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EXECUTIVE SUMMARY 

Digby Wells Environmental (hereinafter Digby Wells) have been appointed by Sasol Mining 

(Pty) Ltd (hereinafter Sasol) to provide specialist studies to comply with the national 

legislative process for the consolidation of their Twistdraai Colliery: Thubelisha Shaft 

(TCTS), Trichardtsfontein and Vaalkop Mining Right areas (“the Project”). The proposed 

consolidation of the Mining Right areas will be completed in terms of Section 102 of the 

Minerals and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA). 

The mining method proposed for the extraction of coal at Trichardtsfontein included the 

conventional bord-and-pillar method, with the use of continuous miners feeding shuttle cars. 

Sasol is now proposing that in addition to the bord-and-pillar mining method, high extraction 

mining also be undertaken at the Trichardtsfontein Mine. Since this activity was excluded 

from the previous EMPR (2014), an amendment of the Trichardtsfontein EMPR is required to 

identify and assess the impacts associated with high extraction mining, particularly relating 

to surface subsidence.  

Closure and rehabilitation is a continuous series of activities that begin with planning prior to 

the project’s design and construction, and end with achievement of long-term site stability 

and the establishment of a self-sustaining ecosystem. Not only will the implementation of this 

concept result in a more satisfactory environmental conclusion, but it will also reduce the 

financial burden of closure and rehabilitation. Rehabilitation and closure objectives have 

been tailored to the project at hand with the objective of assisting Sasol in carrying out 

successful rehabilitation. Specific actions to be undertaken during construction and operation 

of the mine, as well as decommissioning and closure phases for the Project are discussed in 

this Rehabilitation, Decommissioning and Mine Closure Plan and summarized below. 

■ Crushing and Screening Plant; 

■ Overburden and Product Stockpiles; 

■ Access and Service Roads (with weighbridge); 

■ Overland Conveyors; 

■ Access Points to the Underground Reserve; 

■ Four Ventilation Shafts; 

■ Office Complex (change house, workshop, offices); 

■ PCD and water pipelines; 

■ Five Aboveground Storage Tanks for the storage of diesel; 

■ Three Waste Bins per Shaft; 

■ Site Fencing located around the Conveyer Belt and each Mining Complex;  

■ Diesel Generator and Sub-station; 

■ Water Treatment Plant; and 
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■ Package Sewage Treatment Plant. 
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1 Introduction 

Sasol Mining (Pty) Ltd (Sasol Mining) holds mining rights for the Twistdraai Colliery: 

Thubelisha Shaft (TCTS) and the Vaalkop mining area, which were both incorporated into 

the regional Sasol Mining Right (Ref: MP30/5/1/2/2/138MR). It must be noted that no EMPr 

was compile for the Vaalkop mining right area even though a mining right was approved. 

Further to this, the mining right for the Trichardtsfontein Mine (Ref: MP30/5/1/2/2/10056MR) 

was ceded from Glencore Operations South Africa (Pty) Ltd in accordance with Section 11 of 

the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002) 

(MPRDA) to Sasol Mining. Sasol Mining is proposing that the Trichardtsfontein mining right 

area be incorporated into the regional Sasol Mining Right (Ref: MP30/5/1/2/2/138MR).  

Therefore all mining right areas will operate under a single mining right (Sasol Mining Right). 

It is therefore required that the Environmental Management Programme Reports (EMPrs) for 

the above mentioned mining right areas be compiled (Vaalkop), consolidated and updated to 

reflect changes in the mining plans and methodologies and consider additional infrastructure 

requirements.  

The project which includes the Trichardtsfontein Mine, Vaalkop and TCTS is located 

between the town of Trichardt and Bethal in the province of Mpumalanga. The town of 

Evander is 17 km to the West and Secunda is 10 km South West of the Trichardtsfontein 

and TCTS mining area. Vaalkop is located 5 km southeast of Bethal and 17 km southwest of 

Trichardt. The consolidation project area and coal reserve are located within the Bethal 

Magisterial District, the Gert Sibande District Municipality (GSDM) and the Govan Mbeki 

Local Municipality (GMLM). 

The mining method which is currently being undertaken at TCTS includes bord and pillar 

mining method as well as high extraction mining in some areas. This mining method has 

also been proposed for Vaalkop. However, the mining method proposed for the extraction of 

coal at Trichardtsfontein only included the conventional bord-and-pillar method, with the use 

of continuous miners feeding shuttle cars.  

Twistdraai Thubelisha is now proposing that in addition to the bord-and-pillar mining method, 

high extraction mining will be undertaken at the Trichardtsfontein Mine. Since this activity 

was excluded from the previous approved EMPr (2014), an amendment of the 

Trichardtsfontein EMPr is required to identify and assess the impacts associated with high 

extraction mining, particularly relating to surface subsidence. Sasol Mining therefore 

undertook the required specialist studies to determine the impact that may be experienced 

from high extraction mining methods.  

Additionally it is proposed that Twistdraai Thubelisha will construct two ventilation shafts at 

TCTS (known as East ventilation shaft) and two ventilation shafts on Trichardtsfontein 

(known as South ventilation shaft). A Listed activity under listing notice 1 is considered to be 

triggered in accordance with the new Environmental Impact Assessment (EIA) Regulations, 

2014 (As amended) promulgated in terms of the National Environmental Management Act, 
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1998 (Act No. 107 of 1998) (NEMA) for the construction and operation of the ventilation 

shafts.  

Digby Wells is therefore proposing a submission in terms of the provisions of Section 102 of 

the MPRDA and Regulation 31 of the EIA regulations, 2014 (as amended) promulgated in 

accordance with the National Environmental Management Act, 1998 (Act No. 107 of 1998) 

(NEMA) to obtain the required authorisation for both the amendment and consolidation 

process of the EMPrs (referred to in general as the Environmental Authorisation (EA) 

Amendment process). A basic assessment process will also be undertaken to obtain 

environmental authorisation for the construction and operation of the ventilation shafts. This 

will be undertaken as a consolidated process in accordance with the one environmental 

system.  

1.1 Study Area 

The Thubelisha Project which includes the Trichardtsfontein Mine, Vaalkop and TCTS is 

located between the town of Trichardt and Bethal in the province of Mpumalanga (Figure 

1-2). The town of Evander is 17 km to the West and Secunda is 10 km South West of the 

Trichardtsfontein and TCTS mining area. Vaalkop is located 5 km southeast of Bethal and 

17 km southwest of Trichardt (Figure 1-1). The Thubelisha Project area and coal reserve are 

located within the Highveld East Magisterial District, the Gert Sibande District Municipality 

and the Govan Mbeki Local Municipality. 

The Thubelisha Project is situated within a region that is characterised by coal mining 

activities and cultivation which includes maize cropping and grazing. The Isibonelo and 

Syferfontein Coal Mines are situated to the northwest of the Thubelisha Project area.  The 

distance and direction of the Thubelisha Project and other major settlements is shown below 

in Table 1-1. 

Table 1-1: Distance and Direction to Major Settlements 

Town 

TSTS & 

Trichardtsfontein 

Distance (km) 

Direction 
Vaalkop 

Distance (km) 
Direction 

Secunda 11 Southwest 20 Southwest 

Trichardt 0 South 17 Southwest 

Bethal 33 East 5 Southeast 

1.2 Mining Method 

Due to the depth of the resource (i.e. 30 m to 215 m), underground mining will be used to 

access the ore body. A high extraction method of mining using bord-and-pillar mining with 

pillar extraction is currently being used at the TCTS and is proposed to be utilised at the 

Trichardtsfontein and Vaalkop Mines. In mechanised bord and pillar mining, extraction is 

achieved by developing a series of roadways (bords) in the coal seam connected by splits 
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(cut-throughs) to form pillars. In high extraction mining, all the pillars are extracted to allow 

the roof to collapse in a controlled manner (Stooping). Initially mining will occur to the east 

and west and move towards the north and south. Stooping will occur outside of the 1:100 

floodlines and developed areas. There is no plan to extract any of the pillars for this project. 

It is expected that there will be dolerite intrusions and a dyke development section will be 

deployed for the purpose of mining through these and preparing new mining sections. Any 

overburden material extracted will be stockpiled and used to rehabilitate the shafts once 

mining is completed. 

1.3 Limitations 

The RCP is based on the following assumptions and limitations: 

■ Current information available to Digby Wells was used in developing the RCP;  

■ The information contained within this RCP is based on current layout plans available. 

If there is a significant change or addition of other infrastructure areas, the RCP will 

need to be updated to cater for this change; 

■ Information, mitigation measures and recommendations given are based on the 

specialist studies that have been conducted in support of the application process; 

■ It is important to note that some specialist studies have not been completed prior to 

this report being completed, however, once the outstanding specialist studies are 

complete, this report will be updated; 

■ The commitments contained within this report currently exclude any comments or 

issued raised by Stakeholders and/or Interested and Affected Parties. This report will 

be updated once the public review process is complete taking these comments into 

account;  

■ This report must be considered as a living document and will be updated as 

additional information becomes available, and as monitoring and rehabilitation 

progresses; and 

■ Vegetation monitoring and maintenance will take place for 3 years post-closure and 

groundwater and surface water for 5 years post-closure 
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Figure 1-1: Regional Setting 
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Figure 1-2: Local Setting 
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1.4 Terms of Reference and Legal Framework  

Section 41 (1) of Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 

2002) (MPRDA) has been repealed and in terms of Section 24P in the National 

Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) as amended which 

provides that the holder of a Mining Right must make financial provision for rehabilitation of 

negative environmental impacts. The financial provision must guarantee the availability of 

sufficient funds to undertake the- 

■ Rehabilitation of the adverse environmental impacts of the listed or specified 

activities; 

■ Rehabilitation of the impacts of the prospecting, exploration, mining or production 

activities, including the pumping and treatment of polluted or extraneous water; 

■ Decommissioning and closure of the operations; 

■ Remediation of latent or residual environmental impacts which become known in the 

future; 

■ Removal of building structures and other objects; and/or 

■ Remediation of any other negative environmental impacts. 

In addition to Section 24(P), the Regulations pertaining to the financial provision for 

prospecting, exploration, mining or production operations were promulgated on the 20 

November 2015 (Government Notice No. 1147 published in GG 39425).  

Regulation 6 of the Financial Provision Regulations requires a holder of a Mining Right to 

determine the quantum of the financial provision through detailed itemisation of all activities 

and costs, calculated based on the actual costs of implementation of the measures required 

for: 

■ Annual rehabilitation, as reflected in Annual Rehabilitation Plans (ARPs); 

■ Final rehabilitation, decommissioning and closure of the mining operations as per the 

RCPs which includes the findings of the Environmental Risk Assessment (ERA); and 

■ Remediation of latent or residual environmental impacts as identified in the ERA. 

It must be noted that exemption from compiling an Annual Rehabilitation Plan is being 

requested as it is expected that no annual rehabilitation will be undertaken in the initial 

construction and operational phases as the mine is an underground mine and final 

rehabilitation is only expected to occur once mining has ceased and the shaft areas can be 

closed. The need for an Annual Rehabilitation Plan will be reassessed annually as part of 

the financial provision update.  
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Key legislation governing the requirements for legislation for rehabilitation is also contained 

in the following acts: 

■ The Constitution of the Republic of South Africa. 1996 (Act No. 108 of 1996) (“The 

Constitution”); 

■ The National Environmental Management Act, 1998 (Act No. 107 of 1998), (NEMA); 

and 

■ The National Water Act, 1998 (Act No. 36 of 1998), NWA). 

Other legislation that is applicable to rehabilitation includes: 

■ The Environment Conservation Act ,1989 (Act No. 73 of 1989, (ECA); 

■ The National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 

2004, (NEMBA); 

■ Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983), (CARA); 

■ National Forests Act, 1998 (Act No. 84 of 1998), (NFA); 

■ National Heritage Resources Act, 1999 (Act No. 25 of 1999), (NHRA); 

■ Occupational Health and Safety Act, 1993 (Act No. 85 of 1993) (OHS); 

■ Atmospheric Pollution Prevention Act, 1965 (Act No. 45 of 1965); 

■ Hazardous Substances Act, 1973 (Act No. 15 of 1973); 

■ National Environmental Management: Air Quality, 2004 (Act No. 39 of 2004), 

(NEM:AQA);  

■ National Environmental Management: Waste Management, 2008 (Act No. 50 of 

2008), (NEM:WA); 

■ National Veld and Forest Fire Act, 1998 (Act No. 101 of 1998);  

■ Promotion of Access to Information Act, 2000 (Act No. 2 of 2000); and 

■ The Promotion of Administrative Justice Act, 2000 (Act 3 No. of 2000). 

2 Details of Author(s) 

The following is a list of the Digby Wells' staff who were involved in the update of the Final 

Rehabilitation, Decommissioning and Mine Closure Plan and compilation of the Financial 

Provision: 

■ Christine Reinecke is an Assistant Rehabilitation Consultant; received a Bachelor of 

Social Science in Environmental Science and Management and has completed her 

Honours degree in Mining Rehabilitation at Monash South Africa. She joined Digby 

Wells in March 2017 to form part of the Mine Closure and Rehabilitation Department. 
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■ Brett Coutts: Rehabilitation Unit Manager; received a Bachelor of Science and 

Honours degree in Zoology and Environmental Science from the University of 

Witwatersrand. Brett assists with the management and co-ordination of all relevant 

studies related to rehabilitation. This includes the compilation of rehabilitation plans 

and undertaking of rehabilitation assessments. In addition to this, Brett assists within 

the Biophysical Department with the management of specialist studies that are 

undertaken by the department and is also responsible for the compilation of the 

Geographic Information System (GIS) component of Biodiversity Land Management 

Plans (BLMP) and undertaking ecological assessments. He previously worked for a 

Hydromulch, a company that specialises in vegetation rehabilitation. Pr.Sci.Nat 

Membership number: 100010/12 

■ Renée van Aardt: Divisional Manager: Closure and Rehabilitation. Renée’s 

specialisation is compilation of practical mine closure plans and development closure 

liability assessments throughout the mine life cycle. Renée has extensive expertise in 

rehabilitation and several years’ experience in the implementation of closure plans as 

well as negotiating closure criteria and financial provisions in both South Africa and 

Tanzania. 

3 Project Description 

The project area owned by Sasol Mining comprises three Mining Right areas namely TCTS, 

Trichardtsfontein and Vaalkop. Sasol is currently mining TCTS and proposes to start mining 

Trichardtsfontein within the next few years. Vaalkop mining area although a priority to Sasol 

will only begin mining in 2032. To ensure the mines operate in a more efficient and effective 

manner Sasol intends consolidate all amended EMPRs into one merged EMPR.  

