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Executive Summary 
Siyanda Bakgatla Platinum Mine Pty Ltd (SBPM), acquired the mining and concentrating operations from Anglo 
American Platinum Limited (AAP): Rustenburg Platinum Mines Limited (RPM) - Union Mine in 2018. The mine 
has been operating in its mining lease that straddles the boundary of the Limpopo and the Northwest Province 
since 1949 and is managed by SBPM as a joint venture between Siyanda Bakgatla Holdings (73% owned) and 
Bakgatla-Ba-Kgafela Investment Holdings (27% owned), who represents the local community. 

SBPM targets a series of seams such as the Merensky Reef, the Tarentaal seam, the Pseudo Merensky Reef, 
and the UG2, UG1 and the Middle Group Chromitite seams within the Upper Critical Zone of the layered 
Bushveld Igneous Complex. SBPM has been granted a mining right for platinum group metals (PGMs) 
(Platinum, Palladium, Rhodium, Iridium, Ruthenium, Osmium and Gold) as well as base metals (Copper, Nickel 
and Cobalt) and Chrome. As of 28 February 2021, the Merensky Reef, UG2 Reef and Middle Group seams 
inclusive mineral resources were estimated to be 80.5, 154.5 and 70.0 million tonnes respectively. The extent 
of the mining rights area is approximately 5 283 ha. 

SBPM proposes to undertake several developments on its approved mining right footprint, in order to extend 
the current life of mine and ensure the sustainability of its mining operations. The proposed developments will 
increase the rate at which SBPM exploits its mineral resources and reduce operational costs associated with 
mining. The following project and associated infrastructure are proposed for the SBPM expansion strategy, and 
hence the focus of this report. 

New Opencast Pit 
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. A temporary 
overburden dump will be located alongside the pit. All other existing supporting infrastructure will be used to 
support the proposed pit. 

SBPM has appointed Golder Associates Africa (Pty) Ltd. (Golder) (now a member of WSP) to undertake an 
application for an environmental authorisation (EA) to enable it to develop the New Opencast Pit. A Basic 
Assessment (BA) process in terms of the EIA Regulations is required to support the application. This BA and 
Environmental Management Programme (EMPr) report has been compiled in support of this application. 

Baseline environment 
The area is characterised by hilltops and mounding topography and typical Bushveld climate. The topography 
of the surrounding area is gently undulating, lying at an altitude of 1 000 to 1 020 meters above mean sea level 
(mamsl) and sloping gently to the north. The mining rights area is located on a gentle sloping watershed that 
divides the Bierspruit and Brakspruit catchments within the Limpopo Water Management Area (WMA) in the 
quaternary catchments A24D, A24E, A24F within the Bojanala Platinum District Municipality.  

Sensitive receptors in relation to air quality, noise and blasting aspects are located in proximity to the project 
area. The study area and the immediate surrounding land are not designated as Critical Biodiversity Areas 
(CBA) or Ecological Support Areas (ESA). From an ecological habitat perspective, the proposed New Pit 
footprint is associated with Vachellia Thornveld and mining disturbed land. 

No sites of archaeological or palaeontological importance were identified within the New Pit project footprint. 
The social drivers of this project are to preserve the current  opencast operations together with its staff 
complement and to provide capital investment to the region. 
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Impact assessment  
The results of the impact assessment can be summarised as follows: 

 The overall impact on biodiversity and surface water after mitigation measures have been implemented is 
anticipated to be low. This is largely due to the fact that the majority of the land to be affected by the 
proposed developed has already been disturbed.  

 The anticipated overall impact of blasting vibrations, air blast and fly rock on points of interest (POIs) in the 
area is anticipated to be low. POIs will be monitored against limits that have been set.  

 From an air quality perspective, overall levels of dust fallout anticipated to occur as a result of the New Pit 
operations are expected to be below the National Dust Control Regulations; however, cumulative dust 
fallout rates are expected to exceed the residential standard of 600 mg/m2/day at Residential area 5 
(located within the mining rights area, near New Pit). PM2.5 and PM10 concentrations are expected to 
increase and will exceed guideline levels at certain sensitive receptors, but all of these receptors are 
located within the mining right area, near the New Pit. 

It is noted that background PM10 concentrations are already high, causing elevated cumulative 
concentrations. Existing sources of emissions at SBPM include stack emissions, vehicle entrainment on 
paved road and unpaved roads, vehicle tailpipe emissions, crushing, material handling and wind erosion 
over exposed surfaces. The overall impact on air quality for residential receptors located within the mining 
right area, near the New Pit, after mitigation, is anticipated to be moderate. 

 The overall impact on noise on sensitive residential receptors, after mitigation, is also anticipated to be 
moderate. It should however be noted that baseline noise levels are already above the standard for some 
of these sensitive receptors. 

 The overall impact on groundwater after mitigation is anticipated to be moderate. The extent of drawdown 
will be elongated along the open pit and will be limited to approximately 200 m from the pit. Groundwater 
users are therefore beyond the dewatering impact zone. 

 Positive socio-economic impacts are expected due to the continued economic revenue and local 
employment opportunities associated with the mine. Negative social impacts could emerge due to 
perceptions on additional local employment opportunities, insufficient consultation with the community with 
regards to relocation, and nuisance impacts related to air quality, noise and vibrations. 

No fatal flaws were identified during the impact assessment and all specialists agreed that the development 
should proceed provided that the mitigation measures stipulated in the EMPr are implemented. Impacts rated 
as high or moderate can be mitigated to moderate or low if the prescribed mitigation measures are implemented. 
The highest rated impacts are associated with noise and air quality; however, these impacts are limited to the 
sensitive receptors located within the mining rights area, near the New Pit; most of these sensitive receptors, 
with the exception of the Union Hospital, are likely be relocated. 

Monitoring of the impacts should be conducted to determine if any additional corrective actions are required. 

Key issues raised during Public Participation 
The following key issues were raised during the public participation process: 

 Relocation of impacted mine houses. 

 Community benefit from the project. 

 Relocation of infrastructure and timing. 
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 Blasting and air quality impacts. 

EAP Recommendation 
It is the opinion of the environmental assessment practitioner that the application for EA to enable SBPM to 
undertake the activities described in this BA/EMPr should be granted, on the premise that: 

 The project details in Section 3.0 remain unchanged; and 

 The commitments in this BA/EMPr are implemented, adhered to and audited. 
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1.0 INTRODUCTION AND BACKGROUND 
Golder Associates Africa (Pty) Ltd (a member of WSP) has been appointed by Siyanda Bakgatla Platinum Mine 
(Pty) Ltd – Union Mine (SBPM) to undertake the Environmental Authorisation (EA) process required for the 
proposed expansion of the SBPM operation, namely the proposed New Pit Project.  

SBPM previously owned by Anglo American Platinum Limited: Rustenburg Platinum Mines – Union Mine, is a 
joint venture owner and operator of the reserves which have been authorised through converted mining rights 
granted by the Department of Mineral Resources and Energy (DMRE) with reference numbers: 
NW30/5/1/2/2/365 MR issued in 2010 and NW30/5/1/2/2/366 MR issued in 2011, which were both ceded to 
SBPM in 2018. The joint venture is between Siyanda Bakgatla Holdings (73% owned) and Bakgatla-Ba-Kgafela 
Investment Holdings (27% owned).  

The mine operates under an approved Environmental Authorisation (EA) issued under the National 
Environmental Management Act (Act No. 107 of 1998) (NEMA) by the DMRE in 2017. An EA was also issued 
in 2019 by the Limpopo Department of Economic Development, Environment and Tourism (LDEDET) for the 
2.5MW DC Furnace and furthermore, the Department of Water and Sanitation (DWS) issued an amended Water 
Use Licence (WUL) in 2018.  

SBPM targets a series of seams such as the Merensky Reef, the Tarentaal seam, the Pseudo Merensky Reef, 
and the UG2, UG1 and the Middle Group Chromitite seams within the Upper Critical Zone of the layered 
Bushveld Igneous Complex. SBPM has been granted mining rights for platinum group metals (PGMs) (Platinum, 
Palladium, Rhodium, Iridium, Ruthenium, Osmium and Gold) as well as base metals (Copper, Nickel and Cobalt) 
and Chrome. As of 28 February 2021, the Merensky Reef, UG2 Reef and Middle Group seams inclusive mineral 
resources were estimated to be 80.5, 154.5 and 70.0 million tonnes respectively (SBPM, 2022). The extent of 
the mining rights area is approximately 5 283 ha (WSP, 2017). 

In order to extend the current life of the mine and ensure the sustainability of its mining operations, SBPM 
proposes to undertake several developments on its approved mining right footprint. One of these is the proposed 
development of the New Opencast Pit (New Pit) which is situated centrally to the mining right area. The 
proposed development will increase the rate at which SBPM exploits its mineral resources and reduce 
operational costs associated with mining (WSP, 2021). Most of the area where the New Pit is proposed is 
covered by infrastructure or land that has been previously mined and rehabilitated (WSP, 2021). The current 
59.54 ha footprint is characterised by rehabilitated land and staff housing. The staff houses affected by the 
proposed opencast pit will be relocated (SBPM, 2022). 

To support the New Pit, one additional overburden stockpile will also be developed, and the material temporarily 
stored in this stockpile will be used for concurrent rehabilitation. All other existing supporting infrastructure will 
be used to support the proposed pit. 

In order to proceed with the New Pit project, SBPM is required to apply for an environmental authorisation in 
terms of the National Environmental Management Act (Act 107 of 1998) (NEMA). This application is subject to 
a basic assessment (BA) process as contemplated in regulations 19 and 20 of the EIA Regulations, 2014, 
promulgated in terms of the NEMA. 
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2.0 CONTACT PERSON AND CORRESPONDENCE ADDRESS 
2.1 Details of the Proponent 
For the purposes of this project, the following person can be contacted at SBPM: 

Table 1: Details of the Applicant. 

Details Description 

Company Name: Siyanda Bakgatla Platinum Mine (Pty) Ltd – Union Mine  

Company Registration 
Address: 

Blackwell Highway, Swartklip, Limpopo, 0370, South Africa 

Telephone number: +27 14 786 1367 

Contact Person Details 

Contact person: Tendani Mufamadi 

Telephone: +27 14 786 1367 

Email: Tendani.mufamadi@siyandaplatinum.com 
 

2.2 Details of the Environmental Assessment Practitioner (EAP) 
As recently announced, Golder is now officially part of WSP Group Africa (Pty) Ltd (WSP), a wholly owned 
affiliate of WSP Global Inc. WSP and Golder are recognised globally as leading environmental and social 
services and engineering consultancies. WSP, through its acquisition of Golder, have now formed, an entity 
comprising of a 14 000-person strong earth and environment practice, providing environmental services, 
engineering, regulatory and compliance, remediation and design on projects across all seven (7) continents. 

For purposes of this Environmental Authorisation application, the following persons may be contacted at Golder. 

Table 2: Name of consultants. 

Name: Golder Associates Africa (Pty) Ltd. 

Address: PO Box 6001, Halfway House, 1685 

Environmental Assessment 
Practitioner: 

Nosipho Mosito 
Email: nosipho.mosito@wsp.com  
Full CV is provided in Appendix B. 

Public Participation Specialist: Brian Magongoa (Public Participation Specialist) 
gld.pp@wsp.com 

 

2.2.1 Expertise of EAP 
Qualifications of EAP 

Education 

 B.Sc. Pure and Applied Chemistry – University of Kwazulu-Natal 

 B.Sc. (Hons) Applied Sciences (Environmental Technology) – University of Pretoria;  

 M.Sc. Environmental Science - University of the Witwatersrand; and 

 PG Dip. in Mechanical Engineering Renewable Energy Studies (cum laude) – University of Stellenbosch. 
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2.2.1.1 Professional Affiliations 

 SACNASP Registered Scientist (Registration Number: 125787). 

2.2.1.2 Summary of past experience 

Nosipho Mosito has 15 years’ experience in the discipline of Environmental Sciences and Management. 
Nosipho specialises in co-ordinating environmental impact assessment, regulatory compliance and integrated 
project management. 

In the past, Nosipho has successfully led, or been part of, various projects in the coal mining sector where she 
was co-ordinating and reviewing applications of all required environmental authorisations for proposed 
developments; with authorisation processes including; scoping and environmental impact assessments, basic 
assessments, water use licence applications, amendment processes and all relevant public participation 
processes. She was also responsible for development of group wide permitting policies and procedures. 

Her environmental technical competencies include the following: 

 Legal advisory on environmental permitting processes within the business. Conducting Due Diligence 
Assessments for the company’s specific projects, commercial transactions and collaborations; 

 Conducting Environmental Impact Assessments and compiling Environmental Management Plans; 

 Statutory, industry and international reporting such as carbon budgets, pollution prevention plans, GHG 
emissions, UN Global Compact, GRI, ICMM, IFC and OECD;  

 Stakeholder engagement, including Regulatory Authorities;  

 Co-ordination of Integrated Regulatory Processes; and  

 Environmental Compliance Assessment and Auditing.  

2.2.2 Declaration of Independence 
Golder has no vested interest in the proposed project and hereby declares its independence as required by 
the EIA Regulations. 
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3.0 PROJECT DESCRIPTION 
The New Pit project will extend the current life of the mine and ensure the sustainability of mining operations. 
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 existing rail-
loop within the operation is located within the current proposed footprint of the New Pit and therefore requires 
relocation. This rail-loop will be realigned to fall outside of the 100m perimeter of the New Pit. The mine offices 
and buildings located within the mining path will be relocated to other areas within the mine premises. New 
housing will be supplied to employees whose mine houses are located in the mining path.  

Mining will take place in a direction from west to east; the life of mine (LoM) will be a maximum of 7 years. 
Concurrent rehabilitation will be conducted with a final overburden disposal site located in an existing waste 
rock dump/tailings facility. The New Pit will be in operation during daytime hours only, due to its close proximity 
to mine residential areas, a hospital and a school. 

3.1 Description of the Affected Properties 
SBPM straddles the border of the Limpopo and North West provinces within the Bojanala Platinum District 
Municipality. The bulk of the mining rights area lies within the Moses Kotane Local Municipality and a minor 
portion of the area lies within the Thabazimbi Local Municipality in Limpopo (WSP, 2014) (Figure 1).  

The property information related to the New Pit is illustrated in Table 3. The main SPBM falls on Farms 
Elandsfontein, Syferkuil, Grootkuil, Haakdon, Spitzkop, Turfbult and Zwartklip. The New Pit is associated with 
the Remaining extent of Portion 2 and a portion of portion 1 of the Farm Zwartklip 405KQ. The farm portions 
are listed in Table 3 and illustrated in Figure 3. Within its mining rights SBPM, is the owner of the surface rights 
on the farms Portion 1 and a Portion of the remaining extent of Portion 2 of the farm Zwartklip 410 KQ, as well 
Grooktuil 409 KQ Portions 4 and 5. The New Pit project is therefore located within the Limpopo province. 

Table 3: Property information 

Farm Name Zwartklip 405KQ 

Application area (ha) 59.54 ha 

Magisterial district Bojanala Platinum District Municipality 

Distance and direction from nearest town Located 12 km west of Northam, Mmantserre is 
located 6km west and Sefikile located 5km to the 
southwest of the project area (WSP, 2014) (Figure 2). 

21-digit Surveyor General Code for each farm 
portion 

See APPENDIX C. 
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Figure 1: Regional locality of the project 
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Figure 2: Locality of New Pit project  



May 2022 21468204-352604-9 

 

 
 

 7 
 

 

Figure 3: Property details of the New Pit Project
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3.2  Mining 
The ore mined will be exploited from the Merensky, Tarentaal, Pseudo Merensky and UG2 reefs of the Bushveld 
Complex for platinum group metals (PGMs) (Platinum, Palladium, Rhodium, Iridium, Copper, Nickel, Chrome, 
Ruthenium, Osmium and Gold). The conceptual mining process can be described by the following (WSP, 2014): 

 Strip and haul topsoil, placing topsoil in topsoil stockpiles within the project area. 

 Blast overburden to access subsurface geology, hauling overburden to overburden stockpiles for the first 
half year of production (overburden will subsequently be placed within the open New Pit after the first half 
year, refer to the last bullet point). 

 Create a boxcuts to expose the ore. The estimated depth of the open pits varies between 20 – 40 m below 
surface level. There will be a Merensky reef boxcut leading the mining from West to East, followed by a 
second boxcut or cutback exposing the Tarentaal, Pseudo Merensky and UG2 reefs with a saddle in 
between the two boxcuts. 

 Mine the pit as per the schedule indicated in Figure 4. 

 Backfill overburden into the open pit to mirror the pre-existing environment. Backfilling can occur 
progressively with mining activities to reduce rehabilitation costs. Backfilling of each block will be staged 
so that mining is being conducted at least two blocks ahead (i.e., backfilling of mine block of Quarter 1 can 
occur while mining is being conducted in mine block Quarter 3) (SBPM, 2022). 
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Figure 4: New Pit Life of Mine
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3.3 Processing 
Ore mined at the New Pit will be transported to the Ivan Concentrator Plant which is immediately adjacent to 
the pit (WSP, 2014). A footprint for a laydown area adjacent to the Ivan Concentrator bunkers has been provided 
for. Ivan plant was originally built in 1948, designed to treat Merensky reef, converted to treat UG2 reef in 1984, 
and again converted to treat Merensky tailings and oxidised surface ores in 2003. It has a crushing and milling 
circuit that has got a nameplate capacity of 80 000 tons per month, but for operational stability reasons this is 
capped at a throughput of 60 000 tons per month (SBPM, 2022). The finely ground ore is taken through flotation 
cells and thickeners where chemicals are added to assist/improve the efficiency of the flotation process. A PGMs 
rich concentrate is produced and pumped to the thickeners to reduce the water content, to produce a PGM 
concentrate that is marketed as the commercial product to smelters owned by third parties (SBPM, 2022). The 
Ivan Concentrator at present does not have facilities to extract a chrome concentrate from chrome rich ore 
(SBPM, 2022). 

With regards to UG2 ore mined from the pit, an option exists to also deliver this ore by train from a railway 
loading area located next to the old Ivan shaft directly to Mortimer A plant which is a modern MF2 type of plant, 
meaning that is a plant with a double mill and flotation circuit at a capacity of 235 ktpm (SBPM, 2022). In such 
a case it would enable additional PGM recovery as well as the recovery of a chrome concentrate through the 
MASA interstage chrome extraction plant.  

Processing rates will be in the region of 40-60ktpm (WSP, 2014). No additional powerlines, roads and water 
infrastructure are needed for the processing of ore arising from this project. 

3.4 Tailings Management 
Tailings from the Ivan Concentrator are deposited onto the current Ivan Tailings dam, which is fully permitted 
and has sufficient capacity for the life of the New Pit project. As part of the latest resource statement as per 
28 February 2021, this tailings facility was estimated to contain 23.6 Mt of slimes (SBPM, 2022).  

Mortimer A concentrator deposits its tailings onto the Airfields tailings dam. A recent review has confirmed that 
the Airfields dam has sufficient capacity for the budgeted LoM and for the additional project pipeline. As part of 
the latest resource statement as per 28 February 2021, this tailings facility was estimated to contain  
46.3 Mt of slimes (SBPM, 2022). 

3.5 Water Management 
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 
any additional water is needed for dust suppression activities, this will be sourced from existing and approved 
Pollution Control Dams (PCDs). 

3.6 Waste Management 
Based upon the current understanding of the SBPM operation, a number of waste streams will be generated by 
the New Pit, which will be managed according to the existing SBPM Waste Management procedure (RPM-ENV-
EMS-PRO-08) as per the following groups (WSP, 2014): 

3.6.1 Domestic Waste 
 General household waste (incl. plastic); 

 Cans (aluminium); 

 Paper; 

 Glass; 



May 2022 21468204-352604-9 

 

 
 

 11 
 

 Organic waste; 

 Leaves, grass cuttings, branches/tree cuttings; 

 Wood products; and 

 Perishable produce. 

 Salvageable items; 

 Salvageable steel; 

 Tyres; and 

 Other, including wood, plastic, pipes, cables, bricks, paint tins and rubber. 

3.6.2 Hazardous Waste 
 Hydrocarbons (e.g. used oil, diesel spillage); 

 Batteries; 

 Rubber; 

 Contaminated PPE; 

 Empty grease drums; 

 Empty chemical containers (plastic and glass); 

 Fluorescent tubes; 

 Oil-contaminated soil, paper, plastic, rags; 

 Empty oil drums; 

 E-Waste; 

 Appliances; 

 Printers, copiers and scanners; 

 Cables; 

 Computers, monitors, keyboards, mouse; and 

 Miscellaneous (CDs, punch cards, etc.). 

3.6.3 Mine Waste 
 Waste rock/ Overburden Material; 

 Oil/steel contaminated ore; 

 Contaminated (chemical/ hydrocarbon) spillage; and 

 Tailings. 

3.6.4 Other Waste 
 Building rubble from the demolition and relocation of infrastructure will be disposed of at the current on-

site waste landfill. Scrap metal that is salvageable will be sold off to an approved licensed contractor. 
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3.7 Existing Infrastructure 
 Current potable and wastewater infrastructure will be used (e.g., Sewage Works 1 & 2). Potable water is 

currently available at the mine and is supplied from the Magalies pipeline near the facility (WSP, 2014).  

 As in the existing 4B opencast operation, all machinery, both mobile as well as crushers, drills and pumps, 
is diesel powered (SBPM, 2022). For lighting purposes, the operation utilises lights during night-time that 
use solar power and battery packs. The New Pit operation does not have any other power requirements. 

3.8 Relocation of surface infrastructure  
With the production schedule, 100 m and 500 m blasting perimeters have been assessed, as they evolve during 
the project lifecycle. An inventory of all affected infrastructure within these perimeters has been made (SBPM, 
2022). A plan with the pit outline and major infrastructure annotated is provided in Figure 5. 

A summary of the affected infrastructure is listed below (SBPM, 2022): 

 Railways: There is a railway, owned and operated by SBPM, that connects from the Mortimer metallurgical 
complex through the workshops and Ivan Concentrator, and connecting with the Transnet network at the 
Kilkenny siding. This line is both needed for ore deliveries into Ivan Concentrator, as well as Chrome 
concentrate exports. The existing route measures 4 903 m; the proposed reroute is estimated to amount 
to 5 046 m and is therefore not regarded as a significant change. 

 Mine Buildings: Within the New Pit footprints, there are a number of mine buildings that are used as 
workshops and stores. These buildings are old, require maintenance and have become inefficient. The 
plan would be to erect new low maintenance and more efficient buildings, within the mining rights area, 
and at present it is being considered to repurpose the existing footprint of the 3South incline and the old 
Monorail capital area, for the re-location of this infrastructure. 

 11 kV powerlines: The mine receives power from Eskom into the Ivan Substation, and from thereon 
distributes across the mine area through a series of 11 kV lines that are owned and maintained by SBPM 
itself. As part of the project plan, SBPM has made provision to reroute the powerlines outside the New Pit 
footprint. 

 Overburden dump: Provision is made for an area that would be required for a temporary overburden dump, 
mainly to accommodate the first three months of production (see also Section 7.2). 

 Mine houses: A total of 40 mine residential units have been identified which are situated within the New 
Pit footprint or the 100 m perimeter. All these units are owned by the mine, and residents of these houses 
are all mine employees, who have been allocated company housing as a fringe benefit. The mine has 
embarked on a programme to replace older mine accommodation with new townhouse units. Project 
scheduling has indicated that replacement of the affected houses would only be required by year 3, thereby 
providing opportunity to vacate a large amount of the houses ahead of the time. 

 Roads: At present a tarred road crosses through the pit outline which connects the SBPM main office, the 
village, shops and residential area through to Ivan Concentrator, Richard Shaft, Spud Shaft, the Mortimer 
Smelter and the Mortimer concentrator complex, to connect with the public road between the Sefikile and 
Mmantserre villages. This tarred road is the private property of SBPM and is maintained by the mine. As 
part of the opencast infrastructure modification, it is scheduled to reroute all traffic over an existing road 
past the Numine (decline) Single Accommodation Village, along the 4S decline, and to reconnect with the 
existing road between Spud and Richard Shaft. 

 Pipelines: During the inventory exercise of early 2021 compressed air pipelines, from the 4B compressor 
house toward the workshops and the Ivan Concentrator, were identified. As part of a separate energy 
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saving project, Ivan plant has been equipped with its own standalone compressor, and similar plans are 
underway for the central workshops, such that the compressed air line can be decommissioned. A water 
pipeline has also been identified that provides water from the fridge plant via Richard Shaft towards the 
Ivan Concentrator and the residential village. This pipe will be rerouted. 

 Fuel tanks: There are fuel tanks in the vicinity of the New Pit footprint. The tank at 1S workshops was last 
actively used up to 2013 when the 1S declines closed. No plans exist to either remove or recommission 
these tanks at this point. The fuel tank at the Central transport workshops, next to the stores is actively 
used. No immediate plans exist to move or decommission. All these tanks are the standard 23.000 litres 
size. 

 Telecommunication towers: The Vodacom communication tower was identified at the corner of the rugby 
field. Vodacom has been notified that SBPM intends undertaking mining activities and requires the tower 
to be moved within the next two years. 

 Other infrastructure: At present the old weighbridge next to the rugby field is used as the only weighbridge 
available. As part of a separate project, a new weighbridge has been procured, which is currently under 
construction near the 22 vertical gate. Upon completion the old weighbridge can be decommissioned. 

All infrastructure replacements have been provided for under the capital requirements of the New Pit project 
(SBPM, 2022). 

Design 1B was a modification of the original design and schedule 1. Within this option the pit was designed to 
only mine the South and Central footprints and stop short of the Northern area with the residences. It was found 
that this option still required significant amounts of capital for the reroute of the railway, the powerline and the 
moving of the workshops, while at the same time sterilising high-grade reserves located in the Northern portion. 
After financial evaluation it became clear that this option was not financially viable, and that the project, due to 
the amount of capital requirements, is dependent on a reserve base of sufficient size (SBPM, 2022). 

