spruit as a 

stormwater channel and the Barbers Return Dam as the water containment facility with the Game Flood storage 

Dam for containment of any overflows for the life of mine (SRK, 2014). 

The water management infrastructure and facilities at the Decline 4B area detailed in the SWMP, which is in 

proximity with the New Pit, will be assumed to be mirrored for the proposed New Pit mining activities.  This 

includes the recommended upgrading of existing channels and construction of new stormwater channels to 

divert clean and dirty water as well as the 1:50 year flood stormwater canals that divert water that would naturally 

run to polluted areas (SRK, 2014). It is noted that there is limited diversion of clean water to the Game Dam but 

most runoff is contained in the Barbers return water dam (SRK, 2014).  

 Dust Suppression 

a) It was assumed that water collected from the lowest point of the New Pit will be used for dust 

suppression. 

b) During rainy periods when dust suppression is not required, water will be collected within the sump 

within the mine workings and transferred to the existing stormwater control dam when required. 

 Runoff from clean catchment draining towards the mining areas will be diverted around the mining, 

minimising clean runoff into the New Pit. 
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Figure 3: Mine plan for proposed New Pit 

3.0 MODEL INPUTS 

3.1 Rainfall 

Rainfall data for the study area was sourced through the Daily rainfall data Extraction Utility (Kunz, 2004). The 

selection of the rainfall gauges was based on the distance of the rain gauges to the study area, length of 

recorded data and the reliability of the recorded data. The properties of the rainfall data analysed are 

summarised in Table 1. 

Table 1: Properties of rainfall stations 

Station 
name 

Station 
number 

Distance 
from New Pit 

Lat Long Alt Record Reliability MAP 

km Degrees Degrees mamsl Years % mm 

Northam 
(POL) 

0587477W 10.3 24.57 27.16 990 32 (1968/11 
– 2000/08) 

99.6 574.6 

Jersey farm 0587475W 10.3 24.55 27.16 982 27 (1926/09 
– 1953/05) 

98.1 563.8 

Vlaknek 0587350W 13.9 24.49 27.13 1063 30 (1949/08 
– (1979/08) 

99.4 663.9 

 

Plots of cumulative rainfall and the average monthly rainfall depths were used to compare the rainfall records. 

The cumulative rainfall depths are shown plotted in Figure 4 and the average monthly rainfall depths in Figure 5. 
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The stations when observed, display comparable cumulative distribution curves. The cumulative plots are seen 

to be following a similar trend. The rainy season is from October to April and the dry season is from May to 

September. 

 

 

Figure 4: Cumulative rainfall depth for different stations near the New Pit 

 

Figure 5: Monthly average comparison for the different station near the New Pit 



March 2022 21468204-350998-6 

 

 

 
 8 

 

The Northam (POL) (0587477_W) rainfall station with 32 years of data recorded data (1968-2000) was 

selected for the use of this study due to a its proximity, high data reliability percentage and record length. 

Figure 6 shows the daily rainfall for the selected rainfall station. 

 

Figure 6: Daily rainfall for a combined Northam (Pol) 

The monthly rainfall boxplot for the Northam (POL) rainfall station can be seen in Figure 7. The boxplot shows 

the variation in recorded monthly rainfalls indicating the minimum, 25 %, mean, 75 % and the maximum 

values for each month. 
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Figure 7: Monthly boxplot for the Northam (POL) 

4.0 FLOODLINES 

An existing floodline investigation was conducted by SRK for the SBPM complex in 2005. The investigation 

analysed the Bierspruit and Brakspruit tributaries with the 1:50 and 1:100-year floodlines. The results indicated 

that there is a risk of flooding to the existing infrastructure that requires further attention to address flooding 

potential (SRK, 2005). The New Pit opencast workings are located outside the extents of the 1:50 and 1:100-

year floodlines. The Figure 8 below illustrates the SRK results from the floodline investigation in relation to the 

New Pit (SRK, 2005); 
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Figure 8: Floodlines 1:50 and 1:100-year 

5.0 GROUNDWATER INGRESS 

Delta-H (Delta-H Water System Modelling PTY Ltd) was appointed by Golder Associates (Pty) Ltd to conduct 

the groundwater specialist study for the proposed development of the New Pit. The existing numerical 

groundwater flow and transport model developed for the for the Mortimer/ SBPM Complex in 2019 was for this 

purpose updated and considered new monitoring results. The average simulated mine inflows of for the full 

development of the pit is around 95 m3/d (Delta H, 2022). The extent of drawdown is elongated along the open 

pit and is limited to approximately 200 m (Delta H, 2022). The groundwater model output was linked to the water 

balance model for future scenarios. 

6.0 WATER BALANCE 

The proposed New Pit mine plan was used for predictive modelling. The footprint of the development has very 

limited indigenous vegetation as it currently contains several mine houses (occupied by mine employees), mine 

offices and buildings, a railway and some roads. The current proposed footprint of the New Pit will go over the 

existing rail loop within the operation. The LOM consists of five (5) areas which will be mined during the year 

2022 to 2026 and five (5) years was the timeline used for the water balance model. It was necessary to make 

assumptions, based on similar mine operations such as an in-pit sump which will collect all groundwater 

seepage and surface water runoff. The water contained in the in-pit sump will then be pumped to ensure that 

the in-pit workings are not impacted. In the case of this project the water contained in the sump will be re-used 

for dust suppression. The result obtained from various runs is presented in this chapter. 
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6.1 Water Balance 

The polluted water generated from the New Pit will be allowed to flow to the lowest point of the opencast pit 

where it will be pumped into water bowsers and used for dust suppression activities within the pit boundary. The 

model was developed to ensure that the in-pit sump is kept empty as possible to ensure that the mining activities 

are not impacted. If any additional water is needed for dust suppression activities, this will be sourced from 

existing and approved stormwater control dams. The Water balance for the New Pit is presented in Figure 9. 

 

Figure 9: Water balance for the New Pit 

7.0 CONCLUSIONS 

The predictive modeling study carried out for the site indicates that the management of pit dewatering should 

be monitored on site. The following recommendations are made for the New Pit; 

 The water management requirements associated with new mining developments are considered for further 

studies. 

 The expected seepage and evaporation on site be investigated further for a better resolution 
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DOCUMENT LIMITATIONS 

This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 

limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 

responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 

purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 

restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 

circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 

do not assume it has been provided. If a matter is not addressed, do not assume that any determination 

has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 

to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 

and there may be special conditions pertaining to the site which have not been revealed by the investigation 

and which have not therefore been taken into account in the Document. Accordingly, additional studies 

and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 

this Document. Golder’s opinions are based upon information that existed at the time of the production of 

the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 

of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 

of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 

and the investigation described. No warranty is included, either express or implied, that the actual 

conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 

been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 

is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 

Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 

done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 

and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 

To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 

recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 

companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 

No responsibility whatsoever for the contents of this Document will be accepted to any person other than 

the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 

based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 

suffered by any third party because of decisions made or actions based on this Document. 
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