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ACRONYMS AND ABBREVIATIONS 

Abbreviation  Explanation 

DMRE Department of Mineral Resources and Energy 

DWS Department of Water and Sanitation  

EA Environmental Authorisation 

EIA Environmental Impact Assessment 

ESIA Environmental and Social Impact Assessment 

EMPr Environmental Management Programme Report 

LoM Life of Mine 

MPRDA Mineral and Petroleum Resources Development Act 

MRA Mining Rights Area 

NEMA National Environmental Management Act 

SBPM Siyanda Bakgatla Platinum Mine  

WUL Water Use Licences 

WRD Waste Rock Dump 

 

UNITS OF MEASUREMENT 

Abbreviation  Explanation 

km Kilometre 

ha Hectare 

m Metre 

mbgl Metres below ground level 

mg/l Milligrams per litre 

m3/h Cubic metres per hour 

mm Millimetre 

m/s Metres per second 

mamsl Metres above mean sea level 

t Tonne 
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1.0 INTRODUCTION 

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

concentrating operations to Siyanda Bakgatla Platinum Mine (SBPM), in 2018.  

The mine has been operating in the Northwest Province since 1949 and exploits the Bushveld Complex for 

platinum group metals (PGMs) via underground and open pit mining methods. The saleable by-products are 

chrome, copper, nickel, and cobalt. The extent of the mining area is approximately 5 283 hectares (ha). The 

mine extracts mostly UG2 reef, but also produces limited Merensky reef and treats low-grade surface ore and 

tailings (SRK Consulting, 2021). 

Mining and associated activities at SBPM is authorised through an Environmental Impact Assessment (EIA) 

process under the requirements of the National Environmental Management Act (NEMA) and the Mineral and 

Petroleum Resources Development Act (MPRDA) (SRK Consulting, 2007). The Department of Water and 

Sanitation (DWS) issued the latest Water Use Licence (WUL) in 2018. The Department of Economic 

Development, Environment and Tourism issues a waste management license for the mining operations in 2018. 

Based on the findings of on-going prospecting, SBPM plans to undertake additional open pit mining, thus 

requiring a Basic Assessment process and an amendment to the approved Environmental Management 

Programme (EMPr). 

This report presents the closure input to the BA and EMPr amendment process for the New Opencast 

Pit (New Pit) project. It is noted that this report must be read in conjunction with the overarching 

Rehabilitation, Decommissioning and Closure Plan1 prepared for SBPM in terms of:  

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

 Specifically, the Financial Provisioning Regulations (GN.R. 1147 - as amended), gazetted on 20 November 

2015, and due to commence in June 2022 

This report only summarises information that is pertinent to the BA and EMPr amendment process and does 

not replace the on-going closure planning processes that are conducted annually by SRK Consulting / others. 

This report is focused on the scheduled closure situation.  

2.0 PROJECT LOCATION AND EXTENT 

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

Area (WMA) in the quaternary catchments A24D, A24E within the Bojanala Platinum District Municipality. The 

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

lies within the Thabazimbi Local Municipality in Limpopo. The mine is situated approximately 20 km west of 

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

5 km to the south-west (SRK Consulting, 2021). The regional locality of SBPM is presented in Figure 1. 

The New Pit project area is located centrally within the mining right area (MRA), as presented in Figure 2. The 

extent of disturbance related to the project is estimated to be  

43.4 ha. 

 

1 SRK Consulting. 2021. SBPM – Rehabilitation, Decommissioning and Closure Plan – 2020. 
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Figure 1: Siyanda Bakgatla Platinum Mine regional locality 
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Figure 2: Locality of the proposed New Pit and associated infrastructure
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3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT 

The following key changes are noted: 

 Removal / demolition of existing infrastructure within the proposed mining footprint (mine buildings and 

structures, mine houses, railway line, roads, etc.) 

 Demolition of roads 

 Re-routing of roads 

 Development of New Pit, with associated infrastructure 

 Development of an overburden dump adjacent to the open pit 

4.0 PROJECT DESCRIPTION 

The New Pit Mine is planned to be developed across an area of approximately 54.59 ha, according to 

delineations received from SBPM. Mining will be conducted using the box-cut method and later by use of the 

roll-over method with concurrent rehabilitation (WSP, 2021; WSP, 2021). Mining of the New Pit will require 

removal of vegetation, as well as the relocation of several mine houses occupied by mine employees), mine 

offices and buildings, a railway, as well as re-routing of some roads (WSP, 2021; WSP, 2021). An overburden 

dump will be developed adjacent to the open pit during the operational period but will be fully backfilled into the 

pit upon mine closure. Refer to Figure 3 for the key mining infrastructure to be developed as part of the New Pit 

project. 

 

Figure 3: New Pit mining infrastructure 
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It is planned that mining of the New Pit will commence in Q1 of 2022. The estimated life of mine (LoM) of the 

facility is seven years, inclusive of mine rehabilitation. Mining will commence in the southwest, move eastwards, 

and be completed in the north-eastern section of the pit. Refer to Figure 4 for the preliminary mining schedule 

of the New Pit, as adapted from available information (SBPM, 2021; SBPM, 2021). 

 

Figure 4: Preliminary mining schedule (SBPM, 2021) 

The overall SBPM operations have a planned LoM of at least another fifty years (SRK Consulting, 2021). It is 

assumed that the New Pit will be mined as per the methodology in the current EMPr (SRK Consulting, 2007): 

 The area is stripped of turf soil 

 The soil is bulldozed beyond the high-wall position after which the blast area is then chosen at the outcrop 

length between 25 m and 40 m 

 Compaction drilling is undertaken in the first few rows at a maximum depth of 15 m 

 Drill depths are used by the geologists to determine geological features 

 The holes are then charged up and blasted 

 Bulldozers are used to push most of the waste material into the existing pit as backfill 

 An excavator is used to cut the top 3 to 4 m sidewall and high-wall to an angle of approximately  

45 degrees 

 The first bench of about 15 m of remaining overburden is removed by an excavator from the landing 

 This waste is immediately used as backfill 
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 Once all overburden is removed, ore is removed from the outcrop position and landing position 

 The ore is then trucked to the mill facility 

 Removal of the following benches (10 to 20 m) overburden is then undertaken 

 Once a bench is opened the ore is removed and the previous bench sweepings are completed 

 As the benches get further down the pit, a ramp way is kept open 

 The deepest bench was planned to be at least 27 vertical meters from natural ground level 

According to the current closure plan, open pit mining was undertaken to a depth of 35 m, in 200 m wide strips 

on the western-most portion of the property closest to where the reefs outcrop. The open pit area was 

concurrently backfilled and has been rehabilitated (SRK Consulting, 2021).  

5.0 APPROACH 

The approach followed with the update of closure input to inform the BA and EMPr amendment was as follows: 

 Assessment of relevant available background information regarding SBPM, and specifically the New Pit 

project 

 Establishment of a preliminary understanding of the baseline legal and environmental context 

 Formulation of the foundational aspects that guide closure planning, including the closure vision and the 

envisaged next land use 

 Identification of closure-related risks associated with the amendment project to be included in the next 

annual update of the GN.R. 1147 closure plans 

 Establishment of the closure scenario that provides the closure planning battery limits and the key 

assumptions related to the remaining operational period, until cessation of operations, and the closure 

period and beyond 

 Formulation of the closure objectives and closure measures to be implemented to achieve the closure 

vision, the next land use and to mitigate the potential closure risks identified 

 Development of appropriate monitoring and maintenance guidelines 

 Estimating the cost to implement the closure measures as devised 

 Recommendation of several key principles and activities to be undertaken to ensure quality concurrent 

rehabilitation and the achievement of the closure vision, next land use and necessary risk mitigation 

 Compilation of a succinct report that documents the approach followed in developing the closure input for 

the EMPr amendment 

6.0 REGULATORY COMMITMENTS INFORMING THE CLOSURE INPUT 

The current EMPr conditions dealing specifically with rehabilitation, and that are also relevant to the New Pit 

project activities, are summarised below. A number of these original commitments, as highlighted in blue, are 

not aligned to the current project description, and would need to be revised. Several of the commitments that 

are applicable to other facets of the mine have also been slightly reworded, as the measures are in principle 

also applicable to this project (green highlights) and have therefore been included in their altered state. 

 SBPM is responsible for all surface disturbances on the mine lease area, which includes all historical 

surface disturbances 

 The disturbed areas must be rehabilitated to wilderness potential 
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 No dumps structures must be left on the surface, this includes topsoil stockpiles, overburden stockpiles, 

WRDs, TSFs and slimes dams 

 All excavations must be backfilled to the natural surface level; if a bulk factor exists it must be 

accommodated on the total area of disturbance 

 If deemed necessary, during rehabilitation, appropriate erosion control structures such as agricultural type 

contour drains must be provided 

 Topsoil depth must be governed by the post-mining land capability. A greater depth of topsoil is required 

for rehabilitation to arable standard than for grazing land (1 m of topsoil is a minimum for re-establishing 

arable potential and about 150 mm is a minimum for wilderness land) 

 Following re-vegetation, the site must be monitored and maintained until a sound vegetation cover that will 

prevent erosion, has been achieved 

 Alien invasive species must be monitored and controlled on all rehabilitated areas 

 Revegetation and rehabilitation at closure to ensure that the TSFs2 blend in as much as possible with the 

existing surrounds 

 Shafts must be sealed, and box cuts must be backfilled, topsoiled, and revegetated 

 The natural topography of the areas that have been disturbed should be restored where practicable or, at 

least, to reduce slopes of the overburden dumps to stable gradients 

 The open pit must be rehabilitated progressively with mining by means of backfilling 

 Available topsoil (stockpiled from footprint of dump) must be used for strategic covering and re-vegetation 

of the rehabilitated dump footprints 

 The open cast area must be covered with soil from the soil stockpiles and re-vegetated to prevent erosion 

of the topsoil 

 Following the backfilling of the mined open pit with overburden, the area must be rehabilitated with topsoil 

/ subsoil and re-vegetated. The new ground must then be treated as conventional agricultural land3 and 

must be suitably fertilised, limed and sowed with seed 

 The side walls of the TSFs must be reshaped to a stable slope 

 Following the removal of any residue on surface (including waste rock), the surface must be graded back 

to a level gradient and rehabilitated to grazing potential by conducting the following steps: 

▪ Level the area to ground level 

▪ Appropriate fertilisation and introduction of compost must be done as part of chemical amelioration 

▪ The area must then be ripped to facilitate re-vegetation 

▪ Monitoring of re-vegetation must be done until it is self-sustainable 

 The slopes and top of the TSFs must be re-vegetated with suitable indigenous varieties 

 

2 A number of aspects related to the TSFs are assumed to be relevant to the other mining related disturbances as well. 

3 Potentially amend to resolve contradictions between wilderness and arable. 
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 Following closure of the TSF’s the tops of the dams must be re vegetated to prevent the facilities remaining 

a potential source of dust emissions 

 As the height of the TSF’s progresses, the slopes must be revegetated with suitable indigenous varieties 

7.0 ENVIRONMENTAL CONTEXT 

Figure 1 provides a brief overview of the environmental setting of the overall mine site, and where applicable 

that of the specific New Pit area, providing the preliminary context required to inform the rehabilitation and 

closure inputs for the BA and EMPr update. The information included within this section was largely sourced 

from the current closure plan (SRK Consulting, 2021), with additional information from the latest air quality 

impact assessment (WSP, 2022) and groundwater study (Delta H, 2022) where specifically indicated. 