The Trichardtsfontein project area is 3 005 ha in size, but only an area of approximately 1 

500 ha will be undermined. Mining will occur at an approximate depth of 215 m below 

surface. The infrastructure (including access shafts) will be on the adjacent mining property 

of Sasol Mining at the TCTS. However, two ventilation shafts have been proposed to be 

construction which will assist in providing sufficient ventilation to the underground mining 

area.  

The Vaalkop project area is approximately 8 600 ha in extent. The initial mining activities in 

this area will be conducted as green field operations as no existing infrastructure for coal 

mining exists in the area. It is foreseen that Isibonelo conveyor could possibly be utilised. All 

mining activities will be conducted by means of underground mining operations, such as the 

bord-and-pillar and high extraction mining method. No infrastructure will be constructed on 

the Vaalkop project area as all required infrastructure will be located at the TCTS site. 
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Figure 3-1: Mining Right Boundaries and Proposed Infrastructure Layout 
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4 Baseline Environmental Setting 

The following information which forms the baseline for the environmental setting has been 

collected from specialist studies (Soils and Land Capability Assessment Report; 

Environmental Impact Assessment and Environmental Management Programme Report; 

Fauna and Flora Impact Assessment. Environmental Impact Assessment; Groundwater 

Assessment Report; Noise Impact Assessment Report; Social Impact Assessment Report; 

Surface Water Assessment Report; and Wetland Assessment Report, Digby Wells’ 2017): 

4.1 Regional Climate 

The climate in this area generally experiences moderate temperatures with summer months 

being warm and winter months being cold with occasional frost. The average temperatures 

range from 25.8 °C in January (mid-summer) to 17.1 °C in July (mid-winter). Summer 

months are from October to April and winter months are from May to September. The 

average rainfall is in excess of 600 mm in summer months, with the highest rainfall occurring 

in January and the lowest rainfall in June. 

4.2 Geology 

The project area’s coal reserve falls within the north-eastern part of the Highveld Coalfield. 

The coalfield is underlain by pre-Karoo rocks, mainly Bushveld Complex and Pretoria Group 

volcanics. Over the years glaciation events resulted in the deposition of tillite (Dwyka 

Formation) on the basement rocks over most of the area.  

In the Highveld Coalfield, the coal is generally found in the Vryheid Formation which occurs 

at the bottom of the Ecca Group (JMA, 2008). 

The Dwyka Formation which is located below the Ecca group, which consist mostly of tillite. 

The Ecca Group consists predominantly of sandstone, siltstone, shale and coal. The Vryheid 

Formation in the Ecca Group contains five bituminous coal seams, numbered as No. 1 to 

No. 5 from bottom to top. The No. 4 seam and to a lesser degree the No. 2 and No. 5 seams 

are the most economical coal seams in the Highveld Coalfield (JMA, 2008). 

Overall, the coal seams follow the paleo-topography of the pre-Karoo rocks. This is 

especially true for the lower coal seams (No. 1 and No. 2), whereas the upper seams are 

less influenced by the pre-Karoo topography. In mining areas the paleo-topography will 

govern the direction of mine water flow (JMA, 2008). 

The entire sequence has been extensively intruded by Karoo age dolerite over most of the 

Highveld Coalfield. Apart from displacement of the sedimentary succession caused by 

intrusive dolerite sills, the Karoo strata have not been faulted. Both dykes and sills have had 

a displacement and devolatilised effect on the coal seams in most areas of the coalfield 

(JMA, 2008). 
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The stratigraphy of the project area is comprises of the No. 2, No. 3, No. 4L, No. 4H, No. 5L 

and the No. 5H coal seams, from bottom to top, with sandstone and siltstone as inter-

burden. 

The No. 4 and No. 5 coal seams are continuously developed over the coal reserve, but only 

the No. 4 coal seam is economically viable to mine. The No. 5, No. 3 and No. 2 coal seams 

are currently considered uneconomical since they are too thin and erratic in distribution. Due 

to the presence of a shallow dolerite sill over the area, clay in the soil horizon is mostly 

formed in situ from the weathering of the dolerite. The weathering depth is highly variable 

because of the presence of widespread dolerites. 

4.3 Soils, Land Capability and Land Use 

4.3.1 Soils 

The major soil forms found on the Thubelisha and Trichadsfontein sites were Hutton, 

Clovelly, Griffin, Glenrosa, Mispah, Arcadia, Mayo, Milkwood, Pinedene, Glencoe, Dresden, 

Avalon, Bloemdal, Westleigh, Rensburg, Bonheim, Kroonstad, Longlands and Katspruit. The 

soils range from good quality agricultural soils with moderate dryland cropping potential and 

moderate to good irrigation potential, to shallow, poor quality soils those are at best useful as 

grazing lands. The free-draining soils on the middle and upper mid-slopes (Clovelly, Hutton, 

Griffin and Glencoe) are generally derived from the sandstone and shales of the Ecca 

Group. Dark red and brown soils are associated with the colluvial derived soils that 

accumulate in the valley bottoms. Dark grey to mottled colour, clay rich colluvium and 

hydromorphic soils dominate the low lying, gently sloping stream/river and pan 

environments. Table 4-1 shows dominant land types and soil forms found in the Vaalkop 

area.  

Table 4-1: Dominant Land Types and Soil Forms 

Land Type Soil Forms  Description  Geology  

Bb4 

Avalon, Hutton, 

Glencoe, 

Mispah, 

Longlands, 

Katspruit, 

Rensburg, 

Arcadia and 

Swartland 

The effective depth of these 

soils is greater than 0.6 m 

except for shallow soils. The 

clay content of the soils range 

between 15 and 20 %.  

Shale, sandstone, clay and 

conglomerate of the Ecca 

Group, Karoo Sequence, 

dolerite, occasional felsitic lava 

of the Rooiberg Group and 

Transvaal Sequence 

Ea20  

Arcadia, 

Swartland, 

Glenrosa, 

Avalon, 

Rensburg, 

Westleigh 

The effective rooting depth of 

the dominant soils is below 0.6 

m and soils contain clay 

content above 30 % 

Dolerite, sandstone, grit and 

shale of the Ecca Group, Karoo 

Sequence. 
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4.4 Land Capability  

Approximately 98.10 ha is considered to be arable land potential, 3620.35 ha is grazing land, 

4176.99 ha is wilderness and 2460.72 ha is wetland. The land capable for sustaining arable 

crop production will require the utilisation of the deeper (>750 mm) well drained, red (Hutton) 

and yellow-brown (Clovelly and Griffin) soils that occur on the mid-slope and upper mid-

slope positions. Deeper hydromorphic soil (Avalon and Pinedene) forms are capable of 

sustaining crop production. The areas that are classified as grazing land are generally 

confined to the shallower and transitional zone. Areas classified as wilderness land are 

associated with the shallower and rockier soils. The wetland soils are defined in terms of 

hydromorphic soil criteria and these soils are generally dark grey to black in the topsoil 

horizons refer to Figure 4-1.  
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Figure 4-1: Land Capability 
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4.5 Current Land Use  

The current land use was identified by aerial imagery during the on-site inspection during the 

environmental impact assessment (EIA) phase. The land use is classified as follows: 

■ Plantations; 

■ Natural; 

■ Waterbodies; 

■ Mines; 

■ Urban Built-Up; and  

■ Cultivated. 

4.6 Flora 

The majority of the Vaalkop study area (4026.8 ha and 46%) had undergone transformation 

due to cultivation for maize and the presence of pastures with alien vegetation also present. 

Livestock were also observed throughout most of the site and evidence of overgrazing was 

recorded in grassland areas; showing a dominance of increaser species and some erosion. 

Despite these impacts, areas that were left intact showed a high diversity of grasses and 

forbs, particularly members of the Asteraceae family and the Helichrysum genus. 
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Table 4-2: Red Data Species Recorded in by SABAP2 that could potentially occur on Vaalkop, Trichardsfontein and Thubelisia Mining 

areas 

Common Name Species Name Status Habitat requirements 

White-bellied Korhaan Eupodotis senegalensis 

SA Red Data: VU 

IUCN: NT 

NEMBA, TOPS: 

MTPA: Protected 

Often in the interface between grassland 

and savanna. Avoids severely grazed and 

recently burnt sites. Could potentially be 

present in patches of tall grass. 

Blue Korhaan (recorded)  Eupodotis caerulescens 

SA Red Data: LC 

IUCN: NT 

NEMBA, TOPS: 

MTPA: Protected 

Between grassland and savanna. 

Secretarybird Sagittarius serpentarius 

SA Red Data: VU 

IUCN: VU 

NEMBA, TOPS: 

MTPA: Protected 

Prefer open grassland, densities lower in 

maize growing areas. Occasional presence 

confirmed by locals. 

Blue Crane Anthropoides paradiseus 

SA Red Data: VU 

IUCN: VU 

NEMBA, TOPS: Protected 

MTPA: Protected 

Short grassland, pastures, stubble lands 

and wetlands.  Unlikely to occur in the 

study area due to largely unsuitable 

fragmented habitat, extensive disturbance, 

and habitat transformation.    
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Common Name Species Name Status Habitat requirements 

Black Stork Ciconia nigra 

SA Red Data: VU 

IUCN: LC 

NEMBA, TOPS: Protected 

MTPA B: Protected 

Occurs as a nomad at lakes, rivers, 

wetlands. Unlikely to be seen on site 

unless flying overhead. 

African Grass Owl 

(recorded) 
Tyto capensis 

SA Red Data: VU 

IUCN: LC 

NEMBA, TOPS: Protected 

MTPA: Protected 

Roosts on the ground near marshes and 

grassland. It is likely that this species is 

found on the project area. 

African Marsh Harrier Circus ranivorus 

SA Red Data: EN 

IUCN: LC 

NEMBA, TOPS: Protected 

MTPA: Protected 

Large permanent wetlands with dense 

reed beds. Sometimes forages over 

smaller wetlands and grassland. Wetland 

habitat present on the study site too small 

and fragmented to support this species.  

Yellow-billed Stork Mycteria ibis 

SA Red Data: EN 

IUCN: LC 

NEMBA, TOPS: Protected 

MTPA: Protected 

Dams, large mashes, swamps, estuaries, 

margins of lakes and seasonal wetlands.  

Unlikely to occur in the study area due to 

limited suitable habitat. 
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Common Name Species Name Status Habitat requirements 

Botha’s Lark  Certhilauda semitorquata 

SA Red Data: EN 

IUCN: EN 

NEMBA, TOPS: Protected 

MTPA: Protected 

An uncommon and restricted species was 

only observed via SABAP1. In the region it 

would prefer shorter grazed grasslands.  

Unlikely to occur in the study area due to 

lack of suitable habitat and preferred 

range. 

Lesser Kestrel Falco naumanni 

SA Red Data: LC 

IUCN: LC 

NEMBA, TOPS: Protected 

MTPA: Protected 

Grassland and agricultural lands.  Likely to 

be present in summer on the project site 

(Palearctic migrant). 
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4.7 Fauna 

Actual sightings, spoor, calls, dung and nesting sites, as well as active sampling by means of 

motion detection cameras and Sherman traps, were used to establish the presence of 

mammals on the proposed Vaalkop project site. The evidence of dung and spoor suggests 

that animals were present in the area although relatively few were recorded during the 

surveys.  

4.8 Wetlands 

The Vaalkop Project area is characterised by multiple wetland systems, totalling 2940 ha 

within the project area. There are two major floodplain systems, which drain into one another 

to the west of the project site. There is also a large channelled valley bottom system which 

drains into the northern floodplain system. The remainder of the area is characterised by 

extensive hillslope seeps that drain into the floodplains and valley bottom wetlands. 

The Project area is characterised by large areas of wetlands; totalling 5 278 ha. These 

include three major types of wetlands, being:  

■ Channelled valley bottom systems;  

■ Hillslope seeps; and  

■ Floodplains. 

All three identified wetland types function differently. Many of these wetlands are mapped as 

National Freshwater Ecosystem Priority Areas (NFEPA) and thus are recognised for the role 

they play in supporting and provisioning services to the surrounding area and country.  

Additionally, these wetlands are identified as Critical Biodiversity Areas (CBAs) and 

Ecological Support Areas (ESA) according to the Mpumalanga Biodiversity Sector Plan 

(2013). These classifications are reiterated by the Mining and Biodiversity Guideline Report 

(2013). These findings together with the in-field detailed assessment and the Table 4-3 

below details these areas. 

Table 4-3: Sensitivity Assessment 

Sensitivity Rating  Wetland Areas identified 

Very High – No Go 

areas 

The Klein Olifants River, the channelled valley bottom systems and the 

natural pans. 

High All hillslope seep wetlands. 

Moderate – High The 100 m buffer of all wetlands. 

Moderate – Low  
The 500 m buffer (remaining after 100 m) of all wetlands as well as the 

impacted pans. 
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Figure 4-2: Wetland Delineation 
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4.9 Surface Water 

The project area is situated in the headwaters of the Trichardstspruit, Steenkoolspruit, 

Krapfonteinspruit, Debeerspruit and Piekespruit catchments. These catchments form part of 

the Witbank Dam catchment, and are within quaternary catchments B11C and B11D of the 

Olifants Water Management Areas (WMA). Runoff from this area drains towards the north 

and eventually joins the Olifants River via the Steenkoolspruit, which then feeds into the 

Limpopo River. 

Water quality samples were collected within the project area and the surrounding streams to 

determine a baseline water quality status prior to commencement of the proposed project. 

The results indicated some existing impacts on the streams within the area, with parameters 

such as Total Dissolved Solids, Chloride, Phosphate and Ammonia exceeding the target 

water quality range for the irrigational use as set in the South African Water Quality 

Guidelines (DWAF, 1996) and the Olifants River Water Quality Management Objectives 

The existing and proposed mining of the Vaalkop area, together with the associated 

activities have the potential to impact on the surface water resources within and around the 

project area. The identified potential surface water impacts include but are not limited to: 

■ Siltation of surface water resources leading to deteriorated water quality as a result of 

eroded material reporting into the streams; 

■ Contamination of surface water resources when contaminated water runoff from the 

dirty mine areas reports into the nearby streams;  

■ Possible decant after cessation and closure of mining activities leading into 

contamination of the natural streams; and 

■ Reduction in runoff and catchment yield into the natural streams when all the surface 

water runoff is contained within the stooped areas due to subsidence. 

4.10 Groundwater 

Digby Wells conducted a hydrocensus (April 2017), and a total of 82 boreholes were located 

within the area of interest, with 19 being strategically selected for local groundwater quality 

analysis. Groundwater was characterised as predominantly calcium-magnesium-bicarbonate 

type, consistent with previous investigations conducted at the project area. This indicates the 

occurrence of freshly recharged aquifers. 