The present location and layout of the proposed activities have been informed by the existing site constraints 
and the current geological profile of the mine. It should be noted that most of the existing SBPM infrastructure 
will be used as part of the proposed New Pit activities.  
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Figure 5: Summary of infrastructure affected by the New Pit 
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4.0 DESCRIPTION OF THE SCOPE OF THE OVERALL ACTIVITY  
In terms of the National Environmental Management Act (Act 107 of 1998) (NEMA), as amended and the EIA 
Regulations of 2014, an application for Environmental Authorisation for certain listed activities must be submitted to 
the competent authority, the Department of Mineral Resources and Energy (DMRE), depending on the types of 
activities. 

The current EIA regulations of 2014 (GN R.326), Listing Notice 1 of 2014 (GN R.327), Listing Notice 2 of 2014 (GN 
R.325) and Listing Notice 3 of 2014 (GN R.324) promulgated in terms of Sections 24(5), 24M and 44 of the NEMA, 
and subsequent amendments, commenced on 04 December 2014. 

Listing Notice 1 (GN R.327) and Listing Notice 3 (GN R.324) lists those activities for which a Basic Assessment 
process is required, while Listing Notice 2 (GN R.325) lists the activities requiring a full Scoping and EIA process. 
The EIA Regulations of 2014 (GN R.326) define the processes that must be undertaken to apply for EA. 

4.1 Listed and Specified Activities 
The listed activities associated with the New Pit development are those listed under Listing Notice 1 which are 
published under the GNR327 of the EIA Regulations and are indicated in Table 4 below.  

Table 4: Listed Activities in terms of EIA Regulations (2014), as amended. 

NAME OF ACTIVITY e.g., For mining,- 
excavations, blasting, stockpiles, discard 
dumps or dams, loading, hauling and 
transport, water supply dams and 
boreholes, accommodation, offices, 
ablution, stores, workshops, processing 
plant, storm water control, berms, roads, 
pipelines, power lines, conveyors, etc. 

AERIAL 
EXTENT 
OF THE 
ACTIVITY 
(HA OR 
M²) 

LISTED 
ACTIVITY 
Mark with 
an X 
where 
applicable 
or 
affected 

APPLICABLE 
LISTING 
NOTICE 
GNR 983, 
GNR 984 or 
GNR 985 

WASTE MANAGEMENT 
AUTHORISATION 

Indicate whether an 
authorisation is required in 
terms of the Waste 
Management Act 
 
Mark with an X where 
applicable 

The clearance of an area of 1 hectares or 
more, but less than 20 hectares of 
indigenous vegetation  
The development of New Pit with its 
associated overburden dumps 
(17.36ha) of natural vegetation. 

17.36 ☒ GNR 983 
Activity 27 

 

A Basic Assessment process will therefore be followed for this application. 

4.2 S102 Amendment Application 
As part of this application, a Section 102 application in terms of the Mineral and Petroleum Resources Development 
Act, 2002 (Act 28 of 2002) (as amended) (MPRDA) will be submitted to the lead authority, the Department of Mineral 
Resources and Energy (DMRE). This application is in fulfilment of the requirement as stated below under this 
legislation, which deals with the amendment of rights, permits, programmes and plans: 

“A reconnaissance permission, prospecting right, mining right, mining permit, retention permit, technical corporation 
co-operation permit, reconnaissance permit, exploration right, production right, prospecting work programme, 
exploration work programme, production work programme, mining work programme, environmental management 

programme, approved social and labour plan, or an environmental authorisation issued in terms of the National 

Environmental Management Act, 1998, as the case may be, may not be amended or varied (including by 
extension of the area covered by it or by the [additional] addition of minerals or a share or shares or seams, 
mineralised bodies or strata, which are not at the time the subject thereof) without the written consent of the Minister.”
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5.0 POLICY AND LEGISLATIVE CONTEXT 
SBPM operates under legislative requirements of the MPRDA, NEMA, National Environmental Management: 
Waste Act (Act 59 of 1998) (NEM:WA) and the National Water Act (Act 36 of 1998) (NWA). The legislation and 
all policies relevant to the New Pit project are discussed in Table 5 below. 

Table 5: Applicable and other legislation. 

APPLICABLE LEGISLATION AND 
GUIDELINES USED 
TO COMPILE THE REPORT 

REFERENCE WHERE 
APPLIED 

HOW DOES THIS 
DEVELOPMENT COMPLY 
WITH AND RESPOND TO 
THE POLICY AND 
LEGISLATIVE CONTEXT 

National Environmental Management Act, 
1998 (Act 107 of 1998) 

Entire document The BAR and EMPr is compiled 
in 
accordance with the NEMA as 
well as the Regulations 
thereunder. 

Government Notice Regulation (GNR) 324 to 
327 dated 7 April 2017: Environmental Impact 
Assessment Regulations 2014, as amended 

Section 4  The listed and triggered 
activities that are included in the 
application are listed 
in Table 3. 

GN 891 dated 2014: Guideline on Need and 
Desirability in terms of the Environmental 
Impact Assessment (EIA) Regulations, 2010 

Section 6 The need and desirability of the 
project is described in Section 6. 

GNR 1147 dated 20 November 2015: 
Regulations Pertaining to the Financial 
Provision for Prospecting, Exploration, Mining 
or Production Operations. 

Section 25 and 28 The financial provision for this 
project was calculated and is 
provided in Section 28.  

GN 1314 dated 26 October 2016: 
Amendments to the Financial Provision 
Regulations, 2016 

GNR 452 dated 20 April 2018: Amendment to 
the Regulations Pertaining to the Financial 
Provision for Prospecting, Exploration, Mining 
or Production Operations 

GNR 991 dated 21 September 2018: 
Amendments to the Financial Provision 
Regulations, 2015 

National Environmental Management: Waste Act 
(NEM:WA). GN R. 632 of 2015 (DEA, 2015) 

Section 9.8; 17.4 A geochemical study was 
conducted and attached as 
APPENDIX H National Environmental Management Laws 

Amendment Bill (B14D - 2017) 

The National Heritage Resources Act, 1999 
(Act 25 of 1999) 

Section 9.13 A heritage and palaeontology 
impact assessment was 
conducted for the project area 
and will be submitted to the 
South African Heritage 
Resources Agency (SAHRA).  

National Environmental Management: Air 
Quality Act (Act 39 of 2004) and amendments Sections 9.5, 17.1, 
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APPLICABLE LEGISLATION AND 
GUIDELINES USED 
TO COMPILE THE REPORT 

REFERENCE WHERE 
APPLIED 

HOW DOES THIS 
DEVELOPMENT COMPLY 
WITH AND RESPOND TO 
THE POLICY AND 
LEGISLATIVE CONTEXT 

GNR 827 dated 1 November 2013: National 
Dust Control Regulations 

An Air Quality Impact 
Assessment was conducted and 
is attached in APPENDIX E GN 1210 dated 24 December 2009: National 

Ambient Air Quality Standards 

GN 486 dated 29 June 2012: National Ambient 
Air Quality Standard for Particulate Matter with 
Aerodynamic Diameter less than 2.5 Micron 
Metres (PM2.5) 

GNR 533 dated 11 July 2014: Regulations 
Regarding Air Dispersion Modelling 

GNR 283 dated 2 April 2015: National 
Atmospheric Emission Reporting Regulations 

GN 275 dated 3 April 2017: National 
Greenhouse Gas Emission Reporting 
Regulations 

National Environmental Management: 
Biodiversity Act, 2004 (Act 10 of 2004) 
(NEM:BA) 

Sections 9.9; 9.11; 17.5; 
17.7 

A biodiversity impact 
assessment was conducted for 
the project which 
considered protected areas, as 
well as species of conservation 
concern. According to the 
SAPAD (2021), the study area 
and the broader SBPM property 
is located within the Rustenburg 
Platinum Mine (Union Section) 
Private Nature Reserve. 

National Environmental Management: 
Protected Areas Act, 2003 (Act 57 of 2003) 
(NEM:PAA) 

Environment Conservation Act, 1989 (Act 73 of 
1989) (ECA) 

National Forest Act (Act No. 84 of 1998) list of 
protected tree species 

A biodiversity study was 
conducted for this project and 
attached as APPENDIX L. 

Limpopo Environmental Management Act 
(2003), specifically Schedules 2, 3, 10, 11 and 
12 concerning Specially Protected and 
Protected flora and fauna 

A biodiversity study was 
conducted for this project and 
attached as APPENDIX L. 

North West Biodiversity Management Act (Act 
No. 4 of 2016), specifically Schedule 2 

A biodiversity study was 
conducted for this project and 
attached as APPENDIX L. 

Threatened or Protected Species List (Notice 
389 of 2013) (NEMBA ToPS List, 2007) 

A biodiversity study was 
conducted for this project and 
attached as APPENDIX L. 

Conservation of Agricultural Resources Act 
(CARA) (Act No. 43 of 1983), specifically 
Regulation 15 

A biodiversity study was 
conducted for this project and 
attached as APPENDIX L. 

National Water Act, 1998 (Act 36 of 1998) Section 27.4.3 A water use licence will be 
applied for as envisaged under 
Section 21 of the NWA. This 
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APPLICABLE LEGISLATION AND 
GUIDELINES USED 
TO COMPILE THE REPORT 

REFERENCE WHERE 
APPLIED 

HOW DOES THIS 
DEVELOPMENT COMPLY 
WITH AND RESPOND TO 
THE POLICY AND 
LEGISLATIVE CONTEXT 
water use is triggered by the 
activities that are located in 
proximity to a wetland and will 
trigger S21 (c) and (i) water 
uses. 

Explosives Act 26 of 1956 and its amendments Section 9.14; 17.10 A Blasting Impact Assessment 
was conducted for the project 
(refer to 
APPENDIX N). 

Explosives Regulations of 1972: GNR 1604, as 
amended. 

Mine Health and Safety Act 29 of 1996 and 
amendments 

GNR 584 dated 10 July 2015: Regulations 
Relating to Explosives 

Mineral and Petroleum Resource Development 
Act 28 of 2002 and amendments 

Section 4.2 A S102 application will be 
submitted together with this 
application in order to amend 
the EA and EMPr. 

GUIDELINES/POLICIES/STANDARD/PLANS/TOOLS 

Guideline: National Freshwater Ecosystem 
Priority Areas (NFEPA) 

Sections 9.9 The position of the proposed 
development in relation to 
NFEPA system was assessed. 

Limpopo Conservation Plan (V2) Sections 9.9; 9.11; 17.5; 
17.7 

The position of the proposed 
development in relation to this 
plan was assessed 

United States Bureau of Mines Guidelines for 
safe blasting 

Section 9.14; 17.10 Refer to the Blasting Impact 
Assessment attached in 
APPENDIX N 

South African Water Quality Guidelines 
Volume 7: Aquatic Ecosystems, dated 1996 

Sections 9.9; The current water quality of 
surface water resources was 
assessed against 
these guidelines and standards 
to describe the current status. 

SANS 241-1:2015 Drinking water Part 1 – 
Microbiological, physical, aesthetic and 
chemical determinants 

Sections 9.10; 17.6 

SANS 10328:2008 Method for environmental 
noise impact assessment 

Sections 9.6; 17.2 Refer to the noise assessment 
attached in APPENDIX F. 

SANS 10103:2008 The measurement and 
rating of environmental noise with respect to 
annoyance and to speech communication 

Prediction Manual for Drainage Chemistry from 
Sulfidic Geologic Materials by Mine Environment 
Neutral Drainage (MEND., 2009). 

Section 9.8; 17.4 A geochemical study was 
conducted and attached as 
APPENDIX H. 

Global Acid Rock Drainage (GARD) Guide™ by 
International Network for Acid Prevention (INAP, 
2010). 
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APPLICABLE LEGISLATION AND 
GUIDELINES USED 
TO COMPILE THE REPORT 

REFERENCE WHERE 
APPLIED 

HOW DOES THIS 
DEVELOPMENT COMPLY 
WITH AND RESPOND TO 
THE POLICY AND 
LEGISLATIVE CONTEXT 

Best Practice Guidelines for Water Resource 
Protection in the South African Mining Industry1- 
BPG G4 “Impact Prediction”, which documents 
and defines general strategies, techniques, and 
tools for predicting water impacts on mine sites 
(DWAF, 2008), 

Classification of waste according to SANS 10234 
as per Waste Classification and Management 
Regulations (as required by GN R.634 of 23 
August 2013) (DEA, 2013a). 

Waste Assessment as per the National Norms 
and Standards for the Assessment of Waste for 
Landfill Disposal (GN R.635 of 23 August 2013) 
(DEA, 2013b). 
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6.0 NEED AND DESIRABILITY OF THE PROPOSED ACTIVITIES 
The mine previously operated as Union Mine under Anglo American Platinum, who in 2014 announced its 
intention to sell the mine, as the ageing mine was no longer considered part of its core business. Siyanda 
Resources, in partnership with the Bakgatla Ba Kgafela as the partner from the local community, took control of 
the mine in February 2018, renaming it as Siyanda Bakgatla Platinum Mine. The company has a stated strategy 
to operate sustainable operations and promote meaningful partnerships (SBPM, 2022).   

6.1 National Development and Social Consideration 
In 2012, the South African government adopted the National Development Plan (NDP) with its overarching 
vision for 2030, which sets out the macrosocial targets for a more equitable society. Mining is a critical industry 
for South Africa as the country works towards the achievement of the National Development Plan (NDP), which 
aims to eliminate poverty and reduce inequality by 2030 (CSIR, 2018). In order to do this, the NDP proposes to 
increase the rate of economic growth by 5 percent a year on average and one of the ways it proposes to do this 
is to increase mining exports (RSA, 2012). 

At the time of the sale in 2018, SBPM exploited the lease through Spud and Richard at an extraction rate of 180 
ktpm, processing ore in the Mortimer Concentrator and selling concentrate to Anglo American Platinum to yield 
some 270 4E kilo-ounces (Koz) per annum and employing just over 5 000 employees. At present the mine has 
opened up the 4S and 4B inclines, 4B opencast operations, and is also operating the Ivan and Mortimer B 
concentrator. For FY2023 the mine targets a production close to 400 4E Koz, employing in excess of 7 700 
employees and contractors (SBPM, 2022). 

The mine is a substantial supporter in the region as a substantial employer and plays a major role through the 
execution of a host of approved SLP projects. This among others includes the commissioning of a new hospital 
and substantial community support during the Covid pandemic (SBPM, 2022). 

6.2 Local Economic and Social Consideration 
On the back of the opencast operations which were started in 2018, a new business opportunity was created 
for an earthmoving and opencast mining operator with strong ties from the local community as a vehicle for 
employment. At present, the current 4B opencast operation provides work for 96 contractors, with a further 27 
employees at the Ivan Concentrator, which exclusively treats low grade and opencast ores. The 4B opencast 
operation is scheduled to be depleted in 2022. The New Pit is the continuation of the 4B opencast operation 
and would provide continued stable employment for a large number of employees (including contractors) 
(SBPM, 2022). 

The New Pit will trigger capital investment over the next three years of R290 million. Over the life of the project, 
the project is scheduled to produce some 2 Million tons of ore, yielding approximately 100 000 4E PGE ounces. 
At the latest financial evaluation, the New Pit project presents a Net Present Value (NPV) of R254 Million 
(SBPM, 2022).
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7.0 DESCRIPTION OF THE PROCESS FOLLOWED TO REACH THE 
PROPOSED PREFFERED SITE 

The following alternatives were considered for the mining of the New Pit: 

 Mining method alternatives; 

 Mining method and footprint in relation to sizing and placement of overburden dumps; and 

 No-go option. 

7.1 Mine methods 
An array of underground and surface mining techniques exists; however, technical and economic feasibility studies 
are required to determine which process/method is best. These studies are based on the regional geologic 
conditions, including characteristics of the site; reef continuity; thickness; structure; quality; and depth and strength 
(WSP, 2014).  

Generally, underground longwall or scattered mining methods are used to mine the Merensky reef and the UG2. 
Most orebodies at SBPM occur as narrow tabular orebodies that are fairly continuous along dip and strike. SBPM 
utilises various types of underground mining methods, that vary in the mining direction, and the method of accessing 
the orebody, but which in essence are all varieties of narrow tabular stoping (WSP, 2014): 

 Mining Methods of UG2 reef 

 Conventional scattered breast 

 Longwall 

 Down-dip and up-dip mining 

 Hybrid Trackless mining (i.e trackless on reef drives with conventional panels in between 

 Mining Method of Merensky reef 

 Down-dip and up-dip 

 Scattered 

The Merensky reef is mined to an average depth of 1,400 m and it is intended that this depth will be extended to a 
depth of 2,000 m for down-dip. The UG2 reef is currently mined to an average depth of about 1,700 m (SBPM, 
2022).  

The geology, technical, safety and economic feasibility of using this mining method has been accessed by the mine 
design team and found to be inefficient for shallow mining in proximity to the weathered zone close to surface. In 
this shallow area the rock quality deteriorates, thereby precluding the safe extraction through stable, excavations. 
In addition, through oxidation the metallurgical recovery is negative affected, which affects the economic return 
against the relatively expensive underground mining methods (SBPM, 2022).  

Also, for economic reasons the Tarentaal and Pseudo Merensky have not been mined as a primary orebody, owing 
to their subeconomic or low grade, except in footwall development, accessing the Merensky and UG2 reefs, or as 
marker horizons (SBPM, 2022). 

Opencast mining methods have been deployed at SBPM since 1999, initially on Merensky reef, and later on also 
on UG2. The mining method consists mainly of boxcuts stripping overburden and exposing the reef to depths of 30 
to 40m below surface, extracting the reef followed by backfilling. In most of these operations that were mined 
between 1999 and 2006, the pits targeted a single reef. The opencast mining operations were halted as the 
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remaining portions involved more complex mining conditions and logistical challenges 
(SBPM, 2022). 

At the current 4B opencast operation, owing to multiple reefs being extracted from the pit (Merensky, Tarentaal and 
PseudoMerensky) at dips that vary between 18 and 40 degrees, the box cut method has been varied, such that it 
involves pavilions or benches that are opened up from a single access incline, followed by roll over mining as soon 
as sufficient mined out space in the pit became available (SBPM, 2022). 

7.1.1 Alternative Mining methods for the New Pit 
Within the target area at the New Pit extensive mining has been done on the Merensky reef. In this area some of 
the oldest mining at Swartklip can be traced back to 1948. It has to be noted that many of these 70-year-old 
excavations can no longer be accessed from underground, due to time-based deterioration. UG2 in this area was 
mainly mined though high-profile hybrid mining during the 1990’s and 2000’s through the 1S incline, which was 
closed in 2012. The 1S Declines were closed as the remaining reserves could no longer support the production 
volumes of an expensive mechanised underground operation. As a result, the only remaining reserves occur 
between the outcrop and the underground workings at depths varying between 20 and 40 metres below surface. 
The pit envelope has therefor been designed such that it makes provision to mine through historic adits, while at the 
same time maintaining a strike pillar with a minimum width of 10m between the pit and the existing underground 
workings for ground stability and crown pillar purposes (SBPM, 2022). 

The Merensky reef in this area varies in width between 1.5 and 4 meters. The UG2 generally has a width of 1.6m. 
The Tarentaal and PseudoMerensky composite package offers optionality and can be mined at widths between 
1.3m and 4.5m depending on required cut-off grade. The Merensky presents the top reef in the sequence, the UG2 
the bottom target, with the Pseudo Merensky and Tarentaal in between. The total stratigraphic width from Merensky 
to UG2 varies between 18 and 36 meters (SBPM, 2022). 

The combination of limited underground access, combined with ground conditions that preclude safe underground 
mining, as well as reduced metallurgical recovery means that only cheaper opencast mining methods remains the 
only viable mining method for economic extraction. The close proximity of the reefs as well as the thickness of the 
various seems also promote the economic business case of bulk opencast mining methods (SBPM, 2022). 

The initial pit design involved an initial boxcut to be established on the Merensky reef, from which the primary access 
decline would be established, followed by a first cutback towards the Tarentaal and PseudoMerensky composite 
into the footwall of the Merensky, followed by a second cutback to expose and extract the UG2. This initial design 
involved a South, Central and North section, each with a takeover central access incline (SBPM, 2022). 

The initial design Option 1a (Figure 6) proved to be marginal for the following reasons: 

 Emphasis in the production profile towards bulk mining of the Tarentaal/ PseudoMerensky, leading to plant 
feedgrades close to economic cut-off grade. 

 A delay in the transition from boxcut mining towards roll over mining, leading to extended double handling 
costs, and an increased footprint for waste dumps. 
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Figure 6: Alternatives considered for mining layouts for the New Pit: Option 1a left and Option 2, right 
(SBPM, 2021). 

A separate Design 2 (Figure 6) was produced as an alternative: 

 Emphasis on mining of high grade UG2 and Merensky, only extracting Pseudo Merensky as part of UG2 
stripping; 

 Reduction in stripping ratio and amount of waste rock mined; 

 Mining scheduled to commence with Merensky boxcut, followed by a parallel UG2 boxcut, with a “horse” in 
between the two boxcuts; 

 Earlier roll over mining where waste rock from the UG2 boxcut is deposited into the mined-out portion of the 
adjacent Merensky boxcut, leading to reduced double handling and a reduced waste rock footprint; and 

Design 2 provided for a stronger economic business case and was chosen as the final option. 

7.1.2 Opencast mining method (Preferred method) 
The final preferred option is design number 2, as described under Section 7.1.1, and considered the minimisation 
of the impact of the overburden dump footprint requirements, the infrastructure relocations, as well as a viable 
economic business case. 

Mining is proposed to be undertaken via opencast strip-mining methods to a width of 200 m on the proposed New 
Pit. The opencast mine will be concurrently backfilled and rehabilitated. Rehabilitation will include shaping, 
placement of topsoil and self-vegetation. This method has been chosen due to the safety and economic feasibility 
aspects which are favourable (SBPM, 2022). 

7.2 Surface Infrastructure: Sizing and Placement of overburden dumps 
In both cases of Design 1 as well as Design 2, the pit envelope would cover some 424 000 square meters (sqm). In 
the case of option 1, this would have generated an overburden volume (after accounting for swell) of 12 146 047 m3 
of overburden, of which 10 597 537 m3 could be backfilled within the pit, leaving a surplus of 1 548 980 m3 for a final 
overburden dump (SBPM, 2022). Two overburden footprints were assigned accordingly at the South and North side 
of the pit, and these were assessed by (Golder, 2022a) (Figure 7). This indicated that it would require the clearing 
of 23.55 ha of Vachellia Bushveld, situated within the overburden footprints. 

In addition, it was considered to utilise the footprint of the Old Ivan Tailings dam area as a possible overburden 
dump site. Also, the Ivan shaft (DMS waste rock side) was considered, but in both cases, this would have resulted 
in hauling distances in excess of 500m which are economically unattractive (SBPM, 2022). 
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In the case of Design 2, which involves two parallel boxcuts with a “horse” in between, the overburden volume 
generated, reduced to 9 881 355 m3. Within this production schedule the pit would be generating 625 402 m3 of 
overburden during the first 3 months of production, which can be temporarily stored on the original South overburden 
footprint (125 080 m2) as a temporary dump if it is assumed with a height of 10m and a slope of 45o. The total roll 
over void fill will accommodate 8 225 387 m3 of overburden, leaving a surplus of 1 655 968 m3 (SBPM, 2022).  

The area where the mining starts off with the Merensky trench only, has a surface area of 27 326 sqm. An 
overburden dump has been designed assuming a lift on top of the void fill that is 0m high on the low-wall side and 
5m high on the highwall side, thereby accommodating future compaction, this area would be able to accommodate 
an additional 68 314 m3 of overburden. The same approach has been used for the remainder of the pit footprint 
which has a surface area of 397 382 sqm, and at a lift of up to 10m this would have a capacity of 1 986 912 m3 of 
waste, which is more than the excess of overburden (SBPM, 2022). 

Design 2 also proved to be a much-improved option that greatly reduced the need for permanent overburden dump 
infrastructure.  

The final layout plan showing Design 2 with the relocated infrastructure is shown in Figure 7. 
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Figure 7: Final layout plan 
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Figure 8: Design 1 showing the North and South overburden dumps
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7.3 No-go alternative (option of not implementing the activity) 
The following additional alternatives were deemed nonviable: 

 “No Go” alternative.  

The current 4B opencast is coming to the end of its operation in 2023. The ore mined from this area is processed 
at the Old Ivan Concentrator plant. The employees of both the 4B opencast operation and the associated plant 
depend on this operation for their livelihoods. Should the operation close down, there will be no income for both 
the 4B opencast operation and plant employees. The New Pit would allow these employees to continue 
supporting their families.  

The New Pit will also result in a capital investment of R290 million and if it is not developed, this investment will 
not materialise. 
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8.0 PUBLIC PARTICIPATION PROCESS 
This section provides an overview of the public participation process undertaken for the New Pit Project for the 
BA process. The details have also been attached in APPENDIX S. 

8.1 Public Consultation Process for the 
BA  

8.1.1 Objectives of Public Participation 
The public participation process is designed to provide 
information to and receive feedback from interested and affected 
parties (I&APs) throughout the BA process, thus providing 
organisations and individuals and other stakeholders with an 
opportunity to raise concerns and provide comments and 
suggestions regarding the proposed project.  

The principles that determine communication with society at large 
are included in the principles of the NEMA (Act 107 of 1998, as amended) and are elaborated upon in General 
Notice 657, titled “Guideline 4: Public Participation” (Department of Environmental Affairs and Tourism, 19 May, 
2006), which states that: “Public participation process means a process in which potential I&APs are given an 
opportunity to comment on, or raise issues relevant to, specific matters.” 

Public participation is an essential and regulatory requirement for the BA process and will be undertaken in 
terms of Chapter 6 of the EIA Regulations GN R.326. Public participation is a process that is intended to lead 
to a joint effort by stakeholders, technical specialists, the authorities and the proponent/developer who work 
together to produce better decisions than if they had acted independently. 