Table 1: Overview of environmental context 

Environmental 

category 

Description 

Infrastructural components 

Climate  SBPM falls within the summer rainfall climatic zone. The area is characteristically 

warm with erratic and extremely variable rainfall, ranging from 450 to 750 mm per 

year, with an average of 620 mm. The rainfall in the area is almost exclusively 

occurring during summer (October to March) with thunderstorms, whilst winter 

months are normally dry 

 The Simons-Pan evaporation range is 1 540 to 1 800 mm/annum, whilst the A-

Pan evaporation data amount to 1 977 mm/annum 

 The prevailing wind direction is south-easterly accompanied by frequent north-

easterly and east-south-easterly winds for the entire period. 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) (WSP, 2022) 

 Dominant south-easterly and east-south-easterly winds occurred during autumn 

months (March- May), with dominant south-easterly winds during winter (June – 

August). 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 (WSP, 2022) 

Topography  The topography of the area and the surroundings can generally be described as 

flat to gently undulating, lying at an altitude of around 1 000 mamsl and sloping 

gently to the north. Between 10 and 15 km north of the area the topography 

becomes hillier with the Dierantjies and Witfonteinrant ridges running in a north-

east\south-west direction 

 To the north-west (about 10 km) of the area there is a low ridge, which runs in a 

roughly north south direction 

 The area is located on a gentle sloping watershed that divides the Bierspruit and 

Brakspruit catchments. The Bierspruit flows into the Brakspruit about 10 km 

northeast of the mine and then into the Crocodile River 
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Environmental 

category 

Description 

 The elevation ranges between 1 000 and 1 020 mamsl. The farm Turfbult, on 

which the plant surface infrastructure is located, slopes to the northwest 

Geology  The geology comprises gabbros, norites, anorthosites and pyroxenites of the 

Main and Critical Zone, Rustenburg Layered Suite (Bushveld Complex) 

 Most of the site is overlain by residual noritic black clay (black turf) and underlain 

by a weathered zone varying from 5 to 15 m in thickness 

Land use, land 

capability and 

soils 

 The dominant soil type is dark, strongly structured, usually calcareous, swelling 

clay soils of the Arcadia soil form with either a crusting or self-mulching (crumbly) 

soil surface. The texture of these soils is clay, with 40-60% clay 

 Land capability on arcadia soil is arable. The black clay soils are naturally fertile, 

with high cation exchange capacities and high organic carbon content. The 

shrinking and swelling properties, of the black Arcadia (turf) soils means that there 

is a narrower moisture range for cultivation than other agricultural soils 

 The land use includes grazing, wilderness, agriculture (maize production) and 

cattle farming 

 The New Pit project is mostly located in a brownfields area (existing road and 

railway infrastructure and mining facilities) and not within an area classified as 

having a valuable land capability 

Biodiversity  SBPM lies within the Savanna biome, the largest biome in Southern Africa, 

occupying over one-third of the geographical area of South Africa. Only 5% of the 

area covered by this biome is conserved in nature reserves 

 The general vegetation type of the area surrounding the mine is classified as Clay 

Thorn Bushveld 

 With over 60% of its’ former range being converted to agriculture, Clay Thorn 

Bushveld has become the most-threatened habitat within the eco-region and only 

0.93% is currently formally conserved 

 The occurrence of clay thorn bushveld is characterised by exceptionally fertile 

black or red vertic clay soils 

 The New Pit project is mostly located in a brownfields area and not within an area 

classified as critical biodiversity. Refer to Figure 6 

Surface water Water Management Area: 

 SBPM acquired mine lease area straddles the A24D, A24E and A24F quaternary 

catchments within Water Management Area 3 (Limpopo WMA) 

 The main watercourse within SBPM mine lease area is the Bierspruit and the 

ephemeral Brakspruit. An ephemeral unnamed tributary of the Brakspruit, referred 

to as Mortimerspruit, originates within the mine property and runs through the 

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

the Brakspruit downstream of SBPM’s mine boundary. The Brakspruit has its 
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Environmental 

category 

Description 

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 

 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 

 Most of the mining activity takes place along the watershed between the 

Bierspruit and the ephemeral Brakspruit 

Refer to Figure 5. 

Surface water 

quality (Delta H, 

2022) 

 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 

Groundwater 

(Delta H , 2019), 

(Delta H, 2022) 

 Regionally, ground water flows radially from the whole mine property, but the 

dominant flow direction is towards the northeast 

 The regional groundwater flow direction is to the northwest towards the Bierspruit 

from the northern mine boundary and to the northeast towards the Brakspruit from 

the southern Mine boundary 

 Ground water occurrence in the MRA is variable, with many boreholes reported to 

be dry. The rest water levels on site range from 55 mbgl to just below ground level 

with the average rest water level approximately 10.8 mbgl. Higher rest water 

levels, especially in the vicinity of the Mortimer TSF, could be attributed to 

seepage from surface facilities 

 Rest water levels in the mine lease area were reported to vary from 38 m below 

ground level (mbgl) to 0.78 mbgl. Monitoring results from 2002 indicate that 

generally, rest water levels have increased or remained constant since 1995, with 

water levels varying from 20.1 mbgl to 3.2 mbgl. 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 

 The groundwater yield potential is classified as poor since most boreholes 

produce less than 2 litres per second (l/s). The aquifer system underlying the 

proposed New Pit is described as an intergranular and fractured aquifer with 

borehole yields varying between 0.5 to 2 l/s 

 Based on the aquifer classification map (Parsons and Conrad, 1998), the aquifer 

system underlying the project area is regarded a “minor aquifer”. However, the 

Mmantserre community relies on the groundwater as their sole source of water. 

Despite the poor quality of this water, this aquifer is therefore classified as a sole 

source aquifer in this area 
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Environmental 

category 

Description 

 In terms of the backfilled open pit, simulated post-closure heads are expected to 

rebound to within pre-mining groundwater levels over time. No reduction of post 

closure recharge rates is therefore expected for the backfilled area. A gradual 

change in seepage concentration post-closure is expected, although plume 

concentrations are likely to decrease and to dissipate further over time 

Groundwater 

quality (Delta H , 

2019), (Delta H, 

2022) 

 The hydro-chemical character of boreholes at the mine differs from the ambient 

boreholes, suggesting that contamination of the underlying ground water 

resources is taking place as a result of the mining activities  

 Chemical analysis indicates a gradual increase in concentrations of some 

constituents over time is taking place resulting in continual degradation of ground 

water quality  

 The major potential sources of ground water contamination are the TSFs and 

associated return water dams, followed by the slag dump, waste rock dumps, the 

waste disposal site, and the two sewage treatment plants. On closure, the open 

pit area and mine void may also present a small risk 

 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 

Socio-economic  SBPM lies within the Moses Kotane Local Municipality in North-West Province 

(Mankwe Magisterial District) and a minor portion of the property lies within the 

Thabazimbi Local Municipality in Limpopo (Thabazimbi Magisterial District). 

Communities located in close proximity to SBPM include Mmantserre, located 6 

km west, and Sefikile, located 5 km to the southwest 

 Moses Kotane Local Municipality is a category B4 municipality located within the 

Bojanala District Municipality in the North West Province. The Municipality covers 

an area of approximately 5 220 km² and is mostly rural in nature, comprising 107 

villages and the two formal towns of Mogwase and Madikwe 

 The economy of Moses Kotane is characterized mainly by tourism, mining, and 

agriculture owing to its location within the major tourism and mining belt of the 

North West Province, Pilanesberg and Sun City. Industry and social services also 

form a critical part of the local economy. Moses Kotane comprises of mainly 

isolated and dispersed settlements, which are characterised by poor accessibility 

and low density. Madikwe and Mogwase are the only two towns in the 

municipality. Both are residential in nature and provide some services to local 

communities 

 Moses Kotane Local Municipality is relatively underdeveloped in terms of roads, 

health facilities and the supply of water and electricity. The conditions of the roads 

can be generally described as being good particularly in and around the main 

employment centres. The major challenge has to do with gravel roads that 

provide access from the main roads into the rural settlements. These access 
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Environmental 

category 

Description 

roads are generally badly maintained, making them largely impassable 

particularly during the wet seasons 

 Industrial activities include heavy, light and service industries, and the area still 

holds potential for further industrial development. Gold, chrome, and diamonds 

are mined mainly around the Pilanesberg Mountains, while PGM are mined in the 

vicinity of Sefikile. Farming activity in Moses Kotane Local Municipality is primarily 

of a subsistence nature. Maize, sorghum, and sunflowers are the predominant 

crops, while cattle and goats are the major livestock 

 The municipalities strategic objectives and Key Focus Areas are:  

▪ Provide communities with democratic and accountable government 

▪ Ensure the provision of sustainable services to the local community 

▪ Promote social and economic development 

▪ Promote safe and healthy development 

▪ Provision of basic household infrastructure and services 

▪ Encourage public participation in all our stakeholders 
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Figure 5: Site layout and surface hydrology 



March 2022 21468204-350255-1  

 

 

 
 14 

 

 

Figure 6: Site layout and critical biodiversity
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8.0 CLOSURE VISION 

The overarching closure vision proposed for SBPM, as adopted in the 2020 closure plan, is as follows (SRK 

Consulting, 2021): 

The above closure vision will be used to guide future conceptualisation of appropriate closure objectives and 

associated closure measures for the New Pit project and the total SBPM mining operation towards ensuring 

that the closure planning is practical, achievable, and implementable. 