Groundwater levels acquired from the hydrocensus vary between 0 and 32 mbgl, with an 

average of 5 mbgl. The localised groundwater level depth of 32 mbgl is a result of 

abstraction for domestic use. The groundwater flow direction at the Olifants River 

Catchment, where the majority of the project area is located, is in a south to north-west. In 

the Upper Vaal River Catchment, where minor parts of the project area are located, the 

groundwater flow direction is towards the south-west. 
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Geochemistry assessments concluded that waste rock is deemed not to be acid generating 

with a high enough buffering capacity from the mineralogy results and coal material is 

deemed as potentially acid generating. 

5 Baseline Socio-Economic Setting 

The Social Impact Assessment Report (Digby Wells, 2017) provides a baseline for the socio-

economic setting of the areas affected by the project. The project is located in the Govan 

Mbeki Local Municipality (GMLM) within the Gert Sibande District (GSDM). The socio-

economic characteristics of the population within each of the aforementioned areas are 

summarised below. 

5.1 Population and Demographics 

The population of the GSDM and GMLM is roughly 1 044 000 and 295 000 respectively 

(StatsSA, 2012). The population of the district and local municipal areas is dominated by the 

Black African race (89% and 81% respectively). The dominant language in both areas is 

isiZulu; with the primary study area reflecting these trends. With regards to age the youth 

(individuals between the ages of 14 and 35) comprises the largest age cohort in the district 

(38%) and local municipality (39%) (StatsSA, 2012). 

5.2 Education 

Within the GSDM, the GMLM has the highest level of functionally literate people at 74% of 

the population older than 20 years. Only 32% of the GMLM have some secondary education, 

which highlights that the population of both municipalities have relatively low levels of 

education. On average, close to a third (30.9%) of the primary study area’s adult population 

obtained Grade 12.  

5.3 Access to Household Services 

The project area consists of approximately 9 000 households at an average occupancy rate 

of 3.6 persons per household.  

Water: On average, 83.1% of all households had piped water supplied by a regional/local 

water scheme (most often the local municipality). However, Ward 15 still had a large 

proportion of households who relied on a borehole (15.8%) or a roaming water tanker 

(11.5%) as their primary water source.   

Road infrastructure and traffic: several secondary roads are heavily deteriorated, partially 

due to heavy motor vehicle (HMV) traffic. It is noteworthy that traffic is a prevailing problem 

in the area; traffic is especially heavy on access roads to and from the N 17. Traffic usually 

peaks during shift changes at Sasol’s plants. Several measures have already been put in 

place to alleviate congestion in the area.  
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5.4 Housing and Planned Developments 

The GMLM IDP 2012-2015 estimates the housing backlog to be approximately 58 000 units. 

A number of low cost housing projects are under way, which will provide approximately 13 

440 stands. Planned and existing housing developments include: 

■ Terra Nova Township; 

■ Trichardtsfontein Extension 8; 

■ TARU Township; 

■ Secunda Extension 8; and 

■ Proposed development on Portion 8 of Trichardtsfontein 140 IS. 

5.5 Economic Overview 

Mining is the dominant sector in the GSDM, the community services sector is the second 

largest (15.1%), followed closely by manufacturing (14.6%). Agriculture is the lowest 

contributor to the regional economy (4%). Mining and manufacturing are the foremost 

contributors to the GSDM economy and employs the largest number of people in the GMLM 

(22%) in 2011. Mining activities are mainly tied to coal, which serves as input material for the 

petrochemicals industry in GMLM, and electricity generation for the various power stations. 

GMLM’s manufacturing sector is driven mainly by Sasol’s petrochemical / synthetic fuels 

plants at Secunda.  

Sasol contributes towards both the mining and manufacturing industries and is the largest 

contributor to these industries in the district.  

6 Stakeholder Participation 

No stakeholder issues or comments have informed this Rehabilitation, Decommissioning 

and Mine Closure Plan at this stage and this will be undertaken during the public 

participation component of the proposed project. Results from the draft EIA comment period 

will be incorporated into the finalised report, once comments have been received. 

7 Closure Design Principles 

7.1 Proposed Final Post-Mining Land Use 

The final LUP is essentially the end land use to which Sasol would like to return the land 

affected by mining activities. The closure objectives set as part of the mine closure planning 

process aims to ensure that the final LUP is achieved and that the area is sustainable in the 

long-term from an environmental and social point of view. 
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It is expected that areas where infrastructure is located, will be areas that the current land 

use will be impacted upon. For these areas it is recommended that the mine rehabilitate the 

areas back to the pre-mining land use (Figure 7-1), as these footprints are expected to be 

small in size. 

As a result of the mine being an underground operation, the surface land use should not be 

impacted upon; however subsidence will impact on land use when there is a collapse. It is 

recommended that ongoing monitoring is undertaken on the surface and modelling is 

undertaken to predict if subsidence would occur and the risk associated with such. In the 

event that subsidence does occur, rehabilitation of these areas needs to be undertaken. The 

level of rehabilitation would be dependent on the risk of collapse and the degree of 

subsidence. If subsidence is a high risk and occurs on site resulting in a drastic change in 

topography, these areas may need to be designated as no-go areas and these areas should 

be fenced off and appropriate signage erected. 
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Figure 7-1: Proposed Final Land Use for Infrastructure Footprints 
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7.2 Closure Visons, Objectives and Targets 

Closure and rehabilitation is a continuous series of activities that begin with planning prior to 

the project’s design and construction, and end with achievement of long-term site stability 

and the establishment of a self-sustaining ecosystem. Not only will the implementation of this 

concept result in a more satisfactory environmental conclusion, but it will also reduce the 

financial burden of closure and rehabilitation.  

The following points outline the main objectives for rehabilitation and closure:  

■ Achieve a final land use that is sustainable and meets both legislative requirements 

and stakeholder needs.  

■ Maintain and monitor all rehabilitated areas following re-vegetation and, if this 

monitoring shows that the objectives have been met, make an application for closure; 

■ Comply with local, district and national regulatory requirements; and 

■ Follow a comprehensive consultation and communication process with all 

stakeholders. 

Rehabilitation and closure objectives have been tailored to the project at hand. This 

Rehabilitation, Decommissioning and Mine Closure Plan aims to assist Sasol in carrying out 

successful rehabilitation for the Thubelisha Project. 

7.3 Alternative Closure and Post-Closure Options 

It is expected that the current land use for the study area will continue during the operational 

phase and well into the post closure phase as the mining method is underground which 

allows farmers to utilise the surface during the LoM. Based on the Environmental Risk 

Report (ERR) (Appendix A), poor water quality emanating (decanting) post closure could be 

a concern and the potential formation of AMD. Therefore, alternatives would need to be 

considered during the operational LoM with respect to water treatment (both active and 

passive forms of treatment). In addition to this, there is always a risk of surface subsidence 

and damage to the natural environment that could occur post closure. Annual monitoring for 

subsidence and sinkholes followed by rehabilitation will be required and remedial action 

taken. 

7.3.1 Preferred Closure Action 

Based on the type of mining (underground mining) and the associated risk that could occur 

post closure, the following recommendations have been made as a result of the outcomes of 

the ERA conducted: 

■ Capture decanting mine water before it enters into surface water resourses only if 

decant occurs and treat it and thereafter, if the quality is acceptable, re-introduce it 

into the streams. Further consideration regarding post mining water management will 
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need to be taken into condisteration once confirmation of the quality and quantity of 

decant has been verified; 

■ Monitoring of groundwater water levels in the weathered and coal seam aquifers; 

■ If sinkholes from subsidence are formed after closure, they should be rehabilitated as 

soon as possible to minimise water and oxygen inflow from the atmosphere; and 

■ Update the numerical model and decant rates annually for the first five years with the 

monitoring data. 

The following mitigation measures are proposed to minimise the risk of the contamination 

plume negatively impacting the natural environment: 

■ Groundwater will flow away from the mine footprint if the hydraulic head within the 

mine is higher than the surrounding elevation. Ensure (through dewatering or decant 

management) that the hydraulic head in the mine void is always lower than that of 

the river or the regional head; 

■ Monitoring of groundwater water levels and mine inflow rates; and 

■ Update numerical model and decant rates annually as information becomes 

available. 

7.4 Potential Latent Environmental Risks 

7.4.1 Decant 

The post-mining landscape will have groundwater impacts due to decant being realised at 

some point as the underground mine voids fill up naturally with water once dewatering stops. 

Given the altered underground conditions, the water quality may be compromised. This 

could be a significant risk if decant does occur and the quality is poor. Verification of the 

quality and quantity of the decant needs to be confirmed 

7.4.2 Wetlands 

The project area encompasses large wetland areas totalling 5,278 ha. Approximately 3,053 

ha of wetlands are proposed to be undermined. 

Although the mine infrastructure will not result in any direct destruction of wetlands, the 

indirect loss of wetlands due to altered hydrology cannot be quantified in detail. Further to 

this, the impacts of subsidence and decant would be very high if those events were to occur. 

The project, therefore, has the potential to result in significant negative impacts on the 

natural wetlands and has the potential to alter the functioning of these systems and 

compromise their ecosystem services provided (Digby Wells, 2017). 
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7.4.2.1 Subsidence 

Dewatering has cumulative impacts on wetlands, which are complex, interlinked systems in 

the Highveld. Underground mining, particularly in Mpumalanga due to bord-and-pillar 

methods, has frequently resulted in unplanned surface collapse (Ochieng et al. 2010). This 

collapse has been the cause of ground and surface water contamination due to acidification 

and/or salinization of nearby aquifers. Coal mining is already prevalent in the region and 5 

coal mines are located within a 30km radius of the proposed project area, with more planned 

in the future. The proposed project is likely to continue to contribute to these cumulative 

impacts to wetland resources in the Mpumalanga Province region. 

7.4.3 Research  

It is advised that during the operational phase, that periodic monitoring of both groundwater 

and surface water quality is undertaken and that this information is utilised to update the 

Numerical Groundwater Models, allowing trends to be determined. This will enable the mine 

to determine the best practicable options that could be considered for post closure treatment 

of water. In addition to this surface subsistence monitoring should be undertaken during the 

operational phase and predicative modelling should be undertaken to determine the risk of 

surface subsistence. 

7.4.4 Assumptions 

The compilation of this Final Rehabilitation, Decommissioning and Mine Closure Plan has 

been based on the following assumptions and limitations: 

■ It must be noted that the proposed project is a greenfields project, thus some of the 

information contained within this report is based as a conceptual level. As the mine 

progresses and more information becomes available, this report should be updated, 

thus this report should be considered as a living document and should be reviewed 

and updated, if required on an annual basis. 

8 Risk Assessment 

The objective of the risk assessment is outlined in the Financial Provisioning Regulations, 

2015. The objective is to: 

■ Ensure timeous risk reduction through appropriate interventions; 

■ Identify and quantify the potential latent environmental risks related to post closure; 

■ Detail the approach to managing the risks; 

■ Quantify the potential liabilities associated with the management of the risks; and 

■ Outline monitoring, auditing and reporting requirements. 
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8.1 Methodology 

Risk assessment is the overall process of risk identification, risk analysis and risk evaluation. 

A baseline hazard identification and risk assessment (HIRA) was completed as part of the 

financial provision update. The baseline HIRA is based on a qualitative method. The 

following process steps were taken: 

■ A general discussion on hazards and “driving forces” was used to determine things 

that could “go wrong” during the mine closure; 

■ The boundaries of the project were defined; 

■ Areas within the mining area were defined; 

■ For each of the areas in the process: 

 Potential unwanted events were identified; 

 Current controls for each unwanted event were identified and recorded; 

 The most likely severity, should the event occur, and likelihood of the event 

occurring were then estimated; 

 Based on this, the level of risk was estimated using the risk matrix; and 

 For the Highly and Extremely Intolerable events, additional “controls” were 

recommended to reduce the level of risk. 

The four levels of risks are classified as shown in Table 8-1 below. 

Table 8-1: Risk Levels 

Colour Descriptor Action Sign-off 

 
Extremely Intolerable Immediate Action General Manager 

 
Highly Intolerable Short term action required Senior Management 

 
ALARP

1
 Heightened Action Section Manager 

 
Maintain Ensure levels of control Supervisor 

 

The six types of risk have been outlined and included in the risk matrix.2 These are, in no 

order of priority: 

■ Health and Safety Risk; 

■ Natural Environment Risk; 

                                                

1
 As low as reasonably practicable 

2
 HB 436:2004, Risk Management Guidelines, Companion to AS/NZS 4360:2004 
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■ Social Risk; 

■ Reputational Risk; 

■ Legal Risk; and 

■ Financial Risk. 

A qualitative Severity and Likelihood Matrix was used during the risk estimation as shown 

below in Table 8-2. 

The severity and likelihood definitions are provided in Table 8-2. Once the severity and 

likelihood of the unwanted events had been rated, the risk rank was determined using the 

risk matrix. This matrix is not a simple multiplication tool; risk rank is skewed so that 

emphasis is placed on high severity events, rather than on high likelihood events. The 

likelihood and consequence definitions were reviewed by the risk assessment team and 

accepted as being relevant for this risk assessment. 

 



Rehabilitation, Decommissioning and Mine Closure Plan 

Rehabilitation, Decommissioning and Mine Closure Plan for the Thubelisha, Trichardtsfontein and Vaalkop Mining Right Areas 

SAS3869 
 

 

 

Digby Wells Environmental 30 

 

Table 8-2: Risk Estimation Matrix 

 ENVIRONMENTAL RISK MATRIX 
Norms and 

Standards (N) 
Effect on Work 

Image (WI) 
Effect on Environment (E1) 

Effect on Social and 
Ecosystem Processes (E2) 

Public Reaction (P) 
Legal 

Implications (L) 

 
ALARP HIGH RISK (INTOLERABLE) 

S
E

V
E

R
IT

Y
 

A Intolerable Intolerable Intolerable Intolerable Intolerable Intolerable 
Consistently 
outside of the norm 
or standard 

Reputation 
impacted with 
majority of key 
stakeholders. 

Irreversible changes to 
abundance/ biomass in affected 
area. Loss of ecological 
functioning with little prospect of 
recovery 

Major, potential for irreversible 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services. 

Severe national 
pressure to cease 
business. Serious 
public or media 
outcry (international 
coverage).  

Referral to the 
National 
Prosecuting 
Authority. Potential 
investigation by 
authority with 
prosecution and 
fines. 

B ALARP Intolerable Intolerable Intolerable Intolerable Intolerable 
Largely deviating 
from the norm or 
standard 

Reputation 
impacted with 
significant number 
of key stakeholders 

Substantial reduction of 
abundance/ biomass in affected 
area. Eventual recovery of 
ecological systems possible, but 
not necessarily to same pre-
impact conditions 

Major, potential for 
unacceptable, longer term 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services. 

Severe local and 
national public or 
press reaction.  