The public participation process is designed to provide sufficient and accessible information to I&APs in an 
objective manner. 

8.1.2 Identification of I&APs.  
An existing SBPM stakeholder register was updated with additional I&APs which had been identified by the 
project team. These included regulatory authorities, local tribal authority leaders and others. 

8.1.3 Registration of I&APs 
The NEMA Regulations distinguish between I&APs and registered I&APs. 

I&APs, as contemplated in Section 24(4) (d) of the NEMA include: “(a) any person, group of persons or 
organisation interested in or affected by an activity; and (b) any organ of state that may have jurisdiction over 
any aspect of the activity”. 

In terms of the Regulations: 

“An EAP managing an application must open and maintain a register which contains the names, contact details 
and addresses of: 

 All persons who; have submitted written comments or attended meetings with the applicant or EAP; 

 All persons who; have requested the applicant or EAP managing the application, in writing, for their names 
to be placed on the register; and 

 All organs of state which have jurisdiction in respect of the activity to which the application relates.” 

As per the EIA Regulations, future consultation during the impact assessment phase will take place with 
registered I&APs. Stakeholders were encouraged to register as I&APs and participate in the consultation 
processes by completing the Registration and Comment sheet and returning it to the Public Participation Office. 

Opportunities for Comment 
Documents were made available at 
various stages during the BA process to 
provide stakeholders with information, 
further opportunities to identify issues of 
concern and suggestions for enhanced 
benefits, and to verify that the issues 
raised have been considered. 
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Stakeholders who were involved in the initial consultation and who attended the focus group meetings have 
been added to the register. The I&AP register was updated throughout the BA process. 

8.1.4 Project Announcement 
The proposed project was announced on 24 March 2022. Stakeholders were invited to participate in the BA 
process and public participation process and to pass on the information to friends/colleagues/neighbours who 
may be interested and to register as I&APs. 

The proposed project was announced as follows: 

 Distribution of the background information document and a letter of invitation to participate to all I&APs on 
the database, accompanied by a registration, comment and reply sheet that was mailed/emailed to the 
entire stakeholder database. 

 The above-mentioned documents were available at the public places listed below and posted to the Golder 
website www.golder.com/public. 

Table 6: Public places 

Place Town 

SBPM Main Office, Blackwell Highway Swartklip 

Mmantserre Clinic Mmantserre Village 

Thabazimbi Local Municipality (Northam Satellite Office), 330/331 End Street  Northam 

Swartklip Post Office, 16 Hospital Street, Swartklip Swartklip 

Golder Associates Africa, Maxwell Office Park, Magwa Crescent West, 
Waterfall City 

Midrand 

 

 A newspaper advertisement was published in the Platinum Weekly on 24 March 2022 and again on 1 
April 2022 as the public places originally advertised were unavailable; and 

 Site notices were placed at the entrance to the mine site and at visible places at the boundary of the 
property. 

8.2 Draft BA and EMPr Report 
The draft BA and EMPr Report was available for public review from 25 March 2022 until 12 May 2022. The 
report was available at the public places listed above and posted to the Golder website www.golder.com/public. 
The initial public review period was extended by additional 10 days since the public places originally advertised 
were unavailable. 

Focus group meetings and a public meeting were convened during the public review period, all of which 
complied with the National COVID-19 Regulations. Invitation letters to these meetings were sent out during the 
public review period. Stakeholder input was gathered from emails, focus group meetings and responses to the 
BA and EMPr reports made available for public review. The following focus group meetings were arranged: 

 Mantserre Community Representatives, including the Bakgatla Ba Mantserre Traditional Authority, on       
14 March 2022 (Introductory Meeting). 

 Mantserre Tribal Authority and Siyanda Mine Representatives on 24 March 2022 (Brief explanation on the 
Public Participation Process). 
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 Mantserre Tribal Authority on 05 April 2022. 

 Swartklip Community 05 April 2022. 

 Sefikile Tribal Authority on 7 April 2022. 

The meeting with the Sefikile Trial Authority did not take place as it was indicated that the Tribal Authority had 
historical issues that need to be resolved with SBPM prior to engaging on new projects. 

8.3 Final BA and EMPr Report 
This BA and EMPr Report was updated after the expiry of the public review period. All the issues, comments 
and suggestions raised during the comment period on the draft BA and EMPr report were added to the 
comments and response report (CRR) that is attached in APPENDIX S. The Final BA and EMPr report will be 
submitted to the DMRE. 

On submission of the Final BA and EMPr report to the authorities, a personalised letter will be sent to every 
registered I&AP to inform them of the submission and the opportunity to request copies of the final reports. 

8.4 Lead Authority’s Decision 
Once the DMRE has taken a decision about the proposed project, the Public Participation Office will immediately 
notify I&APs of this decision and of the opportunity to appeal. This notification will be provided as follows: 

 A letter will be sent, personally addressed to all registered I&APs, summarising the authority’s decision 
and explaining how to lodge an appeal should they wish to. 

8.5 Summary of Issues Raised thus Far 
The issues raised by stakeholders in the recent Focus Group Meetings as part of the BA process, can be 
summarised as follows: 
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Table 7: Comments and Responses. 

No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

1.1 Community benefit 

1.1.  The project must benefit the 
community. 

Kgosi Ramokoka Mantserre Tribal Authority Meeting 

5 April 2022 

Noted, the project’s primary objective is to 
provide employment to the current employees 
and contractors from the 4B opencast 
operation. 

1.2. M Mantserre Tribal Authority supports the 
project as it plays a major role in the 
economy of the area and country. 

Kgosi Ramokoka Mantserre Tribal Authority Meeting 

5 April 2022  

Noted 

1.3.  What will be the recruitment and 
procurement process? 

Clr Precious Muleya Swartklip Community Meeting 

5 April 2022 

SBPM HR and Procurement Department will 
be responsible for recruitment and 
procurement. The project’s primary objective is 
to provide employment to the current 
employees and contractors from the 4B 
opencast operation. 

1.2 General 

1.4.  The Mantserre Tribal Authority 
Requests a site visit to see the exact 
location of the proposed pit. SBPM to 
arrange PPE and transport for the 
Tribal Authority. 

Kineilwe Phiri Mantserre Tribal Authority Meeting 

5 April 2022 

SBPM will arrange a suitable date and will 
communicate with the Tribal Authority. 
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No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

1.5.  BBK raised several issues and aspects 
regarding their relations with SBPM. 
These aspects fall outside the mandate 
of the BA study. 

Jomo Kemoreng Sefikile Tribal Authority Meeting 

7 April 2022 

Noted. Golder will forward these aspects to 
SBPM management, as these aspects fall 
outside the Environmental Application 
Process. 

1.6.  The proposed project must be included 
in the mining newsletter.  

Andre Duminy Swartklip Community Meeting 

7 April 2022 

Noted 

1.7.  The new mining pit is within the existing 
footprint of the Union section, and we 
are happy for them to go ahead. 

Alan and Sandra MacGill Email 

12 May 2022 

Noted 

1.8.  With respect., we are only receiving 
your communication on the closing date 
and have not received any “previous 
communication” in this regard from you. 
Kindly advise regarding the latter. It is 
rather perplexing. 

Kamo Moatshe Email 

22 May 2022 

The notification in question was submitted on 
1 April 2022. 

1.9.  “Fraudsters you better give up...”. Peter Baloyi Email 

1 April 2022 

Comment noted but could not be responded to 
as the context to the email was not provided. 

1.10.  André Duminy was concerned that 
there are many documents on the link. 
He wants to see the issues discussed 

André Duminy Email 

17 May 2022 

Noted. Comments from the meetings have 
been captured in this CRR, submitted to the 
DMRE, and uploaded to the Golder website. 
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No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

in the new mine (proposed pit) haul 
meeting. 

Stakeholders will be notified once the report 
has been uploaded. 

1.3 Health and safety 

1.11.  How far will the fly rocks go? Andre Duminy Mantserre Tribal Authority Meeting 

5 April 2022 

To limit fly rocks, they will restrict the holes to 
minimal amount of explosives. SBPM will 
investigate a blast design that will limit fly 
rocks. They will appoint a competent blasting 
company that will ensure minimal dust 
generation. 

1.12.  There is sometimes dust that causes 
diseases for community members. 

Johannes Ramokoka Mantserre Tribal Authority Meeting 

5 April 2022 

The respirable dust that causes lung disease 
is predicted to stay within the boundaries of 
the mine and will not impact the Mantserre 
community. The mine will provide PPE where 
respirable dust is high, and monitoring will be 
undertaken. 

1.4 Location 

1.13.  How far is the pit from the Mantserre 
community? 

Ramokoka Ramokoka Mantserre Tribal Authority Meeting 

5 April 2022 

The pit is located approximately 5km from the 
Mantserre community. 

1.14.  How will the pit affect the Mantserre 
community? 

Dithuso Pilane Mantserre Tribal Authority Meeting 

5 April 2022 

The pit will not affect the Mantserre 
Community as it is within the current mining 
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No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

operations with minimal impact on the 
Mantserre community. 

1.15.  Is the current railway line in the 
proposed pit area? 

William Segone Mantserre Tribal Authority Meeting 

5 April 2022 

The current railway line is in the proposed pit 
area and will be relocated to the back of Ivan 
Plant. 

1.16.  What will be the proposed access route 
to the mine? 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

The proposed access route to the mine was 
shown on the map. It will be re-routed to 
bypass the new opencast pit. 

1.17. H How far is the outcrop from the railway 
line? 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

The outcropping is 20 metres from the railway 
line. The outcrop will not be exploited. There 
will be a 5m buffer around the outcrop. 

1.5 Relocation 

1.18.  Are residents going to be relocated?  Andre Duminy Swartklip Community Meeting 

5 April 2022 

Yes, there will be some relocation. The HR 
Department process will ensure that residents 
are relocated safely and procedurally to newly 
built houses. 

1.19.  How many houses will be affected by 
the proposed mine? The residents will 
be better off from mining activity but still 
within the mine. 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

Forty (40) of the 800 houses in Swartklip will 
be impacted by the proposed mine. 



May 2022 21468204-352604-9 

 

 
 

 35 
 

No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

1.20.  How long will it take to relocate the 
residents? 

Clr Precious Muleya Swartklip Community Meeting 

5 April 2022 

The relocation process will start in 2024 and 
will progress with mine planning. 

1.21. W When will the new houses be built and 
where will they be built? 

Andre Duminy Swartklip Meeting 

5 April 2022 

The relocation process has not begun. HR will 
engage with the affected households before 
the relocation houses. 

1.22.  What will happen if property is 
damaged during relocation? 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

A proper investigation will be conducted to 
determine the cause of the damage, and if it is 
the mine or mine contractor responsible, they 
will compensate the household. 

1.23.  Will the relocated families be relocated 
within the SBPM property? 

Clr Precious Muleya Swartklip Community Meeting 

5 April 2022 

Yes, the proposed housing development is 
within SBPM property on the western side of 
the current Swartklip housing. 

1.6 Technical aspects 

1.24.  Is the proposed pit open cast or 
underground? 

Dithuso Pilane Mantserre Tribal Authority Meeting 

5 April 2022 

The proposed mine is an opencast pit. 

1.25.  How long will the pit be mined? Clr Precious Muleya Swartklip Community Meeting 

5 April 2022 

Mining is planned for five years, after which 
rehabilitation will take place. 
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No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

1.26.  Is the proposed mine going to cover the 
whole 16 hectares? 

William Segone Mantserre Tribal Authority Meeting 

5 April 2022 

The pit will cover 42.45 hectares, and the mine 
dump will be 17.10 hectares. The total project 
area is approximately 60 hectares. Indigenous 
vegetation will be allowed to grow after mining 
activity. 

1.27.  Will the electrical cables and stores be 
relocated as they will impact the mining 
process? 

Andre Duminy Swartklip Community Meeting 5 
April 2022 

Yes, the electrical cables and infrastructure 
relocation process will not affect the mining 
process. 

1.28.  Will the proposed mine affect Ivan 
Concentration Plant? 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

The Ivan concentrator plant will be used to 
process the ore from the New Pit. 

1.29. 6
y 

Will there be blast hole casings? Andre Duminy Swartklip Community Meeting 5 
April 2022 

Yes, blast casings will be done according to 
the blast design. A competent blasting 
contractor will be appointed. 

1.30.  Will the relocation of stores not have an 
impact on the mining process? 

Andre Duminy Swartklip Community Meeting 5 
April 2022 

The business plan has a proposed seamless 
process that will ensure that the relocation of 
infrastructure does not impact mining. 

1.31.  What is air blast? PJ Molefe Mantserre Tribal Authority Meeting 

5 April 2022 

An air blast is an energy that is released 
during blasting that is carried by the 
atmosphere. Good blasting practice ensures 
that energy needs to stay on the ground to 



May 2022 21468204-352604-9 

 

 
 

 37 
 

No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

minimise dust and air pollution when 
conducting blasting.  

1.32.  The study area is located within the 
Rustenburg Platinum Mine (Union 
Section) Private Nature Reserve on an 
area described as the Dwaalboom 
Thornveld vegetation type with the 
conservation status of Least 
Threatened. The study area and the 
immediate surrounding land are not 
designated as Critical Biodiversity 
Areas (CBA) or Ecological Support 
Areas (ESA). There is several protected 
species and species of conservation 
concern (SCC) present on the site. 

Notwithstanding the above the following 
recommendations must be considered 
in order to minimize further loss of 
biodiversity: 

• Vegetation clearing must be limited to 
the approved footprint of the proposed 
development; 

• Search and rescue plan for the 
identified Species of Conservation 

Seoka Lekota DFFE email dated 25 April 2022 A search and rescue plan will be put in place 
prior to construction activities. Permits will be 
applied for should the need arise. An alien 
invasive plant species and control plan will be 
put in place prior to construction activities. The 
Final Basic Assessment Report has been 
updated with the recommendations from DFFE 
and they have been included in Section 20.2 
of the report. 
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No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

Concern (SCC) must be developed and 
submitted for approval; 

• Permits from relevant authorities must 
be obtained for the removal and 
translocation of the nationally or 
provincially protected species; and 

• Alien Invasive Plant (AIP) species 
Management and Control Plan must be 
designed and implemented to prevent 
further loss of floral habitat and diversity 
as AIPs displace native species. 

1.7 Water  

1.33.  What causes the contamination of the 
Sefikile borehole? 

Ramokoka Ramokoka Mantserre Tribal Authority Meeting 

5 April 2022 

The cause of the contamination has not yet 
been investigated. The mine will conduct the 
borehole sampling to confirm the test results 
and share the results with the community. The 
causes of the contamination are unknown, and 
tests must be conducted to determine the 
cause. 

1.34.  Can vibration collapse boreholes and 
affect water resources? 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

Yes, vibration can collapse boreholes. 
However, this is expected to affect the 
boreholes within the project location and not 
extend outside of 200m from the operation 
boundary. 
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No. ISSUE/COMMENT COMMENTATOR REFERENCE RESPONSE 

1.35.  Are there proposed stormwater dams 
on site? 

Andre Duminy Swartklip Community Meeting 

5 April 2022 

No new dams will be constructed for this 
project. Existing dams will be utilised. 
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9.0 BASELINE ENVIRONMENTAL ATTRIBUTES 
A baseline environment description for the SBPM New Pit project was compiled by various specialist in 2021 – 
2022. The data gathered was obtained via visual inspections of the project area and surroundings, desktop 
studies and review of existing reports, for the physical environment (climate, topography, geology, air quality, 
noise, surface water, geochemical and ground water) biological environment (flora, fauna and wetlands) and 
socio-economic environment (economic features, population structure, employment, land use, land ownership, 
land claims, cultural heritage). Key findings from these studies are outlined below. 

9.1 Climatic Overview 
The SBPM mine straddles the boundaries of the quaternary catchments A24E, A24D and A24F with the 
Brakspruit and Bierspruit rivers as the main drainages, within the wider Crocodile (West) and Marico Water 
Management Area. The region is characterised by semi-arid temperatures with dry, warm winters and hot 
summers. Rainfall occurs mainly in summer, (i.e. October to April). The rainfall data based on the SBPM Water 
Balance, with a record length of more than 90 years, suggest a mean annual precipitation (MAP) of 596 mm 
(Delta H, 2022). 

9.2 Meteorological Overview 
9.2.1 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 7 (Golder, 2022c). 

Table 8: Descriptions 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 

 

The monthly rainfall distribution for the three analysed stations is shown in Figure 9. The rainy season is from 
October to April and the dry season is from May to September. 
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Figure 9: Average monthly rainfall 

9.2.2 Temperature 
Figure 10 illustrates the average onsite monthly temperature, temperature range (maximum and minimum) 
and total rainfall. Highest levels of rainfall occurred during the warmer, summer months (December, January 
and February) with the lowest rainfall experienced during winter months (June, July and August) (WSP, 
2022a).  

Summer temperatures for the region averaged 28°C while winter temperatures averaged 16°C. SBPM 
received, a total of 1753 mm of rainfall during the period under review, with approximately 60% of that 
received during the summer months and 4% during the winter months (WSP, 2022a). 
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Figure 10: Total monthly rainfall, temperature range and average monthly temperature using Hostel 
Meteorological station for the January 2018- December 2020 period (WSP, 2022a). 

9.2.3 Wind Field 
Figure 11 presents the local wind conditions from the Hostel Meteorological station located on site for the period 
January 2018 – December 2020. Typical wind fields have been analysed using Lakes Environmental WRPlot 
Freeware (Version 7.0.0) for the full period (January 2018 – December 2020); diurnally for day (06h00 – 18h00), 
and night (18h00 – 06h00); and seasonally for summer (December, January and February), autumn (March, 
April and May), winter (June, July and August) and spring (September, October and November). The following 
is highlighted (WSP, 2022a): 

 Calm conditions occurred 32% of the time for the entire period (January 2018 – December 2020); 

 South-easterly winds dominate, accompanied by frequent north-easterly and east-south-easterly winds for 
the entire period; 

 Wind speeds are generally light to moderate, with a few winds exceeding 9 m/s at times, particularly from 
the south-easterly region for the entire period; 

 Diurnal variations in wind show dominant north westerly and north-easterly winds during day-time period 
(06:00 – 18:00), while south-easterly winds prevailed during the night-time period (18:00 – 06:00); 

 Diurnal wind speeds were predominately moderate to light with an average wind speed of 1.9 m/s 
observed; 

 Seasonal variation in the wind profile shows dominant south-easterly and east-south-easterly winds during 
summer (December – February), with dominant north-easterly and northerly winds during spring 
(September- November); 

 Dominant south-easterly and east-south-easterly winds occurred during autumn months (March- May), 
with dominant south-easterly winds during winter (June – August); and 
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 Average seasonal wind speeds for the region were highest during the summer and spring months with an 
average wind speed of 2.1 m/s and 1.8 m/s observed respectively. 

 

Figure 11: Wind conditions using Hostel Meteorological station for the January 2018- December 2020 
period (WSP, 2022a). 

9.3 Topography 
The area is characterised by hilltops and mounding topography and typical Bushveld climate (Delta H, 2022). 
Topography of the surrounding area is gently undulating, lying at an altitude of 1000 to 1020 meters above 
mean sea level and sloping gently to the north. The mining rights area is located on a gentle sloping watershed 
that divides the Bierspruit and Brakspruit catchments (WSP, 2022a). 

9.4 Geology 
The project area is underlain by rocks of the Archaean age Bushveld Igneous Complex with younger cover 
rocks (quaternary sedimentary deposits) occur throughout the area, mostly within the river systems (Delta H, 
2022). 

9.4.1 Bushveld Igneous Complex 
The Bushveld Igneous Complex (BIC) formed as massive crustal emplacements of predominantly mafic 
intrusive and extrusive rocks. It comprises suites of layered mafic complexes and sills that intruded the floor 
rocks of the Transvaal Supergroup. The BIC is divided into the Rustenburg Layered Suite, Lebowa Granite 
Suite, Rashoop Granophyre Suite, and Rooiberg Group (Delta H, 2022). 

9.4.2 Rustenburg Layered Suite 
The Rustenburg Layered Suite comprises rock types ranging from dunite, pyroxenite, norite, gabbro and 
anorthosite to magnetite and apatite rich diorite. This demonstrates a complete differentiation sequence for 
basic magma. The Rustenburg Layered Suite is subdivided into different limbs and (or) zones, i.e. the Eastern 
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Limb, Western Limb and Northern Limb based on geographical location. Each limb is sub-divided into the Upper 
Zone, Main Zone, Critical Zone, Lower Zone and Marginal Zone based on stratigraphic/lithology units: 

 The Marginal Zone consists of medium-grained norite with minor pyroxenite. The rocks contain variable 
amounts of quartz and biotite. 

 The Lower Zone consists of pyroxenite and olivine bearing rocks, such as Bronzitite and Harzburgite. 

 The Critical Zone, known for its chromite deposits, consists of layered chromite, pyroxenite, norite, and 
anorthosite. The Ruighoek Pyroxenite and Mathlagame Norite-Anorthosite rock units form part of the 
Critical Zone. 

 The Main Zone is a thick succession of norite and gabbronorite with minor anorthosite and pyroxenite 
layers. 

9.4.3 Structures and dykes  
Several south-west to north-east trending dykes and north-north-east trending faults have been observed in the 
underground workings (SRK, 1996). Most of the structural discontinuities are on dip and occur mainly in the 
south-eastern part of the mine (i.e. Spud shaft and Mortimer tailings dam area). The gabbro-norites within which 
the Siyanda Mine is located are intersected by three main fault zones. Each fault zone consists of numerous 
structures of which the permeability and water bearing characteristics are not known (SRK, 2013).  

 

Figure 12: Regional geology. 
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9.5 Air Quality  
This section was sourced from the Air Quality Impact Assessment (AQIA) report (WSP, 2022a), which is 
appended in APPENDIX E. 

9.5.1 Topography 
Topography of an area plays a role in the dispersion of air pollutants. On hilltops and exposed areas, moderate 
winds will typically cause pollutants to be dispersed, however, in low-lying areas such as valleys, it is difficult 
for air flow to penetrate, resulting in pollutants being trapped and increasing levels of pollution. Pollutant 
dispersion processes over complex terrain are more complicated than over flat areas as they are affected by 
atmospheric interactions with the orography at different spatial scales. 

9.5.2 Sensitive Receptors 
Sensitive receptors, as defined by the United States Environmental Protection Agency (USEPA) (USEPA, 1995) 
include, but are not limited to, hospitals, schools, day-care facilities, elderly housing and convalescent facilities. 
These are areas where the occupants are more susceptible to the adverse effects of exposure to toxic 
chemicals, pesticides and other pollutants. Extra care must be considered when dealing with pollutants in 
proximity to areas recognised as sensitive receptors. Based on this definition the residential, educational, and 
recreational land in the surrounding area are considered sensitive receptors.  

For this study, the residential communities/dwellings were sourced from 1:6300 DRG maps and verified using 
Google Earth Pro. Residential communities within a 10 km radius of the site were identified as shown in  
Table 8 and Figure 13 and Figure 14. Importantly, only the settlements within 100 m of the proposed New 
opencast pit will be relocated and has thus not been considered for this assessment. 

Table 9: Sensitive receptors 

ID Receptor name Distance from 
proposed New Pit (km) 

Longitude (oS) Latitude (oE) 

R1 Residential area 1 2.62 27.167743° 24.999294° 

R2 Residential area 2 0.86 27.165037° 24.932141° 

R3 Residential area 3 0.56 27.160548° 24.930105° 

R4 Residential area 4 0.26 27.156120° 24.937570° 

R5 Residential area 5 0.26 27.154133° 24.940796° 

R6 Residential area 6 0.28 27.151264° 24.943228° 

R7 Residential area 7 1.20 27.165880° 24.925593° 

R8 Residential area 8 0.28 27.157564° 24.936114° 

R9 Residential area 9 1.0 27.169873° 24.926573° 

R10 Residential area 10 0.45 27.159462° 24.932689° 

R11 Platinum union hospital  0.34 27.154883° 24.938402° 

R12 Mantserre 5.37 27.106911° 24.946337° 

R13 Sefikile 4.99 27.180511° 24.981948° 

R14 Kraalhoek 8.08 27.082476° 24.919602° 

R15 Ga-Ramodisi 6.49 27.167743° 24.999294° 
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Figure 13: Sensitive receptors 1
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Figure 14: Sensitive receptors 2 

9.5.3 Meteorological Overview 
Since meteorological conditions affect how pollutants emitted into the air are directed, diluted and dispersed 
within the atmosphere, the incorporation of reliable data into an AQIA is of the utmost importance. Dispersion 
comprises vertical and horizontal components of motion. The stability of the atmosphere and the depth of the 
atmospheric mixing layer control the vertical component. The horizontal dispersion of pollution in the boundary 
layer is primarily a function of the wind field. The wind speed determines both the distance of downwind transport 
and the rate of dilution as the plume 'stretches'. Mechanical turbulence is influence by wind speed in combination 
with surface roughness.  

Parameters that need to be considered in the characterisation of dispersion potential include ambient air 
temperature, relative humidity, wind speed and direction barometric pressure. On site surface data from the 
Hostel Meteorological station (27.140556°S, 24.140556°E) was used to represent meteorological conditions at 
SBPM. The station is located 3.3 km south-west of the proposed New Pit. For this assessment the dataset for 
the 2018-2020 period was utilised. Given the proximity of the station to the proposed New Pit, it is assumed this 
data is representative of condition at the pit. The percentage data recovery for the meteorological variables are 
given in Table 9. 
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Table 10: Meteorological data recovery for the January 2018- December 2020 period 
Parameter Data Recovery 

Hostel meteorological station 
Wind Speed 95% 
Wind Direction 95% 
Temperature  95% 
Relative Humidity 95% 
Rainfall 95% 

 

9.5.4 Wind Field 
Winds affect the horizontal and vertical dispersion of air pollutants away from their source (Tyson & Preston-
Whyte, 2004). Wind roses are useful for illustrating the prevailing meteorological conditions of an area, indicating 
wind speeds and directional frequency distributions. In the following wind roses, the colour of the bar indicates 
the wind speed whilst the length of the bar represents the frequency of winds blowing from a certain direction 
(as a percentage). In this assessment, meteorological data spanning three calendar years (January 2018 – 
December 2020) as required by the Regulations Regarding Air Dispersion Modelling, hereafter referred to as 
“the Modelling Regulations” (DEA, 2014b) is discussed in the Section 9.2.3 above.  