9.0 ENVISAGED NEXT LAND USES 

The next land use(s) to be achieved after mine closure is a key driver of the rehabilitation process and 

implementation strategy.  A detailed end land use assessment, driven by stakeholder consultation, should be 

undertaken during the operational phase to further inform the closure plan and annual rehabilitation plan.  

This activity would be undertaken for the full MRA affected by SBPMs activities and integrates stakeholder 

requirements with risk mitigation as closure approaches (SRK Consulting, 2021). Next land use planning for the 

New Pit should thus not occur in isolation. 

Specific consultation regarding next land use planning has not been undertaken at this stage of the overall 

closure planning process for SBPM. Most recent closure planning and liability costing undertaken by SRK 

Consulting assumes the following (SRK Consulting, 2021):  

The development of a comprehensive next land use plan has been emphasised as a one of the current closure 

planning gaps, and this needs to be aligned with the planning and initiatives for a period beyond 2070.  

10.0 CLOSURE-RELATED RISKS 

A preliminary screening level risk assessment was conducted to initiate alignment to GN.R. 1147 requirements. 

The methodology adopted is summarised as follows: 

Eight categories are considered to describe the nature of the risk, with the primary category being the one that 

the assessors determine is impacted most significantly should the risk be manifest. The nature of the risk is 

assessed to fall into one of the following categories:  

 Schedule 

 Cost 

 Safety 

 Occupational health 

 Environment 

To progressively re-instate an area that is safe, stable, and non-polluting with the final landform 

not adversely affecting water resources. 

Post rehabilitation and closure, the land capability development on the footprint areas where 

covers are placed, and vegetation established will be a land capability defined as wilderness by 

the Chamber of Mines, thus aligning to the current EMPr obligation. This land capability implies a 

growth medium cover of a minimum of 300 mm on average across the footprint areas 

rehabilitated. 
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 Legal and regulatory 

 Social / communities 

 Reputation 

Once the risks were captured, the probability of the risk occurring, as well as the consequence of the risk 

occurring (i.e., high, significant, medium, or low) were rated according to the criteria presented in Figure 7, thus 

determining the pre-mitigation risk level. Measures were then devised to mitigate the risk, followed by a re-

assessment of the post mitigation risk level, again according to Figure 7. 

The risks identified are provided in Table 2 according to: 

 Aspect/activity, within the following categories: 

▪ Open pits 

▪ Overburden dumps 

▪ Topsoil stockpiles 

▪ Haul roads, potential hardstands 

▪ Areas ahead of mining (not to be mined) 

▪ Socio-economic (internal and external) 

 Risk driver/causes 

 Consequence/unwanted event 

 Risk rating pre-mitigation 

 Risk rating post mitigation 

The full screening level risk assessment, including the proposed mitigation measures, is provided in 

APPENDIX A. 
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Figure 7: Risk matrix
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Table 2: Screening level risk assessment 

Aspect / 

Activity 

Risk driver / causes Consequence / unwanted event Risk pre-

mitigation 

Risk post 

mitigation 

Open pit 

Open final void 

Incomplete backfilling of pit, 

potentially due to a lack of 

backfill material 

Reduction in both catchment yield and 

the area available for gainful post 

mining land use 

16 (S) 8 (M) 

Vertical 

highwalls in pit 

Vertical high walls remaining 

in final void at closure 

Potential loss of human life or livestock 

/ wildlife due to uncontrolled access 

and falling into pit 

18 (S) 10 (M) 

Runoff 

diversion 

furrows 

Furrows become blocked or 

overtop 

Accelerated recharge to final voids, 

loss of catchment yield and costly 

post-closure (residual) maintenance 

costs 

13 (S) 9 (M) 

Topsoil 

resource 
Lack of available topsoil 

Lack of topsoil to rehabilitate disturbed 

areas at closure in order to meet EMPr 

commitments, resulting in shallow 

compacted soils and a permanent loss 

of land capability and not achieving 

next land use commitments 

23 (H) 9 (M) 

Soil stripping 

and 

management 

Failure to strip all available 

usable soil ahead of mining, 

as well as inappropriate 

stripping methods, such as 

stripping soils when they are 

wet, or using inappropriate 

machinery for soil shaping 

such as wheel graders 

Lack of topsoil to rehabilitate disturbed 

areas at closure in order to meet EMPr 

commitments, resulting in shallow 

compacted soils and a permanent loss 

of land capability and agricultural 

production potential 

23 (H) 9 (M) 

Rehabilitation - 

backfilled 

areas 

Rehabilitated backfilled 

areas are not free draining 

to the environment, resulting 

in ponding of runoff water 

and reduced clean water 

runoff 

Waterlogging results in failure of 

rehabilitated grasslands and loss of 

land capability, as well as decreased 

runoff that reduces catchment yield 

17 (S) 9 (M) 

 

Rehabilitation - 

backfilled 

areas 

 

 

 

Site relinquishment criteria, 

particularly over 

rehabilitated open pit areas, 

have not been formulated 

and agreed with 

stakeholders prior to closure 

 

 

Inability to prove that rehabilitated land 

meets the designated land capability 

potential, resulting in delays in 

achieving closure and eventual site 

relinquishment  

 

 

18 (S) 14 (S) 
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Aspect / 

Activity 

Risk driver / causes Consequence / unwanted event Risk pre-

mitigation 

Risk post 

mitigation 

Overburden and waste rock dumps 

Loss of land 

capability on 

footprint areas 

Incomplete / poor clearing of 

remnant waste rock material 

from operational dumps, and 

inadequate surface 

rehabilitation 

Non-achievement of desired land 

capability and next land use 

commitments 

14 (S) 3 (L) 

Topsoil stockpiles 

Soil stockpiling 

Placement of topsoil 

stockpiles adjacent to 

overburden dumps resulting 

in loss of the soil resource 

due to contamination 

Lack of topsoil to rehabilitate disturbed 

pit areas resulting in a loss of land 

capability  

Not meeting EMPR commitments 

17 (S) 13 (S) 

Soil stockpiling 

Stripped soil stockpiled 

when wet and to heights 

greater than 5 m resulting in 

unwanted soil compaction 

and loss of soil fertility 

Compacted nutrient deficient soil 

requires costly decompaction (ripping) 

and higher fertiliser application rates to 

support successful rehabilitation 

12 (M) 8 (M) 

Haul roads and potential hardstands 

Hydrocarbon 

spillages 

Leakage and/or spillage of 

hydrocarbons (diesel, oil, 

etc.) from earth moving 

equipment 

Hydrocarbon contamination of surface 

and ground water, and of soils, 

resulting in reduced fertility and land 

capability with poor rehabilitation 

success 

14 (S) 10 (M) 

Areas ahead of mining (not to be mined) 

Biodiversity 

conservation 

Insufficient control of alien 

invasive species on mining 

rights area 

Spread of invasive species will reduce 

biodiversity and ecosystem 

functioning, reduce natural ecological 

habitats, reduce options for land use 

and unnecessarily consume water 

resources 

18 (S) 10 (M) 

Socio-economic – internal 

Employees 

Long-term dependencies 

created by mine for 

employees and their 

dependents  

Reduced opportunity for livelihoods 

post closure if mine cannot place 

employees within the company's other 

operations 

21 (H) 14 (S) 

Insufficient re-

skilling/portable skills 

training and capacity 

building of employees and 

sub-contractors 

Insufficient reskilling will limit job 

opportunities open to employees, 

preventing them from finding 

alternative employment / livelihoods 

13 (S) 9 (M) 
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Aspect / 

Activity 

Risk driver / causes Consequence / unwanted event Risk pre-

mitigation 

Risk post 

mitigation 

Inadequate closure-related 

consultation with mine 

employees 

Unrealistic employee expectations at 

closure that SBPM cannot fulfil 
14 (S) 10 (M) 

Socio-economic – external 

Limited 

workplace 

opportunities - 

employee and 

contractors 

Lack of alternative work 

opportunities in the area due 

to demand for existing jobs 

and limited scope for 

alternative employment 

Exacerbated unemployment and 

poverty due to limited availability of 

alternative livelihoods resulting in 

increasing dependency on bread 

winners, decreased self-sufficiency, 

and lower standard of living 

13 (S) 9 (M) 

Interested and 

affected 

parties / 

stakeholders  

Inadequate closure-related 

stakeholder engagement 

around closure planning 

Limited buy-in from stakeholders 

regarding closure planning (including 

closure vision, objectives, closure 

measures and planned post-mining 

land use) causing a delay in eventual 

site relinquishment 

18 (S) 10 (M) 

Interested and 

affected 

parties / 

stakeholders  

Inadequate closure-related 

stakeholder engagement 

resulting in reputational 

damage 

Failure to agree with stakeholders on 

an equitable basis for the planned 

post-mining land uses, or the fair 

transfer of useful infrastructure to third 

parties, resulting conflicted and 

unwanted reputational damage 

18 (S) 9 (M) 

Interested and 

affected 

parties / 

stakeholders  

Misalignment with regional 

post-mining land use 

expectations (Integrated 

Development Plans, Spatial 

Development Frameworks, 

etc.)  