Withdrawal of 
permit. 

C ALARP ALARP Intolerable Intolerable Intolerable Intolerable 

Frequent and 
significant 
deviations from the 
norm or standard 

Reputation 
impacted with 
some stakeholders 

Reduction of 
abundance/biomass in affected 
area. Limited impact to local 
biodiversity without significant 
loss of pre-impact functioning 

Moderate, potential for 
unacceptable, short term 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services 

Local public or press 
reaction. 

Notification of 
intent to issue a 
directive. 

D Maintain Maintain ALARP ALARP Intolerable Intolerable 

Occasional and 
minor deviation 
from the norm or 
standard 

Reputation 
impacted with 
small number of 
people 

Minimal reduction of 
abundance/biomass in affected 
area. Limited impact to local 
biodiversity without significant 
loss of pre-impact functioning. 

Moderate, potential for 
acceptable, longer term 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services 

Minor local public or 
media reaction. 

Departmental 
enquiry and 
correspondence. 

E Maintain Maintain Maintain ALARP ALARP ALARP 
Rare and minimal 
deviation from the 
norm or standard 

No discernible 
impact on 
reputation 

Reduction of the 
abundance/biomass of flora and 
fauna in affected area. No  
permanent changes to 
biodiversity or exposed 
ecological system 

Minor, potential for acceptable, 
short term change to valued 
flora and fauna, ecosystem 
processes and structure, 
including ecosystem services.. 

Little or no reaction 
Public concern 
restricted to local 
complaints. 

Complaints from 
the public and/or 
regulator. 

F Maintain Maintain Maintain Maintain Maintain Maintain 
Consistently within 
the norm or 
standard 

No discernible 
impact on 
reputation 

Possible incidental impacts to 
flora and fauna in locally 
affected area. No ecological 
consequences 

Minor, potential for incidental 
and/or transient changes to 
valued flora and fauna, 
ecosystem processes and 
structure, including ecosystem 
services 

None. 
No legal 
implications. 

  LIKELIHOOD  

G H I J K L 

Highly 
unlikely 

Rare 
Low 

likelihood/ 
Unlikely 

Probable/ 
Possible 

Can happen/ 
Likely 

Regular/ 
Almost 
Certain 

Percentage (%) <0.1% 0.1 - 0.4% 5 - 14% 15 - 49% 50 - 74% 75 - 100% 

Descriptor 

Practically 
impossible, 

not foreseen 
to occur 

Conceivable 
under 

exceptional 
circumstances 

Only remotely 
possible (has 

happened 
somewhere) 

Unusual but 
possible (can 

happen) 
Quite possible  

Is the most 
likely and 

expected  to 
happen (has 
and foresee it 

to happen 
again) 

Once in more 
than 10 000 

years. 

Once in 1 000 
years. 

Once in 100 
years. 

Once every 10 
years 

Once every 
year 

More than 
once a year 
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8.2 Risk Analysis Results 

Potential unwanted events for and during mine closure were identified and discussed. A 

summary of the highest ranked risks are given in Table 8-3. 

The mining area was divided in the following categories for assessment purposes: 

■ Ventilation Shafts; 

■ Underground: Bord-and-Pillar Mining; 

■ Underground: High Extraction Mining; and 

■ General. 
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Table 8-3: Summary of Potential Extremely and Highly Intolerable Risks (Raw risk) 

Area Hazard Consequence(s) Primary Risk Category Raw Risk Rank 

Underground: Bord-and-Pillar 

Mining 

Possible failure of 

underground workings 

resulting in sinkhole 

formation. 

Loss of surface water 

quantity. 
Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of 

underground workings 

resulting in subsidence. 

Loss of surface water 

quantity. 
Natural Environment Extremely Intolerable 

Underground: High 

Extraction Mining 

Possible failure of 

underground workings 

resulting in subsidence. 

Loss of surface water 

quantity. 
Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of 

underground workings 

resulting in sinkhole 

formation. 

Hydrological and geomorphic 

changes to the functioning of 

the wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of 

underground workings 

resulting in subsidence. 

Hydrological and geomorphic 

changes to the functioning of 

the wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: High 

Extraction Mining 

Possible failure of 

underground workings 

resulting in subsidence. 

Hydrological and geomorphic 

changes to the functioning of 

the wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of 

underground workings 

resulting in subsidence. 

Damage to surface 

infrastructure and possible 

injury and/or fatality. 

Natural Environment Extremely Intolerable 
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Area Hazard Consequence(s) Primary Risk Category Raw Risk Rank 

Underground: High 

Extraction Mining 

Possible failure of 

underground workings 

resulting in subsidence. 

Damage to surface 

infrastructure and possible 

injury and/or fatality. 

Natural Environment Extremely Intolerable 

General 

Possible legal censure from 

the decanting of mine 

affected water. 

Poor quality groundwater 

decanting from mining 

affected areas impacting on 

surface water resources.  

Fines or civil action. 

Legal & Reputational Extremely Intolerable 

General 

Possible post-mining decant 

of poor quality mine affected 

water. 

Negative impacts on the 

wetlands and water 

resources. 

Natural Environment Extremely Intolerable 

 



Rehabilitation, Decommissioning and Mine Closure Plan 

Rehabilitation, Decommissioning and Mine Closure Plan for the Thubelisha, Trichardtsfontein 
and Vaalkop Mining Right Areas 

SAS3869 
 

 

 

Digby Wells Environmental 34 

 

9 Closure Environmental Management Plan 

The main aim in developing the Final Rehabilitation, Decommissioning and Mine Closure 

Plan is to minimise and mitigate the impacts caused by mining and industrial activities and to 

restore land back to a satisfactory standard. It is best practice to develop the Plan as early 

as possible so as to ensure the optimal management of rehabilitation and closure issues that 

may arise. It is critical that a mine’s Final Rehabilitation, Decommissioning and Mine Closure 

Plan is defined and understood from before mining progresses and is complimentary to the 

objectives and goals set. Rehabilitation and closure objectives need to be tailored to the 

project at hand and be aligned with the Environmental Management Plan (EMP).  

The Final Rehabilitation, Decommissioning and Mine Closure Plan aims to inform on the 

actions required to rehabilitate the project to ensure that the area is socially and 

environmentally safely and sustainably closed. Importantly, the Rehabilitation Plan consists 

of direct activities associated with rehabilitation of various infrastructure components. 

This EMP should inform how the mine infrastructure is either handed over legally or removed 

from site. During the operational phase it is recommended that an assessment be 

undertaken of the infrastructure to determine if some of the infrastructure can be utilised post 

closure.  

The rehabilitation and closure actions for the particular infrastructure are detailed below and 

separated into phases. Although concurrent rehabilitation occurs during the operational 

phase, it has been included in this section as it directly impacts on final rehabilitation and 

closure. Section 9.2 details actions required during the constructions phase, Section 9.3 the 

operational phase and Section 9.4 those actions required during the decommissioning and 

closure phase of the project. 

9.1 Rehabilitation Actions and Management Plans 

The activities involved in the Rehabilitation Action Plan are discussed according to the 

different needs of the infrastructure areas. 

This report should inform how the mine infrastructure is either handed over legally or 

removed from site. During the operational phase it is recommended that an assessment be 

undertaken of the infrastructure to determine if some of the infrastructure can be utilised post 

closure. 

Limited surface infrastructure will be established to support the mining activities for the 

project and this infrastructure footprint will need to be rehabilitated. The primary structures 

proposed include: 

■ Crushing and Screening Plant; 

■ Overburden and Product Stockpiles; 

■ Access and Service Roads (with weighbridge); 

■ Overland Conveyors; 
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■ Access Points to the Underground Reserve; 

■ Four Ventilation Shafts; 

■ Office Complex (change house, workshop, offices); 

■ PCD and water pipelines; 

■ Five Aboveground Storage Tanks for the storage of diesel; 

■ Three Waste Bins per Shaft; 

■ Site Fencing located around the Conveyer Belt and each Mining Complex;  

■ Diesel Generator and Sub-station; 

■ Water Treatment Plant; and 

■ Package Sewage Treatment Plant. 

The rehabilitation actions for the particular infrastructure are detailed below and separated 

into phases. 

9.2 Construction Phase 

The land preparation for the intended infrastructure will require similar actions and these are 

described below: 

■ Planning should minimise the area to be occupied by infrastructure. The affected 

area should be kept as small as practically possible and should be clearly defined 

and demarcated; 

■ Care should be taken around sensitive landscapes e.g. wetlands/pans/riverine areas 

to ensure that impacts to them are none to minimal; 

■ Construction crews should restrict their activities to planned areas. Clear instructions 

and control systems should be in place and compliance to the instructions should be 

policed; 

■ Prior to construction, the construction footprint must be comprehensively surveyed to 

identify all important species that may need to be removed and relocated to another 

suitable site/nursery for the duration of the project life time; 

■ If rare and protected flora species are found in the mining areas during construction 

or operational activities (such as Eucomis autumnalis, Haemanthus humilis subsp. 

hirsutus Satyrium sp. that were identified on site), they should be conserved by 

removing and relocating them to another section of the project area which is suitable 

(Digby Wells, 2017c). The rare/protected plants can be kept in a nursery; the plants 

can then be replanted during rehabilitation of the disturbed areas. Permits are 

required to remove these plants should they fall within the footprint; 
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■ Protected plant species that are removed from the construction footprint must be 

replaced at a ratio of 1:3 which ultimately means that for every protected plant 

removed from site, 3 more protected plants must be planted on site after the project 

has commenced; 

■ During vegetation removal, the removal of trees should be avoided if possible. If bush 

clearing is required contractors must only clear bushes and trees larger than 1 m. 

The remaining vegetation must be stripped with the topsoil to conserve as much of 

the nutrient cycle, organic matter and seed bank as possible; and 

■ If it is necessary to remove protected trees, permits will be required. 

■ The soil must be stripped (see Section 9.2.1.1.4 below as well as the Soil and Land 

Capability Assessment Report (Earth Science Solutions, 2017) for comprehensive 

information on soil stripping for the different soil types);   

■ The soil must be stockpiled. This must be done as close as possible to the areas that 

will be progressively rehabilitated (see Section 9.2.1.1.4 below as well as the Soil 

and Land Capability Assessment Report (Earth Science Solutions, 2017) for 

comprehensive information on soil stockpiling); 

■ Pollution must be controlled at the proposed project area through the following 

guidelines: 

 Hydrocarbons and hazardous substances must be stored in bunded areas and 

refuelling should take place in contained areas, when rehabilitation activities are 

undertaken; 

 Ensure that oil traps are well maintained, if oil traps are utilised;  

 Vehicles and heavy machinery used should be serviced and checked on a 

regular basis to prevent leakages and spills; 

 Implementation of storm water management system around hazardous materials 

or waste storage facilities in order to contain spills; and 

 All hazardous waste should be removed by a suitably qualified service provider 

and disposed of to an approved permitted landfill site. 

■ Alien invasive species must be removed (for more information, see Section 9.4.12.2). 

Note: The qualitieis and quantities with respect to decant still need to be verified and once 

undertaken will require updates to the Rehabilation, Decommissioning and Mine Closire Plan 

to be undertaken. 

9.2.1.1 Soil Guidelines 

The Guidelines for the Rehabilitation of Mined Land (as provided by the South African 

Chamber of Mines) states that soil management during construction is the key process in 

determining rehabilitation effectiveness and that soil stripping guidelines should be 
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developed for the construction teams which clearly defines the soil horizons to be removed 

and where and how to store them.  

9.2.1.1.1 Soil Types 

According to the Soils and Land Capability Assessment Report (Earth Science Solutions, 

2017) the project area is dominated by Hutton, Clovelly, Griffin, Shortlands and shallow 

Mispah and Glenrosa, with sub dominant forms that include the Shortlands, Valsrivier and 

Glencoe forms. Hydromorphic soils are extremely prevalent and range from extremes of 

deep Avalon, Bainsvlei, Bloomsdale, Glencoe and Pinedene forms on the transition zone 

slopes, and shallow Avalon, Westleigh, Kroonstad and Sepane Forms associated with the 

lower slopes and midslope seeps, to highly structured prismacutanic and gleycutanic form 

soils (Katspruit, Rensburg etc.) associated with the alluvial floodplains. The Soils and Land 

Capability Assessment Report (Earth Science Solutions, 2017) identified erosion and 

compaction as the limiting factors to rehabilitation of soils. 

9.2.1.1.2 Land Capability 

As indicated in the Soils and Land Capability Assessment Report (Earth Science Solutions, 

2017) Land capability was determined by assessing a combination of soil, terrain and 

climate features. Land capability is defined by the most sustainable land use under rain-fed 

conditions. The approach is contained in the Coaltech Research Association and the 

Chamber of Mines of South African Guidelines for the Rehabilitation of Mined Land, 2007. 

These Guidelines recommend the following classes; arable, grazing, wilderness and 

wetland. The following criteria are used to define the classes: 

■ Arable: The soil depth exceeds 0.6 m, the soil material is not sodic or acidic and 

slope percentage is such that when multiplied by the soil erodibility factor K, the 

product does not exceed a value of 2.0; 

■ Grazing: The soil depth is less than 0.6 m but more than 0.25 m; and 

■ Wilderness: The soil depth is less than 0.25 m but more than 0.15 m. 

9.2.1.1.3 Soil Erosion and Compaction 

The Soils and Land Capability Assessment Report (Earth Science Solutions, 2017) states 

that the average “Erosion Indices” for the dominant soil forms on the study site can be 

classified as having a moderate erodibility index. This is largely ascribed to the generally low 

organic carbon content and the sensitivity of the soils to solution weathering.  These factors 

are offset by the generally gentle to flat topography and the moderate clay contents.  The 

vulnerability of the “B” horizon to erosion once/if the topsoil is removed must not be under 

estimated. 

According to the Soils and Land Capability Assessment Report (Digby Wells, 2017a), the 

wet and structured soils are susceptible to compaction due to the swelling clays that are 

common in the majority of the materials classified. These soils will need to be managed 
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extremely well, both, during the stripping operation, as well as during the stockpiling/storage 

and rehabilitation stages. 

The following management actions should be followed to prevent/reduce soil erosion and 

compaction at the project site: 

■ Reduce the project footprint as much as possible; 

■ Effective soil stripping should take place during the dryer and less windy months 

when the soils are less susceptible to erosion and compaction. This will assist the 

stockpiling and vegetative cover to propagate before the following wet season; 

■ Soil replacement and the preparation of a seed bed should take place to facilitate the 

re-vegetation program and to limit potential erodibility during the rehabilitation 

process; 

■ Ensure proper storm water management designs are in place; 

■ If erosion occurs, corrective actions (erosion berms) must be taken to minimise any 

further erosion from taking place; 

■ If erosion has occurred, usable soil should be sourced and replaced and shaped to 

reduce the recurrence of erosion; 

■ Use stoloniferous grasses such as Cynodon dactylon; and 

■ Keep grazers out of the rehabilitation areas, if possible for one to two growing 

seasons, until a suitable vegetation cover has established. 