9.5.5 Temperature and Rainfall 
Ambient air temperature influences plume buoyancy as the higher the plume temperature is above the ambient 
air temperature, the higher the plume will rise. Further, the rate of change of atmospheric temperature with 
height influences vertical stability (i.e. mixing or inversion layers). Rainfall is an effective removal mechanism of 
atmospheric pollutants. The temperature for the project area is described in Section 9.2.2 above. 

9.5.6 Ambient Air Quality 
Ambient air quality monitoring undertaken at SBPM includes Particulate matter (PM10) and dust fallout (DFO). 
PM10 data for the January 2018 – December 2019 period is assessed in the section below, while dust fallout for 
January – December 2020 is assessed in Section 9.5.7. Data recovery for the 2020 monitoring period for both 
PM10 and DFO was poor with a recovery rate of less than 50% across all monitoring stations and is thus 
considered unreliable and excluded from this assessment. 

PM10 Monitoring 
SBPM has four continuous monitoring stations that record PM10 concentrations, namely Fridge Plant, 
Bierspruit, 4 B Decline and Hostel. Ambient monitoring data was obtained for the period January 2018 – 
December 2019 for each of the monitoring stations. Coordinates and data recovery for each monitoring station 
is shown in Table 10. 

Table 11: Co-ordinates and data recovery of SBPM monitoring stations. 

Monitoring 
location 

Longitude (°S) Latitude (°E) Distance from 
New Pit (km) 

Data Recovery (%) 

2018 2019 

Hostel 27.140556° 24.978333° 3.13 100 100 

4 B Decline 27.125278° 24.966389° 3.50 70 60 

Bierspruit 27.129722° 24.910278° 4.27 91 92 

Fridge Plant 27.165000° 24.974444° 3.31 77 63 
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Figure 15 illustrates the daily average PM10 concentration for the January 2018 – December 2019 for each of 
the four monitoring stations. Sources of PM10 emissions surrounding these stations include unpaved roads, 
tailings dams, crushers, stockpiles and domestic burning of coal and wood. Hostel and Bierspruit monitoring 
stations were non-compliant with the 24-hour PM10 standard of 75µg/m3. Hostel Monitoring station recorded 5 
exceedances each during 2018 and 2019.  Bierspruit station recorded 24 exceedances in 2018 and 5 in 2019 
(Table 13). A maximum of 4 exceedances is permissible for a 24-hour averaging period. 

 

Figure 15: Daily average PM10 concentration monitored around the New Pit for the January 2018 – 
December 2019 period. 

Table 11 presents the daily maximum (5th highest) and annual average PM10 concentrations and number of 
exceedances recorded over the January 2018 – December 2019 Monitoring period. Hostel and Bierspruit 
monitoring station exceeded the 24-hour standard, however 4 B Decline and Fridge plant recorded average 
concentrations below the standard. Annual average PM10 concentrations fell below the annual standard across 
all stations. 

Table 12: Ambient PM10 Concentrations at SBPM for the January 2018 – December 2019 period. 
PM10 concentration (µg/m3) Number of exceedances 
Monitoring 
station 

Daily maximum  
(5th highest) 

Annual average 

2018 2019 2018 2019 2018 2019 
Hostel 73.77 72.70 31.83 33.46 5 5 

4 B Decline 44.9 17.06 22.38 14.92 2 2 

Bierspruit 105.12 75.56 32.60 26.77 24 5 

Fridge Plant 54.5 45.51 19.98 18.70 2 2 

* Concentrations highlighted in red indicate non-compliance 
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9.5.7 Local Dust Fallout Monitoring 
Dust fallout monitoring at SBPM has historically been undertaken at twenty monitoring locations using open-top 
single dust fallout buckets. Nine of the monitoring locations are characterised as residential and the remaining 
eleven are characterised as non-residential. Descriptions and locations of all monitoring sites are presented in 
Table 12. 

Table 13: SBPM dust fallout monitoring locations. 

Locality Description Latitude (°S) Longitude (°E) Classification 

1 Main Offices 24°56’24.37’’ 27°9’21.56” Residential 

2 ER Mine Manager’s House 26°25’24.37” 27°9’54.78” Residential 

3 House No. 1_Kana Village 24°56’40.76” 27°09’00.81” Residential 

4 C-Hostel 24°58’43.11” 27°8’26.40” Residential 

5 NCS School 24°57’6.49” 27°16’23.87” Residential 

6 Sefikile Clinic 24°59’51.39” 27°10’33.95” Residential 

7 Sen1 24°55’29.83” 27°09’04.98” Residential 

8 Sen2 24°55’02.31” 27°09’14.93” Residential 

9 Sen3 24°56’02.54” 27°09’14.93” Residential 

10 Old Ivans Tailings 24°56’27.18” 27°10’42.51” Non-residential 

11 Fridge Plant 24°58’26.55” 27°10’2.93” Non-residential 

12 Valley 24°56’51.42” 27°10’1.09” Non-residential 

13 Vanshaft 24°57’48.82” 27°10’9.57” Non-residential 

14 Mortimer Smelter 24°58’17.18” 27°8’21.52” Non-residential 

15 Sewage Plant 24°56’41.62” 27°9’35.25” Non-residential 

16 Farm Generator Room 24°54’37.23” 27°8’48.19” Non-residential 

17 Mortimer Tailings Dam 24°58’40.42” 27°9’25.07” Non-residential 

18 New Opencast 24°58’7.87” 27°7’23.82” Non-residential 

19 Tailings Trench 24°57’40.68” 27°9’13.07” Non-residential 

20 Salvage yard 24°56’23.99” 27°9’37.40” Non-residential 

 

Figure 16 shows dust fallout rates during the January – December 2020 monitoring period. No data was 
available at Sefikile clinic during the month of June and Mortimer Tailings dam during the months of October 
and December 2020 due to theft of dust monitoring stands. NSC School exceeded the residential standard 
during the month of April/May, however the site remains complaint with the Dust Control Regulations, which 
allow for two non-sequential exceedances over a twelve-month rolling period.  

Vent shaft and Sewage plant exceeded the non-residential standard during the month of July; however, the 
sites remain compliant with the Dust Control Regulations, which allow for two non-sequential exceedances over 
a twelve-month rolling period. 
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Figure 16: Hostel Onsite dust fallout results for the January-December 2020 period. 

9.5.8 Existing sources of pollution 
A qualitative discussion of identified emission sources in the vicinity of the study site is provided in the AQIA 
report as detailed in APPENDIX E. Key emission sources in the region are mining, industrial activity, vehicle 
tailpipe emissions, agricultural and domestic fuel emissions. These emission sources contribute towards the air 
quality status quo within the region, with PM and DFO being of particular concern in this regard. 

9.6 Noise  
This section was sourced from the acoustic impact assessment report (WSP, 2022b), which is appended in 
APPENDIX F. 

Ambient sound level measurements were undertaken from 24 to 25 January 2022 at six off-site residential 
locations (Table 13 and Figure 17). All sound level measurements were free-field measurements (i.e. at least 
3.5 m away from any vertical reflecting surfaces). Measurement procedures were undertaken according to the 
relevant South African Code of Practice SANS 10103:2008. This guides the selection of monitoring locations, 
microphone positioning and equipment specifications. Sound level measurements were taken with a SABS-
calibrated Type 1 Integrating Sound Level Meter. The sound level meter was calibrated before and after 
measurements were conducted and no significant drifts (differences greater than 0.5 dB(A)) were found to occur. 
The complete field log sheet can be found in Appendix B of the (WSP, 2022b) report. The make and model as 
well as serial number and calibration validity of the sound level meter and calibrator are presented in Table 14.  

Day-time and night-time measurements were conducted for fifteen minutes, allowing monitoring to be 
adequately representative. The monitoring was conducted during the relevant timeframe for day (06:00 to 22:00) 
and at night (22:00 to 06:00) in accordance with the SANS methodology. Further, in accordance with the recently 
published GN R. 320 of the NEMA, night-time monitoring should take place over a minimum of two nights, with 
each sample taken at two different times of the night to record the typical ambient sound levels at the different 
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times of the night. However, given that the proposed New Pit will only operate during the day-time, the full night-
time campaign period, as per the SANS methodology, was not deemed necessary and was amended. As such, 
the campaign took place over two nights, with only one sample per night, which was deemed representative of 
typical night-time ambient sound levels. The noise parameters recorded included: 

  LAeq         The equivalent continuous sound pressure level, normally measured (A-weighted); 

  LAmax       The maximum sound pressure level of a noise event measured (A-weighted); 

  LZpeak       The peak noise level experienced during the measurement (Z-weighted); and 

  LA90         The average noise level the receptor is exposed to for 90% of the monitoring period. 

 

Table 14: Noise monitoring locations. 

ID Description Coordinates Distance 
from New Pit 
(km) 

SANS 
District 

SANS 
Classification 

Longitude (°E) Latitude (°S) 

SR1 Mantserre 27.1101 24.9513 4.26 Urban C 

SR2 Residential Area 1 27.1509 24.9157 2.65 Urban C 

SR3 Residential Area 2 27.1694 24.9275 0.50 Urban C 

SR4 Residential Area 3 27.1575 24.9380 0.16 Urban C 

SR5 Residential Area 4 27.1513 24.9435 0.10 Urban C 

 

Table 15: Sound level meter and calibrator specifications. 

Sound level meter Calibrator 

Make & model: CEL-633C Make & model: CEL-120/1 

Serial number: 3134723 Serial number: 3939145 

Date calibrated: June 2021 Date calibrated: June 2021 

Calibration due date: June 2022 Calibration due date: June 2022 
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Figure 17: Noise monitoring locations around the proposed New Pit operations. 

9.6.1 Current Noise climate 
Day time 
The results from the day-time noise monitoring campaign conducted on 24 January 2022 are presented in  
Table 15. Noise levels at the receptor locations were assessed against the rural day-time guideline rating level 
(55 dB(A)).  

Noise levels (LAeq) at most monitoring locations were below the rural day-time guideline rating level, with the 
exception of SR4. The dominant sources of noise at SR4 are vehicles passing nearby and a radio playing in 
the background. Other sources of noise in the project area included birds, insects, dogs barking and cattle. 

Table 16: Day-time noise monitoring results. 

ID Time LAeq (dB(A)) LAmax 
(dB(A)) 

LAmin 
(dB(A)) 

SANS 
Guideline 
(dB(A)) 

Compliant 

SR1 1/24/2022 13:57 39.5 63.4 28.6 55 Yes 

SR2 1/24/2022 15:54 43.3 66.9 29.8 55 Yes 

SR3 1/24/2022 15:26 43.9 63.2 26.3 55 Yes 

SR4 1/24/2022 15:02 60.4 79.5 40.5 55 No 

SR5 1/24/2022 14:39 41.1 60.1 35.6 55 Yes 

SR6 1/24/2022 13:12 38.3 65.4 25.8 55 Yes 
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Night-Time 
The results from the night-time noise monitoring campaign conducted on 24 to 25 January 2022 are presented 
in Table 16. Noise levels at the receptor locations were assessed against the rural night-time guideline rating 
level (45 dB(A)).   

It must be noted that no night-time noise monitoring was undertaken at SR1 and SR6 due to safety reasons.  

LAeq noise levels at most monitoring locations were above the rural guideline levels. The main sources of noise 
identified at each location include: 

 SR1: Insects, dogs barking, vehicles passing by and intermittent residential noise such as talking, 
movement, etc; 

 SR2: Insects, birds, vehicles passing by and constant audible noise from the plant; 

 SR3: Insects, trucks idling, vehicles and train passing by and constant audible noise from the plant; and 

 SR4: Insects, vehicles passing by and constant audible noise from the plant. 

Table 17: Night-time noise monitoring results. 

ID Time LAeq 
(dB(A)) 

LAmax 
(dB(A)) 

LAmin 
(dB(A)) 

SANS 
Guideline 
(dB(A)) 

Compliant 

24 January 2022 

SR1 - - - - - - 

SR2 1/24/2022 23:08 38.5 56.5 33.9 45 Yes 

SR3 1/24/2022 22:43 38.9 64.0 31.0 45 Yes 

SR4 1/24/2022 22:22 52.5 74.2 46.3 45 No 

SR5 1/24/2022 22:00 52.1 58.0 50.1 45 No 

SR6 - - - - - - 

25 January 2022 

SR1 - - - - - - 

SR2 1/24/2022 22:00 49.2 77.1 34.8 45 No 

SR3 1/24/2022 22:27 64.4 99.7 52.5 45 No 

SR4 1/24/2022 22:52 47.7 59.1 44.1 45 No 

SR5 1/24/2022 23:13 53.0 64.4 48.1 45 No 

SR6 - - - - - - 

Logarithmic Averages 

SR1 - - - - - 

SR2 46.5 74.1 34.4 45 No 

SR3 61.4 96.7 49.5 45 No 

SR4 50.7 71.3 45.3 45 No 

SR5 52.6 62.3 49.2 45 No 

SR6 - - - - - 
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9.7 Groundwater 
This section was sourced from the Groundwater impact assessment report (Delta H, 2022), which is appended 
as APPENDIX G. 

The project area straddles the boundaries of the quaternary catchments A24E, A24D and A24F with the 
Brakspruit and Bierspruit rivers as the main drainages, within the wider Crocodile (West) and Marico Water 
Management Area. The region is characterised by semi-arid temperatures with dry, warm winters and hot 
summers. Rainfall occurs mainly in summer, (i.e. October to April). The rainfall data based on the Siyanda Mine 
Water Balance, with a record length of more than 90 years, suggest a mean annual precipitation (MAP) of 596 
mm. A summary of readily available hydrological data for these catchments is provided in Table 17. 

Table 18: Summary of information for the quaternary catchments (GRAII, DWAF 1996). 

Quaternary 
catchment 

Area (km2) Mean 
Annual 
Precipitatio
n (mm/a) 

Mean 
Annual 
Runoff 
(mm/a) 

Mean 
Annual 
Baseflow 
(mm/a) 

Mean 
Annual 
Recharge 
(mm/a) 

Mean 
Annual 
Recharge 
(% of MAP) 

A24D 1327 660 12 0 15.5 2.6 

A24E 688 592 12 0 8.5 1.4 

A24F 591 602 13 0 17.4 3 

 

9.7.1 Geology: Seams (mining)  
In the Siyanda project area, the BIC consists of a variation of norite and pyroxenite lithological units and chrome 
seams. The noritic variation dominates the upper units. Pyroxenite and anorthosite units are intersected deeper 
in the lithological succession. The lithological units have a shallow dip of 18° towards the north. The intersected 
chrome units and mining are associated with the Upper Group 2 (UG2) and the Merensky Reef (MR). The 
Merensky reef comprises feldspathic pyroxenite varying from 10cm to 700cm in thickness and is underlain by 
the UG2 reef comprising chromitite. The UG2 is approximately 150cm in thickness (EMPR, 2002). Mining of the 
Merensky and UG2 reefs has taken place under most of the site with depths of undermining reported to be 
some 640m below surface in the vicinity of the landfill site, south of Mortimer tailings dam (SRK, 1996). Currently 
underground mining takes place to access the resource at depth by means of Richard Shaft, Decline and Spud 
Shaft. 

9.7.2 Aquifers 
Crystalline material, such as the norites and pyroxenites of the BIC, comprise (a) an unweathered and intact 
rock matrix with negligible matrix porosity and permeability, and (b) planes of discontinuity in the rock matrix, 
including both faults and joint planes (collectively referred to as fractures). The infiltration and flow of 
groundwater in such systems is controlled by the prevailing complex fracture network and can vary in space 
and time. Such conditions relate to structurally controlled flow systems. However, these fractures are often in-
filled by precipitates from late-phase fluids (i.e. vein infill). 

The following two-layer aquifer model (Figure 18) is proposed to conceptualise the BIC aquifers at a regional 
scale: 

 A shallow weathered aquifer system (i.e. intergranular water table aquifer) that may be laterally connected 
to alluvial aquifers associated with river systems 

 A deeper, fractured hard bedrock aquifer system 
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The shallow unconfined, phreatic (or water table) aquifer comprises saprolite (that formed because of intensive 
and in-situ weathering processes) and saprock (differentially weathered and fractured upper bedrock underlying 
the saprolite) zones. The soil and saprolite are collectively termed the regolith. The saprolite and saprock 
(classified as part of the bedrock) are generally treated as a single weathered aquifer unit, referred to as the 
weathered overburden, which varies in thickness and is derived from the in-situ decomposition of the underlying 
noritic rocks. Based on geophysical results and drilling of boreholes it is evident that the weathered zone is 
shallow (typically less than 10m). Based on the (EMPR, 2002) most of the site is overlain by residual noritic 
black clay (black turf) and underlain by a weathered zone varying from 5m to 15m in thickness. (SRK, 1996) 
calculated the permeability of the black turf to be 0.000022 m/d (2.5 x 10-10 m/s). This was derived from an 
analysis on soil samples collected at eight test pits excavated at the waste disposal site at the Mine during 1996. 
The soil was sampled at ±1 mbgl. Literature values and pumping test results from similar geological formations 
indicate that the average permeability of the deeper weathered zone is likely to be in the order of 8.6 m/d (1 x 
10-4 m/s) (Freeze & Cherry, 1979). 

 

Figure 18: Typical weathered profile for crystalline/basement rock (Chilton & Foster, 1995). 

The deeper, unweathered and fractured bedrock aquifer underlies the upper weathered aquifer. It is semi-
confined and consists of fractured norites, anorthosites and pyroxenites. The intact bedrock has a very low 
matrix hydraulic conductivity, and its effective hydraulic conductivity is determined by fractures and mine voids. 
Water is generally stored and transmitted in fractures and fissures within a relatively impermeable matrix. Based 
on data provided by (SRK, 2004), the weathered norite, which is a semi-competent rock, has permeability values 
ranging between 10-4 and 10-7 m/s. The permeability of fresh norites ranges between 10-2 and 10-8 m/s. 
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9.7.3 Prevailing Groundwater Conditions 
Hydrocensus 
The 2019 groundwater census formed part of a quantitative approach to determine baseline water levels, 
qualities and quantities for the SBPM. A total of 19 water samples were collected during the hydrocensus and 
analysed for major ions and trace elements. Several hydrocensus were conducted previously, i.e. in 1995, 2007 
and 2013. The boreholes identified during the previous hydrocensus were also verified; however, most of these 
boreholes were either destroyed or are not in operation since. 

Results 
A total of 59 location were identified and visited. From the total of 59, only 29 boreholes were located as 18 
could not be found and four boreholes could not be visited due to limited accessibility. Additionally, surface 
water points were visited and sampled, i.e. Frasier RWD, Mortimer TSF drain, Airfield TSF drain, Airfield TSF 
Slurry water and overflow from Smelter Concentrator. A summary of the geo-sites is provided in Table 18 and 
shown spatially in Figure 19. The average groundwater level from the 17 groundwater levels measured is 14 
mbgl with levels ranging from 2.1 to 55 mbgl. 
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Table 19: Summary of the hydrocensus results 

Name Latitude Longitude Borehole 
Depth [m] 

Casing 
Height [m] 

Casing 
Diameter 
[mm] 

Water Level 
[m] 

Equipment Comment 

Fraser RWD -24.9657 27.148 
     

Surface Water 
Dam 

Airflied TSF Drain -24.9529 27.1631 
     

Effluent 

Mortimer TSF Drain -24.9626 27.1534 
     

Effluent 

MS-BH10 -24.9639 27.1365 
    

Unequipped dry 

MS-BH11 -24.9543 27.1502 
    

Unequipped dry 

MS-BH12 -24.9694 27.1367 25 0.5 110 20.14 Unequipped 
 

MS-BH4 -24.9672 27.1455 14 0.4 165 2.73 Unequipped 
 

MS-BH5 -24.9665 27.1429 21 0.6 140 9.52 Unequipped 
 

MS-BH6 -24.9681 27.1406 28 0.45 140 11.13 Unequipped 
 

MS-BH7 -24.9718 27.1502 21 0.4 140 1.7 Unequipped 
 

MS-BH9 -24.9686 27.1359 
    

Unequipped 
 

MS-OVERFLOW -24.9724 27.1478 
     

Effluent 

SRK3D -24.953 27.1628 26 0.4 60 16.81 Unequipped 
 

SRK3S -24.953 27.1628 10 0.4 60 
 

Unequipped dry 

SRK4 -24.9551 27.1601 9.55 0.3 60 
 

Unequipped dry 

TSF Slurry -24.9624 27.1686 
     

Tailings Slurry 
water 

WM01 -24.9633 27.1462 1 1 170 
 

Unequipped blocked at 1m 

WM10 -24.9451 27.1793 0 1.2 165 
 

Unequipped blocked at 0m 

WM11 -24.9402 27.1785 35.4 1 170 9.64 Unequipped 
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Name Latitude Longitude Borehole 
Depth [m] 

Casing 
Height [m] 

Casing 
Diameter 
[mm] 

Water Level 
[m] 

Equipment Comment 

WM18 -24.9465 27.1592 38 0.9 170 9.84 Unequipped 
 

WM22 -24.9513 27.1544 
 

0.8 170 
 

Unequipped no access; 
rusted bolt 

WM26 -24.963 27.1468 24.2 1.05 170 2.73 Unequipped 
 

WM27 -24.944 27.1648 40 0.85 170 9.06 Unequipped 
 

WM31 -24.9783 27.1461 25 0.3 165 8.27 Submersible, 
not working 

Equipped not 
working 

WM33 -24.963 27.1469 2 1.1 170 
 

Unequipped blocked at 2m 

WM34 -24.963 27.1469 6.12 1.03 170 2.8 Unequipped Blocked at 
6.12m 

WM35 -24.963 27.1469 23.5 1.06 170 2.77 Unequipped 
 

WM36 -24.963 27.1468 
 

0.98 170 
 

Unequipped Dead animal 
inside borehole 

WM37 -24.9429 27.179 4 1 165 
 

Unequipped Blocked at 4m 

WM38 -24.9373 27.1691 6 0.9 170 4.46 Unequipped 
 

WM41 -24.9867 27.1394 14 1.3 170 
 

Unequipped dry 

WM42 -24.9568 27.1551 50 1.06 170 48.4 Unequipped 
 

WM43 -24.9535 27.1524 60 0.6 170 54.56 Unequipped 
 

WM5 -24.973 27.1589 5 0.4 170 
 

Unequipped Blocked at 5m 

WM6 -24.9521 27.1776 20 1.12 165 14.3 Unequipped 
 

M_BH01 (SRK BH34) -24.9073 27.1451 
    

Equipped, in 
use 
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Name Latitude Longitude Borehole 
Depth [m] 

Casing 
Height [m] 

Casing 
Diameter 
[mm] 

Water Level 
[m] 

Equipment Comment 

M_BH02 (SRK BH23) -24.9545 27.1018 
 

0.45 165 
 

Unequipped Sealed, no 
access, seems 
artesian 

M_BH03 (SRK BH08) -24.9083 27.1713 
    

Equipped, in 
use 

No access, 
pump house 

M_BH04 (SRK BH25) -24.9482 27.1048 
     

No access, 
pump house 

M_BH05 (SRK BH24) -24.9522 27.0993 
     

No access, 
pump house 

M_BH06 (SRK BH27) -24.9528 27.0774 
     

No access, 
pump house 

M_BH07 (SRK_BH28) -24.9525 27.0773 
 

0 165 
 

Unequipped blocked at 
0.5m 

M_BH08 (SRK BH29) -24.9860 27.1952 28 0.45 140 14.07 Unequipped Next to river 

M_BH09 (SRK BH26) -24.9468 27.0929 
    

Equipped No access, 
pump house 

M_BH10 (SRK BH32) -25.0093 27.1698 26 0.5 165 14.77 Equipped, not 
in use 

 

M_BH11 (SRK BH02) -24.9200 27.1482 
    

Unequipped Blocked at 5m, 
old pump 
station 

M_BH12 (SRK BH01) -24.9202 27.1481 
    

Unequipped Blocked at 
10m, old pump 
station 
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Name Latitude Longitude Borehole 
Depth [m] 

Casing 
Height [m] 

Casing 
Diameter 
[mm] 

Water Level 
[m] 

Equipment Comment 

Magalies Res (Spitkop) -24.9824 27.1857 
      

M_BH13  -25.0014 27.1717 
    

Hand pump No access, not 
working 

BH-NN1 -24.9482 27.1048     Equipped No access, 
pump House 
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9.7.4 Water Quality (Hydrocensus) 
The groundwater qualities are shown in Table 19 for the hydrocensus geo-sites. The concentrations of selected 
constituents of groundwater samples were compared against the following standards / target values: 

 South African National Standards (SANS) (2015). Drinking Water Quality Standard. Part 1: Microbiological, 
physical, aesthetic and chemical determinants, SANS241-1: 2015 

 South African Water Quality Guidelines by the Department of Water Affairs and Forestry (1996) for 
domestic use (DWAF, 1996), Class III, and 

 WUL (2018) (License Number: 03/A24D/ABCGIJ/18929). 

 

Figure 19: Location of (hydrocensus) chemistry samples. 

The TSF drain and slurry water exceeds expectedly target values for EC, sodium, calcium, chloride, sulphate, 
TDS, manganese and nitrate with a median TDS concentration of 2400 mg/l. Borehole SRK3D downgradient of 
the Airfield TSF (refer to Figure 20) is highly mineralised with EC values above 550 mS/m and with the highest 
chloride value of all samples at 1437 mg/l. WM18, further downgradient shows a slightly better water quality 
with a chloride concentration of 416 mg/l. Boreholes located in the surrounding area, at the communities, i.e. 
boreholes BH-NN1, BH06, BH01 and BH08, indicate good water quality, with only borehole BH08 showing 
elevated concentrations of fluoride and manganese. The water quality obtained from the underground workings 
(shafts), i.e. Spud shaft, Richard shaft and Decline 4S, indicate exceedances similar to the TSF and drainage 
samples with generally higher chloride and nitrate concentrations. 