Limited stakeholder buy-in on desired 

land use for rehabilitated landscapes 
13 (S) 6 (M) 

Regulators 

Lack of consultation with 

Regulators to obtain 

agreement on implemented 

closure and rehabilitation 

criteria 

Insufficient buy-in by regulators on the 

mine developed closure plan (closure 

vision, objectives, closure measures 

and planned land use), resulting in a 

delay in eventual site relinquishment 

17 (S) 9 (M) 

Regulators 
Ongoing changes in closure-

related legislation 

Increased risk of failure to comply with 

relevant legislation 
13 (S) 9 (M) 

Regional and 

local economy 

Cessation of mine 

contribution to the local, 

regional, and national 

economy, stemming from 

the termination of rates, 

Reputational damage associated with 

inadequate engagement with local 

government, to ensure they fully 

understand the impact of closure and 

their responsibility to maintain 

programmes and services initiated and 

17 (S) 9 (M) 
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Aspect / 

Activity 

Risk driver / causes Consequence / unwanted event Risk pre-

mitigation 

Risk post 

mitigation 

taxes and corporate social 

spend 

supported by the mine during 

operations 

Residual 

Post-closure 

maintenance 

Inadequate maintenance of 

stormwater management 

structures and rehabilitated 

land by next land user over 

the long term 

Failure of storm water management 

structures and rehabilitated land 

through mismanagement (e.g., 

overgrazing), could be blamed on 

inadequate closure measures for 

which SBPM may be held responsible 

This situation could potentially have 

both cost and reputational 

consequences 

18 (S) 10 (M) 

Water 

treatment  

Actual volumes and qualities 

of excess mine water at 

closure deviate from 

predicted values  

Insufficient financial provision for water 

management / treatment post-closure 
13 (S) 9 (M) 

Climate  

Failure to consider climate 

change impacts in closure 

designs and models 

Climatic changes could impact stability 

or cover integrity of mine residue 

deposits  

14 (S) 10 (M) 

 

11.0 CLOSURE SCENARIO 

To guide the determination of scheduled closure costs, the likely closure scenario has been defined in terms of 

the following: 

 Remaining operational period until cessation of operations that allows for the execution of routine 

closure-related work as part of operations, as far as possible, to limit the remaining closure costs at LoM 

 Closure period and beyond that allows for the mine site to be handed over to the closure contractor(s), 

if the mine does not do the closure work, once most operational personnel have left the site, to implement 

the closure measures and related engineering in terms of the final closure plan 

The closure scenario, as seen in Table 3 below, is based on the LoM, mining planning and the battery limits for 

closure, focusing specifically on the following key aspects: 

 Infrastructure: 

▪ Haul roads 

▪ Pit dewatering pipelines 

 Open pit 

 Stockpile and processing residues: 

▪ Waste rock dumps 

▪ Topsoil stockpile areas 
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 Water management 

Table 3: Closure scenario for New Pit  

Remaining operational period until cessation of 

operations 

Closure and beyond 

Infrastructure 

 Haul roads would be developed as mining 

progresses, and rehabilitated in line with 

concurrent backfilling and rehabilitation of the 

open pit 

 Pit dewatering via pipelines and pumps will be 

undertaken during the operational period. These 

would be relocated / moved as mining progresses 

 Haul roads associated to the final year of mining 

will need to be rehabilitated 

 Care and maintenance and rehabilitation 

monitoring of the rehabilitated open pits will 

continue into the post-closure phase 

 Pit dewatering infrastructure would be removed. 

It is assumed that the pump system would be 

beneficially reused at other operational areas on 

the mine site, while pipelines will be disposed of 

at an existing scrapyard on the mine site 

Open pits 

 Concurrent backfilling and surface rehabilitation 

of the open pit (total area of 52 ha) will occur 

throughout the operational period (seven years), 

with only the final void remaining at closure, thus 

no operational rehabilitation backlogs will be 

present at scheduled closure 

 The dewatered mine void will have acted as a 

“sink of groundwater”, potentially containing or 

capturing pollution plumes associated with 

surface infrastructure (Delta H , 2019) 

 The functional land capability classes of all 

rehabilitated areas would have been confirmed 

and site-specific care and maintenance strategies 

put in place 

 The post mining land capability of all rehabilitated 

areas will have been determined 

 Adequate rehabilitation performance monitoring 

and care and maintenance will have been 

conducted on concurrently rehabilitated areas to 

demonstrate the rehabilitation outcomes and the 

potential to support the envisaged final land uses 

 No operational rehabilitation backlogs will be 

present at scheduled closure 

 Once pit dewatering stops, recovery of water 

levels will take place (Delta H , 2019) 

 One final void will be present (estimated to be 

5% of the total pit extent) requiring final 

backfilling and reshaping to align with the post 

mining landform design 

 Topsoil will be replaced to specified depths, 

ripped, and ameliorated according to dedicated 

soil analysis, and vegetation will be re-

established using a suitable seed mix 

 Care and maintenance and rehabilitation 

monitoring of the rehabilitated open pits will 

continue into the post-closure phase 

  

Stockpiles and processing residues 

 An overburden dump will be developed adjacent 

to the open pit during operations 
 One overburden dump will be present, of which 

the remaining overburden material will be 

backfilled into the open pit at closure, and prior 

to final pit footprint rehabilitation. The full 
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Remaining operational period until cessation of 

operations 

Closure and beyond 

 Water management concerns would have been 

addressed during development of the overburden 

dump and subsequently maintained/adjusted as 

required during operations, including the 

construction of interventions, as required, to 

minimise the impact of the facilities on surface 

water and shallow groundwater systems, thus not 

adding to the mine site’s contaminant load 

 Placement of overburden material will have been 

conducted according to a final configuration plan 

to negate costs associated to additional material 

movement at closure 

 The closure objectives for the rehabilitation of the 

overburden dump footprint will have been agreed 

upon, with sign-off by stakeholders 

 Topsoil stripping, management and placement 

will have been undertaken with great care during 

the operational period to optimise conservation of 

the resource (refer to chapter 16.0 for key 

principles and activities) 

 Live placement of topsoil would be undertaken as 

far as possible 

volume of overburden material will therefore be 

utilised to backfill the open pit final void. Final 

rehabilitation of the remaining footprint area/s 

after all rock material has been backfilled will be 

undertaken according to the agreed objectives 

and measures, including: 

 Consolidation of nominal volumes of ad hoc 

overburden and backfilling in the pit 

 Final shaping/profiling of the resultant footprint 

 Ripping to alleviate compaction 

 Establish vegetation 

 Topsoil stockpiles will have been rundown 

during operational period / final rehabilitation, 

with only footprint areas to be rehabilitated 

Water/runoff management  

 The dewatered mine void will have acted as a 

“sink of groundwater”, potentially containing or 

capturing pollution plumes associated with 

surface infrastructure (Delta H, 2022) 

 Operational mine water management will 

continue for the remaining LoM 

 Any further requirements stemming from the WUL 

for the mining of the New Pit will be developed 

and implemented as far as possible during 

operations 

 Water management and treatment requirements 

for the SBPM mine site, as a whole, will be 

determined based on detailed source term 

characterisation, geochemical modelling and 

predictive geohydrological modelling 

 Site drainage lines will be reinstated/ developed 

on the rehabilitated surface areas 

 Surface water and groundwater monitoring will 

continue to be conducted for 10 years post 

closure to demonstrate success of implemented 

closure measures 

 Post-closure water levels within the backfilled 

open pit are expected to rebound to within pre-

mining groundwater levels over time, with water 

quality predicted to gradually improve as the 

plume dissipates 

 If required, further water management and 

treatment for the entire SBPM mine site will 

continue post-closure for an agreed upon period 

as reflected in the final closure plan. However, 

based on latest reporting (Delta H, 2022), it is 

assumed that the facilities associated with the 

New Pit will not pose a threat due to acid 
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Remaining operational period until cessation of 

operations 

Closure and beyond 

generation or the leaching of metals or salts of 

concern (refer back to chapter 7.0) 

 

12.0 CLOSURE OBJECTIVES 

The initial closure philosophy and objectives below have been developed to guide the closure measures to be 

implemented on site towards achieving the above closure vision.  

 Physical stability:  to remove and/or stabilise/rehabilitate surface infrastructure and related disturbance, 

unavoidable mining residue and open pits that are present on the mine, to facilitate the implementation of 

the planned next land use, by ensuring that 

▪ All rehabilitated disturbed areas that have the potential for wind and/or water erosion will be provided 

with a suitable vegetation cover to combat these aspects/forces 

▪ Rehabilitated open pits and disturbed footprint areas are free draining (to limit the volume of recharge 

potentially requiring water treatment) so that beneficial next land uses can be implemented, and all 

rehabilitated areas are stabilised to limit possible safety, health and/or environmental risks 

▪ Monitoring is undertaken to demonstrate the success of the closure and rehabilitation measures 

implemented 

 Environmental quality:  to ensure that local environmental quality is not adversely affected by possible 

physical impacts and chemical contamination arising from the rehabilitated areas and that catchment yield 

is sustained as far as possible, by ensuring that: 

▪ Rehabilitated mining areas do not present any unacceptable environmental risks 

▪ Environmental impacts will be investigated and addressed at source. If not possible, the required 

intervention / mitigation measures will be implemented, and preferably during operations to limit the 

intervention required at closure 

▪ Ongoing monitoring will be undertaken to ensure the quality of the surface and groundwater, 

specifically in terms of acidity and salinity, remains within acceptable threshold levels 

 Health and safety: to limit the possible health and safety threats to humans and animals using the 

rehabilitated mine site as it becomes available, by ensuring that: 

▪ Health and safety threats are prevented as far as possible. If not, to limit these to acceptable risks that 

can be reasonably/realistically achieved 

 Land capability / land-use: to re-instate suitable land capabilities over the rehabilitated portions of the 

mine site, by ensuring that: 

▪ Land capability will be reinstated to match the pre-mining land capabilities as far as possible. If not, 

effort will be put into achieving the next best land capability 

 Aesthetic quality: to leave behind a rehabilitated mine site that, in general, is not only neat and tidy with 

an acceptable overall aesthetic appearance, but which is also aligned to the respective land uses, by 

ensuring that: 
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▪ Recognition is given to the local/natural landscape forms and these be repeated as far as practically 

possible 

▪ Rehabilitation measures that appear unnatural/visually intrusive will be avoided as far as possible 

 Biodiversity: to encourage, where appropriate the re-establishment of native vegetation on the 

rehabilitated mine sites, such that the terrestrial biodiversity is largely re-instated over time, by ensuring 

that: 

▪ Viable self-sustaining vegetation communities are established 

▪ Invasive species that could threaten the reinstatement of the desired vegetation communities are 

actively eradicated 

 Social: to ensure that the measures and/or contributions made by the mine towards the long-term socio-

economic benefit of the local communities are sustainable, and aligned to the detailed socio-economic 

mine closure plan, by ensuring that: 

▪ Local communities are adequately informed about mine closure (next land use planning, scheduled 

closure and reskilling initiatives linked to the next land use, where possible) 

13.0 CLOSURE MEASURES 

The closure actions / measures are largely informed by the devised closure objectives and outcomes of the 

ERA. The closure actions, detailed in Table 4, are developed to implement the next land use, while mitigating 

environmental risks identified for the mine. 