9.2.1.1.4 Soil Stripping Method 

Correct stripping of soils will firstly ensure that enough soils are available for rehabilitation 

and secondly, that the soils are of adequate quality to support vegetation growth and thus 

ensure successful rehabilitation. The following requirements should be considered wherever 

possible (Soils and Land Capability Assessment Report (Earth Science Solutions, 2017)): 

■ Over areas of deep excavation strip all usable soil as defined (700 mm). Stockpile 

alluvial/colluvial (transported wet based) soils separately from the in-situ materials, 

which in turn should be stored separately from the underlying overburden. Store the 

soils in berms or stockpile dumps of no more than 1.5m high if space allows; 

■ At rehabilitation replace soil to appropriate soil depths in the correct order, and cover 

areas to achieve an appropriate topographic aspect and attitude so as to achieve a 

free draining landscape that is as close as possible the pre-mining land capability 

rating; 
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■ Over area of structures (offices, workshops, haul roads) and soft overburden 

stockpiles strip the top 300 mm of usable soil over all affected areas including 

terraces and strip remaining usable soil where founding conditions require further soil 

removal. Store the soil in stockpiles of not more than 3 m around infrastructure area 

for closure rehabilitation purposes. Stockpile hydromorphic soils separately from the 

dry materials;  

■ Over area of construction of storage facilities and hard overburden stockpiles strip 

usable soil to a depth of 700 mm in areas of arable soils and between 300 mm and 

500 mm in areas of soils with grazing land capability. Stockpile hydromorphic soils 

separately from the dry and friable materials;  

■ Over area of access roads, lay-down pads and conveyor servitudes strip the top 

between 300 and 500 mm of usable soil over all affected areas and stockpile in 

longitudinal stockpile within the mining lease area; 

■ The lower portions of the subsoil’s (>750 mm) and the soft overburden material 

(where removed) can be stored as separate stockpiles close to the areas where they 

will be required for backfilling and final rehabilitation; 

■ It is proposed that prior to soil stripping, an appropriate (to be determined by local 

experts) fertiliser (super phosphate) should be added to the sandy loams and silty 

clay loams at a rate of about 200 kg/ha if they have not previously been fertilised.  

This will help to enhance the seed pool and encourage growth within the stored 

materials; 

■ Soils should be stripped and replaced using the truck and shovel method as far as 

possible. This method will limit the compaction of soils and soils must be stripped 

when dry to minimise compaction;  

■ Close supervision will ensure that soils are being stripped from the correct area and 

to the correct depths, and placed on the correct stockpiles to minimise compaction; 

and 

■ The handling of the stripped topsoil must be minimised.  

9.2.1.1.5 Stockpiling Method 

The following tasks should be considered when stockpiling:  

■ Separate stockpiles for topsoil and subsoil, because topsoil contains more nutrients 

and microbes; 

■ Stockpiles should be at least not greater than 3 to 4 m high; 

■ Stockpiles should be revegetated with Couch Grass or other indigenous stoloniferous 

grass to minimise loss of soil quality and maintained ; 

■ Stockpiles should be clearly signposted for easy identification; 
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■ Locations should be accurately surveyed and data is recorded relating to the soil type 

and volume; 

■ Stockpile should be located outside mine disturbance areas; 

■ Stockpiles should be located in areas away from drainage lines or windy areas to 

minimise the risk of soil erosion; 

■ Minimise compaction during stockpile creation and revegetate to avoid erosion 

losses;  

■ No waste material should be placed on the stockpiles; 

■ Equipment movement on top of the soil stockpiles should be limited to avoid topsoil 

compaction and subsequent damage to the soils and seedbank; and 

■ Soil erosion should be controlled on stockpiles by having control measures to reduce 

erosion risk such as erosion control blankets, soil binders, revegetation, contours, 

diversion banks and spillways. 

9.3 Operational Phase 

During the operational phase:  

■ Ensure crews restrict their activities to planned areas to reduce soil compaction and 

erosion must be reduced; 

■ Pollution must be controlled at the proposed project site through the following 

mitigations: 

 Hydrocarbons and hazardous substances must be stored in bunded areas and 

refuelling should take place in contained areas, when rehabilitation activities are 

undertaken; 

 Ensure that oil traps are well maintained, if oil traps are utilised;  

 Vehicles and heavy machinery used should be serviced and checked on a 

regular basis to prevent leakages and spills; 

 Implementation of storm water management system around hazardous materials 

or waste storage facilities in order to contain spills;  

 All hazardous waste should be removed by a suitably qualified service provider 

and disposed of at an approved permitted landfill site; 

 If contamination does occur, soil remediation must take place. 

■ Monitor the conveyor and all facilities for any spillages/leaks or accidental 

discharges; and 

■ Alien invasive species must be removed (for more information, see Section 9.4.12.2). 
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9.4 Rehabilitation, Decommissioning and Closure Phase 

Mine closure is an ongoing programme designed to restore the physical, chemical and 

biological quality or potential of air, land and water regimes disturbed by mining to a state 

acceptable to the regulators and to post mining land users. The activities associated with 

mine closure are designed to prevent or minimise adverse long term environmental impacts, 

and to create a self-sustaining natural ecosystem or alternate land use based on an agreed 

set of objectives. The objective of mine closure is to obtain legal (government) and 

community agreement that the condition of the closed operation meets the requirements of 

those entities, whereupon the companies’ legal liability is terminated. 

Closure will include some form of rehabilitation. Rehabilitation can be divided into two 

different streams, namely concurrent rehabilitation and final rehabilitation. Concurrent 

rehabilitation must be carried out along with the operations on the coal mine, and will 

decrease the final liability that the mine will carry at the time of closure. This concurrent 

rehabilitation will be carried out within the context of the approved Environmental 

Management Programme (EMP). Final rehabilitation will be carried out once the mine goes 

into its closure phase. This final rehabilitation will be carried out within the context of a 

closure plan (Bailie, 2006). 

A coal mine will obtain a closure certificate only once it can prove that rehabilitation is 

satisfactory, and that if any residual pollution effects exist they can be adequately managed. 

It is recommended that, whatever form of rehabilitation is used, a post-closure monitoring 

programme is implemented before the mine applies for closure. The institution of this 

monitoring programme will enable the mine to identify and rectify any residual pollution 

impacts. 

Closure actions are provided for the each of the infrastructure areas: 

9.4.1 Crushing and Screening Plant 

The crushing and screening plant will need to be free from contamination and then 

decommissioned. Infrastructure that can be re-used or sold should be removed to defray 

costs.  The following actions should be followed: 

■ Infrastructure, including foundations, steel etc. should be removed: 

 The re-usable items should be removed from the site; 

 Remaining structures should be demolished to 1 m below surface and the 

demolition rubble removed; and 

 Soil should be tested for contamination. If contamination is discovered, this soil 

should be removed and disposed of in the appropriate waste disposal facility.  

■ Once the site has been cleared of all infrastructure and rubble and no contamination 

is present, the exposed underlying materials should be reshaped to create a gently 
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sloping, free-draining topography. Natural drainage lines should be reinstated to limit 

erosion and sediment build up within local river courses; 

■ Appropriate topsoil should be replaced to a minimum of 300 mm thick in all 

rehabilitated areas. If borrow pits are utilised, the borrow pits from where the topsoil 

originates should be rehabilitated and revegetated to create sustainable cover that 

prevents erosion and enhances natural succession. This must be included in the 

monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-3. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.2 Overburden and Product Stockpiles 

Note: The facilities should be designed in accordance with the specifications for a Class C 

landfill site (Old GLB+ landfill facilities). These will require liners/barriers as mentioned in 

Section 9.2. 

■ Remove all stockpiled product and utilise overburden material as backfill to fill the 

shaft areas, prior to sealing of the shafts; 

■ The liner should be removed and disposed of in a hazardous waste facility; 

■ Soil should be tested for contamination. If contamination is discovered, this soil 

should be removed and disposed of in the appropriate waste disposal facility.  

■ Once the site has been cleared of contamination, the exposed underlying materials 

should be reshaped to create a gently sloping, free-draining topography. Natural 

drainage lines should be reinstated to limit erosion and sediment build up within local 

river courses; 

■ Appropriate topsoil should be replaced in all rehabilitated areas (all usable topsoil 

stripped from these areas should be placed back in these areas). This must be 

included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project area; 
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■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place 

9.4.3 Access and Service Roads (with weighbridge) 

Roads that can and will be used for rehabilitation/monitoring or by other users post-closure 

should be left in situ provided this is agreed upon by all parties concerned. If there is no 

future use for roads on site, they will require the following actions: 

■ Demolish weighbridge. Soil should be tested for contamination. If contamination is 

discovered, this soil should be removed and disposed of at the appropriate waste 

disposal facility; 

■ Appropriate topsoil should be replaced to a minimum of 300 mm thick in all 

rehabilitated areas. This must be included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project area; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.4 Overland Conveyors 

The conveyor belt and its associated infrastructure will need to be removed. The following 

actions will be required 

■ Infrastructure, including foundations, belts,  etc. should be removed: 

 The re-usable items should be removed from the site; 

 Remaining structures should be demolished to 1 m below surface and the 

demolition rubble removed; 
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 Soil should be tested for contamination. If contamination is discovered, this soil 

should be removed and disposed of at the appropriate waste disposal facility.  

■ Once the site has been cleared of all infrastructure and rubble and no contamination 

is present, the exposed underlying materials should be reshaped to create a gently 

sloping, free-draining topography. Natural drainage lines should be reinstated to limit 

erosion and sediment build up within local river courses; 

■ Appropriate topsoil should be replaced (all usable topsoil stripped from these areas 

should be placed back in these areas) in all rehabilitated areas. This must be 

included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project site; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.5 Access Points to the Underground Reserve and ventilation shafts 

Any overburden material extracted during operation that was stockpiled will be used to 

rehabilitate the incline shafts once mining is complete. The following rehabilitation actions 

should be followed: 

9.4.5.1 Underground Access Portals 

■ Remove infrastructure and conveyors associated with the underground access 

portals; 

■ Seal all underground access portal openings with a concrete plug and according to 

engineering requirements; 

■ Backfill stockpiled overburden material and stormwater berm material into the incline 

portal; 

■ Shape the area to create a gently sloping, free-draining topography. Re-instate 

natural drainage lines to limit erosion and sediment build up within local river 

courses; 

■ Appropriate topsoil should be replaced (all usable topsoil stripped from these areas 

should be placed back in these areas) in all rehabilitated areas. This must be 

included in the monitoring programme; 
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■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project site; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.5.2 Ventilation Shafts 

■ Remove all vent shaft related infrastructure; 

■ Cap shaft with engineering requirement seal (6.1 m diameter) 

■ Appropriate topsoil should be replaced to a minimum of 300 mm thick in all 

rehabilitated areas. This must be included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project area; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.6 Office Complex (change house, workshop, offices) 

Infrastructure such as the offices, administration buildings and workshops will require the 

following actions during the Closure, Decommissioning and Rehabilitation Phase: 

■ Infrastructure, including foundations, access roads to the buildings etc. should be 

removed, unless the liability is taken over by another party. If complete infrastructure 

removal is chosen, the following steps should be followed: 

 The re-usable items should be removed from the site; 

 Remaining structures should be demolished to 1 m below surface and the 

demolition rubble removed; 
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 Soil should be tested for contamination. If contamination is discovered, this soil 

should be removed and disposed of in the appropriate waste disposal facility;  

■ Once the site has been cleared of all infrastructure and rubble and no contamination 

is present, the exposed underlying materials should be reshaped to create a gently 

sloping, free-draining topography. Re-instate natural drainage lines to limit erosion 

and sediment build up within local river courses; 

■ Appropriate topsoil should be replaced (all usable topsoil stripped from these areas 

should be placed back in these areas) in all rehabilitated areas. This must be 

included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project area; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.7 Pollution Control Dam and Associated Water Pipelines 

■ Desilt the pollution control dam (PCD); 

■ Remove liners – these should be disposed of at the correct hazardous waste 

disposal facility; 

■ Doze the dam wall; 

■ Dismantle dam infrastructure - these should be disposed of at the correct hazardous 

waste disposal facility; 

■ Remove supporting plinths for pipeline as well as foundations and other associated 

infrastructure: 

 The re-usable items should be removed from the site; 

 Remaining structures should be demolished to 1000 mm below surface and the 

demolition rubble removed; and 

 Soil should be tested for contamination. If contamination is discovered, this soil 

should be removed and disposed of in the appropriate waste disposal facility.  

■ Once the site has been cleared of all infrastructure and rubble and no contamination 

is present, the exposed underlying materials should be reshaped to create a gently 
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sloping, free-draining topography. Re-instate natural drainage lines to limit erosion 

and sediment build up within local river courses; 

■ Appropriate topsoil should be replaced (all usable topsoil stripped from these areas 

should be placed back in these areas) in all rehabilitated areas. This must be 

included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project site; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.8 Aboveground Diesel Storage Tanks, Diesel Generator and Sub-station 

■ It is assumed that all contamination is removed during operation; 

■ Remove tank and associated infrastructure from site; 

■ Demolish concrete bund wall and dispose of contaminated material at a hazardous 

waste facility; 

■ Once the site has been cleared of all infrastructure and rubble and no contamination 

is present, the exposed underlying materials should be reshaped to create a gently 

sloping, free-draining topography. Re-instate natural drainage lines to limit erosion 

and sediment build up within local river courses; 

■ Appropriate topsoil should be replaced (all usable topsoil stripped from these areas 

should be placed back in these areas) in all rehabilitated areas. This must be 

included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project site; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 
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■ Ensure that robust care and maintenance plans are in place. 

9.4.9 Waste Bins and Site Fencing 

■ It is assumed these will be removed prior to closure; and 

■ The footprint area will be ripped and revegetated. 

9.4.10 Water Treatment Plant and Package Sewage Treatment Plant 

■ It is assumed that this portable plant will be removed prior to closure; 

■ Remove the concrete foundation to up to 1 m bgl; 

■ Once the site has been cleared of all infrastructure and rubble and no contamination 

is present, the exposed underlying materials should be reshaped to create a gently 

sloping, free-draining topography. Re-instate natural drainage lines to limit erosion 

and sediment build up within local river courses; 

■ Appropriate topsoil should be replaced (all usable topsoil stripped from these areas 

should be placed back in these areas) in all rehabilitated areas. This must be 

included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project site ; 

■ Reseed with grasses listed in Table 9-1 and improve species diversity by planting 

species listed Table 9-2. Additionally, replant species that were relocated due to 

mining construction; 

■ Remove alien invasive plants (see Section 9.4.12.2 for more detail); 

■ Prevent access of people/machinery/vehicles/grazing animals on newly rehabilitated 

land to allow regeneration of vegetation and reduce erosion; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.11 Topsoil Stockpiles 

■ Once all usable stockpiled topsoil has been replaced onto the rehabilitated areas the 

topsoil stockpile needs to be rehabilitated. The correct topsoil should be replaced to a 

minimum of 350 mm thick in all rehabilitated areas (300 mm is required for an end 

land use of grazing and the additional 50 mm allows for some compaction – if an 

agricultural land use is expected, then additional topsoil will need to be replaced). 