A visualisation of the relative mineral composition of the hydrocensus samples in the Piper diagram (Figure 20) 
enables the comparison of the chemical signatures of the hydrocensus samples. The typical chemical signature 
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evolution along the pollutant pathway is observed within the right triangle, where the TSF samples is dominated 
by sulphate and chloride cations compared to the borehole samples downstream with a more dominant calcium, 
magnesium water type, typically for groundwater within the Bushveld Igneous Rocks (background). While the 
Slag dump monitoring borehole (MS-BH06) has lower sulphate and chloride concentrations, which results in a 
completely different water type, i.e. magnesium/sodium calcium-chloride rather than typical sodium-chloride or 
compared to the sodium-chloride/sulphate or calcium/magnesium-chloride/sulphate water type. Fraser RWD, 
MS-Overflow, TSF Slurry Water, Mortimer TSF drain, Airfield TSF drain, Richard Shaft, Spud Shaft, Decline 4S, 
SRK3D and WM35 and MS-BH07 all show a dominant sodium, chloride and sulphate water facies, 
characterised by the process water. 

 

Figure 20: Piper diagram of the hydrocensus samples. 

9.7.5 Groundwater Quality 
Background quality 
Siyanda Mine section has been in operation since the 1930’s. Baseline ground water quality prior to mine 
operations can therefore not be assessed. Earliest groundwater samples date back to 1995. The background 
groundwater quality data (Table 21) were therefore based on the: 

 National Groundwater Archive upheld by the Department of Water and Sanitation (DWS) for catchments, 
i.e. A24D, A24E and A24F. Limited number of boreholes (9 boreholes) has water quality data in these 
catchments. These boreholes are wither located in farm properties or communities. One borehole, H06-
65497 have been monitored since 26 November 1997 to 10 October 2017, although located approx. 30 
km southwest of the project area. Median values were used for monitoring data with more than one entry. 

 Information obtained from previous studies conducted at Anglo Platinum, which include the hydrocensus 
conducted during September 1995 and May 2002, as well as the hydrocensus conducted during this study. 
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 Background water quality stated in the (SRK, 2011) report for groundwater and Bierspruit river are shown 
in Table 20.  

Most groundwater qualities indicate a Ca-Mg-HCO3 water facies, with some boreholes showing a Na-Cl water 
facies, probably deeper-seated groundwater. A Ca-Mg-HCO3 water facies is expected to represent unimpacted 
ambient groundwater quality (Figure 21). Based on the available ambient background groundwater quality data, 
groundwater is slightly alkaline with EC ranging from 43 mS/m to 188 mS/m, Cl from 5 mg/L to 330 mf/L, SO4 
from 2 mg/L to 230 mg/L and NO3 + NO2 as N from below limit of detection to 23 mg/L; however, agricultural 
activities are expected to increase nitrate concentrations. 

 

Figure 21: Piper diagram of collated background water qualities. 
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Table 20: Background groundwater quality (in mg/L). 

Name Source pH EC Na Ca Mg Cl SO4 F PO4 NO3 + 
NO2 as 
N 

NH4 TDS TOT 
ALK 

K 

SANS (2015) 

 

5-9.7 170 200 - - 300 500 1.5 - 11 - 1200 - - 

DWAF Class III 

 

6-9 520 1000 300 400 1200 1000 3.5 - 40 - 3000 - 500 

BHW1 Census Sept-1995 7.9 96.8 25.0 3.0 150.0 30.0 20.0 0.30 

 

17.10 

  

585.0 0.3 

BHS Census Sept-1995 7.2 94.6 50.0 92.0 57.0 10.3 15.0 0.80 

 

1.60 

  

530.0 <0.1 

BHR1 Census Sept-1995 8.0 84.2 35.0 2.0 115.0 16.0 16.0 0.20 

 

2.40 

  

470.0 <0.1 

BHG2 Census Sept-1995 7.7 72.5 92.0 43.0 26.0 21.0 12.0 0.50 

 

<0.3 

  

380.0 <0.1 

BHK Census Sept-1995 7.8 188.

4 

222.0 87.0 94.0 330.0 234.0 0.40 

 

4.30 

  

340.0 <0.1 

BHV Census Sept-1995 8.0 81.5 31.0 24.0 98.0 21.0 24.0 0.70 

 

<0.3 

  

450.0 <0.1 

T6285 Census May-2002 7.9 134.

0 

58.0 37.8 130.0 65.0 27.0 0.52 <1 <0.3 

  

616.0 3.0 

BH066SS (BHVB) Census May-2002 7.9 79.5 37.0 27.4 87.0 12.0 12.0 0.90 <1 3.00 

  

446.0 2.0 

BH4KL Census May-2002 8.0 99.9 44.0 10.4 194.0 21.0 10.0 0.08 <1 <0.1 

  

605.0 1.0 

BH3GK Census May-2002 8.1 43.8 30.0 31.5 16.4 49.0 37.0 0.16 <1 5.60 

  

117.0 5.0 

BH9GR Census May-2002 7.9 88.3 >130 120.0 66.0 30.0 30.0 0.30 <1 1.60 

  

447.0 <1 

P1T Census May-2002 8.6 63.0 >89 25.4 38.8 18.0 18.0 0.38 <1 3.80 

  

356.0 5.0 

BH5GLF Census May-2002 7.9 43.0 22.0 11.3 54.0 6.0 <5 1.50 <1 20.00 

  

266.0 <1 

BERNAUW DWS Nov-1979 8.4 159.

6 

164.7 63.6 84.6 250.4 138.0 0.45 0 7.02 0.02 1176.0 361.2 2.8 

H30-0093 DWS Median (2017) 8.6 102.

5 

- - - - 16.6 - 0.01 15.60 0.05 - - - 
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Name Source pH EC Na Ca Mg Cl SO4 F PO4 NO3 + 
NO2 as 
N 

NH4 TDS TOT 
ALK 

K 

H30-0094 DWS Median (2017) 8.8 96.6 11.0 11.1 114.7 23.3 4.1 0.03 0.01 9.80 0.05 756.8 450.1 0.5 

H30-0099 DWS Median (2017) 8.4 135.

1 

46.9 9.5 108.5 96.1 34.9 0.06 0.01 7.98 0.05 775.2 363.0 4.0 

KLIPKUIL DWS Jun-1983 9.7 62.7 108.7 5.1 2.2 64.0 45.6 2.16 0.01 1.31 0.02 373.0 113.4 0.8 

MAROELAS 

FONTEIN 

DWS Jul-1994 8.3 77.5 4.0 88.1 62.1 5.4 6.4 0.78 0.03 1.08 0.02 764.0 485.5 0.4 

ZQMMKE1 DWS Median (1999) 7.7 68.6 22.1 67.5 37.6 29.8 22.5 0.16 0.01 23.63 0.02 556.1 225.7 1.3 

H06-65497 DWS Median (2017) 8.4 89.1 5.9 2.7 129.5 7.0 2.1 0.12 0.02 2.08 0.03 814.6 536.0 0.6 

ZQMNHM1 DWS Median (2000) 8.0 45.3 30.2 55.3 8.0 8.1 6.3 0.34 0.02 0.14 0.02 385.0 224.1 4.1  

Range Minimum 7.2 43.0 4.0 2.0 2.2 5.4 2.1 0.03 0.00 0.14 0.02 373.0 113.4 0.3 

Maximum 9.7 188.
4 

222.0 120.0 194.0 330.0 234.0 2.16 0.03 23.63 0.05 1176.0 616.0 5.0 

Median 

 

8.0 86.3 35.0 27.4 84.6 21.0 18.0 0.38 0.01 4.05 0.02 760.4 446.0 1.6 

Note: e.g. DWS Median (2017) indicate median value calculated with the latest date during 2017. Al, Fe, Mn, Ni were all below the limit of detection. NO3 + NO2 as N target vales as NO3 as N. 
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Table 20: Summary of ambient water quality condition (in mg/l) (SRK, 2011). 

 Source pH EC Na Ca Mg Cl SO4 F NH4 

Range Groundwater 7.4-8.6 45-140 20-90 10-70 15-65 5-50 10-55 0.008-1.5 0.02-0.2 

Mean Groundwater 7.8 80 40 35 25 25 30 0.3 0.08 

Mean Bierspruit 
River 8.1 30 20 15 22 10 20 0.7 0.02 

 

Monitoring water quality 
The water quality assessment is based on Aquatico’s monitoring reports provided by the client. The current 
water monitoring network, dated to August 2021, consists of 40 surface (including process water) and 
groundwater monitoring geo-sites. The latest (ranging from Nov 2020 to Aug 2021) water quality data was 
retrieved from the reports and include 18 groundwater geo-sites and 16 surface (process water) geo-sites. The 
water quality monitoring sites for the surface/process water and groundwater is shown in Table 21 and shown 
spatially in Figure 22. 

Table 21: Description of the surface / process water and groundwater monitoring sites. 

Name Description Latitude Longitude 

Surface and process water 

UMSW01 Frasier Alexander Dam -24.96497 27.14749 

UMSW02 Asgat Return Water Dam -24.93714 27.17247 

UMSW03 Asgat Dam Overflow -24.93440 27.17696 

UMSW04 Canal at Pump Station towards Dam -24.94217 27.16793 

UMSW05 Mortimer tailings return water in the solution trench -24.96173 27.15488 

UMSW13 Bierspruit Dam -24.91324 27.14324 

UMSW21 Excess water from Richard Shaft canal to Mortimer Spruit -24.95862 27.15429 

UMSW24 Excess water from Spud Shaft canal via Mortimer Concentrator to 
Fraser Alexander return water dam 

-24.97542 27.14814 

UMSW25 Excess water from Mortimer Smelter to Fraser Alexander return 
water dam 

-24.97184 27.14543 

UMSW26 Mortimer Effluent -24.97330 27.14833 

UMSW28 Richard Shaft groundwater de-watering into Mortimer tailings solution 
trench 

-24.96182 27.15454 

UMSW29 Richard Shaft Hot water Dam S24.95932 E27.15406 -24.95932 27.15406 

UMSW37 Declines 4South Erichsen Dams (removed underground water after 
settling) 

-24.95612 27.14096 

UMSW38 Spud Shaft Hot water dams removed underground water -24.97846 27.14573 

UMSW39 Spud Shaft Cold Water dam (refrigerated water) -24.97860 27.14511 
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Name Description Latitude Longitude 

UMSW40 Spud Shaft transfer to Fraser Alexander return water dam from shaft 
to hot water 

-24.97862 27.14604 

Groundwater 

WM01 Below FA Dam west of the effluent canal -24.96332 27.14612 

WM03 Monitoring Borehole -24.93434 27.17784 

WM09 South of Airfields Tailings along the dam wall -24.96178 27.15969 

WM10 North East of Ivan Tailings Dam -24.94293 27.17900 

WM11 North East of Ivan Tailings Dam -24.94022 27.17851 

WM18 South of 1 and 2 sewage plant -24.94662 27.15930 

WM23 Northeast of Graveyard -24.94420 27.14430 

WM26 Below FA Dam next to the canal -24.96290 27.14684 

WM27 Next to Baberspan Canal Bridge -24.94406 27.16476 

WM29 Monitoring Borehole -24.96829 27.16207 

WM30 Monitoring Borehole -24.97594 27.15480 

WM34 Below FA dam next to effluent canal -24.96290 27.14684 

WM35 Below FA dam next to effluent canal -24.96290 27.14684 

WM36 Below FA Dam next to effluent canal -24.96290 27.14684 

WM37 North East of Ivan Tailings Dam -24.94022 27.17851 

WM38 North East of Ivan Tailings Dam -24.93728 27.16906 

WM39 North East of Ivan Tailings Dam south of the small dam -24.93166 27.18220 

WMB Golf Course Borehole -24.91105 27.14351 

 

The concentrations of selected constituents of both surface and groundwater geo-sites were compared against 
the following standards / target values: 

 Surface and Process water quality values: 

 The monitoring localities were evaluated against the Rustenburg Platinum Mines Limited: Union Section 
Integrated Water Use Licence (IWUL) (Assessment Set 1) listed in License No. 03/A24D/ABCGIJ/18929 
(File No. 16/2/7/A240/C5) in terms of Chapter 4 of the National Water Act (NWA), 1998 (Act 36 of 1998). 

 Additionally, the surface and process water monitoring localities were assessed against the General 
Authorisation Limit (Government Notice no. 665 of 2013) for the discharge of water into a natural non-listed 
water course) (Assessment Set 2). Adopted from Aquatico’s reports. 

 Groundwater 

▪ SANS (241-1 2015) South African National Standards for Drinking Water for groundwater. 

▪ South African Water Quality Guidelines for Drinking Water (DWAF 1996) for groundwater.  
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▪ The monitoring localities were evaluated against the Rustenburg Platinum Mines Limited: Union 
Section Integrated Water Use Licence (IWUL) (License No. 03/A24D/ABCGIJ/18929; File No. 
16/2/7/A240/C5) in terms of Chapter 4 of the National Water Act (NWA), 1998 (Act 36 of 1998). 
Adopted from Aquatico’s reports.  

The following observations were made based on exceedances for the target values (target values refer to 
exceeding any of GA or WUL limits) for surface water: 

 The constituents of concern observed for most surface / process water samples include EC, total alkalinity, 
Cl, SO4, Ca, Mg and Na. 

 Other constituents of concern include NO3 as N, NH4 as N, PO4 as P, F, Fe, Mn, Cu, Ni and Zn. 

The following observations were made based on exceedances for the target values (target values refer to 
exceeding any of SANS, DWS/DWAF or WUL limits) for groundwater water: 

 The constituents of concern observed for most groundwater water samples include EC, TDS, total 
alkalinity, Cl, SO4, Ca, Mg and Na. 

 Other constituents of concern, exceedingly only a few groundwater samples include NO3 as N, NH4 as N, 
PO4 as P, Fe, Mn, Ni and Pb. 

Based on the results, the plant process water quality is characterised by highly elevated calcium, sodium, 
chloride, and sulphate concentrations. Slightly lower concentrations are observed in samples downstream of 
the plant, i.e. the channels and effluent samples (UMSW24, UMSW25, UMSW26) with median TDS and EC 
values of 2050 mg/l and 323 mS/m, respectively. Further downstream, the Fraser RWD (UMSW01) can be 
regarded as a receptor of water discharging from the plant/TSF along the drainage channels. Similar water 
qualities are observed with elevated calcium, sodium, chloride and sulphate concentrations and a EC of 368 
mS/m. In monitoring stations UMSW01, UMSW04, UMSW24, UMSW25 and UMSW6, highly elevated Nitrate 
(as N) concentrations are observed which can be attributed to the underground (decline and shaft water) with 
Nitrate (as N) concentrations above 80 mg/l for stations UMSW38 and UMSW39. After blasting, ammonium and 
nitrate residues are transported with the ore to the processing facilities, where it is incorporated into the mine 
process water circuit. The effluent canal from the Mortimer TSF (UMSW05) is elevated in EC, TDS, Na, Cl and 
SO4, while water from Richard Shaft (UMSW28) is elevated in EC, TDS, Na and Cl, with high SO4 
concentrations. The Asgat RWD (UMSW02) is similarly elevated in EC, TDS, Na, Cl, SO4, as well as elevated 
nitrate (as N). 

While similar constituents of concern to the process water samples (and surface drainages) can be identified 
for groundwater (albeit at slightly lower concentrations, the most noticeable differences are the lower nitrate 
concentrations. Monitoring boreholes WM33, WM34, WM35 and WM36, immediately downstream of the Fraser 
RWD, show elevated chloride and sulphate, but low nitrate concentrations. The boreholes south-east of the 
Mortimer TSF (WM29 and WM30) show the highest TDS and EC values (median of 2938 mg/l and 497 mS/m 
respectively) compared to the downstream samples. The boreholes (WM18 and WM27) downstream of the 
proposed New Pit are elevated in EC, TDS, sodium, chloride and sulphate; but generally, less mineralised with 
a median EC of 256 mS/m compared to the 570 mS/m seen in the TSF monitoring boreholes (WM10, WM11 
and WM 37). 

The monitoring data clearly depict a groundwater quality which has been affected by the surface facilities such 
as the TSFs and RWDs as well as unlined canals. 



May 2022 21468204-352604-9 

 

 
 

 70 
 

 

  

Figure 22.: Location of Siyanda monitoring (process and groundwater) sites. 

9.7.6 Groundwater Levels 
The groundwater levels range from just below ground to approximately 55 mbgl with an average of only 10.8 
mbgl, and most of the boreholes measuring shallow water levels within the upper weathered/fractured aquifer. 
Only a few deeper water levels are observed within the deeper fractured aquifer, which could be related to 
groundwater abstraction/dewatering of the underground mine workings. A plot of the groundwater table against 
surface elevation data for all boreholes in Figure 23 shows a scattering of data points with a low correlation 
coefficient of 65% (R2 = 0.65). 
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Figure 23: Correlation between surface topography and groundwater levels. 

Rest water levels in the mine lease area were reported to vary from 38 m below ground level (mbgl) in WM15 
to 0.78 mbgl in WM13. Monitoring results from 2002, except for WM14 and WM 15, indicate that rest water 
levels have increased or remained constant since 1995, with water levels varying from 20.1 mbgl (SRK3D) to 
3.2 mbgl (WM35). The higher rest water levels could be due to additional surface recharge following the drought 
of 1995 or, especially in the vicinity of the TSFs, from seepage from surface facilities. Dry holes observed in the 
vicinity of Richard’s shaft could, however, be due to historical dewatering prior to 1995 as observed during 2002. 

9.7.7 Groundwater Flow 
The spatial distribution of groundwater levels is shown in Figure 24. The cone of dewatering is more prominent 
north of the retained lease area and east towards the Richard Shaft. Major dykes acting as low permeable 
features influence the ground water flow. Localized mounding of the heads in the Mortimer and Ivan TSFs have 
resulted in shallow water levels, especially south-east of the Ivan TSF and west of the Mortimer TSF. Most 
natural drainage lines or rivers are non-perennial and only flow after significant rains. Groundwater contributes 
to the underlying weathered/alluvial aquifer which is connection to the river/drainage system albeit at different 
gaining and losing conditions along the river sections. Regionally, groundwater flows radially from the mine, with 
a dominant flow direction towards the north-east. The conceptual model based on the available data is illustrated 
in Figure 25. 
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Figure 24: Borehole depth to groundwater. 

 

Figure 25: Cross Section NNW-SSE conceptual model. 

9.7.8 Acid Generation Capacity 
The ARD assessment (Delta H, 2019) showed no potential of the tested tailings and waste rock for acid 
generation and a neutral to alkaline leachate quality is therefore expected. The long-term leachate quality for 



May 2022 21468204-352604-9 

 

 
 

 73 
 

the TSFs is likely to show elevated total dissolved solids, sulphate, chloride as well as selenium concentrations, 
while the fresh tailings (i.e. Airfield TSF) seepage qualities are likely to show also elevated aluminium, total 
chromium and nickel and concentrations. 

9.7.9 Source-Pathway-Receptor 
For a risk to a receptor to exist both a source of contamination and a pathway must be present (the pathway 
provides the mean or route for contamination to a receptor). The source-pathway-receptor relationship entails 
the identification of: 

 Source(s) of contamination; 

▪ Existing Mine Residue Facilities (MRF) within the proximity of the proposed New Pit; 

▪ New Pit; 

▪ New Pit waste rock backfill. 

 The possible/likely pathways that the contaminants may migrate through once in contact with the 
subsurface; 

 Pathways of contaminant transport is expected to be through groundwater flow, surface runoff (off-site 
migration) and shallow interflow (seepages). 

 Receptors in the context of the water resource would be users of the groundwater resource itself, including: 

▪ Groundwater abstracted through a borehole for domestic, livestock watering or irrigation use, 

▪ Aquatic fauna and flora in a receiving water course (groundwater contribution to baseflow), and 

▪ Any water user abstracting water from a receiving watercourse. 

The receptors in relation to the proposed New Pit is described below: 

 Based on the hydrocensus results, groundwater use is limited, and no domestic pumping boreholes were 
identified within the proximity of the pit. 

9.7.10 Aquifer Characterisation 
Groundwater Vulnerability 
Groundwater vulnerability gives an indication of how susceptible an aquifer is to contamination. Aquifer 
vulnerability is used to represent the intrinsic characteristics that determine the sensitivity of various parts of an 
aquifer to being adversely affected by a contaminant load imposed from surface. Figure 26 shows the national 
groundwater vulnerability ratings underlying the project area, indicating the tendency or likelihood for 
contamination to reach a specified position in the groundwater system after introduction at some location above 
the uppermost aquifer. The method is based on the DRASTIC method which includes the following parameters: 
Depth to water table; Recharge (net); Aquifer media; Soil media; Topography; Impact of the vadose 
(unsaturated) zone; conductivity (hydraulic). Based on the national results, the aquifer underlying the project 
area has a low vulnerability rating. 

Aquifer Classification 
Groundwater occurrence in the Rustenburg Layered Suite of the BIC is associated mainly with deeply 
weathered and fractured mafic rocks. The groundwater yield potential is classified as poor since most boreholes 
produce less than 2 litres per second (l/s). Mafic rocks of the BIC tend to weather to a clay rich soil, which has 
low permeability and considered to reduce the recharge to underlying aquifers. The aquifer system underlying 



May 2022 21468204-352604-9 

 

 
 

 74 
 

the proposed New Pit is described as an intergranular and fractured aquifer with borehole yields varying 
between 0.5 to 2 l/s. 

A micro-fractured matrix in the fractured aquifers provides the storage capacity with limited groundwater 
movements, while secondary features such as fractures / faults and bedding planes enhance the groundwater 
flow. Based on the aquifer classification map (Parsons & Conrad, 1998), the aquifer system underlying the 
project area is regarded a “minor aquifer”. A summary of the classification scheme is provided in Table 22. In 
this classification system, it is important to note that the concepts of Minor and Poor Aquifers are relative and 
that yield is not quantified. Within any specific area, all classes of aquifers should therefore, in theory, be present. 

Table 22: Aquifer classification scheme after (Parsons & Conrad, 1998) 

Aquifer Description 

Sole source aquifer An aquifer used to supply 50% or more of urban domestic water for a given area, for 
which there are no reasonably available alternative sources, should this aquifer be 
impacted upon or depleted. 

Major aquifer region High-yielding aquifer of acceptable quality water. 

Minor aquifer region Moderately yielding aquifer of acceptable quality or high yielding aquifer of poor-
quality water. 

Poor aquifer region Insignificantly yielding aquifer of good quality or moderately yielding aquifer of poor 
quality, or aquifer that will never be utilised for water supply and that will not 
contaminate other aquifers. 

Special aquifer region An aquifer designated as such by the Minister of Water. 
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Figure 26: Groundwater vulnerability map. 
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Figure 27: Aquifer classification. 

Aquifer Protection Classification 
As part of the aquifer classification, a Groundwater Quality Management (GQM) Index is used to define the level 
of groundwater protection required (Parsons 1995). The point scoring system and classification of the site-
specific project area are presented in Table 23. 

Table 23: Groundwater Quality Management (GQM) Classification System. 

Aquifer System Management Classification 

Class Points Project area 

Sole Source Aquifer System: 
Major Aquifer System: 
Minor Aquifer System: 
Non-Aquifer System: 
Special Aquifer System: 

6 
4 
2 
0 
0 – 6 

2 

Aquifer Vulnerability Classification 

High: 
Medium: 
Low: 

3 
2 
1 

1 
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The recommended level of groundwater protection based on the Groundwater Quality Management 
Classification is calculated as follows: GQM Index = Aquifer System Management x Aquifer Vulnerability = 2 x 
1 = 2. 

A Groundwater Quality Management Index of 2 was estimated for the project area from the ratings for the 
Aquifer System Management Classification (Table 24). According to this estimate, a low-level groundwater 
protection is required. 

Table 24: GQM index for the project area. 

Index Level of Protection Project area 

<1 
1 - 3 
3 - 6 
6 - 10 
>10 

Limited 
Low Level 
Medium Level 
High Level 
Strictly Non-Degradation 

2 

 

9.7.11 Groundwater Model Development 
Software Model choice 
The software code chosen for the numerical finite-element modelling work was the 3D groundwater flow and 
transport model SPRING, developed by the delta h Ingenieurgesellschaft mbH, Germany (König, 2011).  

The software is capable to derive quantitative results for groundwater flow and transport problems in the 
saturated and unsaturated zones of an aquifer.  

Model Set-Up Boundaries 
The model domain covers a surface area of 2 605 km2 and straddles the upper Bierspruit and Brakspruit 
catchments, which coincides with the A24D, A24F and A24E quaternary catchment boundaries, to ensure a 
dependable water balance for the model with recharge being the main driver of groundwater flow. The 
boundaries follow accordingly mostly topographic highs, which are considered to also define groundwater 
divides and therefore outer no-flow model boundaries. The model domain was spatially discretised into 186 630 
nodes on eleven node layers, which make up ten finite-element layers with 213 633 elements (triangles and 
quadrangles) each. The chosen model discretisation allows a sufficiently accurate representation of discrete 
physical features (dykes, drainages, mine infrastructure layout) in a regional groundwater flow model  
(Figure 28). 
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Figure 28: Finite element mesh of the groundwater model (mining areas indicated black, surface 
drainages in blue). 

The different data sources used to define the elevations of the different model layers are given in Table 25. The 
layers were arranged to represent the conceptual model as well as the Merensky and UG2 reef targeted over 
the life of mine. Not all layers used to represent the mine layout are therefore present throughout the model 
domain (Figure 29). The upper layer (discretised into two layers to account for the unsaturated zone calculations 
and increase numerical stability) simulates the shallow weathered and alluvial aquifers, while the underlying 
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layers represent the deeper fractured aquifer in the BC. As a result, the deeper bedrock aquitard was sub-
divided into two layers for numerical reasons above and below the UG2 reef layer 7. The layer arrangement is 
shown in a cross-section in Figure 29. 