Table 4: Closure measures developed for each closure aspect of SBPM’s New Pit 

Aspect Closure measures  

Infrastructural components 

Haul roads and 

hardstand areas 

(unpaved) 

 Rip the footprint area to a depth of 1 m 

 Shape footprint area to be free-draining, aligned to the site-wide surface 

profiling plan 

 Ameliorate soils based on the findings of dedicated soil fertility sampling and 

analysis 

 Establish vegetation by applying a suitable seed mix 

Pit dewatering 

pipelines 

 Dismantle / demolish all pit dewatering pipelines 

 Transport to an existing mine scrapyard or material storage area for future re-

use 

Mining components 

Rehabilitation of 

final voids 

 Backfill the final void with the waste rock material remaining at closure of the pit   

 Shape the resultant landform to be free-draining and as natural in appearance 

as possible, allowing for gradual settlement of the backfilled overburden 

material to occur 
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Aspect Closure measures  

 Replace topsoil to the requisite depth (300 mm according to the current EMPr 

obligations) 

 Deep rip the placed soil profile to a depth of 1 m to alleviate compaction 

 Ameliorate soils based on the findings of dedicated soil fertility sampling and 

analysis 

 Establish vegetation by applying a suitable seed mix 

Topsoil stockpiles   Rip in-situ soils once stockpiles have been removed to alleviate compaction 

 Ameliorate soils based on the findings of dedicated soil fertility sampling and 

analysis 

 Establish vegetation by applying a suitable seed mix 

Overburden dumps  Collect remnant fugitive overburden veneers and place within final void prior to 

pit final rehabilitation 

 Reshape on the resultant footprint so that it is free draining 

 Rip the area once stockpiles have been removed to alleviate compaction 

 Place a 300 mm growth medium cover over the rehabilitated resultant footprint 

 Ameliorate soils based on the findings of dedicated soil fertility sampling and 

analysis 

 Establish vegetation including establishing pockets of endemic woody species 

(small trees and shrubs) over the full draped dump area in a random/natural 

configuration to resemble surrounding landscape 

Water / runoff management 

Reinstatement of 

drainage lines 

 Reinstate site drainage lines over rehabilitated areas 

Post closure aspects 

Surface water and 

groundwater 

monitoring 

 Monitoring in-pit and underground water level, and qualities (key components of 

water balance), towards annual recalibration of water balance, for the following: 

▪ Key discharge points 

▪ Key sampling points in local streams/tributaries 

▪ Seepage generated from both co-disposal facilities 

 Continue with quarterly groundwater monitoring for a period of at least 10 years 

post-closure (or until site relinquishment criteria have been met) 

 Continue with quarterly surface water monitoring for a period of at least  

10 years post-closure (or until site relinquishment criteria have been met) 
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Aspect Closure measures  

Rehabilitation 

monitoring 

 Conduct rehabilitation monitoring for a period of 10 years post-closure (or until 

site relinquishment criteria have been met) 

Care and 

maintenance 

 Conduct care and maintenance over rehabilitated areas for a period of 10 years 

post-closure (or until site relinquishment criteria have been met) 

Preliminary and 

general / 

contingencies  

 P&Gs were applied at 15% and contingencies were applied at 10% 

Residual closure aspects 

Water treatment  Not applicable, it is assumed that further required water management / 

treatment would be a mine wide concern and not occur in isolation for the New 

Pit and associated infrastructure. Furthermore, based on latest reporting (Delta 

H , 2019), it is assumed that the facilities associated with the New Pit will not 

pose a threat due to acid generation or the leaching of metals or salts of 

concern (refer back to chapter 7.0.) 

 

14.0 MONITORING AND MAINTENANCE 

14.1 Audit and reporting requirements for the closure plan  

Table 5 outlines the schedule of internal, external, and legislated audits of the closure plan for a year (in isolated 

cases every 2nd year) and includes the required reporting that is to be undertaken to ensure that this closure 

plan is implemented, as required, on an annual basis. 

Table 5: Schedule outlining internal, external, and legislated audits and reporting of the closure plan 

Type of 
audit 

Name of audits Responsibility 
Frequency of 
audits 

Approximate 
schedule 

Approach taken to 
address and close 
out audit findings 

Internal 

Water Use Licence 
audit 

Site 
environmental 
coordinators 

Annual Q1 
Internal audit findings 
are captured in the 
site Environmental 
Management System 
(EMS) as actions for 
implementation and 
close-out.  Resources 
(people and funds), 
and timeframes, are 
assigned to all audit 
findings, and progress 
is tracked on an EMS 
platform  

Legal compliance 
audit 

Permitting 
specialist 

Every 2nd year Q1 

Environmental 
Performance Audit 

Site 
environmental 
coordinators 

Annual Q2 

ISO14001 EMS 
audit 

EMS specialist Annual Q2 

GN704 water audit 
Water 
specialist 

Annual or 
every 2nd year 

Q3 

Closure knowledge 
gap audit  

Site 
environmental 
coordinators 

Annually 
Throughout 
the year 

External 
Closure cost and 
closure plan update  

External 
closure and 
rehabilitation 
specialist 

Annually  
As per 
financial year 
end 

Closure costing report 
and closure plan to be 
submitted to external 
auditors 
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Type of 
audit 

Name of audits Responsibility 
Frequency of 
audits 

Approximate 
schedule 

Approach taken to 
address and close 
out audit findings 

Water Use License 
audit 

External water 
consultant 

Annual Q3 

Capture external audit 
findings in the site 
Environmental 
Management System 
(EMS) as actions for 
implementation and 
close out. Resources 
(people and funds), 
and timeframes, are 
assigned to all audit 
findings, and progress 
is tracked on an EMS 
platform 

Legal compliance 
audit 

External legal 
compliance 
consultant 

Every 2nd year Q2 

Environmental 
audits 

External 
environmental 
consultant 

Annually 
(comprises of 
old EMPr PAR 
and audit of 
environmental 
authorizations) 

Q4 

ISO14001 EMS 
audit 

External EMS 
consultant 

Annual Q3 

GN704 water audit 
Appointed 
water 
consultant 

Annual or 
every 2nd year 

Q4 

 

14.2 Monitoring programme and site relinquishment criteria  

The rehabilitation performance of all areas rehabilitated after decommissioning and closure, but prior to site 

relinquishment (i.e., the pre-site relinquishment monitoring period), must be documented in a dedicated biannual 

rehabilitation performance report until site relinquishment criteria are met. The report should reflect on the 

findings of the monitoring undertaken, rehabilitation performance and whether corrective action is required.  

The rehabilitation monitoring programme and preliminary site relinquishment criteria (including required analysis 

criteria for surface rehabilitation, surface water and groundwater) are presented Table 6.  

The monitoring programme and site relinquishment criteria were developed for the following purposes: 

 To establish and create a post-closure knowledge base, that is comparable to the operational phase 

knowledge base 

 To demonstrate compliance with regulatory requirements (such as instream water quality as per the water 

use licence) 

To demonstrate success/performance of the implemented closure measures (i.e., to demonstrate that the site 

relinquishment criteria have been achieved) in support of a final closure certificate 



March 2022 21468204-350255-1  

 

 

 
 29 

 

Table 6: Preliminary monitoring programme and site relinquishment criteria for New Pit 

Monitoring Site relinquishment criteria Reporting and corrective action 

Component/aspect Monitoring objective Monitoring network Monitoring method and frequency Metrics/target 
Initial criteria 

(performance success) 
Reporting 

Recommended corrective 

action 

Surface water  

In-stream surface 

water quality  

To monitor changes 

(improvement) in 

surface water quality 

following final 

rehabilitation at 

closure (to determine 

when water quality 

objectives and targets 

are met) 

Review operational 

surface water 

monitoring and sampling 

network, to ensure 

monitoring points are 

appropriate for the post-

closure situation 

Collect surface water samples monthly for 

chemical analysis by an accredited 

laboratory (monitor parameters stated in 

WUL). Sample monthly for one year after 

the final rehabilitation activities, then 

revaluate frequency of sampling 

 

Conduct in-field measurements for pH and 

EC (as a minimum) when samples are 

collected – to allow for immediate corrective 

action if non-compliances are detected 

 

Monitoring will continue for at least five 

years post-closure (or until a closure 

certificate is issued) 

In-stream water quality targets 

set in WUL for samples 

collected from the monitoring 

points at the mine site as 

stipulated in the WUL 

Surface water quality has 

improved to meet the WUL 

water quality thresholds 

 

Or 

 

Surface water quality has 

improved to comply with 

the Water Quality 

Management Objectives 

(WQMO) as defined as the 

Reserve for the area in the 

WUL 

Surface water monitoring 

reports and data will be 

submitted to the DWS as 

per the WUL (but amend to 

six-monthly frequency on 

closure) 

Investigate the cause of any 

non-compliance in surface 

water quality leaving the site 

(using the source – pathway 

– receptor model) and 

address the contaminant 

source with improved 

rehabilitation and / or 

appropriate mitigation 

measures 

In stream surface 

water flow 

To monitor the 

recovery of catchment 

yield after closure 

rehabilitation has been 

completed, ensuring 

the long-term integrity 

of the surrounding 

rivers 

Measure streamflow on a monthly basis, 

when doing water quality sampling 

 

Continue for at least five years post-closure 

No target 

Water flow measurements 

demonstrate that 

rehabilitation efforts have 

increased catchment yield 

as compared with the 

operational phase 

To be included as part of 

the surface water 

monitoring report above 

If flow decreases outside of 

expected seasonal and 

wet/dry year fluctuations – 

investigate cause and 

implement corrective action 

Biomonitoring  To monitor the health 

and ecological integrity 

of aquatic life in the 

surrounding catchment 

systems, and to track 

changes over time 

with the intention of 

assessing changes in 

relation to changing 

water quality and other 

potential mining 

impacts 

Review operational bio- 

monitoring and sampling 

network and revise, as 

advised by a specialist 

 

Include upstream and 

downstream sampling 

sites in streams and 

drainage lines that could 

potentially be affected 

by mining operations 

Conduct aquatic bio monitoring surveys 

annually in spring (using SASS5 

methodology), and include an assessment 

of habitat quality using the Integrated 

Habitat Assessment System (IHAS) 

 

Bio monitoring will continue for at least five 

years post-closure (or until a closure 

certificate is issued) 

Biomonitoring target set in WUL. 