This must be included in the monitoring programme; 

■ Topsoil should be fertilised and ripped to 200 mm to reduce compaction. The fertiliser 

requirements can only be determined once a fertility assessment is carried out at the 

proposed project site; 
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■ Reseed with grasses in Table 9-1, replant species that were stored in the nursery as 

well as species that were grown in the nursery; 

■ Remove alien invasive species; 

■ Prevent access to allow regeneration of vegetation; and 

■ Ensure that robust care and maintenance plans are in place. 

9.4.12 Revegetation of All Areas in Decommissioning Phase  

A revegetation plan is a necessary component of the decommissioning phase. The overall 

objectives for the re-vegetation of reshaped and top-soiled land are to: 

■ Prevent erosion; 

■ Avoid soil loss; 

■ Restore the land to the agreed land capability; 

■ Reduce sedimentation into aquatic ecosystems such as rivers and wetlands; 

■ Re-establish eco-system processes (succession) to ensure that a sustainable land 

use can be established without requiring fertiliser additions; and 

■ Restore the biodiversity of the area as far as possible. 

In order to have a chance at successful rehabilitation at the proposed project site, it is 

important to note the vegetation types so that these can be replaced to some extent once 

mining has been completed. Proposed surface infrastructure on Vaalkop would be situated 

on land that is considered to be of moderate ecological sensitivity, whereas infrastructure on 

Trichardtsfontein is considered to be predominantly of low ecological sensitivity with small 

portions of moderately ecologically sensitive land. All 3 sets of infrastructure border closely 

on highly ecologically sensitive land so it is imperative that the infrastructure footprint is kept 

to a minimum and impacts are reduced as much as possible so as to have a minimal impact 

on surrounding vegetation. 

9.4.12.1 Seeding and Planting 

Due to the sensitivity of the site, it is recommended that a higher diversity of species be 

planted and that effort is made to source the recommended indigenous species. Table 9-1 is 

the grass seed mix advised for the rehabilitation areas of the proposed project site whilst 

Table 9-2 lists species characteristic that can be planted on site to boost species richness. 

During rehabilitation the terrestrial areas should be seeded with grasses such as Cynodon 

dactylon, Eragrostis tef, Eragrostis chloromelas, Chloris gayana, Digitaria eriantha and 

Panicum maximum (Table 9-1). However, some grass species indicated in Table 9-2 must 

also be included to increase species diversity and ensure that the grass species represent 

species that would have been found naturally in the area. Additionally, in South Africa, only 

one in six plant species are grasses, therefore it is imperative that these areas should also 

be vegetated with herbs, geophytic herbs, succulent herbs and low shrubs. Examples of 
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these species for planting on site are included in Table 9-2. A nursery is recommended to 

propagate these plants. 

Importantly, species such as Aloe ecklonis, Crinum bulbispermum, Eucomis autumnalis, and 

other plant species of special concern (Table 9-3) that should be removed prior to mining 

must now be transplanted back on site during rehabilitation.  

Table 9-1: Grasses for Rehabilitation 

Species 

name 

Common 

name 
Properties 

Grazing 

potential 

Grazing 

status 

Sowing 

rate (kg/ha) 
% mix 

Cynodon 

dactylon  

Couch 

Grass 

Mat-

forming, 

stabiliser 

High 

grazing 

values   

Increaser 2 5 20% 

Eragrostis 

tef 
Teff 

Annual, 

pioneer 

High 

grazing 

value 

 2 8% 

Eragrostis 

chloromelas 
Curly Leaf Perennial  

Moderate 

grazing 

value 

Increaser 2 3 12% 

Chloris 

gayana 

Rhodes 

grass 

Short-lived 

perennial, 

stabiliser 

High 

grazing 

value 

Decreaser 4 16% 

Digitaria 

eriantha 
Fingergrass Perennial 

High 

grazing 

value 

Decreaser 8 32% 

Panicum 

maximum 

White 

Buffalo 

Grass 

Perennial 

High 

grazing 

value 

Decreaser 3 12% 

Total 25 kg/ha 100% 
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Table 9-2: Common and Characteristic Plant Species in the Highveld 

Plant form Species 

Graminoids (grasses and sedges) 

Heteropogon contortus, Aristida aequigluims, A. congesta , A. 

junciformis subsp. Galpini, Brachiaria serrata, Cynodon dactylon, 

Digitaria monodactyla, D. tricholaenoides, Elionurus muticus, 

Eragrostis chloromelas, E. curvula, E. plana, E. racemosa, E. 

sclerantha, Loudetia simplex, Microchloa caffra, Monocymbium 

cereiiforme, Setaria sphacelata, Sporobolus africanus, S. 

pectinatus, Themeda triandra, Trachypogon spicatus, Tristachya 

leucothrix, T. rhmanni, Alloteropsis semialata subsp. eckloniana, 

Andrpogon appendiculatus, A. schirensi, Bewsia biflora, Ctenuim 

concinnum, Diheteropogon amplectens, Eragrostis capensis, E. 

gummiflua, E. patentissima, Harpochloa falx, Panicum natalense, 

Rendlia altera, Schizachyruim sanguineum, Setaria nigrirostris, 

Urelytrum agropyroides 

Herbs 

Berkheya setifera, Haplocarpha scaposa, Euryops gifillani,  

Justicia anagalloides, Acalyha angusta, Cahmaecrista 

mimosoides, Dicoma anomala, E. transvalensis subsp. setilobus, 

Helichrysum aureonitens, H. caespititium, H. callicomum, H. 

oreophilum, H. caespititium, H. oerophilum, H. rugulosum, 

lpomoea crassipes, Pentanisia prunelloides subsp. latifolia, 

Selago densiflora, Senecio coronatus, Hilliardiella oligocephala, 

Wahlenbergia undulata  

Geophytic herbs 
Gladiolus crassifolius, Haemanthus humilis subsp. hirsutus, 

Hypoxis rigidulua  var. pilosissima,  Ledebouria ovatifolia 

Succulent herb Aloe ecklonis 

Low shrubs Anthospermum rigidum subsp. pumilum, Seriphium plumosa 

 

Table 9-3: Plant Species of Special Concern (Digby Wells, 2017c) 

Species SA Red List 
Provincial 

List 
CITES 

Recorded on 

site 

Aloe ecklonis LC x II x 

Aspidoglossum xanthosphaerum VU - 
 

 

Crinum bulbispermum Declining x  x 

Gladiolus crassifolius LC x -  

Gladiolus robertsoniae NT x -  

Eucomis autumnalis Declining x  x 

Haemanthus humilis subsp. hirsutus - x - x 
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Species SA Red List 
Provincial 

List 
CITES 

Recorded on 

site 

Hypoxis hemerocallidea Declining - 
 

 

Pachycarpus suaveolens VU - 
 

 

Satyrium sp.  x  x 

Nerine gracilis VU -   

Zantedeschia pentlandii VU - 
 

 

 

Hand seeding/ tractor seeding are options for seeding at the project site. Planting is 

generally most successful when done at or immediately after the first rains and into freshly-

prepared fine-tilled seedbeds. To stimulate germination, water retention in the seed zone is 

essential and can be aided by the use of light vegetation mulches. The rehabilitation seed 

mixes generally consist of grasses as they rapidly establish and provide excellent protection 

against surface erosion (Tanner et al., 2007).  

9.4.12.2 Alien Invasive Plants 

Alien invasive species tend to out-compete the indigenous vegetation; this is due to the fact 

that they are vigorous growers that are adaptable and able to invade a wide range of 

ecological niches (Bromilow, 1995). They are tough, can withstand unfavourable conditions 

and are easily spread which is detrimental to rehabilitation of vegetation. AIPs directly 

compete with rehabilitating vegetation and could result in increasing costs of revegetation in 

the long term. In addition, various invasive species are required by law to be removed. 

Methods should be used that are appropriate for the species concerned, as well as to the 

ecosystem in which they occur. When performing the controlling methodology for weeds and 

invaders, damage to the environment must be limited to a minimum. One of the most cost-

effective and sustainable options is to utilise biocontrol. Biocontrol makes use of a natural 

enemy of the AIP in its native country to help reduce the population in the country it invades 

(see the Agricultural Research Council website for more information on Biocontrol). If 

mechanical and chemical means need to be used, AIPs must be continually removed after 

rehabilitation has occurred for at least three growing seasons to ensure the seed bank is 

depleted. Continual monitoring will be needed for seeds that are likely to be blown in from 

adjacent areas.  

■ There must be no planting of alien plants (e.g. black wattle, eucalyptus, pampas 

grass) anywhere within the project area; 

■ The transportation of soils or other substrates infested with alien species should be 

strictly controlled; 

■ Benefits to local communities as a result of the alien plant control programme should 

be maximised by not only ensuring that local labour is employed, but by also 
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ensuring that cleared alien trees are treated as a valuable wood resource that can be 

utilised; and 

■ It is considered essential that appropriate veld management (particularly appropriate 

grazing levels and burning frequencies) should be applied to areas of secondary 

indigenous vegetation (e.g. secondary grassland of historically cultivated areas), and 

especially the grassland and wetland vegetation of untransformed habitats. 

Appropriate grazing levels and burning frequencies will not only ensure that good 

vegetation condition and biodiversity levels are maintained, but will also serve to 

control the spread and increase in cover of palatable alien species such as Paspalum 

dilatatum. 

Due to the nature of the mining method (underground), the majority of actions will take place 

in the decommissioning phase when all surface infrastructure is removed. However, it is 

important that actions during the construction phase, specifically soil stripping and 

stockpiling is done correctly as that lays the foundation for successful rehabilitation.  

Table 9-4 provides a summary of actions required per area in all the phases. 
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Table 9-4: Summary of Rehabilitation Actions per Area per Phase 

Target Area Main Actions 

Construction Phase 

Overburden and 

Product Stockpiles 

Prepare area as a Class C landfill with correct liner etc. Follow specific guidelines on land preparation and correct removal of 

vegetation and possible relocation. Soil must be stripped to the correct depth and stockpiled according to the provided guidelines. 

Pollution must be controlled and alien invasive species must be removed. 

All areas 

Follow specific guidelines on land preparation and correct removal of vegetation and possible relocation. Soil must be stripped to the 

correct depth and stockpiled according to the provided guidelines. Pollution must be controlled and alien invasive species must be 

removed. 

Operational Phase 

All areas  

Progressive rehabilitation is not possible due to the nature of the mining method. Rehabilitation is required for the surface 

infrastructure and this is required until the end of life of mine. Rehabilitation actions that can occur during operation are the restriction 

of activities to planned areas to reduce the footprint, to control pollution and remove alien invasive vegetation. Remediation of any 

contamination must take place in this phase. 

Rehabilitation, Closure and Decommissioning Phase 

Crushing and 

Screening Plant 

The crushing and screening plant will need to be free from contamination and then decommissioned. Infrastructure that can be re-

used or sold should be removed to defray costs and remaining structures should be demolished to 1 m below surface and the 

demolition rubble removed. If contamination is discovered, this soil should be removed and disposed of in the appropriate waste 

disposal facility. Rehabilitated areas must be shaped to be free draining and roughly emulate the surrounding surface topography. 

Re-instate natural drainage lines and encourage water flow off the facility. Replace topsoil to 300 mm and rip soil to 200 mm to 

reduce compaction, thereafter establish successful vegetation cover. Remove alien invasive vegetation. Monitor required aspects 

according to guidelines stipulated in specialist reports appended to the EIA. 
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Target Area Main Actions 

Office Complex 

(change house, 

workshop, offices) 

Infrastructure such as the offices, administration buildings and workshops should be removed, unless the liability is taken over by 

another party. If complete infrastructure removal is chosen, Infrastructure that can be re-used or sold should be removed to defray 

costs and remaining structures should be demolished to 1 m below surface and the demolition rubble removed. If contamination is 

discovered, this soil should be removed and disposed of in the appropriate waste disposal facility. Rehabilitated areas must be 

shaped to be free draining and roughly emulate the surrounding surface topography. Replace topsoil to 300 mm and rip soil to 200 

mm to reduce compaction, thereafter establish successful vegetation cover. Remove alien invasive vegetation. Monitor required 

aspects according to guidelines stipulated in specialist reports appended to the EIA. 

Access and Service 

Roads (with 

weighbridge) 

Roads that can and will be used for rehabilitation/monitoring or by other users post-closure should be left in situ provided this is 

agreed upon by all parties concerned. If there is no future use for roads on site soil should be tested for contamination. If 

contamination is discovered, this soil should be removed and disposed of in the appropriate waste disposal facility. Replace usable 

topsoil (all usable topsoil stripped from these areas should be placed back in these areas) and rip soil to 200 mm to reduce 

compaction, thereafter establish successful vegetation cover. Remove alien invasive vegetation. Monitor required aspects according 

to guidelines stipulated in specialist reports appended to the EIA. 

Overburden and 

Product Stockpiles 

All stockpiled product must be removed. Thereafter, the Class C containment barrier materials should be removed and disposed of 

in a hazardous waste facility. If contamination in the soil is discovered, this soil should be removed and disposed of in the 

appropriate waste disposal facility. Rehabilitated areas must be shaped to be free draining and roughly emulate the surrounding 

surface topography Replace usable topsoil (all usable topsoil stripped from these areas should be placed back in these areas) and 

rip soil to 200 mm to reduce compaction, thereafter establish successful vegetation cover. Remove alien invasive vegetation. Monitor 

required aspects according to guidelines stipulated in specialist reports appended to the EIA. 