Table 25: Arrangement of model layers in the groundwater model. 

Element layer Node layer Aquifer feature Data used for interpolation 

I, top 1 Surface elevation Digital Elevation Model (DEM) 25x25m 

I, bottom 2 Soil/turf layer DEM-2 

II, bottom 3 Weathered aquifer 15m thickness 

III, bottom 4 Weathered fractured aquifer 
(upper) 

30m thickness 

IV, bottom 5 Fractured aquifer (upper) Split for numerical accuracy 

V, bottom 6 Bedrock (aquitard) (upper split) 

VI, bottom 7 Reef elevation Merensky structure plan.dxf Polyline 

VII, bottom 8 Fractured aquifer (upper) Split for numerical accuracy 

VIII, bottom 9 Bedrock (aquitard) (upper split) 

IX, bottom 10 Bedrock (aquitard) 350m thickness 

X, bottom 11 Bedrock (aquitard) - 600mamsl 

 

 

Figure 29: Vertical grid layout across the mining area (NW-SE cross section, colours indicate 
numerical model layers only). 

9.8 Geochemistry 
This section was sourced from the Geochemical impact assessment report (Golder, 2022b), which is 
appended as APPENDIX H. 
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The sampling strategy included the collection 3 composite samples from the sampling points as per Table 26. 
The number of discrete samples depended on the site conditions. However, the samples were spatially 
distributed over accessible areas in the open pit to capture a degree of compositional variability. 

Table 26: List of samples collected. 

Sampling Point Waste Field ID Number of 
Composite 
Samples 

Number of Discrete 
Samples 

Anorthosite Rock Unit SBPM-ARU-01 1 Collected from the 
different positions/ points 
in the current open pit to 
allow for spatial 
representativeness and 
assess compositional 
variability with depth.  

Pyroxenite Rock Unit SBPM-PxRU-01 1 

Norite Rock Unit SBPM-NRU-01 1 

TOTAL 3  

 

All the waste rock samples were submitted to a SANAS accredited laboratory and were subjected to 
mineralogical and static testing comprised of: 

 Mineralogical analysis by X-ray Diffraction (XRD).  

 Whole element analysis:   

 Major and minor elements (XRF);  

 Trace elements.  

 Acid-base accounting (ABA).   

▪ Sulphur and Carbon speciation.  

Static testing, such as ABA, gives an indication of the overall potential that a rock sample will generate acidic 
leachate. It determines the balance of acid generating and acid neutralizing capacity of a sample. This is a 
relatively low-cost procedure which can be done in a matter of hours to a few days, although laboratory turn-
around times are typically two to three weeks. The static testing program consists of screening-level tests that 
can be used to determine the potential for acid mine drainage and metal leaching of the various rock types, 
culminating in an initial assessment of potential environmental concerns and identification of mitigation 
measures. If the static testing program results in uncertainties regarding expected environmental behaviour, or 
if this behaviour is expected to change over time due to transient processes such as sulphide oxidation, kinetic 
testing is typically recommended. 

9.8.1 Acid Rock Drainage Assessment 
ARD screening criteria  
The screening criteria used in this study to assess the acid generation potential of the SBPM mine waste 
material were based on guidelines from (Price et al, 1997) in conjunction with (Soregaroli et al, 1997), shown in 
Table 27, (Morin et al, 1997) and (MEND., 2009), shown in Table 28, as well as (Usher, 2003), shown in 
Table 29. 
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Table 27: Acid generation potential assessment criteria, based on guidelines from (Price et al, 1997) and 
(Soregaroli et al, 1997) 

Sulphide Sulphur NPR (Bulk NP/AP) Potential for ARD Comments 

<0.30% --- None No further ARD testing 
required provided there 
are no other metal 
leaching concerns. 
Exceptions: host rock 
with no basic minerals, 
sulphide minerals that 
are weakly acid soluble. 

>0.30% 

<1.00 Likely Likely to be ARD 
generating 

1.00-2.00 Possibly Possibly ARD 
generating if NP is 
insufficiently reactive or 
is depleted at a rate 
faster than that of 
sulphides. 

2.00-4.00 Low Not potentially ARD 
generating unless 
significant preferential 
exposure of sulphides 
occur along fractures or 
extremely reactive 
sulphides are present 
together with 
insufficiently reactive 
NP. 

>4.00 None No further ARD testing 
required unless 
materials are to be used 
as a source of alkalinity. 

 

Table 28: Acid generation potential assessment criteria, based on guidelines from (Morin et al, 1997) 
and (MEND., 2009) 

Paste pH NPR (Bulk NP/AP) Potential for ARD Comments 

<6.00 <1.00 Acid generating Net acid generating, and 
already acidic 

>6.00 <1.00 Potentially acid 
generating 

Potentially acid 
generating unless 
sulphide minerals is 
non-reactive. Thus, 
samples are net acid 
generating, but not yet 
acidic. 

<6.00 and >6.00 1.00≤NPR≤2.00 Uncertain Possibly acid generating 
if NP is insufficiently 
reactive or is depleted at 
a rate faster than 
sulphides. 
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Paste pH NPR (Bulk NP/AP) Potential for ARD Comments 

>6.00 >2.00 Not potentially acid 
generating (Non-PAG) 

Not expected to 
generate acidity i.e., 
samples are net acid 
neutralizing. 

<6.00 >2.00 --- Theoretically not 
possible 

Table 29: Acid generation potential assessment criteria, based on guidelines from (Usher, 2003) 

Nett Neutralisation Potential Potential for ARD 

< 20 kg CaCO3 eqvt. / tonne Potentially acid generating (PAG) 

> -20 kg and < +20 CaCO3 eqvt. / tonne Uncertain 

> +20 kg CaCO3 eqvt. / tonne Not potentially acid generating (Non-PAG) 

 

9.8.2 Classification of waste according to SANS 10234 (GN R. 634) 
Section 4 of GN R. 634 of August 2013 requests that all waste generators must ensure that their waste is 
classified following SANS 10234 of 2014 within 180 days of generation, except if it is listed in Annexure 1, which 
do not require Classification and Assessment. Moreover, the section requests for waste re-classification and re-
assessment every 5 years. The section states as follows:  

1) Wastes listed in Annexure 1 of these Regulations do not require classification in terms of SANS 10234. 

2) Subject to sub-regulation (1), all waste generators must ensure that the waste they generate is classified 
in accordance with SANS 10234 within one hundred and eighty (180) days of generation. 

3) Waste must be kept separate for the purposes of classification in terms of sub-regulation (2) and must not 
be mixed prior to classification. 

4) Waste must be re-classified in terms of sub-regulation (2) every five (5) years, or within 30 days of 
modification to the process or activity that generated the waste, changes in raw materials or other inputs, 
or any other variation of relevant factors. 

5) Waste that has been subjected to any form of treatment must be re-classified in terms of sub-regulation 
(2), including any waste from the treatment process. 

6) If the Minister reasonably believes that a waste has not been classified correctly in terms of sub-regulation 
(2), he or she may require the waste generator to have the classification peer-reviewed to confirm the 
classification.  

According to South Africa National Standards (SANS), 10234 of 2019 published by the South African Bureau of 
Standards (SABS) in December 2019, waste classification is done following a standardised global system for 
classification of potentially hazardous waste streams by looking into their intrinsic properties. The classification 
according to the regulation, SANS 10234, considers the physical, health, and environmental hazards. The 
chemical test results, as well as intrinsic properties of the waste streams, were used for the classification 
following SANS 10234 of 2019. Constituents present in concentrations exceeding 1% are used for classification 
in terms of health hazards, except when the constituent is known to be toxic at lower concentrations 
(carcinogens, etc.) (Table 30).  
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Where specific South African guidance is lacking, classification takes cognisance of European Regulation (EC) 
No. 1272/2008 on the Classification, Labelling and Packaging of Substance and Mixture (CLP Regulation) which 
adopts, within the European community, the GHS as published United Nations Social and Economic Council. 

Table 30: Hazard classes and associated cut-off concentration limits 

Hazard class Cut-off value (concentration limit) % 

Acute toxicity  > 1.0 

Skin corrosion  > 1.0 

Skin irritation  > 1.0 

Serious damage to eyes  > 1.0 

Eye irritation  > 1.0 

Respiratory sensitization  > 1.0 

Skin sensitization  > 1.0 

Mutagenicity: 
Category 1 
Category 2 

 

> 0.1 

> 1.0 

Carcinogenicity  > 0.1 

Reproductive toxicity  > 0.1 

Target organ systemic toxicity > 1.0 

Hazardous to the aquatic environment > 1.0 

 

9.8.3 Waste Assessment (GN R. 635) 
A GN R.635 waste assessment is performed to determine the type of waste and subsequently determine the 
correct barrier design requirements for disposal. The assessment of waste was done in terms of the procedures 
stipulated in GN R.635 of 23 August 2013 where the potential level of risk associated with the disposal of 
materials/wastes was determined by following the prescribed and appropriate leach test protocols. The results 
were assessed against the four levels of thresholds for leachate and total concentrations, which in combination, 
determine the waste type and associated barrier design/liner requirements. The relevant terminology is as 
follows:  

 LC = means the leachable concentration of a particular contaminant in a waste, expressed as mg/l  

 TC = means the total concentration of a particular contaminant in a waste, expressed as mg/kg  

 LCT = means the leachable concentration thresholds for contaminants in a waste (i.e., LCT0, LCT1, LCT2, 
and LCT3)  

 TCT = means the total concentration thresholds for contaminants in a waste (i.e., TCT0, TCT1, TCT2)  

The flow diagram of the process followed to determine the waste type for correct disposal is presented in  
Figure 30. According to this process, the waste needed to be analysed to determine total and leachable 
concentrations of potential Constituents of Concern (COCs). The results were then compared to the threshold 
values to determine the waste type. 
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Figure 30: Flow diagram for waste assessment according to the GN R.635 

9.8.4 Results 
Study Limitation 
 The short-term leach tests were carried out on fresh waste rock material which would normally result in 

low concentrations of constituents as the material would still be intact in comparison to a weathered waste 
rock material. Therefore, the results of the short-term leach may not be a true representation of long-term 
potential conditions and impacts.  

 The analyses were limited to only 3 rock types excluding the ore itself and therefore some of the 
conclusions and assumptions were made based on reviewed reports in addition to the analysis carried out 
in this study.  

Mineralogy 
The mineralogical composition of the SBPM waste rock samples is presented in Figure 31 and Table 31. The 
mineralogical analysis was aimed at identifying minerals that have a potential of generating acidity (sulphides 
and sulphates) and neutralisation potential (including carbonate and silicate minerals).  

The results indicate the following:  

 Overall, there were nine crystalline mineral phases detected by the XRD method to be present in the open 
pit samples.  

 SBPM-ARU-01_Comp (Anorthosite) and SBPM-NRU-01_Comp (Norite) samples are seen to have 
significant quantities of plagioclase.  

 SBPM-PxRU-01_Comp (pyroxenite) is observed to have Enstatite, Calcite, Plagioclase, and Lizardite as 
the dominant mineral phases. 
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 No acid generating minerals such as pyrite were detected.  

 With respect to neutralising mineral phases contributing to buffering are minerals associated with sulphide-
richness such as aluminosilicate minerals e.g., chlorite, smectite, biotite, muscovite, plagioclase, and 
amphibole and other silicate minerals such as olivine and pyroxene (Johnson & Hallberg, et al. 2000). Their 
contribution to acid-neutralization reactions has been examined in several field studies and through 
controlled laboratory experiments (Lasaga, et al., 1994). During the period of carbonate- and hydroxide-
mineral dissolution, aluminosilicate minerals may also dissolve, thus consuming H+ and releasing H4SiO4, 
Al3+, and other cations, including K, Ca, Mg, and Mn. Silicate dissolution is generally not rapid enough to 
buffer the pore water to a specific pH. Such reactions, however, do consume H+ and contribute to the 
overall long-term acid-neutralization potential of mine wastes.  

 From this mineralogy data, it is evident that all SBPM waste rock samples seem to have no acid generating 
minerals such as pyrite being detected in all samples, which suggests acid generation is unlikely to occur. 

 

 
Figure 31: A comparison of the mineralogical composition of SBPM waste rock samples 

Table 31: SBPM waste rock mineralogy and weathering rate of minerals 
Weathering 
rate (Bowell 
et al, 2000) 

Phase 
Name 

Chemical Formula (IMA, 2021) Anorthosite Pyroxenite Norite 

SBPM-ARU-
01/composit
e 

SBPM-PxRU-
01/composit
e 

SBPM-NRU-
01/composit
e 

Mineral Phase Proportion (wt.%)  

Dissolving Calcite Ca (CO3) nd 14.1 0.1 
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Weathering 
rate (Bowell 
et al, 2000) 

Phase 
Name 

Chemical Formula (IMA, 2021) Anorthosite Pyroxenite Norite 

SBPM-ARU-
01/composit
e 

SBPM-PxRU-
01/composit
e 

SBPM-NRU-
01/composit
e 

Mineral Phase Proportion (wt.%)  

fast 
weathering 

Diopside CaMgSi2O6 0.4 2.1 0.6 

Intermediate 
Weathering 

Enstatite Mg2Si2O6 0.4 50.7 8.7 

Lizardite  Mg3Si2O5(OH)4 nd 5.7 nd 

Actinolite  ☐Ca2(Mg4.5-2.5Fe2+0.5-2.5) Si8O22(OH)2 0.2 0.3 0.7 

Talc Mg3Si4O10(OH)2 0.1 1.4 0.4 

Smectite   (Na, Ca)0.3(Al, 
Mg)2Si4O10(OH)2·nH2O 

1.2 9.8 1.2 

Slow 
weathering 

Plagioclase (Na, Ca) AlSi3O8 97.7 13.9 88 

Inert Quartz  SiO2 0.1 2 0.2 

Notes: nd-not detected 

 

Elemental Composition 
The extent of elemental enrichment in the SBPM waste rock samples were assessed using the geochemical 
abundance index (GAI). The GAI compares the measured concentration of an element with the estimated 
median crustal abundance after (Fortescue, et al. 1992; Price, 1997), using the equation:   

𝐺𝐴𝐼 = 𝑙𝑜𝑔2 [𝐶𝑛⁄1.5 × 𝐵𝑛] 

where 𝐶𝑛 is the concentration of the element in the sample and 𝐵𝑛 is the crustal abundance of that element.  

The GAI is expressed in integer increments from 0 through to 6, where a GAI of 0 indicates the element is 
present at a concentration similar to or less than the crustal abundances; GAI of 3 corresponds to a 12-fold; and 
so forth, up to a GAI of 6, which indicates a 96-fold or greater enrichment above the median crustal abundances. 
The elements that were found to be enriched in at least one sample of the discard samples are shown in  
Table 32.  

Table 32: Geochemical abundance index for SBPM waste rock samples 

Sample ID  Rock Type Elements with GAI > 0 

SBPM-ARU-01/composite Anorthosite Au, Bi, Na, Pt, Te 

SBPM-PxRU-01/composite Pyroxenite Au, Bi, C, Co, Cr, Mg, Na, Ni, Pt, Te 

SBPM-NRU-01/composite Norite Au, Bi, C, Cr, Na, Ni, Pt, Te 

Note: Elements with a GAI > 3 are highlighted in bold.  

It should be noted that a high concentration of elements determined by the GAI does not imply that these 
elements will be easily mobilised in the environment thereby resulting in environmental or health impacts, 
however it does give an indication of the potential source of contaminants which requires further investigation 
(INAP, 2010). 
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Acid Base Accounting 
Acid generating and neutralising potential  

The acid base accounting results of the SBPM waste rock samples is presented in Table 33. 

Table 33: Acid base accounting results for SBPM waste rock samples 

Parameter Units Anorthosite Pyroxenite Norite 

SBPM-ARU-
01/composite 

SBPM-PxRU-
01/composite 

SBPM-NRU-
01/composite 

Paste pH s.u 9.3 9.0 9.4 

Total Sulphur % 0.003 0.005 0.025 

Sulphide Sulphur % <0.003 0.005 0.016 

Sulphate  % <0.003 0.003 0.008 

Total Carbon % 0.01 1.75 0.02 

Organic Carbon % 0.01 0.07 0.02 

Inorganic Carbon  % <0.01 1.68 <0.01 

Bulk NP1   kg CaCO3/T 19 145 14 

CaNP1 kg CaCO3/T 140 0.83 13 

SAP2 kg CaCO3/T 0.16 0.5 0.16 

TAP2 kg CaCO3/T 0.094 0.16 0.78 

SNNP3 kg CaCO3/T 19 145 14 

TNNP3 kg CaCO3/T 19 145 13 

SNPR4 no units 122 290 88 

TNPR4 no units 203 928 18 

Classification based on SNPR 

  

non-PAG non-PAG non-PAG 

Note 
1Bulk NP - is NP measured by the modified Sobek titration and is used for the NPR calculation; CaNP is carbonate neutralisation potential. 2SAP – acid potential based on Sulphide 

Sulphur; TAP – acid potential based on total Sulphur 
3SNNP – Sulphide Sulphur Net Neutralisation Potential = BulkNP – SAP; TNNP – Total Sulphur Net Neutralisation Potential = BulkNP – SAP 
4SNPR – is the ratio of SAP and bulk NP; TNPR – is the ratio of TAP and bulk NP 

A brief discussion of the results is presented below:  

 The relationship between paste pH and %sulphide shown in Figure 32, indicates that the sulphide- sulphur 
content varies from 0.003% – 0.025 %, with the paste pH ranging from 9.0-9.4. The near alkaline paste pH 
for all the waste rock samples indicates sufficient neutralising minerals to buffer any acidity that maybe 
generated by the sample in the short term.  

 A comparison of sulphur speciation indicates that the sulphur is in the form of sulphide for all the samples. 
The highest sulphur-sulphide concentrations were recorded for pyroxenite sample with 0.016% (SBPM-
PxRU-01/composite), which based on the sulphur content screening criteria (<0.3%) indicates that these 
samples do not have sufficient oxidisable sulphide to sustain acid generation.   
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 The bulk NP indicates the ability of the samples to neutralise acid formation. The Bulk NP ranged from 14 
to 145 kg CaCO3/t. The carbonate neutralisation potential (CaNP), which looks at the neutralisation 
potential of the sample based on the presence of carbonate minerals ranged from 0.83 kg to 140 CaCO3/t 
for the samples. A comparison of the Bulk NP and CaNP for the samples is shown in Figure 33, which 
shows that two samples (Anorthosite: SBPM-ARU-01/composite and Norite: SBPM-NRU-01/composite) 
have BulkNP greater than carbonate neutralisation potentials (CaNP), while one sample (pyroxenite: 
SBPM-PxRU-01/composite) showed the CaNP that is greater than BulkNP. The lower Bulk NP than CaNP 
indicates the NP is related more to aluminosilicates than carbonates. 

 A comparison of sulphide AP (SAP) to bulk NP indicates that all samples have a higher BulkNP then SAP 
which means a higher buffering capacity to prevent acid generation. 

 

Figure 32: Paste pH vs sulphide (%S) for SBPM waste rock samples 
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Figure 33: Carbonate NP vs Bulk NP for SBPM waste rock samples 

 

Figure 34: Bulk NP vs SAP for SBPM samples 

ARD potential 
Classification of acid rock drainage (ARD) potential for the SBPM waste rock samples were based on the 
guidelines as described in Section 9.8.1 above. The paste pH vs. SNPR (BulkNP/SAP), which is based on 
sulphide content is shown in Figure 35. The results indicate that the two waste rock samples (Arnothosite and 
Norite) are categorized as Non-Potentially Acid Generating (Non-PAG), whether screened according to (MEND., 
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2009) or (Usher, 2003), while only one sample pyroxenite is categorised as potentially acid forming (PAG), due 
to a low SNPR (which is in fact based on very low values of SAP and Bulk NP, and so not significant). 

This means that all three samples can be considered to be non-acid forming.  

 

Figure 35: Paste pH vs SNPR (BulkNP/SAP) for SBPM samples 

Short-Term Leach Tests 
The Australian standard leaching procedure (ASLP) leach test was carried out on the SBPM waste rock 
samples, to obtain indications of the potential drainage quality and Potential constituents of concern (PCOC). 
This short-term leach test measures readily soluble components of geological materials but do not predict long 
term water quality. Water-rock interactions often develop over periods of time that are much greater than can 
be represented in an 18-to-24-hour extraction test (INAP, 2010). In evaluating metal leaching, the results from 
the ASLP leach test were compared to the SBPM water use licence (WUL) limits and the South African water 
quality guidelines which use maximum threshold values for PCOC based on water use (i.e., Domestic use (most 
stringent), Livestock use and Irrigation use), with exceedances of the WUL limits and guideline threshold values 
being highlighted (Table 34). The result from this comparison indicates:  

 The pH levels in the pyroxenite and norite samples of SBPM were found to be above the SBPM WUL limit 
and domestic use guideline limit.  

 Iron (Fe) concentrations were found to be above the SBPM WUL limit and domestic use standard guideline 
for anorthosite and norite samples.  

 All other PCOC were within the SBPM WUL limits and water quality guideline limits for different categories.  

In addition to the water quality guideline comparison the metal leaching results were also evaluated, based on 
drainage chemistry with the result of this shown in Figure 36 and Figure 37. The results of this comparison 
indicate:  

 The leachate from all the SBPM waste rock samples can be classified as neutral-mine drainage, with 
Figure 37 indicating that SBPM samples have leachate that is near-neutral with low metal content. 
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Table 34: Comparison of the deionised water leach (ASLP S:L 1:20) results for SBPM waste rock samples with WUL limits and South African Water 
Quality Guidelines 

Potential 
Constituent of 
concern 

Unit SBPM-ARU-01 SBPM-PxRU-01 SBPM-NRU-01 SBPM  WUL DWAF (1996) Water quality standards 

Limit Domestic use Livestock Irrigation 

pH s.u 8.8 9.1 9.2 6.0-8.5 6.0-9.0 ng 6.5-8.4 

TDS mg/l 88 60 64 nl 450 1000 ng 

EC mS/m 5.31 9.25 6.46 70≤150 ng ng 40 

F- mg/l <0.1 <0.1 <0.1 <1.0 1 2 2 

Cl- mg/l 0.44 <0.25 0.40 ≤100 100 1500 ng 

NO3
- as N mg/l 0.23 <0.1 <0.1 <6 6 ng ng 

SO4
2- mg/l 13.3 1.67 12.4 ≤200 200 1000 ng 

Cr 6+ mg/l <0.05 <0.05 <0.05 ni 0.05 0.05 0.05 

Al mg/l 3.090 0.050 1.670 ≤0.15 0.15 5 5 

As mg/l 0.001 0.001 0.004 ni 0.01 1 0.1 

B mg/l 0.050 0.017 0.044 ni ng 5 0.5 

Ca mg/l 7.3 8.2 7.9 <35 32 1000 ng 

Cd mg/l <0.0001 <0.0001 <0.0001 ni 5 10 10 

Co mg/l <0.001 <0.001 0.001 ni ng 1 0.05 

Cr mg/l 0.005 0.003 0.015 ni ng ng ng 

Cu mg/l 0.014 <0.001 0.010 ≤0.2 1 0.5 0.2 

Fe mg/l 0.66 0.090 0.76 ≤0.10 0.1 10 5 

Hg mg/l <0.0001 <0.0001 <0.0001 ni 0.001 0.001 ng 

K mg/l 0.430 0.280 0.230 ni 50 ng ng 



May 2022 21468204-352604-9 

 

 

 
 92 

 

Potential 
Constituent of 
concern 

Unit SBPM-ARU-01 SBPM-PxRU-01 SBPM-NRU-01 SBPM  WUL DWAF (1996) Water quality standards 

Limit Domestic use Livestock Irrigation 

Mg mg/l 1.800 5.220 2.380 ≤30 30 500 ng 

Mn mg/l 0.010 <0.001 0.010 ≤0.02 0.05 10 0.02 

Mo mg/l 0.001 <0.001 <0.001 ni ng 0.01 0.01 

Na mg/l 6.42 3.01 4.93 ≤100 100 2000 70 

Ni mg/l 0.011 0.001 0.015 ≤0.2 ng 1 0.2 

Pb mg/l 0.004 <0.001 <0.001 ni 0.01 0.1 0.2 

Se mg/l 0.001 0.001 0.001 ni 0.02 50 0.02 

U mg/l <0.0001 <0.0001 <0.0001 ni ng ng 0.01 

V mg/l 0.007 0.013 0.008 ni 0.1 1 0.1 

Zn mg/l 0.010 <0.001 <0.001 ni 3 20 1 
Note: Red highlight with italic value indicates exceedance of IWUL limit and a SAWQG        ng – guideline not specified  ni– not included in WUL.
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Figure 36: Classification of leachate from the ASLP leach test for SBPM samples, modified after (INAP, 
2010) 

 

 

Figure 37: Ficklin diagram showing the composition of leachate from the ASLP leach test for SBPM 
waste rock samples 
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Waste Assessment 
The results of total concentrations (elemental composition) of waste rock samples were compared to the GN R. 
635 total concentration threshold limits (TCT), which are shown in Table 35. The following observations are 
made from the comparison: 

 The concentrations of barium (Ba), manganese (Mn), cobalt (Co), and nickel (Ni) exceeded the TCT0 
threshold in pyroxenite sample (SBPM-PxRU-01/composite);  

 The concentrations of barium and nickel exceeds TCT0 in the norite sample (SBPM-NRU-01/composite); 
and 

 The total concentration of barium exceeded the TCT0 in the anorthosite sample (SBPM-ARU-
01/composite).  

 None of the total concentration values measured in any of the samples exceed the TCT1 or higher 
threshold values. 