Downstream SASS scores are 

less than 20% of upstream 

scores on affected (monitored 

streams), and the downstream 

ASPT scores are less than 10% 

of upstream scores 

SASS 5 bio monitoring 

demonstrates that the 

ecological integrity and 

aquatic health of potentially 

affected streams has either 

been maintained or 

improved (PES scores are 

maintained or improved) 

Habitat integrity has not 

deteriorated directly 

downstream of the 

operational area 

An annual bio-monitoring 

report will be submitted to 

the DWS within 60 days of 

the compiled compliance 

report for evaluation and 

comment 

Investigate the cause of any 

bio-monitoring anomalies 

that indicate water quality 

deterioration and negative 

aquatic health impacts, and 

apply appropriate mitigation 

measures 

Groundwater 

Groundwater 

quality  

To monitor ground 

water quality in both 

natural aquifers and 

Review operational 

groundwater monitoring 

and sampling network 

 Review the operational groundwater 

monitoring plan and program, and revise to 

Water quality analyses show 

that groundwater at and beyond 

the mine boundary meets the 

Groundwater samples 

show improving water 

Results and findings will be 

compiled into a quarterly 

Investigate the cause of any 

non-compliance in borehole 

water qualities (using the 
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Monitoring Site relinquishment criteria Reporting and corrective action 

Component/aspect Monitoring objective Monitoring network Monitoring method and frequency Metrics/target 
Initial criteria 

(performance success) 
Reporting 

Recommended corrective 

action 

mine workings, to 

track water quality 

changes 

(improvements) over 

time as a result of 

closure rehabilitation 

activities 

and revise as advised 

by a specialist 

meet post-mining monitoring needs by: 

 

 Ensuring that key borehole sampling 

sites are retained (or new ones introduced 

as required) to monitor groundwater quality 

at key points in the mining rights area  

 

Continuing to monitor the comprehensive 

suite of water quality parameters that allow 

an ion balance to be calculated (same as 

those analysed during operations) - 

provides assurance on accuracy of lab 

results, and ensure that all potentially 

harmful cations and anions are analysed 

 

Groundwater samples will be collected 

quarterly for chemical analysis by an 

accredited water laboratory  

 

Monitoring of boreholes will continue for at 

least five years post-closure (or until a 

closure certificate is issued) 

National Water Quality 

Standards for potable water at 

95th percentile (or as a 

minimum have a chemistry 

typical of baseline groundwater 

quality of the area) 

 

The groundwater monitoring 

plan can demonstrate the 

movement and extent of any 

contaminated groundwater 

plumes 

 

Offsite borehole water qualities 

are not impacted by the closed 

mine, and do not impact 

neighbours 

 

The calculated ion balance for 

each water sample does not 

exceed a 5% imbalance (sanity 

check on lab results) 

 

qualities trending towards 

background levels 

water report, with attached 

laboratory results 

 

An annual compliance 

report will be compiled and 

submitted to the authorities 

for evaluation and 

comment 

source – pathway – receptor 

model) and develop 

appropriate mitigation 

measures to reduce the 

generation of contamination 

at source where possible, or 

to contain or intercept 

polluted groundwater 

movement towards sensitive 

receptors where this is 

necessary 

Groundwater flows 

/ levels 

To monitor the 

piezometric (water 

table) levels in all bore 

openings to determine 

the dewatering 

impacts of mining, and 

to measure the rate of 

recharge to 

underground workings 

in closed mining areas 

Water table heights 

measured at the same 

borehole sampling sites 

as above 

Groundwater levels measured quarterly 

 

Monitoring will continue for at least 5 years 

post-closure (or until a closure certificate is 

issued) 

Movements in groundwater level 

(mamsl/mbgl) to determine 

groundwater recharge rate 

Rate of recharge of mine 

water corresponds with 

modelled predictions of the 

recharge rate 

Mine water levels stabilise 

at predicted levels and do 

not enhance predicted 

seepage/decant rates 

Results and findings will be 

compiled into a quarterly 

site groundwater water 

report 

Reassess and revise 

groundwater management 

plan for the mine to manage 

and mitigate possible water 

contamination 

Surface rehabilitation  

Land capability 
To continuously 

measure rehabilitation 

performance against 

the land capability 

objectives committed 

to as part of next land 

use planning 

All areas disturbed by 

mining activities and 

land reinstated by 

rehabilitation activities 

Regularly conduct post-mining land 

capability assessments of rehabilitated 

areas that include: 

 

An assessment of soil depth and soil bulk 

density on a 100 x 100 m grid 

Digging of a soil test pit every 9 ha, to: 

Land capability commitments 

are achieved 

Site has an accurate post-

mining land capability map 

based on ongoing  

assessment according to 

site-wide land capability 

commitments, so that an 

understanding of how the 

mine is tracking against its 

 

Consult with DMR on any 

land capability shortfalls that 

cannot be addressed with 

available topsoil resources 

and agree new post-mining 

land capability targets that 

will determine the scope of 

post-mining land uses, that 
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Monitoring Site relinquishment criteria Reporting and corrective action 

Component/aspect Monitoring objective Monitoring network Monitoring method and frequency Metrics/target 
Initial criteria 

(performance success) 
Reporting 

Recommended corrective 

action 

 

Collect soil samples for lab analysis of soil 

properties (bulk density & soil texture), 

record rooting depth, root density, and bio-

perturbation, collect soil samples for lab 

analysis of soil (pH, resistance, organic 

carbon, major cations and anions) 

 

Create land capability map for rehabilitated 

sites according to the Chamber of Mines’ 

Rehabilitation Guidelines (2018) 

 

Land capability assessment is typically a 

once-off exercise on rehabilitated units 

within three years of completion of the 

rehabilitation work 

targets is continuously 

refined 

 

The areas rehabilitated to 

different land capability 

classes in the post-mining 

landscape do not vary by 

more than 10% from 

defined land capability 

targets 

can then be communicated 

with key stakeholders as part 

of the mine closure process 

 

 Use topsoil stockpile 

reserves, if available, to 

improve land capability, 

where possible 

 

 In-fill areas where 

differential settling has 

occurred, and re-shape to be 

free draining (towards 

maintaining prescribed land 

capability depths) 

Soil fertility 

To achieve basal soil 

fertility levels that will 

support a self-

sustaining vegetation 

cover (within 5 to 10 

years of completion of 

rehabilitation) 

All areas disturbed by 

mining activities and 

land reinstated by 

rehabilitation activities 

Sample rehabilitated soils annually for the 

first 5 years, and every three years 

thereafter until fertility targets met or a 

closure certificate is issued 

 

Analyse samples at a certificated soils 

laboratory 

Soil fertility meets the minimum 
requirements for maintenance of 
grassland/pastures. 

 

Soil analyses indicated: 

 pH in range of 5.0 to 8.5 

 Resistance is >300 Ω, 

 P is >20 mg/kg, and 

 K is >100 mg/ 

 N is in adequate supply 

so as not to induce 

yellowing of vegetation 

Soil analyses indicate that 

soils on rehabilitated areas 

are not salinized, have the 

correct pH, and have 

sufficient levels of fertility to 

support a sustainable 

vegetation cover. 

Findings will be reported in 

a soil fertility report, after 

each assessment 

Where soil is deficient, 

ameliorate sufficiently to 

address the deficiency and to 

provide a sustainable 

vegetation cover in support 

of the next land use 

Surface erosion To monitor 

rehabilitated areas for 

soil erosion to ensure 

that a self-sustaining 

vegetation cover is 

established that will 

minimise soil loss 

through raindrop 

impact and rainfall 

runoff erosion 

All areas disturbed by 

mining activities and 

land reinstated by 

rehabilitation activities 

Conduct visual inspections for erosion 

(sheet, rill, and gulley erosion) on an annual 

basis for the first five years (end of wet 

season), and every three years thereafter 

until landform equilibrium is met 

Visual inspections of 

rehabilitated areas indicate that 

erosion has been stabilised by 

rehabilitation activities, and is 

not significantly higher than 

surrounding natural areas 

No new erosion seen on 

rehabilitated land after five 

years 

Findings will be reported in 

an internal rehabilitation 

report after each 

assessment 

Eroded areas will be 

stabilised by infilling and 

reshaping, and by 

establishing vegetation on 

the repaired areas/ bare 

patches, as required 

Vegetation 

establishment 

To ensure the 

successful 

establishment of 

suitable perennial 

All areas disturbed by 

mining activities and 

land reinstated by 

rehabilitation activities 

Monitor the establishment and persistence 

of vegetation on rehabilitated areas 

(species composition and basal cover), 

using standard pasture assessment 

The vegetation established on 

rehabilitated areas should 

comprise at least 4 perennial 

grass species, one of which is a 

Vegetation on rehabilitated 

areas comprises at least 

four perennial grass 

species, one of which has a 

Findings will be reported in 

an annual rehabilitation 

report 

Where the rehabilitation 

targets for vegetation 

establishment are not met, 

re-seed and apply 
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Monitoring Site relinquishment criteria Reporting and corrective action 

Component/aspect Monitoring objective Monitoring network Monitoring method and frequency Metrics/target 
Initial criteria 

(performance success) 
Reporting 

Recommended corrective 

action 

grass species on 

rehabilitated areas, 

and that these 

perennial species 

persist in the 

rehabilitated 

landscape 

methods. To be undertaken by a suitably 

qualified specialist 

 

Monitor annually for five years, then every 

three years until a sustainable vegetation 

cover has been established 

creeping grass species on 

slopes that are steeper than 1:7, 

and which collectively provide a 

minimum basal cover of 15% 

after three years 

creeping habit, and that 

these species provide a 

basal cover of at least 15% 

after three years 

appropriate adaptive 

management strategies to 

correct any deterioration in 

the species composition and 

cover (e.g., review 

defoliation/ fertilisation 

practices and modify 

accordingly) 

Invasive alien 

species 

To eradicate or control 

declared Category 1, 2 

and 3 invader species 

on both rehabilitated 

land and on unmined 

areas within the 

mining rights area. To 

minimise the threat 

posed by invasive 

species to reinstated 

natural ecosystems 

and habitats, and 

biodiversity 

All areas disturbed by 

mining activities and 

land reinstated by 

rehabilitation activities 

Conduct a visual inspection for invasive 

species over the site on an annual basis, 

focussing on rehabilitated and previously 

disturbed areas, and on areas where 

invasive species have been eradicated 

 

Inspect annually for the first three years 

after closure, and then every three years, at 

least, until closure 

The site is free of declared alien 

invasive plant species (Cat 1 – 3 

invader species as per CARA, 

1983 & Cat 1a, 1b and 2 as per 

NEM:BA, 2004) 

The site is free of declared 

alien invasive species 

(CARA Cat 1 – 3 & NEMBA 

1a, 1b and 2) invader 

species), and if not 

compliant the control 

programmes in place are 

effective and are 

eradicating alien invasive 

plant species 

Findings will be reported in 

a rehabilitation report after 

each assessment 

Where measures do not 

effectively control/eradicate 

alien invasive plant species, 

review control measures and 

modify to improve 

effectiveness. 
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15.0 CLOSURE COSTS 

15.1 Assumptions and qualifications 

This section describes the key assumptions made and the implications for the BA and EMPr amendment. The 

closure costs were conducted in terms of the current Financial Provisioning Regulations (GN.R. 1147 - as 

amended): 