Overland Conveyors 

The conveyor belt and its associated infrastructure will need to be removed. If contamination in the soil is discovered, this soil should 

be removed and disposed of at the appropriate waste disposal facility. Rehabilitated areas must be shaped to be free draining and 

roughly emulate the surrounding surface topography Replace usable topsoil (all usable topsoil stripped from these areas should be 

placed back in these areas) and rip soil to 200 mm to reduce compaction, thereafter establish successful vegetation cover. Remove 

alien invasive vegetation. Monitor required aspects according to guidelines stipulated in specialist reports appended to the EIA. 
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Target Area Main Actions 

Access Points to the 

Underground Reserve  

and Ventilation shafts 

Infrastructure and conveyors associated with the underground access portals must be removed. Thereafter the underground access 

portal openings must be sealed with a concrete plug and according to engineering requirements. Stockpiled overburden material and 

stormwater berm material can then be backfilled into the incline portal. Additionally, all vent shafts related infrastructure must be 

removed and the shaft must be capped with a concrete seal to engineering specifications. Rehabilitated areas must be shaped to be 

free draining and roughly emulate the surrounding surface topography. Replace usable topsoil (all usable topsoil stripped from these 

areas should be placed back in these areas) and rip soil to 200 mm to reduce compaction, thereafter establish successful vegetation 

cover. Remove alien invasive vegetation. Monitor required aspects according to guidelines stipulated in specialist reports appended 

to the EIA. 

Pollution Control Dam 

and water pipelines 

Pollution control dams must be desilted if necessary. Thereafter the liners can be removed and disposed of at the correct hazardous 

waste disposal facility. The dam’s walls must be dozed and dam infrastructure demolished and also disposed of at the correct 

hazardous waste disposal facility. Additionally, supporting plinths for pipeline as well as foundations and other associated 

infrastructure must be demolished to 1 m below surface and the demolition rubble removed. If contamination in the soil is 

discovered, this soil should be removed and disposed of in the appropriate waste disposal facility. Rehabilitated areas must be 

shaped to be free draining and roughly emulate the surrounding surface topography Replace usable topsoil (all usable topsoil 

stripped from these areas should be placed back in these areas) and rip soil to 200 mm to reduce compaction, thereafter establish 

successful vegetation cover. Remove alien invasive vegetation. Monitor required aspects according to guidelines stipulated in 

specialist reports appended to the EIA. 

Aboveground Diesel 

Storage Tanks  

Remove tank and associated infrastructure from site (it is assumed that all contamination is removed during operation). Thereafter, 

demolish concrete bund wall and dispose of contaminated material at a hazardous waste facility. Once the site has been cleared of 

all infrastructure and rubble and no contamination is present, the exposed underlying materials should be reshaped to create a 

gently sloping, free-draining topography. Replace topsoil to 350 mm and rip soil to 200 mm to reduce compaction, thereafter 

establish successful vegetation cover. Remove alien invasive vegetation. Monitor required aspects according to guidelines stipulated 

in specialist reports appended to the EIA. 
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Target Area Main Actions 

Waste bins and Site 

fencing  

Waste bins and fencing to be removed from site. If any concrete foundations were constructed, these must be removed up to 1mbgl. 

Once the site has been cleared of all infrastructure and rubble and no contamination is present, the land should be reshaped, if 

necessary, to create a gently sloping, free-draining topography. Replace topsoil to 350 mm and rip soil to 200 mm to reduce 

compaction, thereafter establish successful vegetation cover. Remove alien invasive vegetation. Monitor required aspects according 

to guidelines stipulated in specialist reports appended to the EIA. 

Diesel generator and 

sub-station 

Remove generator and sub-station and associated infrastructure from site (it is assumed that all contamination is removed during 

operation). Thereafter, demolish concrete bund wall and dispose of contaminated material at a hazardous waste facility. Once the 

site has been cleared of all infrastructure and rubble and no contamination is present, the exposed underlying materials should be 

reshaped to create a gently sloping, free-draining topography. Replace usable topsoil (all usable topsoil stripped from these areas 

should be placed back in these areas) and rip soil to 200 mm to reduce compaction, thereafter establish successful vegetation cover. 

Remove alien invasive vegetation. Monitor required aspects according to guidelines stipulated in specialist reports appended to the 

EIA. 

Topsoil Stockpiles 
Replace correct topsoil and rip soil to 200 mm to reduce compaction, thereafter establish successful vegetation cover. Remove alien 

invasive vegetation. Monitor required aspects according to guidelines stipulated in specialist reports appended to the EIA. 

Water Treatment 

Plant 

It is assumed that this portable plant will be removed prior to closure. Thereafter the concrete foundation must be removed up to 

1mbgl. Once the site has been cleared of all infrastructure and rubble and no contamination is present, the exposed underlying 

materials should be reshaped to create a gently sloping, free-draining topography. Replace usable topsoil (all usable topsoil stripped 

from these areas should be placed back in these areas) and rip soil to 200 mm to reduce compaction, thereafter establish successful 

vegetation cover. Remove alien invasive vegetation. Monitor required aspects according to guidelines stipulated in specialist reports 

appended to the EIA. 



Rehabilitation, Decommissioning and Mine Closure Plan 

Rehabilitation, Decommissioning and Mine Closure Plan for the Thubelisha, Trichardtsfontein and Vaalkop Mining Right Areas 

SAS3869 
 

 

 

Digby Wells Environmental 58 

 

Target Area Main Actions 

Package Sewage 

Treatment Plant 

Remove Package Sewage Treatment Plan and associated infrastructure from site (it is assumed that all contamination is removed 

during operation). Thereafter, demolish concrete bund wall and dispose of contaminated material at a hazardous waste facility. Once 

the site has been cleared of all infrastructure and rubble and no contamination is present, the exposed underlying materials should 

be reshaped to create a gently sloping, free-draining topography. Replace usable topsoil (all usable topsoil stripped from these areas 

should be placed back in these areas) and rip soil to 200 mm to reduce compaction, thereafter establish successful vegetation cover. 

Remove alien invasive vegetation. Monitor required aspects according to guidelines stipulated in specialist reports appended to the 

EIA. 
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9.5 Threats Opportunities and Uncertainties 

The following has been identified, with respect to threats, opportunities and uncertainties 

with respect to the compilation of this plan to define any additional work that is needed in 

order to reduce the level of uncertainty: 

■ Ongoing surface water and groundwater quality monitoring during the operational 

LoM in order to determine trends overtime and to monitor changes in water quality 

overtime to determine if the mine is impacting on water quality resources; 

■ The sampling results should be utilised to update the Numerical Model, initially 

undertaken, in order to refine the model and more accurately predict post closure 

impacts based on actual data obtained during the operational phase; 

■ Ongoing engagement with communities surrounding the area, with respect to the 

closure vision of the mine and tacking these issues into account when closure is 

being considered; 

■ Skill development training for employees and engagement with employees to ensure 

that when closure is reached and downscaling and retrenchment of staff occurs that 

all are aware of the process and that people have the required skills in order to find 

alternative employment; and 

■ Adopting closure recommendations as identified in the respective specialist reports, 

with particular emphasis on social, water and biodiversity related aspects. 

10 Mine Closure Schedule 

The mine closure schedule needs to be linked to the financial provision estimate and 

forecast that is undertaken for each year of mining. The schedule should take into account 

areas that become available for rehabilitation and costs should be provided to undertake 

such rehabilitation. 

The mine closure schedule addresses the timing of rehabilitation and closure activities 

performed during the decommissioning and post-closure phases for a particular operation. 

As a result of the type of mining that is undertaken (underground mining), it is anticipated 

that rehabilitation and closure will only be undertaken at the end of mining (end of the LoM). 

Based on this assumption and the type of mining it is unlikely that any rehabilitation (annual) 

will be undertaken during the LoM. Areas may be available during the construction phase 

that may require rehabilitation, such as construction laydown areas and these could be 

rehabilitated after the construction phase.  

Presented below is a high level schedule of closure related aspects that should be 

undertaken either during the LoM and/or during the decommissioning phase: 

■ Annual review and update of the Rehabilitation, Decommissioning and Mine Closure 

Plan; 
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■ Five years prior to closure start with the closure engagement process with 

stakeholders and employees; 

■ Decommissioning phases are expected to take one to two years, including 

rehabilitation which is expected to take six months to complete; and 

■ Post closure monitoring and maintenance for three years aside from groundwater 

and surface water which requires five years. 

11 Organisational Capacity 

Refer to contents contained within the Environmental Impact Assessment (EIA) and 

Environmental Management Plan (EMP) for the Proposed Thubelisha Underground Coal 

Mine, Mpumalanga (Digby Wells, 2017). In summary refer Figure 11-1 which indicates the 

Organisational Structure related to the Health Safety and Environment (HSE) Division. 

 

Figure 11-1: HSE Organisational Strucutre 

11.1 Responsibilities 

HSE is the responsibility of management, at both the corporate and complex/operations 

levels, and all personnel on site, including contractors. Specific roles and accountabilities for 

HSE and the elements are contained within the HSE Policy and specific roles are included in 
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job descriptions. Performance against HSE roles and responsibilities and specific 

performance indications are assessed as part of annual performance appraisals of 

employees. 

11.2 Training and Capacity Building 

Training is done in a centralised manner and all training is done through the Group Training 

Centre (GTC) where each line manager is responsible for the development of their own 

employees. The GTC is responsible for the co-ordinating and maintaining records of all 

training undertaken by employees and contractors. 

Sasol will provide the necessary tools and training for its employees and contractors to 

enable the effective implementation and maintenance of the HSE Management System. 

Training forms an integral part of any management system and is required at both the Group 

and Site Levels. It is the means by which personnel are informed of the components of the 

system and how it is to be implemented and their responsibilities with regards to the 

management of the HSE. 

HSE awareness training will be conducted as part of the individual development plan and 

induction done by the GTC and will incorporate the following: 

■ Corporate policies; 

■ Regional policies; 

■ Relevant legislation and other requirements; 

■ HSE management system; 

■ Objectives and targets; 

■ Responsibilities; and 

■ Other topics as required. 

At site level, specific training on specific roles and responsibilities will be determined to 

address matters such as major legislation changes or if other significant issues arise and the 

training will be done at the GTC. 

Training will be competency based, with programmes revised regularly to ensure they 

continue to meet the requirements of the HSE Management System. All business units shall 

have a programme to ensure that all personnel and contractors working on the site are 

adequately trained with regards to HSE awareness. This shall be facilitated through general 

induction, visitor’s induction and other HSE awareness training as required. 

A process for assessing the competence of all personnel with regard to HSE awareness and 

roles and responsibilities shall be developed and implemented. This will include planned task 

observations for the assessment of competence. 

Individual development and training programmes hall be developed through the HSE 

Development Committee and progress tracked against the training matric of each employee. 
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12 Relinquishment Criteria 

Relinquishment requires formal acceptance from the regulatory authority to ensure that all 

obligations associated with closure are achieved, prior to a closure certificate being issued. 

To achieve relinquishment, criteria need to be set, measured and met for all parties to 

understand what needs to be done to obtain a closure certificate. This provides all parties 

involved in the process a target that needs to be achieved and sets the standards that 

closure and rehabilitation are measured against. Table 12-1 provides the respective 

environmental relinquishment criteria. 

Table 12-1: Environmental Relinquishment Criteria 

Environmental 

Aspect 
Closure Criteria 

Monitoring 

Requirement 

Reporting 

Requirement 

Biodiversity 

Establishment of vegetation that has a basal 

cover of 15% and that is self-sustaining and 

can be measured over a 3-5 year period, 

indicating that natural succession has 

occurred. 

Vegetation 

monitoring and 

rehabilitation 

monitoring 

Monitoring 

Reports 

Groundwater 

Groundwater qualities need to comply with 

the qualities as stipulated in the Water Use 

Licence Application (WULA) and the 

appropriate Department of Water Affairs and 

Sanitation (DWS) and South African National 

Standards (SANS). 

Monthly and 

Quarterly 

Reports 

Monitoring 

Reports 

Surface Water  

Surface water qualities need to comply with 

the qualities as stipulated in the WULA and 

the appropriate DWS and SANS Standards 

Monthly and 

Quarterly 

Reports 

Monitoring 

Reports 

Social 

Engagement with stakeholders and 

employees regarding closure related aspect 

and formulisation of a retrenchment and 

downscaling policy demonstrating training 

initiatives and skills development assisting in 

employees being upskilled, which would help 

in individuals being able to seek for alternative 

employment at the time of closure  

Engagement, 

training and 

skills 

development 

policies 

Records of 

correspondence, 

training matrices 

and records of 

training. 

Air Quality 

Dust, PM10 and PM2.5 must comply with the 

minimum standards and limits as set by the 

NEM:AQA and applicable regulations and 

guidelines. 

Monthly and 

Quarterly 

Reports 

Monitoring 

Reports 
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Environmental 

Aspect 
Closure Criteria 

Monitoring 

Requirement 

Reporting 

Requirement 

Soil, Land 

Capability and 

Land Use 

Post land use mining assessment to 

determine status of rehabilitated areas with 

respect to soil quality and that rehabilitated 

areas have been rehabilitated to an agreed 

upon land use. In addition to the above, 

inspections should be undertaken to identify 

areas of erosion and that erosion measures 

have been constructed. 

Soil chemistry, 

depth (300 

mm) and 

physical 

properties 

analysis to 

determine soil 

quality 

Results of soil 

quality report 

and erosion 

monitoring 

report 

Safety 
Ensure shafts have been appropriately sealed 

and capped and appropriate signage erected. 

Visual 

inspections and 

sign off report 

by a registered 

engineer. 

Signed off report 

by registered 

engineer. 

13 Financial Provision 

Sasol is currently in the process of aligning all their operations (including Twistdraai Colliery: 

Thubelisha Shaft and the Vaalkop mining) to the new Financial Provision Regulations GN 

R1147. Sasol indicated that they have a dedicated trust fund that appropriately covers all 

their operations of which Thubelisha and Vaalkop is a part of. 

13.1.1 Assumptions 

The financial provision calculation considered the following assumptions: 

■ No due diligence was undertaken to determine whether Sasol is responsible for any 

other areas not specified in this report; 

■ The financial provision estimate is based on the latest mine plans and information 

received from the client; 

■ 2 Ventilation shaft complexes per area (Thubelisha and Trichardtsfontein) as per 

Sasol Mining provided data for proposed new infrastructure; 

■ A third party model was provided by Sasol Mining for the demolition of the Ventilation 

Shaft Complexess and associated infrastructure; 

■ The closure costs associated with the current activities undertaken at Thubelisha was 

not assessed as part of this assessment, only the proposed additional infrastructure 

was considered; 

■ The previous closure cost assessment compiled by Jones and Wagener (2016) of 

R 84 852 749 for the Thubelisha Operations is assumed to be correct; 

■ All the information provided by Sasol Mining is true and accurate; 
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■ The calculations do not account for any value recovered from the sale of plant, steel 

or other material; 

■ Allowance has been made for preliminary and general fees and contingency; 

■ Allowance has been made for post closure water and vegetation monitoring for 5 

years; and 

■ No VAT has been included in this assessment. 