Leach tests have an important role in providing information to support the assessment of the environmental 
risks associated with the material sampled. The SBPM waste rock samples were also assessed according to 
the Leachable Concentration Threshold limits (LCT). None of the samples had leachable concentrations of 
constituents in excess of the respective LCT thresholds. 

Based on the waste assessment regulations, all SBPM waste samples are assessed as Type 3 wastes (i.e., 
TCT0<TC<TCT1). However, they are of a similar environmental risk profile as Type 4 wastes, due to low risk 
from leachable parameters (i.e., LC ≤ LCT0). 
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Table 35: Waste assessment (Total concentrations) for SBPM waste rock samples, screened against GN R.635 

PCOC Units GN R.635 levels of thresholds for 
total concentrations (mg/kg) 

Anorthosite Pyroxenite Norite 

TCT0 TCT1 TCT2 SBPM-ARU-01/composite SBPM-PxRU-01/composite SBPM-NRU-01/composite 

As mg/kg 5.8 500 2000 0.3 1.2 0.7 

Ba mg/kg 62.5 6250 25000 140 67 123 

Cd mg/kg 7.5 260 1040 0.01 0.05 0.03 

Co mg/kg 50 5000 20000 7 74.2 29.0 

Cr mg/kg 46000 800000 N/A 65 2292 961 

Cu mg/kg 16 19500 78000 29.4 59.8 69.8 

Hg mg/kg 0.93 160 640 0.00 0.05 0.02 

Mn mg/kg 1000 25000 100000 190 1504 633 

Mo mg/kg 40 1000 4000 0.1 0.2 0.2 

Ni mg/kg 91 10600 42400 59 700.6 259.5 

Pb mg/kg 20 1900 7600 2 2 2 

Sb mg/kg 10 75 300 0.02 0.10 0.02 

Se mg/kg 10 50 200 0.04 0.054 0.04 

V mg/kg 150 2680 10720 15 90 47 

Zn mg/kg 240 160000 640000 14 66 31 
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9.9 Wetlands 
This section was sourced from the Wetland impact assessment report (Golder, 2022e), which is appended as 
APPENDIX I. 

A field survey to identify and delineate the wetlands within a 500 m buffer of the proposed Project infrastructure 
footprint was conducted on the 18th of November 2021. Field survey made use of the delineation methodology 
detailed in the DWAF (2005) wetland delineation guidelines. 

The study area is located within the Crocodile (West) and Marico Water Management Area (WMA) and straddles 
the boundaries of the quaternary catchments A24E, A24D and A24F (Figure 38). The Crocodile (West) and 
Marico WMA is not mapped as a strategic Water Source Area (SWSA) as the nearest SWSA is the Crocodile 
River Valley SWSA, which is located to the west of the study area. Based on the National Wetland Map 5 
coverage (2020) as indicated in Figure 38, no wetlands were identified to occur in the study area. However, 
during the field-based survey, a Hillslope Seep wetland that flows in a North-Eastern direction into a Dam located 
just outside the study area, was identified and assessed as part of this study.  

9.9.1 Wetland Delineation and Classification 
Wetland Delineation and Classification 
The delineated watercourses within 500m of the proposed mining developments are shown in Figure 39. The 
infield sampling of soil and vegetation in conjunction with the recording of diagnostic topographical / terrain 
indicators and features, enabled the delineation of the following distinct watercourse units: 

 W01: Hillslope Seep Feeding a Watercourse 

Unit W01 is a seep that is driven by a combination of surface and lateral inputs from the surrounding landscape. 
The system is augmented artificially by the outflow from a sewage treatment works, and flows in a north-easterly 
direction into a large dam that is positioned just outside the 500 m study area. The seep is dominated by 
temporary to seasonal hydromorphic soil characteristics (Photo 1), with sedges and obligate wetland vegetation 
(e.g. typha capensis, cyperus compresus, and cyperus latifolius) particularly prevalent in this zone towards the 
lower (North Eastern) end of the assessed unit (Photo 2 & 3). Vegetation communities within the system are 
thus dominated by hydrophytic grass species and sedges/plants in the wetter zones. There was also evidence 
of human intervention within the seep in the form of small drains and berms, infilling associated with the main 
access road (Photo 3), as well as an old railway crossing with poorly positioned pipes effectively impounding 
flows through the top half of the system (Photo 5). These drains are poorly positioned and therefore do not alter 
the hydrological functioning of the wetland much. The wetland is also heavily utilized for grazing of livestock and 
was burnt at the time of the site visit, presumably to stimulate plant growth for this purpose (Photo 4).  
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Photo 1 Photo 2 

  
Photo 3 Photo 4 

  

Photo 5 Photo 6 

 

9.9.2 Present Ecological State (PES) Assessment 
The W01 hillslope seep was assessed as being largely modified and falling within PES Class D. A summary of 
the relevant impact and health scores is provided in Table 36 below.  

Table 36: PES impact categories and descriptions 

IMPACT 
CATEGORY DESCRIPTION 

IMPACT 
SCORE 
RANGE 

None 
No discernible modification or the modification is such that it has no impact 
on wetland integrity. 

0-0.9 

Small 
Although identifiable, the impact of this modification on wetland integrity is 
small.   

1-1.9 

Moderate 
The impact of this modification on wetland integrity is clearly identifiable, but 
limited. 

2-3.9 
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IMPACT 
CATEGORY DESCRIPTION 

IMPACT 
SCORE 
RANGE 

Large 
The modification has a clearly detrimental impact on wetland integrity.  
Approximately 50% of wetland integrity has been lost. 

4-5.9 

Serious 
The modification has a clearly adverse effect on this component of habitat 
integrity.  Well in excess of 50% of the wetland integrity has been lost. 

6-7.9 

Critical 
The modification is present in such a way that the ecosystem processes of 
this component of wetland health are totally / almost totally destroyed. 

8-10 

 

The W01 hillslope seep was assessed as being largely modified and falling within PES Class D. A summary of 
the relevant impact and health scores is provided in Table 37 below. The major impacts are associated with the 
direct disturbance of habitat by locals and livestock using the wetland grazing, and the infestation of alien 
invasive plants and tree species into the habitat. 

Table 37: Summary of Impact Scores and PES Class 

Unit Hydrology 
Impact Rating 

Geomorphology 
Impact Rating 

Water Quality 
Impact Score 

Vegetation 
Impact Score 

Overall PES 
Score & Rating 

W01 4.9 3.8 4.8 6.2 4.9 (D) 
 

9.9.3 Ecosystem Services (Functional) Assessment 
In terms of cultural services, the wetland was assessed as providing water for human use at a very low level.  

In terms of provisioning services, livestock grazing is the most important ecosystem service being supplied by 
the wetland, at a moderately-high level.  

In terms of regulating services, the unit was assessed as being of low importance, except in terms of the 
provision of water quality enhancement services (i.e. phosphate and nitrate assimilation) which were assessed 
to be of moderately high importance. This is the primary ecosystem service that this system provides as 
biodiversity maintenance and carbon storage are also considered to be of very low importance (Table 38).  

Table 38: Summary of the ecosystem services scores and ratings for W01 
Ecosystem 

service 
category Ecosystem Services  

Unit W01 

Supply Demand Importance 
Score 

Importance 
Rating 

R
eg

ul
at

in
g 

Se
rv

ic
es

 

Flood attenuation 0,7 0,0 0,0 Very Low 

Streamflow regulation  3,3 0,0 1,8 Moderate 

Sediment trapping 2,1 2,0 1,6 Moderately Low 

Erosion control 1,8 0,3 0,4 Very Low 

Phosphate assimilation 2,1 4,0 2,6 Moderately 
High 

Nitrate assimilation 2,0 4,0 2,5 Moderately 
High 

Toxicant assimilation 2,2 4,0 2,7 High 
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Ecosystem 
service 

category Ecosystem Services  
Unit W01 

Supply Demand Importance 
Score 

Importance 
Rating 

Carbon storage 0,7 2,7 0,6 Very Low 

Bi
od

iv
er

si
ty

 
M

ai
nt

en
an

ce
 

Biodiversity maintenance 2,0 0,0 0,5 Very Low 

Pr
ov

is
io

ni
ng

 
Se

rv
ic

es
 

Water for human use 0,0 0,0 0,0 Very Low 

Harvestable resources 0,5 0,0 0,0 Very Low 

Food for livestock 3,0 0,3 1,7 Moderate 

Cultivated foods 2,1 0,0 0,6 Very Low 

C
ul

tu
ra

l 
Se

rv
ic

es
 Tourism and Recreation 0,5 0,0 0,0 Very Low 

Education and Research 0,5 0,0 0,0 Very Low 

Cultural and Spiritual 1,0 0,0 0,0 Very Low 

9.9.4 Ecological Importance and Sensitivity 
Unit W01 was assessed as being of moderate EIS and the most important units because of the moderately high 
regulating services scores. The EIS assessment results are summarised in Table 39 below. 

Table 39: Summary of wetland EIS scores and ratings. 

Wetland 
Unit 

Biodiversity 
Maintenance 
Importance 

Score 

Regulating 
Services 

Importance 
Score 

Provisioning 
and Cultural 

Services 
Importance 

Score 

Ecological 
Sensitivity 

Integrated 
EIS Score 

Integrated EIS 
Rating 

W01 0.5 1.5 0.5 1.46 1.5 Moderate 
 

9.9.5 Recommended Ecological Category (REC) 
As summarised in Table 41 below, the PES of Unit W01 is in line with REC as per the matrix in Table 40. The 
management objective of the project should be to ensure that all impacts are minimised such that there is no 
change in PES for the assessed unit. 

Table 40: Matrix for the determination of REC for water resources. 

 
EIS 

Very high High Moderate Low 

PES 

A Pristine/Natural 
A 

Maintain 

A 

Maintain 

A 

Maintain 

A 

Maintain 

B Largely Natural 
A 

Improve 

A/B 

Improve 

B 

Maintain 

B 

Maintain 

C Good - Fair B B/C C C 
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Improve Improve Maintain Maintain 

D Poor 
C 

Improve 

C/D 

Improve 

D 

Maintain 

D 

Maintain 

E/F Very Poor 
D 

Improve 

E/F 

Improve 

E/F 

Maintain 

E/F 

Maintain 

 

Table 41: Summary of the REC for the assessed wetland 

Watercourse Unit PES EIS REC Management Objective 

W01 4.9 (D) Moderate D 
Regional: Maintain  

Project level: Maintain 

 

9.9.6 Site sensitivity assessment (in relation to proposed activity, associated 
infrastructure, structures) 

The overall ecological sensitivity of wetland W01 in relation to the proposed activity is low. The system scored 
highest in terms of its risk of erosion, changes in sediment inputs and turbidity, as well as sensitivity to low 
flows/dry season. Edge disturbances and water quality were also factors that attained moderate scores, and 
therefore bear consideration when formulating mitigation measures that apply to this development, although to 
a lesser extent.  

9.9.7 Buffer Tool Assessment 
Generally, buffers are adopted to protect freshwater ecosystems from physical disturbance and to protect the 
water resource from pollution from the adjacent landscape. The buffer distances are largely associated with the 
buffer functions that contribute towards protecting the water resource rather than biodiversity. The width of a 
buffer is determined by the type of development proposed.  

The buffers derived for the onsite wetland habitat using ‘The Estuary, River and Wetland Buffer Guidelines’ 
model (Macfarlane et al. 2015) were based on the characteristics of the freshwater ecosystems, the potential 
impacts associated with the proposed development and the characteristics of the derived buffer zones. The 
derived buffer zones are presented in Table 42.  

Table 42: Recommended buffer distances to be adopted for the proposed development 

Phase W01 Buffer zone 
Un-mitigated Mitigated 

Construction 46m 46m 

Operational 76m 40m 

Final aquatic impact buffer requirement 46m 
 

The buffer considers scenarios with or without impact mitigation. The potential unmitigated impacts on the 
wetland ecosystems associated with the proposed development include: 

 Increased sediment inputs and turbidity associated with the construction phase of the development;  

 An increase in the risks associated with poor water quality due to additional inputs of nutrients and 
contaminants; 
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 Increased surface water runoff associated with the increased hardened surfaces within the operational 
phase of the development; and 

 Increased toxins and pathogens associated with the operational phase of the development. 

 

Figure 38: NWM5-mapped wetlands, wetland ecosystems and buffer zone. 

9.10 Surface Water 
This section was sourced from the surface water impact assessment report (Golder, 2022c) and the water 
balance report (Golder, 2022d), which is appended as APPENDIX J and APPENDIX K. 

9.10.1 Catchment description 
SBPM overlays the border of the Limpopo and North West Provinces within the Limpopo Water Management 
Area (WMA) in the quaternary catchments A24D, A24E, A24F within the Bojanala Platinum District Municipality 
(Figure 39).  
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Figure 39: Quaternary catchments 

9.10.2 Hydrological description 
The main watercourse within SBPM mine lease area is the Bierspruit and the non-perennial 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). 

According to the updated EMPr, 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). 

9.10.3 Water Resource Protection 
Government Gazette Number 562 for the Water Resource Classes and Resource Quality Objectives for Mokolo, 
Matlabas, Crocodile (West) and Marico Catchments (18 October 2019) describes the outputs from the 
classification process and the Resource Quality Objectives (RQO).   

The proposed mine site falls within Integrated Unit of Analysis, IUA Resource Unit 12_1, and 12_2, Biophysical 
Node HN42 and relates to quaternary catchment A24F, A24D and A24C as can be seen in Figure 40 and  
Table 43. IUA has been classified as a Class III River. In respect of the classification of rivers, this means that 
it is a river that is greatly used and configuration of ecological categories of that water resource are moderately 
altered from the pre-development condition. 
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Figure 40: Integrated Units of Analysis (IUAs) in the Crocodile (West), Marico, Mokolo and Matlabas 
catchments (DWS, 2019) 

Table 43: Description of Resource Unit IUA 12_1 and 12_2 (DWS, 2019) 

Integrated 
Unit of 
Analysis 
(IUA) 

Water 
Resource 
Class  

Quaternary 
Catchment 

Major 
River  

Gross 
Catchment 
Area (km2) 

Natural 
MAR 
(million 
m3/a) 

Present 
Ecological 
State 

Recommended 
Ecological 
Category 

IUA: 
Bierspruit  

III A24E, 
A24F, 
A24D 

Bierspruit 215 - C/D C/D 

There are no specific Resource Quality Objectives (RQOs) that have been set for quality for this for Resource 
Unit (RU 12_1 & 12_2, Biophysical Node HN42). However, the following water quality RQOs are relevant to this 
quaternary catchment, A24E, A24D, A24F (Table 44): 

Table 44: Resource Quality Objectives for surface water quality (DWS, 2019) 

Resource Quality Objectives 
Numerical Limits 

Indicator/ measure  Numerical Limits 50th Percentile 

The nutrient condition must be 
improved to provide for users and 
the ecosystem. 

Phosphate (PO₄-) * ≤ 0.020 mg/L P  - 

Nitrate (NO₃) & Nitrite 
(NO₂) * ≤ 2.0 mg/L N  - 

 

Resource Unit 

12_1 & 12_2  

(Biophysical 

Node: HN42) 
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9.10.4 Surface Water Assessment  
In order to assess the baseline water quality status of the area, water sampled at the various monitoring sites 
is to be tested, this data will then provide the required information to determine the status of the water and 
thereafter what may be impacted by the proposed mine.  

The monitoring sites described in Table 57 below give a good indication of the baseline water quality status and 
assist in assessing the compliance and/or environmental impacts. 

Table 45: Surface water monitoring sites (Aquatico Scientific, 2021) 
Surface water monitoring 
site ID Description Latitude Longitude 

UMSW13  Bierspruit Dam S24.91324  E27.14324 

UMSW05  Mortimer tailings return 
water in the solution 
trench  

S24.96173 E27.15488 

UMSW21 Excess water from 
Richard Shaft canal to 
Mortimer Spruit  

S24.95862 E27.15429 

UMSW24 Excess water from Spud 
Shaft canal via Mortimer 
Concentrator to Fraser 
Alexander return water 
dam 

S24.97542  E27.14814 

UMSW25 Excess water from 
Mortimer Smelter to 
Fraser Alexander return 
water dam 

S24.97184 E27.14543 

UMSW28 Richard Shaft 
groundwater de-watering 
into Mortimer tailings 
solution trench  

S24.96182  E27.15454 

UMSW29 Richard Shaft Hot water 
Dam  

S24.95932  E27.15406 

UMSW37 Declines 4South 
Erichsen Dams 
(removed underground 
water after settling)  

S24.95612  E27.14096 

UMSW38 Spud Shaft Hot water 
dams removed 
underground water  

S24.97846  E27.14573 

UMSW39  Spud Shaft Cold Water 
dam (refrigerated water)  

S24.97860 E27.14511 

UMSW40  Spud Shaft transfer to 
Fraser Alexander return 
water dam from shaft to 
hot water  

S24.97862  E27.14604 

UMSW01  Frasier Alexander Dam  S24.96497  E27.14749 

UMSW02  Asgat Return Water 
Dam 

S24.93714  E27.17247 
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Surface water monitoring 
site ID Description Latitude Longitude 

UMSW04  Canal at Pump Station 
towards Dam  

S24.94217  E27.16793 

UMSW26  Mortimer Effluent S24.97330  E27.14833 

WM01  Below FA Dam west of 
the effluent canal  

S24.96332 E27.14612 

WM11 North East of Ivan 
Tailings Dam 

S24.94022  E27.17851 

WM26  Below FA Dam next to 
the canal  

S24.96290  E27.14684 

WM18  South of 1 and 2 sewage 
plant  

S24.94662  E27.1593 

WM23  Northeast of Graveyard  S24.9442  E27.1443 

WMB  - S24.91110  E27.14350 

WM27  Next to Baberspan 
Canal Bridge  

S24.94406  E27.16476 

WM29  Monitoring Borehole  S24.96829  E27.16207 

WM30 Monitoring Borehole  S24.97594 E27.15480 

WM34  Below FA dam next to 
effluent canal  

S24.96290  E27.14684 

WM35  Below FA dam next to 
effluent canal  

S24.96290 E27.14684 

WM36  Below FA Dam next to 
effluent canal  

S24.96290  E27.14684 

WM37 North East of Ivan 
Tailings Dam  

S24.94022  E27.17851 

WM38 North East of Ivan 
Tailings Dam  

S24.93728  E27.16906 

 

Water Quality Assessment 
Water quality assessments for the Siyanda Bakgatla Platnium of both the Central Services/Union Region and 
Union Concentrators, are evaluated quarterly by Aquatico Scientific (a SANAS accredited laboratory), and 
assess the average surface, process water and quarterly sampled groundwater quality in terms of the Integrated 
Water Use License (IWUL - 03/A24D/ABCGIJ/18929 (File No. 16/2/7/A240/C5)) and relevant guidelines over 
various quarterly periods (Aquatico Scientific, 2021) (Table 46). The average water quality results are also 
assessed against the Department of Water Affairs and Forestry (DWAF) – Quality of Domestic Water Supplies 
(DWAF, 1996) for comparative purposes.   

The data indicates that the water quality at this point is impacted by mining activities and is not suitable for 
potable water users or domestic activities downstream  
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Table 46: Water quality results and assessment in respect to the IWUL and DWAF of water user 
requirements (Aquatico Scientific, 2021) 

Variables Description of results at the 
Central Services 

Description of results at the 
Concentrator 

Surface Water Monitoring Sites 
 Neutral pH levels of 8.26 were 

recorded with non-saline; 
Total Dissolved solids of 
103mg/l and moderately soft; 
Total hardness of 76 mg/l 

 It is noted that limits of the 
IWUL were exceeded 
regarding the total alkalinity, 
fluoride, aluminium, iron, 
manganese and total 
suspended solids. 

 Neutral pH levels were 
recorded of 7.72 with 
very saline; Total 
dissolved solids of 2163 
mg/l and an extremely 
hard; Total hardness of 
987 mg/l 

 It is noted that the limits 
of the IWUL were 
exceeded regarding the 
calcium, magnesium, 
sodium, total alkalinity, 
chloride, sulphate, nitrate 
(UMSW01 & UMSW26), 
ammonium (UMSW04) 
and manganese 
(UMSW26) 

 It is noted that very high 
nitrate concentration was 
recorded at specific sites 
such as UMSW01 and 
UMSW26 

Process Water Monitoring Sites 
 Neutral pH levels were 

recorded of 7.95 were noted 
with very saline; Total 
dissolved solids of 1561mg/l 
and an extremely hard; Total 
hardness of 826 mg/l 

 It is noted that limits of the 
IWUL were exceeded 
regarding total alkalinity, 
calcium, magnesium, sodium, 
chloride, sulphate, nitrate, 
manganese and total 
suspended solids 

 It is noted that very high 
nitrate concentration was 
recorded at specific sites such 
as UMS24, UMS38 and 
UMSW39 

 It was recommended by 
Aquatic Scientific that water 
from the process water 

 It was recommended by 
Aquatico Scientific that 
water from the process 
water monitoring sites be 
kept in a closed water 
circuit due to the high 
potential negative effects 
the water may have on 
the environment and 
downstream water users. 

 It was recommended by 
Aquatico Scientific that all 
process water 
containment facilities be 
lined to prevent seepage 
into groundwater.  
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Variables Description of results at the 
Central Services 

Description of results at the 
Concentrator 

monitoring sites be kept in a 
closed water circuit due to the 
high potential negative effects 
the water may have on the 
environment and downstream 
water users. 

 

9.10.5 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 41 below illustrates the SRK results from the floodline investigation in relation to the 
New Pit (SRK, 2005); 

 

 

Figure 41: Floodlines 1:50 and 1:100-year 
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9.10.6 Water Balance 
Model Inputs 
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 42 
shows the daily rainfall for the selected rainfall station. 

 

Figure 42: Daily rainfall for a combined Northam (Pol). 

The proposed New Pit mine plan was used for predictive modelling. 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 result obtained from various runs is presented in this 
chapter. 

Groundwater Ingress 
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. 

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: 

 Dust Suppression 
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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. 

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 
any excess 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 43. 

 

Figure 43: Water Balance for the New Pit. 

9.11 Biodiversity  
9.11.1 Regional Vegetation Characteristics 
This section was sourced from the Terrestrial Biodiversity report by (Golder, 2022a) as in APPENDIX L. 

The proposed Project site was assessed using the National Web-based Environmental Screening Tool. The 
output generated indicated that both the Plant Species Theme and Animal Species Theme are Low Sensitivity. 
The Terrestrial Biodiversity Theme, however, is rated Very High Sensitivity due to the presence of lands 
designated as Critical Biodiversity Area 2 (CBA2) and the Rustenburg Platinum Mine (Union Section) Private 
Nature Reserve. The study area is located in the Dwaalboom Thornveld (SVcb 1) vegetation type of the Central 
Bushveld Bioregion of the Savanna Biome (Mucina & Rutherford, 2011)– shown in Figure 44. The study area 
is located in fine-leafed savanna. 

Dwaalboom Thornveld 
Dwaalboom Thornveld occurs on vertic black, ultramafic clay soils associated with the flat plains of the North-
West and Limpopo Provinces. Vegetation is characterised by low- to medium high microphyllous trees and 
shrubs, with scattered broad-leafed species also present. The herbaceous layer is well-developed and 
dominated by grasses.  

Simulated Period 01/01/2022 - 31/12/2026

INFLOWS OUTFLOWS

DIRECT RAINFALL 10

GROUNDWATER INFLOW PIT 95

IN-PIT RUNOFF
119

0.03 EVAPORATION

0 SEEPAGE

0 224
PIT DEWATERING FOR DUST 

SUPRESSION

TOTAL 224 224

balance check 0

Error 0.0%

Total Change in Storage

0 m³

New Pit OpenCast Water Balance (m3/d)

New Pit 

Workings
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(Mucina & Rutherford, 2011) list the following flora species as being important or characteristic taxa in the 
Dwaalboom Thornveld vegetation type: 

Trees: Vachellia erioloba, Senegalia erubescens, Vachellia nilotica, Vachellia tortilis, Vachellia fleckii, Senegalia 
mellifera, Combretum imberbe, Searsia lancea, Ziziphus mucronata, Combretum hereroense, Diospyros 
lycioides, Euclea undulata and Tarchonanthus camphoratus.  

Shrubs and Succulents: Vachellia tenuispina, Abutilon austro-africanum, Aptosimum elongatum, Hypericum 
bechuanense, Pavonia burchellii, Kalanchoe rotundifolia and Talinum caffrum. 

Graminoids: Aristida bipartita, Bothriochloa insculpta, Digitaria eriantha, Panicum maximum, Cymbopogon 
pospischilii, Eragrostis curvula and Setaria incrassata. 

Herbs: Heliotropium ciliatum, Kohautia caespitosa and Nidorella hottentotica. 

 

Figure 44: Study area in relation to Mucina and Rutherford's regional vegetation types 

9.11.2 Conservation Context 
Nationally Threatened Ecosystems 
Approximately 6% of Dwaalboom Thornveld is statutorily conserved in the Madikwe Game Reserve, which is 
located to the north-west of the study area, close to the Botswana border. (Mucina & Rutherford, 2011) regard 
this vegetation type as Least Threatened, and this is reflected on the national list of threatened ecosystems 
(NEMBA Threatened Ecosystems, 2011), which also does not list Dwaalboom Thornveld as being a threatened 
ecosystem. 
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Limpopo Conservation Plan 
According to the Limpopo Conservation Plan (V2), the study area and the immediate surrounding land are not 
designated as Critical Biodiversity Areas (CBA) or Ecological Support Areas (ESA). However, beyond the main 
SBPM complex, large portions of land to the north and east are designated as CBA 2, while other smaller 
patches of land are designated CBA 1, ESA 1 and ESA 2 – shown in Figure 45. 

Protected Areas and Conservation Areas 
According to the SAPAD (2021), the study area and the broader SBPM property is located within the Rustenburg 
Platinum Mine (Union Section) Private Nature Reserve (Figure 46). Other protected areas (PA) in the vicinity 
include Youngs Private Nature Reserve, Leopard Hill Private Nature Reserve and Animalia Private Nature 
Reserve, which are all located to the north, and Arizona Private Nature Reserve and Leeuwkopje Private Nature 
Reserve, which are located to the west of the study area. The context of the Rustenburg Platinum Mine (Union 
Section) Private Nature Reserve is assessed in more detail in Section 17.7.1. 