15.1.1 General costing assumptions 

 The unit rates are third-party contractors’ rates. The March 2021 base rates were applied and reflected as 

at November 2021 

 The closure costs for the site could comprise several cost components. This report only addresses the 

decommissioning and rehabilitation costs, equating to an outside (third-party) contractor establishing on-

site and conducting the outstanding rehabilitation-related work 

 Based on the above, dedicated contractors would be commissioned to conduct the demolition and 

rehabilitation work on the site. This would inter alia require establishment costs for the contractors and 

hence, the allowance for preliminary and general (P&Gs) in the cost estimate 

 No allowance was made to offset the salvage value of the scrap materials (in this case only dewatering 

pipelines) against the demolition costs 

 Allowance has been made for third party contractors and consultants to conduct compliance monitoring 

and the required care and maintenance work following the rehabilitation of outstanding items 

 The closure costs were only computed for the scheduled closure situation for the New Pit. The mine-wide 

unscheduled closure costs will be updated as part of a separate contract in 2022 

15.1.2 Infrastructure  

 No infrastructure will be developed in support of mining at the New Pit. It is assumed that if equipment / 

infrastructure is utilised (e.g., crushers), that these would be mobile and utilised elsewhere on the mine 

site following cessation of mining at New Pit 

 Costs associated with the removal of infrastructure that falls within the mine path and overburden footprint 

will be included within the mine’s operational budget 

 The pump utilised for pit dewatering will be removed and utilised elsewhere on site, thus not requiring a 

closure allowance 

 The pipeline waste will be transported to an existing scrapyard on the mine site 

 No access tar roads requiring rehabilitation will be associated to the New Pit expansion project 

 It is assumed that the footprint for the relocated infrastructure will be the same as the current infrastructure 

lying within this proposed pit delineation; however, the relocation costs are assumed for the operational 

budget and will not be directly associated to the New Pit project 

15.1.3 Open pit  

 It is assumed that the pit will be concurrently rehabilitated, hence closure costs allowance has only been 

made to rehabilitate one final void at the time of scheduled closure as per the pit outline provided 

 The mass earth works volumes for the rehabilitation of the remaining void were derived from the New Pit 

production schedule, and calculations done by the client and as supplied to Golder (WSP Golder, 2021). 
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Excess waste rock volume of 1 655 968 m3 to fill post mining void of 1 333 695 m3, assuming gradual 

compaction and settling following initial bulking of waste rock material 

 SBPM has not specified the equipment to be used to conduct material movement for backfilling of the final 

void and their percentage split. Golder has assumed the following:  

▪ Drill and blast (throw-blast) the highwall into the final void 

▪ Backfill via truck and shovel 

▪ Final shaping and polishing of the highwall blast material utilising dozers 

 It has been assumed that the truck and shovel distance from the backfilling material to the final void is  

1 km 

 Topsoil placement has been assumed to a depth of 300 mm over the backfilled and shaped areas, followed 

be ripping and the establishment of vegetation; however, this cover thickness will need to be updated with 

the outcomes of a more detailed materials balance exercise and topsoil management planning, as it is 

understood that the current New Pit production schedule documents an available topsoil volume (66 112 

m3) that would only allow for a cover of 125 mm over the open pit only, with no additional cover material 

available the overburden dumps 

 As mentioned in the closure scenario, it is assumed that there will be no operational rehabilitation backlogs 

present at scheduled closure, and that the rehabilitation performance of the rehabilitated open pits will 

have been monitored during operations and that adequate care and maintenance would be conducted 

throughout operations so that no additional soil amendment or corrective action would be required at 

scheduled closure to support a viable next land use. No allowances have been made for the 

implementation of the next land uses as it is assumed that it will be conducted by third parties 

15.1.4 Overburden dumps 

 The overburden dump material will be utilised as backfill for the open pit final void, with only the disturbed 

footprint areas requiring rehabilitation 

 The overburden dump will have a surface footprint of approximately 17.98 ha. The rock material from the 

dump will be moved by truck and shovel as described above to backfill the remaining void, leaving only 

the footprint area requiring rehabilitation at project closure 

 Any possible remaining remnant waste rock will be transported to the pit 

 Rip the footprint to alleviate compaction 

 Ideally, the footprint is to be covered with a minimum 300 mm growth medium and the establishment of 

vegetation; however, due to the potential lack of available cover material, an alternative rehabilitation 

method has been costed (establishment of pockets of woody species which would not require a full draped 

cover) 

15.1.5 Stockpiles 

 The topsoil stockpiles will be run down during the operational phase and final rehabilitation, with only the 

footprints requiring rehabilitation 

 It is assumed that these stockpiles would have a volume of 66 112 m3, developed at a height of 

approximately 3 m over an area of 3 ha 
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15.1.6 Water management / treatment 

 An allowance for the reinstatement of drainage lines over the rehabilitated areas (open pit final void and 

stockpile footprints) has been included 

 If required, further water management and treatment for the entire SBPM mine site will continue post-

closure for an agreed upon period as reflected in the final closure plan. Based on the latest reporting (Delta 

H , 2019), it is assumed that the facilities associated with the New Pit will not pose a threat due to acid 

generation or the leaching of metals or salts of concern 

15.2 Closure and pre-site relinquishment costs 

The scheduled closure costs for the New Pit project, as at December 2021, are summarised in Table 7. 

Table 7: Scheduled closure costs for the VDB Mega Open Pit, as at December 2021 

21468204 SBPM - VDB Mega Open Pit Closure Costs, as at December 2021 

  Closure Components Scheduled Closure (2029) 

1 Infrastructural aspects  R                                 852,316  

2 Mining aspects  R                             66,237,158  

3 General surface rehabilitation  R                                         -    

4 Water / runoff Management  R                                   180,919  

  Sub-Total 1  R                             67,270,393  

5 P&Gs, Contingencies and Additional Allowances 

5.1 Preliminaries and general   R                               10,090,559  

5.2 Contingencies  R                                 6,727,039  

5.3 Additional studies  R                                                -  

  Sub-Total 2  R                               16,817,598  

6 Pre-site Relinquishment Monitoring and Aftercare 

6.1 Surface water monitoring R                                    950,724  

6.2 Groundwater monitoring R                                    345,241  

6.3 Rehabilitation monitoring R                                    203,563  

6.4 Care and maintenance (High Intensity) R                                                -    

6.5 Care and maintenance (Low Intensity) R                                 2,073,434  

  Sub-Total 3   R                                 3,513,293  

  Closure Total Excl. VAT. (Sub-total 1 +2 +3)   R                               87,601,285  

7 Residual Closure Costs 

7.1 Water treatment  

  Sub-Total 4  

  Residual Closure Total Excl. VAT. (Sub-total 4)   

8 Closure costs including Ps&Gs and contingencies  

8.1 Preliminary and general   R                              10,090,559  

8.2 Contingencies  R                                6,727,039  

 Sub-Total 5  R                              16,817,598  

  
Total including residual closure costs  

Excl. VAT. (Sub-total 1 +2 +3+4)  
 R                              87,601,285  

  Grand Total (Incl. P&Gs) Excl. VAT.  R                            104,418,884  

  
Grand Total 

Incl. VAT @ 15% (Sub-total 1 +2 +3+4+5)  
 R                            120,081,716  
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16.0 REHABILITATION PLANNING 

The way soils are managed during the mining operations dictates, to a large extent, the post mining land 

capability and thus the end land use potential that can be achieved. It also has a significant impact on the 

groundwater infiltration and the overall water make of the entire mining area and will affect the quantity and 

quality of water make at the mine, not only during the life of the mine, but for many years post closure.  

There is direct trade-off between the costs of soil management during the operating phase of the project on the 

one hand, and the end land use potential and cost of post closure water treatment on the other hand.  

This section provides a summary of pertinent information and principles related to the New Pit rehabilitation and 

closure, to be incorporated into the BA and EMPr amendment, including additional information to guide topsoil 

stripping and placement. 

16.1.1 Rehabilitation sequencing 

The proposed rehabilitation sequence, as described below is based on the mining methods employed. The spoil 

and discard handling sequence include the following: 

 Mined out areas to be backfilled and rehabilitated concurrently during operations and as soon as practically 

possible at closure 

 Once sufficient space is available the overburden should be placed as backfill as the pit progresses, with 

hard overburden at the bottom over the spoils and highly weathered soft material, as far as practically 

possible, in the upper layers 

 Topsoil should be live placed to specified depths once the final landform has been signed off 

 Spoils levelling will take place utilising an appropriate fleet of equipment once sufficient space is available 

for concurrent rehabilitation 

 Backfilling operations to be managed to optimise even compaction and reduce oxygen and water ingress 

 Live placement of pre-strip material over the levelled areas will be done to the pre-determined post mining 

landform design elevations 

 Live placement of topsoil will be done to areas and depths as a final rehabilitation layer, as specified by 

dedicated topsoil stripping and placement plans to be developed 

16.1.2 Topsoil management 

Restoring land capabilities and land uses post closure will require operational accuracy in constructing the post 

mining landform and managing topsoil resources throughout the LoM. Stripping and storing different soil types 

separately and ensuring that usable topsoil is not over stripped and mixed with subsoils is a key component of 

effective rehabilitation.  

The 2007 EMPr (SRK Consulting, 2007) indicated that the soils had a land capability predominantly of an arable 

potential, with the land use though predominantly being grazing, game farming and subsistence agriculture. The 

current land use within the New Pit area is primarily mining infrastructure, railway infrastructure and roads, with 

isolated patches of undisturbed land.  The current land use of the delineated overburden dump area represents 

a less disturbed nature, potentially being a more valuable source of topsoil.  