Important Bird Areas 
The study area is not located within an Important Bird Area (IBA), but it is located approximately 3.2 km to the 
west of the Northern Turf Thornveld Sub-regional IBA (SA009). The triggers for this IBA include the Black-
winged Pratincole (Glareola nordmanni), Lanner Falcon (Falco biarmicus) and Yellow-throated Sandgrouse 
(Pterocles gutturalis) (Marnewick, et al., 2015). 

 

Figure 45: Study area in relation to the Limpopo Conservation Plan (Version 2) 
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Figure 46: Study area in relation to protected areas mapped by SAPAD (2021). 

9.11.3 Vegetation and Flora Assessment 
Habitat Units 
Across the broader SBPM property, (Environmental Assurance, 2020) identified six habitat units, viz:  

 Historically Cultivated;  

 Vachellia Thornveld;  

 Urban/Mining Area;  

 Mixed Bushveld;  

 Watercourse; and  

 TSF/WRD.  

Of these, Vachellia Thornveld and Urban/Mining Area are present within the study area. Descriptions of these 
habitat units, based on data collected during the field visit, are presented below, along with accompanying 
photographs. A habitat unit map for the two mining alternatives is shown in Figure 47. 

Design 1a resulted in a total footprint size of 23.55ha of Vachellia Thornveld compared to 17.36ha for  
Design 2.  Design 2 therefore had a lesser disturbance footprint. The footprint of the relocated railway only 
impacts 0.02ha of the Vachellia Thornveld which was regarded as negligible and therefore not reflected in the 
plans below.
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Figure 47: Habitat unit map for the Design 2 (left) and Design 1a (right). 
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This habitat unit is found in patches in the north-east and south-west corners of the study area (Figure 47), and 
characterises land that is relatively undisturbed, as well as land that has been disturbed in the past (from mining 
activities), but that has subsequently rehabilitated (revegetated).  

Vegetation structure in undisturbed areas comprises relatively short (<3m) open savanna, with woody 
vegetation characterised by trees of variable size and age (Figure 48). Conversely, in rehabilitated areas, 
vegetation structure is typically less open, and woody vegetation is mostly characterised by even-age tree 
cohorts (Figure 48). These areas were also often characterised by residual spoil material on the soil surface.  

Woody species composition across both undisturbed and rehabilitated areas of Vachellia Thornveld is 
consistent and dominated by fine-leafed taxa from the Fabaceae – Mimosoideae family. Vachellia tortilis subsp. 
heteracantha is the most dominant woody species. Several other common taxa were also recorded during the 
field visit, including Asparagus laricinus, Searsia lancea, Senegalia mellifera, Vachellia nilotica and Ziziphus 
mucronata. The herbaceous layer is generally well-developed, and grass dominated, with Bothriochloa 
insculpta, Cynodon dactylon, Cymbopogon pospischilii, Enneapogon cenchroides, Eragrostis rigidior, 
Heteropogon contortus and Hyparrhenia sp. recorded. Refer to Appendix C of (Golder, 2022a) for a list of flora 
recorded in this habitat unit. 

None of the flora species recorded in this habitat unit are of conservation concern. Scattered alien invasive 
species were however present, although nowhere abundant. 

 
Figure 48: Vachellia Thornveld (left) and Rehabilitated Vachellia Thornveld (right). 

Urban/Mining area 

The Urban/Mining Area habitat unit is the largest in the study area. It consists of land that has been either 
completely transformed or highly modified as a result of mining- and mining-related activities and urban 
development.  

These areas include all built infrastructure (e.g., warehouses, plant facilities, roads, residential housing), and 
vegetated sites that are highly modified and typically dominated by a mixture of indigenous and alien ruderal 
and/or invasive species. Vegetated sites include inter alia, revegetated spoil heaps, storage and laydown areas, 
powerline servitudes, operational areas and landscaped gardens. Figure 49 shows examples of the various 
sites that are classed under the Urban/Mining Area habitat unit. 

One flora species recorded in this habitat unit is of conservation concern, viz. the nationally protected tree 
Combretum imberbe. Several recorded taxa are listed as alien invasive species according to the NEMBA and 
CARA. 

 
Figure 34: Vachellia Thornveld. 

 
Figure 35: Rehabilitated Vachellia Thornveld. 
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Figure 49: Area transformed and degraded by past mining activities (left) and old mine infrastructure, 
including residential buildings (right). 

9.11.4 Floristics 
In total, 57 flora species, representing 22 families, were identified in the study area during the field visit. The 
most represented family is the Poaceae with 13 species, followed by the Fabaceae with 12 species (Appendix 
C of (Golder, 2022a)). 

As expected in a study area characterised by high levels of anthropogenic disturbance, a large proportion (42%) 
of identified flora species are alien taxa. Trees are the most abundant growth form with 26 species, followed by 
the graminoid and herbs with 14 and nine species, respectively (Appendix C of (Golder, 2022a)).  Considering 
that the field visit was conducted in the early wet season, it is anticipated that graminoid and herb species 
richness is underrepresented. 

9.11.5 Floral Species of conservation concern 
None of the flora species recorded during the field visit are threatened. One species, Combretum imberbe, is 
however, listed as protected under the National Forests Act (1998).  

(Environmental Assurance, 2020) list 11 threatened flora species as potentially occurring in the study area. Of 
these, it is noted that three species, Drimia altissima, Ledebouria atrobrunnea and Pelargonium sidoides, have 
subsequently been down-listed to Least Concern on the South African Red List of threatened flora (SANBI, 
2021). The remaining eight threatened species are listed in Table 49, along with a probability of occurrence in 
the study area, based on an assessment of habitat suitability. Also listed and assessed in Table 47 are two 
nationally protected tree species and three provincially protected flora species that have previously been 
recorded at SBPM (Environmental Assurance, 2020), and thus potentially occur in the study area. 

 

 
Figure 36: Area transformed and degraded by 
past mining activities. 

 
Figure 37: Old mine infrastructure, including 
residential buildings. 
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Table 47: Flora species of conservation concern potentially occurring in the study area. 

Family Species Name National Red List 
Status (2021) 

Provincial 
Protected Status 

National 
Forect Act 
(1998) 

Habitat Preferences Probability of occurrence 
in the study area 

Acanthaceae Dicliptera 
gillilandiorum 

Rare - - Rocky hillsides and clay 
flats in Mopane 
bushveld.  

Unlikely – range of species 
is mostly limited to 
Limpopo River Valley.   

Aizoaceae Lithops lesliei Near Threatened Specially 
Protected 

- In rocky places in arid 
grassland. 

Unlikely – no suitable 
habitat. 

Amaryllidaceae Ammocharis 
coranica 

Least Concern Specially 
Protected 

- Prefers sandy soils in 
savanna and grassland 
habitats. 

Possible – Suitable habitat 
present. 

Amaryllidaceae Crinum spp. Least Concern Specially 
Protected 

- Found in a range of 
habitats, including 
savanna, dry and moist 
grassland. 

Possible – suitable habitat 
present. 

Anacardiaceae Searsia 
maricoana 

Vulnerable - - Grassland habitats at 
the ecotone with 
bushveld.  

Unlikely – limited suitable 
habitat present. 

Apocynaceae Brachystelma 
discoideum 

Critically 
Endangered 
(Possibly Extinct) 

Protected - Gravelly, sandy soils in 
bushveld.  

Unlikely – no suitable 
habitat present and 
possibly extinct. 
Unconfirmed reports of this 
species near Thabazimbi 
(SANBI, 2021) 

Apocynaceae Stenostelma 
umbelluliferum 

Near Threatened - - Open woodland on 
deep, turf clay soils. 
Known from Gauteng 
and North-West 
Province 

Possible - suitable habitat 
present. 
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Family Species Name National Red List 
Status (2021) 

Provincial 
Protected Status 

National 
Forect Act 
(1998) 

Habitat Preferences Probability of occurrence 
in the study area 

Apocynaceae Ceropegia 
cimiciodora 

Vulnerable - - Thornveld on turf and 
sandy loam soils.  

Unlikely – distribution 
maps indicate this species 
is known mostly from the 
Soutpansberg area. 

Asteraceae Cineraria 
austrotransvaale
nsis 

Near Threatened - - Amongst rocks on hills 
and ridges, in grassland 
and savanna. 

Unlikely – no suitable 
habitat present.  

Brassicaceae Boscia albitrunca Least Concern - Protected Range of savanna and 
woodland habitat types.  

Probable - suitable habitat 
present. 

Combretaceae Combretum 
imberbe 

Least Concern - Protected Widespread in lowveld 
savanna. 

Recorded 

Fabaceae: 
Mimosoideae 

Vachellia 
erioloba 

Least Concern - Protected Semi-desert, desert and 
arid savannas. In deep, 
sandy soils and along 
drainage lines. 

Probable - suitable habitat 
present. 

Hyacinthaceae Drimia 
sanguinea 

Near Threatened Specially 
Protected 

- Open bushveld and 
woodland.  

Possible - suitable habitat 
present, although species 
not known from 
Thabazimbi area.  

Iridaceae Gladiolus 
sericeovillosus 

Least Concern Specially 
Protected 

- Limited habitat 
information is available 
for this species.  

Possible 

Iridaceae Watsonia spp. Least Concern Specially 
Protected 

- Found in a range of 
habitats including 
savanna, and moist 
grassland. 

Possible - suitable habitat 
present. 

Source: List based on Environmental Assurance (2020). 
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9.11.6 Alien Invasive Flora Species 
Twenty-one flora species that were recorded during the 2021 field visit are listed as declared alien invasive 
species under the NEMBA and/or CARA. These are listed in Table 48, along with their invasive category. 

Table 48: Declared alien invasive flora species recorded in the study area during the 2021 field visit. 

Scientific name Common name NEMBA Category CARA Category 

Argemone ochroleuca  Mexican Poppy 1b 1 

Arundo donax Spanish Reed 1b 1 

Callistemon viminalis Weeping Bottlebrush 1b - 

Datura ferox Large Thorn Apple 1b 1 

Datura innoxia Downy Thorny Apple 1b - 

Eucalyptus sp. Gum  1b/2 2 

Flaveria bidentis Smelters Bush 1b - 

Lantana camara Common Lantana 1b 1 

Leucaena leucocephala Leucaena 2 2 

Melia azedarach Syringa 1b 3 

Morus alba White Mulberry 3 3 

Nerium oleander Oleander 1b 1 

Nicotiana glauca Wild Tobacco 1b 1 

Opuntia ficus-indica Sweet Prickly Pear 1b 1 

Opuntia humifusa Large-flowered Prickly 
Pear 

1b 1 

Parkinsonia aculeata Jerusalem Thorn 1b - 

Pennisetum setaceum Fountain Grass 1b 1 

Ricinus communis  Castor-oil Plant 1b 2 

Tecoma stans Yellow Bells 1b 1 

Tipuana tipu Tipu Tree 1b 3 

Verbena bonariensis  Verbena 1b - 

 

9.11.7 Flora of Medicinal Value 
Seven flora species recorded during the 2021 field visit have purported medicinal value. These are listed in 
Table 49, along with a brief description of their medicinal utility. 

Table 49: Flora species with medicinal value recorded in the study area during the 2021 field visit. 

Scientific name Medicinal use 

Asparagus species Rhizomes and fleshy roots are used for a variety of ailments, including 
tuberculosis, kidney complaints and rheumatism. 

Datura species Plant is used to treat asthma and relieve pain.  

Elephantorrhiza elephantina Used to treat a wide range of ailments including diarrhoea, dysentery, stomach 
ailments, haemorrhoids and peptic ulcers. 
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Scientific name Medicinal use 

Olea europaea subsp. 
africana 

Used as a hypotensive to lower blood pressure and to enhance renal function.  

Ricinus communis Leaf infusions are used to treat stomach ache, wounds, sores and boils.  

Vachellia karroo Bark and leaves are used as a remedy for diarrhoea and dysentery. Gum is 
used to treat oral thrush.  

Ziziphus mucronata Bark and leaves are used as an expectorant in coughs and chest ailments, while 
roots extracts are used to treat diarrhoea and dysentery. 

Source: Uses as described by Van Wyk et al. (2009). 

 

9.11.8 Fauna Assessment 
Mammals 
According to literature, 103 mammal species are known to occur in the region in which the study area is located. 
Of these, 35 species have been observed in the SBPM property to-date (Environmental Assurance, 2020). 
Twelve species are considered managed game species, while the remainder are free-roaming taxa. Managed 
species are those that have been introduced into the mine’s Game Farm area, which is a large enclosure located 
to the east of the study area. Two of these species, namely Impala (Aepyceros melampus) and Waterbuck 
(Kobus ellipsiprymnus), as well as Common Warthog (Phacochoerus africana), were observed in the study area 
during the 2021 field visit. For a list of all mammals recorded at SBPM to-date, refer to Appendix D in (Golder, 
2022a)). 

Thirteen mammal species that have been recorded or that potentially occur at SBPM are of conservation 
concern (listed in Table 50) (Environmental Assurance, 2020). These include eight species listed on the South 
African mammal Red List (Childs, et al., 2016), six species listed on the NEMBA ToPS (2007) list, and thirteen 
species listed as protected at a provincial level. Note: species with a ‘zero’ likelihood of occurrence, as 
determined by Environmental Assurance (2020), were not included in Table 50. These were typically strongly 
conservation-dependent taxa1 (e.g., White Rhinoceros, Ceratotherium simum and Black Rhinoceros, Diceros 
bicornis).  

 
1 Species that only occur in formal conservation areas, and typically form part of actively managed populations. 
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Table 50: Mammal species of conservation concern occurring and potentially occurring in the study area. 

Family Species Name National Red List 
Status (2016) 

NEMBA ToPS 
Status (2007) 

Provincial 
Protected Status 

Habitat Preferences Probability of occurrence 
in the study area 

Mustelidae Aonyx capensis Cape Clawless 
Otter 

Near Threatened Protected Protected Riparian habitats. 

Erinaceidae Atelerix frontalis Hedgehog  Near Threatened Protected Protected Savanna and grassland 
habitats. 

Equidae Equus quagga Plains Zebra Least Concern - Protected Range of habitats including 
savanna and grasslands. 

Hyaenidae Parahyaena 
brunnea 

Brown Hyaena Near Threatened  Protected Protected Savanna and desert 
habitats. 

Bovidae Connochaetes 
taurinus 

Blue Wildebeest Least Concern - Protected Savanna habitats. 

Bovidae Kobus 
ellipsiprymnus 

Waterbuck  Least Concern - Protected Range of habitats, 
including savanna and 
woodland, typically close to 
water. 

Orycteropodidae Orycteropus afer Aardvark Least Concern - Specially Protected Range of habitats, 
including savanna and 
woodland. 

Bovidae Tragelaphus 
scriptus 

Bushbuck  Least Concern - Protected Savanna habitats, as well 
as forest and thicket. 

Felidae Felis nigripes Small Spotted Cat Vulnerable Protected Specially Protected Range of habitats including 
savanna, grassland and 
deserts. 

Felidae Panthera pardus Leopard Vulnerable Vulnerable Protected Range of habitats including 
savanna, grassland and 
deserts. 

Bovidae Pelea capreolus Grey Rhebok Near Threatened - Protected Grassland habitats in hills 
and mountains. 
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Family Species Name National Red List 
Status (2016) 

NEMBA ToPS 
Status (2007) 

Provincial 
Protected Status 

Habitat Preferences Probability of occurrence 
in the study area 

Bovidae Redunca 
fulvorufula 

Mountain 
Reedbuck 

Endangered - Protected Grassland and scrub 
habitats in hills and 
mountains. 

Manidae Smutsia 
temminckii 

Ground Pangolin Vulnerabl e Vulnerable Specially Protected Savanna habitats 

Source: List as per Environmental Assurance (2020) 
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Birds 
Based on available records, a total of 392 bird species have been recorded across the broader region in which 
the study area is located. Of these, 237 bird species have been recorded at SBPM during the previous 
biodiversity field surveys (Environmental Assurance, 2020). For a list of all birds recorded at SBPM to-date, 
refer to Appendix D of (Golder, 2022a). 

Five bird species have been recorded at SBPM are threatened according to the South African Red List for birds, 
while several species are listed as protected at a provincial level (Environmental Assurance, 2020). The 
regionally threatened species are the White-backed Vulture (Gyps africana) - Critically Endangered, Cape 
Vulture (Gyps coprotheres) - Endangered, Lappet-faced Vulture (Torgos tracheliotos) – Endangered, Martial 
Eagle (Polemaetus bellicosus) – Vulnerable, Secretary Bird (Sagittarius serpentarius) – Vulnerable and Kori 
Bustard (Ardeotis kroi) - Near Threatened.  

An additional seven threatened bird species potentially occur at SBPM, based on literature. These are listed in 
Table 51, along with their habitat preference and a probability of occurrence in the study area.  
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Table 51: Bird species of conservation concern occurring and potentially occurring in the study area. 
Family Species Name National Red List 

Status (2016) 
NEMBA ToPS 
Status (2007) 

Provincial 
Protected Status 

Habitat Preferences Probability of occurrence 
in the study area 

Accipitridae Aquila rapax Tawny Eagle Endangered Vulnerable - Savanna habitats 

Accipitridae Terathopius 
ecaudatus 

Bateleur  Endangered Vulnerable Specially Protected Savanna habitats 

Accipitridae Circus 
macrourus 

Pallid Harrier Near Threatened - - Open grasslands, 
floodplains, and croplands 

Phoenicopteriformes Phoenicopterus 
minor 

Lesser Flamingo Near Threatened - - Wetland habitats 

Accipitridae Gyps 
coprotheres 

Cape Vulture Endangered Endangered Specially Protected Savanna and grassland 
habitats 

Accipitridae Torgos 
tracheliotus 

Lappet-faced 
Vulture 

Endangered Endangered - Range of habitats, 
including savanna 

Accipitridae Gyps africanus White-backed 
Vulture 

Critically 
Endangered 

Endangered - Savanna habitats 

Accipitridae Polemaetus 
bellicosus 

Martial Eagle Endangered - Specially Protected Range of habitats, 
including savanna 

Otidae Ardeotis kori Kori Bustard Near Threatened Vulnerable Specially Protected Range of habitats, 
including savanna 

Glareolidae Glareola 
nordmanni 

Black-winged 
Pratincole 

Near Threatened - Protected Grassland and wetland 
habitats. 

Gruidae Anthropoides 
paradiseus 

Blue Crane  Near Threatened Endangered Specially Protected Grassland and wetland 
habitats. 

Sagittariidae Sagittarius 
serpentarius 

Secretarybird Vulnerable - Protected Grassland and savanna 
habitats. 

Charadriiformes Charadrius 
pallidus 

Chestnut-banded 
Plover 

Near Threatened - Protected Coastal lagoons, shallow 
bays and salt pans. Rarely 
in freshwater habitats 

Source: List as per Environmental Assurance (2020) 
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Herpetofauna  
Based on records for the relevant QDS2, up to 20 reptile and 23 amphibian species occur in the broader region 
(Environmental Assurance, 2020) 

Ten reptile species have been recorded at SBPM to-date, of which three are of conservation concern 
(Environmental Assurance, 2020). These are the Southern African Rock Python (Python natalensis), which is 
listed as protected on the NEMBA ToPS (2007) list, and the Rock Monitor (Varanus albigularis) and Water 
Monitor (Varanus niloticus), both of which are listed as protected at a provincial level. Based of habitat suitability, 
it is possible that all three species may be found in the study area. 

Eleven amphibian species have been recorded at SBPM to-date (Environmental Assurance, 2020). Of these, 
only the Giant Bullfrog (Pyxicephalus adspersus) is of conservation concern. This species is listed as protected 
on the NEMBA ToPS (2007) list and at a provincial level. It is unlikely to possible that Giant Bullfrog are present 
in the study area.  

9.11.9 Key Ecological Attributes 
Habitat Linkages and Corridors 
The study area is embedded within a modified and fragmented landscape matrix. Large sections of the study 
area itself, and most of the land to the immediate north are developed and under mining and/or residential land 
uses. Similarly, large sections of the land to the south are also transformed by mining activities (e.g., slimes 
tailings dam). Despite this, natural habitat that is present in the study area does form part of a larger natural 
habitat network that extends in an irregularly yet contiguous configuration throughout the immediate SBPM 
property, and links with natural areas across the broader surrounding landscape. Despite the presence of 
various fences and roads/tracks, across these undeveloped areas, it is anticipated that connectivity (for 
dispersal and movement) across the broader landscape remains high, except possibly for large less agile 
mammal taxa. 

This notwithstanding, it is noted that considering the narrow configuration of the study area, coupled with the 
fact that it adjoins (and partly encompasses larges areas of development, e.g., residential suburbs), natural and 
semi-natural habitat within it, is not regarded as being important in maintaining landscape-scale connectivity.  

Processes and drivers of change 
The following notes summarise the key ecological processes and drivers of change that are likely to be present 
in the landscape and possibly influence on-site biodiversity. 

Herbivores 
Large herbivores (>5 kg) have an impact on natural resources that can either be positive or negative, depending 
on the intensity and frequency of resource use. Large herbivores were observed in the study area during the 
field visit, namely Impala and Waterbuck. Although their abundance in the study area is uncertain, it is possible 
that they are present (or will be present in the future) at densities that may have an adverse impact on vegetation 
dynamics (e.g., overgrazing and bush encroachment3). Herbivory is therefore considered a potential driver of 
change in the study area. 

Fire 
Fire is considered a natural, albeit often human initiated, disturbance agent in both savanna and grassland 
ecosystems across Africa. Through the large-scale and periodic removal of plant material, fire influences tree-
grass ratios and plant species mixes (fire tolerant vs fire intolerant species), and therefore plays a key role 

 
2 Quarter degree square 
3 Bush encroachment is the increase in cover and biomass of indigenous woody vegetation over time (Scholes, 2009). 
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defining vegetation structure, composition and function. A portion of the study area had been burnt prior to the 
field visit, and it is likely that fire is periodically used as a land management tool at SBPM. Fire is therefore also 
considered a likely driver of change in the landscape.   

Alien Invasive Species Colonisation 
Several declared alien invasive species were observed in the study area during the field visit. These were mostly 
recorded at disturbed sites, with little evidence of overt spread into adjacent undisturbed habitats. This 
notwithstanding, alien invasive species have the potential to spread into adjacent undisturbed areas under 
favourable environmental conditions and in response to habitat disturbances. Alien invasive species 
colonisation is therefore considered a potentially significant driver of change. 

9.11.10 Assessment of site ecological importance 
This section provides comment on the ecological importance of affected habitat units, as per the SANBI (2020) 
protocol (refer to Section 2.6 and Appendix B of (Golder, 2022a)). A map of ecological importance is shown in 
Figure 50. 

Vancellia Thornveld, including Rehabilitated Areas 
Areas of Vachellia Thornveld constitutes savanna habitat that approximates the typical habitat conditions of 
Dwaalboom Thornveld and provides important habitat for flora and fauna. Although rehabilitated areas of this 
habitat unit comprise secondary vegetation, they have regenerated to the extent that they also constitute viable 
flora and fauna habitat.  

In line with the SANBI’s (2020) evaluation protocol, the functional integrity and conservation importance of 
undisturbed areas of Vachellia Thornveld are rated high and medium, respectively, while those of rehabilitated 
Vachellia Thornveld are rated low and low, respectively. The biodiversity importance of undisturbed Vachellia 
Thornveld is thus rated medium, and that of rehabilitated areas is rated low. The receptor resilience of both 
forms is rated medium. Accordingly, the ecological importance of Vachellia Thornveld is rated Medium, while 
that of rehabilitated areas is Low.  

Urban/Mining Areas 
Urban/Mining Areas are transformed and considered a highly modified habitat unit. Vegetation is either absent, 
or mostly characterised by degraded vegetation that is dominated by ruderal and/or alien species. These areas 
do not comprise important habitat for flora and fauna.  

In line with the SANBI’s (2020) evaluation protocol, the functional integrity is rated very low, while conservation 
importance community is also rated very low. Biodiversity importance is thus rated very low. Considering the 
degree of existing disturbance and modification, receptor resilience is very high. Accordingly, the ecological 
importance rating for Urban/Mining Areas is Very Low. 
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Figure 50: Ecological importance of habitat units in the study area. 

9.12 Palaeontology 
This section was sourced from the letter for exemption written by (Bamford, 2021) which has been attached as 
APPENDIX M. 

From a desktop review undertaken, the entire mining area of SBPM lies on non-fossiliferous rocks of the 
Bushveld Igneous Complex that comprise gabbro, ferro-gabbro, norite and pyroxenite and are rich in the 
platinum group elements (Figure 51) (Cawthorn, et al., 2006). These rocks are coarse-grained intrusive igneous 
rocks and do not preserve any fossils of any age. Their non-fossiliferous nature is confirmed by the grey 
colouration in the SAHRIS palaeosensitivity map (Figure 52) indicating insignificant to zero sensitivity. Due to 
this assessment, a palaeontological impact assessment was not undertaken, and a motivation will be submitted 
to SAHRA. 
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Figure 51: Geological map of the area around the SBPM, with the New Pit indicated within the yellow 
rectangle.  

* Abbreviations of the rock types are: All belong to the Bushveld Igneous Complex. 3Ng1 – gabbro, noritic at base; 3Ng2 – ferro-gabbro 

with magnetite bands; 3up – pyroxenite; 3N – norite. Map enlarged from the Geological Survey 1: 250 000 map 2426 Thabazimbi. 

 

Figure 52: SAHRIS palaeosensitivity map for the site for the proposed New Pit on the SBPM shown 
within the yellow rectangle. 
* Background colours indicate the following degrees of sensitivity: red = very highly sensitive; orange/yellow = high; green = moderate; blue = low; grey = insignificant/zero. 