The baseline soils assessment needs to be considered in the development of a site-specific topsoil stripping 

and placement plan for the New Pit Expansion project. 
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16.1.2.1 Soil stripping 

The following actions are proposed to mitigate the risks identified for soil resources and land capability relating 

to topsoil stripping:  

 Replace generic average stripping depths with actual depths to guide implementation (note that the topsoil 

stripping plan would need to be aligned with the latest version available mine plan prior to commencement 

of operations) 

 Strip and manage soils and soft overburden separately 

 Develop a topsoil stripping methodology and traffic management plan to limit / eradicate the potential of 

heavy equipment traversing over in-situ soils 

 Strip soils ahead of mining with suitable equipment to limit losses, particularly around pit edges and 

dragline operating pads. Stripping should usually be done two cuts ahead of mining to prevent 

contamination by fly rock 

 Include the WRD footprint areas within the topsoil stripping management plan and ensure that these areas 

are stripped ahead of placement of waste rock material 

 Limit soil stripping activities to the dry season as far as possible as handling saturated soils greatly 

increases compaction 

 Never strip soils with bowl-scrapers or draglines 

 Never strip soils with underlying subsoils and/or overburden. The usable4 soil, subsoils and overburden 

should be stripped in three different actions/phases 

 Provide training to operators and supervisors regarding field indicators for stripping depths and soil 

stripping procedures 

 Align the rehabilitation manager’s key performance indicators in respect of rehabilitation, to be outcomes-

based (thus not hectare/volume-based). Chasing hectares/volumes only may give a false indication of 

rehabilitation success, where in fact the rehabilitation outcomes could fall significantly short of the relevant 

commitments 

 Employing a “soil spotter” when soil stripping is conducted, to ensure that all usable soil is recovered and 

that no plinthic material is stripped along with the topsoil. Having a surveyor peg the area to be stripped 

prior to commencement of stripping activities and labelling the required soil stripping depth is also helpful. 

The surveyor should clearly demarcate where the transitions are between wetland soils, shallow plinthic 

soils, and well-drained soils so that these major soil categories are not mixed, both during direct placement 

and also during stockpiling 

 Improve the contract with the rehabilitation contractor, if applicable, to ensure that the tracking of success 

is tied to rehabilitation performance (soils and vegetation) so that the contractor is not simply paid for 

undertaking an action such as topsoil placement, fertilisation or seeding, but for attaining pre-defined 

standards of success 

 Clearly demarcate areas for placement of different soil stockpiles, being sure to provide large and clear 

signage for the material being stockpiled 

 The designation of stripped soils must be aligned with the placement plan 

 

4 Only the A-horizon and non-plinthic B-horizon as defined by the Guidelines ( (Coaltech, et al., 2019)). 
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 Vegetation cover present to be stripped with the topsoil (only large vegetation and vegetation removed as 

part of the alien and invasive species control, to be removed prior to soil stripping) 

16.1.2.2 Soil stockpiling 

Only stockpile soils when absolutely necessary and maximise opportunities for live placement of stripped soils 

to their final destination (direct placement) aligned with the topsoil placement plan to be developed. The following 

management measures should be implemented to manage stockpiling activities: 

 Develop and implement innovative soil stockpiling methodologies and explore possible equipment 

modifications to limit compaction of soils during stripping and stockpiling related to the box-cut 

development 

 Develop stockpiling procedures and traffic management plans that will limit the heavy traffic across 

stockpiled soils and train operators and supervisors 

 Tip and level soil heaps as tightly (close together) as possible to maximum lift depths to limit compaction 

during stockpile development. Graders should not be used to level or shape placed topsoil as it will cause 

irreversible soil compaction 

 Locate soil stockpiles where they do not interfere with current and future mining operations and with final 

replacement of topsoil on either subsoil or reshaped spoils in mind 

 The stockpiles should be placed in a free draining location to minimize soil erosion and possible water 

logging 

 Provide adequate drainage on and around stockpiles to control erosion from wind and water. Provide 

berms and trenches or suitable alternative control measures as required 

 Store the soil derived from surface infrastructure areas as close as possible to where they will be required 

for rehabilitation purposes 

 Subsoil is to be used for cladding safety berms on highwalls and ramps where applicable, while topsoil 

should be used exclusively for rehabilitation and closure purposes 

16.1.2.3 Soil placement 

Soil placement from stockpiles or as part of the concurrent rehabilitation process (live placement) requires the 

following management measures: 

 Develop a detailed soil placement plan based on the post mining landform design and desired land use 

capability 

 Arable soil thickness groupings should be grouped together in economically viable plot sizes 

 Develop soil placement procedures and traffic management plans to limit any heavy traffic across placed 

soils 

 Tip soil heaps at appropriate spacing to limit dozing distances to achieve the prescribed depth 

 Only utilise the mid-sized dozers and equipment with low ground pressure to level placed topsoil (graders 

should not be used for this purpose as it causes irreversible compaction) 

 Rip all placed topsoil to alleviate compaction and ensure disturbance of the soil / spoil interface 
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16.1.3 Topsoil stripping and post mining land capability planning  

Topsoil stripping and post mining capability planning has not yet been developed specifically for the New Pit. It 

is recommended that the available baseline soil assessments and the pre-mining capacity classes that were 

identified as part of the 2007 EMPr update be used to develop dedicated topsoil stripping and topsoil placement 

plans that are aligned with the drainage requirements of the post mining topography. 

16.1.4 Integration with mine planning 

Both the topsoil stripping and topsoil placement layers should be submitted to the mining planners for inclusion 

in future scenarios and detailed planning for implementation. 

The topsoil placement plans should be reviewed/updated as needed to address the following: 

 Developed in conjunction with the stripping plan and aligned with the drainage framework and topography 

provided by post mining landform design 

 Refine and align the placement plan as the post mining landform design is developed in more detail for 

construction and to account for possible mine plan changes 

 Incorporate the outcomes of specialist end land use studies as this aspect is developed and refined over 

the LoM 

 Incorporate the placement planning into the mine planning and scheduling to ensure integration with mining 

activities 

16.1.5 Stormwater management 

The following actions are required to address risks related to storm water management: 

 Identify and address the areas with a potential high drainage density and storm water velocity through an 

iterative process of testing and adjusting/refining the post mining landform design with storm water and 

erosion modelling 

 Construct additional storm water measures where required based on detailed hydrological calculations 

and engineering designs 

 Design the post mining landform based on sound geomorphological principles to limit the requirement for 

constructed measures that could fail or might require ongoing maintenance 

 Provide clean and dirty water separation measures during operations to limit soil loses due to erosion and 

contamination 

 Re-vegetate all rehabilitated areas as soon as practically possible 

16.1.6 Vegetation establishment 

The following measures are required: 

 Site specific rehabilitation methodologies and strategies should be developed that are aligned with the 

desired end land capability (leverage learnings from other operations) 

 Develop operational procedures and train operators and supervisors 

 Define soil amelioration specifications based on dedicated fertility monitoring and keep records of specialist 

recommendations and fertiliser applications 

 Source fertiliser and seed mixtures from reputable companies to ensure quality and rehabilitation success 
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 Implement revegetation measures on all rehabilitated areas as soon as possible, typically including (but 

not limited to) the following: 

▪ Deep ripping of all placed soils for effective compaction alleviation 

▪ Disc and scarify the ripped area to prepare the seedbed 

▪ Apply a suitable seed mixture and soil amelioration based on dedicated fertility sampling and analysis 

▪ Seeding should be done between November and mid-January taking cognisance of rainfall (early 

season seeding results in more successful rehabilitation outcomes) 

 Apply follow up seeding and soil amelioration based on monitoring results 

 Implement land management measures based on the land capability and intended land use 

16.1.7 Monitoring and maintenance 

The following monitoring is required during the operational phase to ensure appropriate rehabilitation 

implementation and to ensure that objectives set out in the Closure Plan are systematically achieved over the 

LoM:  

 Develop sign-off criteria for levelled/backfilled areas that must include comparing the monthly survey data 

(as-built surfaces) to the post mining landform design elevations 

 Monitor all aspects of topsoil stripping, stockpiling and placement to ensure procedures are followed and 

soils are placed to prescribed areas and depths 

 Annually conduct land capability assessments of newly rehabilitated areas to determine and map the actual 

soil depths towards incrementally developing a post mining land capability plan 

 Rehabilitation performance monitoring (including vegetation and soil fertility monitoring and carrying 

capacity assessments) of all rehabilitated areas for a period of five years following revegetation 

 Maintenance and after care of rehabilitated areas will continue for a minimum period of five years after 

revegetation to confirm that relinquishment criteria have been achieved 

 On-going maintenance including defoliation and maintenance to maintain grass cover vitality so that all 

rehabilitated areas are maintained at the envisaged carrying capacity 

 Maintain the LoM topsoil balance based on monthly survey data and amend as required to ensure efficient 

use of topsoil resources for rehabilitation and closure purposes 

17.0 CONCLUSIONS AND RECOMMENDATIONS 

This closure framework underpins the BA and EMPr amendment for the planned New Pit project for SBPM. The 

closure framework draws from the available knowledge base, including the most recent GN.R. 1147 closure 

plan and supporting documents that were compiled for greater mine site in 2020-2021.  

It is envisaged that the outcome of this closure framework be consolidated with the annual update of the  

site wide GN.R. 1147 closure plan (planned for 2022). 

Key components of integrated rehabilitation planning have been addressed for the New Pit and include the 

development of a predictive post mining landform design, pre-stripping and topsoil stripping integrated with the 

LoM scheduling. Areas that require further attention include the following: 
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 Dedicated topsoil stripping and placement plans are required. The topsoil placement plan must be 

developed and integrated with the post mining landform design, stripping plan and LoM schedule. The 

placement plan must be based on accurate materials balance data 

 Drainage densities and storm water velocities should be determined by hydrological calculations based on 

the post mining landform design, the design should be refined as required and additional storm water 

measures devised for areas of high risk to erosion and scouring 

 Specialist studies are required to develop a comprehensive next land use plan for the New Pit to ensure 

that the end land use aligns with surrounding land uses and broader strategic land use planning for the 

region 

 Rehabilitation and closure objectives must be refined and included in the annual rehabilitation plan to 

ensure that the objectives are systematically addressed as part of the concurrent rehabilitation during the 

LoM 

 Innovative methodologies and possible equipment modifications need to be investigated for the 

development of the boxcut topsoil stockpile 

 Water management and treatment requirements for the SBPM mine site, as a whole, should be determined 

based on detailed source term characterisation, geochemical modelling and predictive geohydrological 

modelling 

 Ongoing rehabilitation performance monitoring to confirm that the functional land capability of rehabilitated 

open pits are achieved 
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19.0 AUTHORSHIP & DOCUMENT REVIEW 

This report has been compiled by Jennifer Botha and Golder Integrated Management Systems (GAIMS) review 

done by Johan Bothma. All technical comments and queries can be directed to the Golder Project Manager. 
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DOCUMENT LIMITATIONS 

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

limitations: 

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

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

purpose.  

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

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

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

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

has been made by Golder in regard to it. 

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

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

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

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

and actions may be required.   

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

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

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

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

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

regulations.   

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

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

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

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

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

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

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

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

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

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

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

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

companies, and their employees, officers and directors. 

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

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

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

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

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