13.2 Financial Provision Summary 

A detailed third party cost model was provided by the client (Sasol) for the demolition and 

rehabilitation of ventilation shafts. The cost estimate for rehabilitation and closure of the 

newly proposed ventilation shafts and subsidence provision is approximately R 24 091 430 

(Excl. VAT). The current approved closure cost for Thubelisha as calculated by Jones and 

Wagener in 2016 is R 84 852 749. Refer to Table 13-1 below for a summary of the closure 

cost estimates for the current approved financial provision associated with the TCTS and the 

Section 102 application.  

Digby Wells therefore assumes that the current Sasol trust fund will be sufficient to cover the 

above mentioned additions. 

Table 13-1: Summary of combined closure cost estimate 

 

Digby Wells Environmental 

Sasol Thubelisha: Combined Closure Cost 
Estimate 

Thubelisha Shaft 1 (Jones and Wagener) R 84 852 749 

Section 102 Ventilation shafts and 
subsidence 

R 24 091 430 

Grand Total  

(Excl. VAT) 
R 108 944 644 
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Table 13-2: Estimated Financial Provision for Additional Proposed Infrastructure and 

Subsidence 

 

Digby Wells Environmental 

Sasol Thubelisha: Combined Closure Cost 

Estimate 

Section 102 Ventilation shaft complexes 

(Thubelisha and Trichardtsfontein) 
R 20 487 895  

Monitonring and maintenance R17 064 171 

Grand Total  

(Excl. VAT) 
R24 091 430 

13.3 Recommendations 

Digby Wells recommends the following: 

■ This financial provision needs to be updated as soon as more detail information is 

available; and 

■ The financial provision figures need to be updated on an annual basis as per the 

requirement of the NEMA. This will ensure that costs become more accurate over 

time and will reflect current market conditions. 

14 Monitoring Auditing and Reporting 

14.1 Auditing Plan 

The auditing requirements have been summarised in Table 14-1 below. 

14.2 Reporting Requirements 

The reporting requirements have been summarised in Table 14-1 below. 

14.3 Monitoring Plan 

The purpose of monitoring is to ensure that the objectives of rehabilitation are met and that 

the rehabilitation process is followed. The physical aspects of rehabilitation should be 

carefully monitored during the operational phase as well as during the progress of 

establishment of the desired final ecosystem. 

The following items should be monitored continuously: 

■ Topography  

 Alignment of actual final topography to agreed planned landform. 
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■ Soils  

 Depth of topsoil stripped and placed; 

 Chemical, physical and biological status of replaced soil; and 

 Erosion status.  

■ Water  

 Surface drainage systems and surface water quality; and 

 Groundwater quality at agreed locations.  

■ Vegetation 

 Vegetation basal cover; 

 Species diversity; and 

 Alien Invasive species. 

■ Other: 

 Faunal re-colonisation (Sherman and pitfall trapping); and  

 Proportion of land that has been fully rehabilitated. 

14.3.1 Final Topography 

The topography that is achieved during rehabilitation should be monitored and compared to 

the planned topography. The final profile achieved should be acceptable in terms of the 

surface water drainage requirements and the end land use objectives. 

14.3.2 Soils 

14.3.2.1 Depth of Topsoil Stripped and Replaced 

The recovery and effective use of the usable topsoil available is very important. It is also 

important to undertake regular reconciliation of the volumes stripped, stockpiled and 

returned to the rehabilitated areas. A topsoil balance can be used to keep track of soil 

resources. The sensitivity of the soils on site makes this section vital for successful 

rehabilitation.  

14.3.2.2 Chemical, physical and biological status of replaced soil 

A final rehabilitation performance assessment should be done and information should be 

adequate for closure applications that involve: 

■ Assessment of rehabilitated soil thickness and soil characteristics by means of auger 

observations using a detailed grid; 

■ Erosion occurrences; 



Rehabilitation, Decommissioning and Mine Closure Plan 

Rehabilitation, Decommissioning and Mine Closure Plan for the Thubelisha, Trichardtsfontein 
and Vaalkop Mining Right Areas 

SAS3869 
 

 

 

Digby Wells Environmental 67 

 

■ Soil acidity and salt pollution analyses (pH, electrical conductivity and sulphate) at 0-

250 mm soil depth every 10 ha; and 

■ Fertility analysis (exchangeable cations K, Ca, Mg and Na and PPES) every 16 ha 

(400 x 400 m). 

14.3.2.3 Erosion 

Erosion monitoring of rehabilitated areas should be undertaken and zones with excessive 

erosion should be identified. Erosion can either be quantified or the occurrence there-of 

simply recorded for the particular location. 

14.3.3 Water 

14.3.3.1 Surface Drainage Systems 

The functionality of the surface water drainage systems should be assessed on an annual 

basis. This should preferably be done after the first major rains of the season and then after 

any major storm. An assessment of these structures will ensure that the drainage on the 

recreated profile matches the Rehabilitation, Decommissioning and Mine Closure Plan as 

well as to detect early on when any drainage structures are not functioning efficiently. These 

can then be repaired or replaced before it causes significant erosion damage. 

14.3.3.2 Groundwater 

The groundwater levels and quality should be measured and monitored in a similar way to 

the surface water to determine the impact of the mining activities on the groundwater 

resources. A hydrogeologist should determine the locations of the monitoring boreholes. The 

monitoring frequency will be approved by the regulator. 

14.3.4 Vegetation  

14.3.4.1 Basal Cover 

Basal cover refers to the proportion of ground at root level which is covered by vegetation 

and by the rooting portion of the cover plants. The line-transect (or the quadrat bridge) 

method can be used to establish sampling positions. A target of at least 15 % basal cover 

should be set for fully established vegetation or a basal cover similar to a reference site 

undisturbed by mining. It is important to note the difference between basal cover and canopy 

cover, shown in Figure 14-1. 
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Figure 14-1: Diagram Comparing Basal Cover and Canopy Cover 

(Image from Principles of Vegetation Measurement and Assessment and Ecological Monitoring & Analysis 
http://www.webpages.uidaho.edu/veg_measure/index.htm) 

14.3.4.2 Species 

Biodiversity assessments and surveys should be undertaken by external experts to establish 

the full range of plants that have become established. Summer and winter samplings should 

be done during these assessments. These rehabilitated areas are to remain as “No Go” 

areas initially to allow recolonization of the vegetation and all livestock animals must be kept 

out. Ensure continual monitoring and maintenance. Basal cover should be 10-15 %. 

Assessments should be carried out after each growing season. Bare areas of >4 m2 need to 

be reseeded with the grass species in Table 9-1: Grasses for Rehabilitation. 

14.3.4.3 Alien Invasive Plant Monitoring  

The following monitoring measures are recommended in order to prevent the future 

introduction or spread of alien species, and to ensure the rehabilitation of transformed areas: 

■ Annual surveys, aimed at updating the alien plant list and establishing and updating 

the invasive status of each of the alien species, should be carried out (can be done 

by Sasol staff); and 

http://www.webpages.uidaho.edu/veg_measure/index.htm
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■ Follow-up control of alien plant seedlings, saplings and coppice regrowth is essential 

to maintain the progress made with initial control work, and to prevent suppression of 

planted or colonizing grasses. Before starting new control operations on new 

infestations, all required follow-up control and rehabilitation work must be completed 

in areas that are originally prioritized for clearing and rehabilitation. 

 



Rehabilitation, Decommissioning and Mine Closure Plan 

Rehabilitation, Decommissioning and Mine Closure Plan for the Thubelisha, Trichardtsfontein and Vaalkop Mining Right Areas 

SAS3869 
 

 

 

Digby Wells Environmental 70 

 

Table 14-1: Monitoring Plan and Audit Requirements 

Aspect Activities 
Impacts requiring 

monitoring programmes 
Functional requirements for monitoring 

Roles and responsibilities 

(For the execution of the monitoring 

programmes) 

Monitoring and reporting 

frequency and time periods 

for implementing impact 

management actions 

Type of 

Requirement 

(Monitoring, 

Auditing and/or 

Reporting) 

Flora 

Soil disturbance  
Establishment of alien plant 

species 
Alien plant monitoring Qualified botanist 

Quarterly monitoring for two 

years 
Monitoring 

High extraction mining Subsidence 
Riparian and River biomonitoring specifically aimed 

at river vegetation and fauna species dependant on it 
Qualified Aquatic scientist 

Quarterly monitoring for life of 

mine 
Monitoring 

Dust 
Operation and 

decommissioning 

Blasting, drilling, hauling, 

plant operation, demolition 

Dust monitoring using the ASTM Method. Monitoring 

must meet the South African National Environmental 

Management: Air Quality Act, 2004 (Act No. 39 of 

2004) Dust Control Regulations (2013). 

A designated air quality officer to collect 

data/analyse and reporting to regulatory 

authorities on compliance. 

Monthly at existing locations 

where baseline dust 

deposition data were 

collected (2017) 

Monitoring 

Continuous PM10 monitoring. Monitoring must meet 

the South African National Environmental 

Management: Air Quality Act, 2004 (Act No. 39 of 

2004) Dust Control Regulations (2013). 

A designated air quality officer to collect 

data/analyse and reporting to regulatory 

authorities on compliance. 

At a sensitive receptor 

location (i.e. Vaalkop 

Community) 

Monitoring 

Passive sampling of gases: SO2 and NO2. Monitoring 

must meet the South African National Environmental 

Management: Air Quality Act, 2004 (Act No. 39 of 

2004) Dust Control Regulations (2013). 

A designated air quality officer to collect 

data/analyse and reporting to regulatory 

authorities on compliance. 

Existing dust monitoring 

locations where baseline data 

were collected 

Monitoring and 

Reporting 

Groundwater 

All activities Groundwater quality 

 Macro Analysis i.e. Ca, Mg, Na, K, SO4, NO3, 

F, Cl; 

 Initial full suite metals and then Al, Fe, Mn and 

other metals identified according to results of 

the initial analyses; 

 pH and Alkalinity; and TDS and EC. 

Samples should be collected by an 

independent groundwater consultant, using 

best practice guidelines and should be 

analysed by a SANAS accredited 

laboratory. 

It is suggested that quarterly 

samples be collected, 

extending up to five years 

post closure and based on 

the results. Post closure 

monitoring should continue 

until a sustainable situation is 

reached and after it has been 

signed off by the authorities. 

Monitoring and 

Reporting 

All activities Groundwater levels 

Groundwater levels must be recorded using an 

electrical contact tape or pressure transducer, to 

detect any changes or trends in groundwater 

elevation and flow direction. 

Samples should be collected by an 

independent groundwater consultant, using 

best practice guidelines and should be 

analysed by a SANAS accredited 

laboratory. 

It is suggested that quarterly 

samples be collected, 

extending up to five years 

post closure and based on 

the results. Post closure 

monitoring should continue 

until a sustainable situation is 

reached and after it has been 

signed off by the authorities. 

Monitoring and 

Reporting 
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Aspect Activities 
Impacts requiring 

monitoring programmes 
Functional requirements for monitoring 

Roles and responsibilities 

(For the execution of the monitoring 

programmes) 

Monitoring and reporting 

frequency and time periods 

for implementing impact 

management actions 

Type of 

Requirement 

(Monitoring, 

Auditing and/or 

Reporting) 

Aquatics All activities 
Degradation of aquatic 

resources 

The monitoring of river reaches associated with the 

various mining right areas should be completed. 

Important areas to consider are the reaches 

downstream of the mining rights. The monitoring of 

these reaches can provide information on whether 

the proposed project is having an impact on water 

resources. 

The environmental officer is responsible for 

the monitoring of aquatic ecology. The 

responsible person conducting the 

monitoring needs to be professionally 

registered, SASS5 accredited and hold 

relevant qualification in biological or water 

sciences. 

Bi-annual (twice a year) Monitoring 

Soils Post-closure 
Erosion, loss of soil fertility, 

compaction 

The rehabilitated area must be assessed for 

compaction, fertility, and erosion and must meet the 

Chamber of Mines Guidelines 

The soils must be assessed by a soil 

specialist yearly (during the dry season so 

that recommendations can be implemented 

before the start of the wet season) so as to 

correct any nutrient deficiencies. 

The rehabilitated area must 

be assessed once a year for 

compaction, fertility, and 

erosion during the dry season 

Monitoring 

Nosie Construction and operation Noise disturbance  

 Sampled in accordance with the National Noise 

Control Regulations in conjunction with the 

SANS 10103:2008 guidelines; 

 Noise measurements should be taken for a 

period not less than 10 min at each location  

Environmental Coordinator  

Monitoring to be conducted 

on a quarterly basis. 

Noise levels propagating 

from the project should not 

measure above 45 dBA 

during the daytime and 35 

dBA during the night time at 

any of the monitoring 

locations. 

A report must be compiled 

after the monitoring has been 

carried out then submitted to 

management to ascertain 

compliance with the required 

regulations and standards. 

Monitoring and 

Reporting 

Visual Construction and operation Dust 

Dust monitoring and management as per the Air 

Quality Monitoring Plan (reducing the dust on site will 

reduce the visual impact of dust). 

Environmental Coordinator 

Monthly. Grievances from 

visual receptors must be 

monitored and addressed 

through a Grievance 

Mechanism. 

Monitoring and 

Reporting 
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Aspect Activities 
Impacts requiring 

monitoring programmes 
Functional requirements for monitoring 

Roles and responsibilities 

(For the execution of the monitoring 

programmes) 

Monitoring and reporting 

frequency and time periods 

for implementing impact 

management actions 

Type of 

Requirement 

(Monitoring, 

Auditing and/or 

Reporting) 

Wetlands 

All activities  
All impacts and threats to 

wetlands, predicted or not. 

Monitoring of activities through all phases to ensure 

all impacts are remediated as soon as possible; thus 

preventing and long term residual impacts to the 

system that compromises wetland functionality. 

The wetlands immediately adjacent to the vent shafts 

should be demarcated in the field as they are at 

particular risk of impacts.  
The environmental officer of the mine 

should monitor the wetlands at all times as 

part of managing the site and the 

surrounding area.  

Independent wetland specialist should carry 

out monitoring on a regular basis during all 

phases of the mining project and provide 

recommended remedial actions where 

required. 

ECO: Internal monitoring 

should be done as often as 

possible according to the 

management practices of the 

mine.  

Independent wetland 

specialist: regularly and 

when needed, i.e. after an 

incident.  

Monitoring 

High extraction 

underground mining  

Hydrological and 

geomorphological impacts 

to wetlands and catchment. 

 As mining progresses, wetlands should be 

monitored for evidence of loss of functionality 

due to groundwater changes. 

 Monitoring for all risks including uncontrolled 

erosion, hydrocarbon spills etc. and remediated 

where needed. 

Monitor subsidence. 

ECO: Monitoring as often as 

possible according to the 

management practices of the 

mine during operation.  

Independent wetland 

specialist: annually and 

when needed, i.e. after an 

incident. 

Monitoring 

Mine closure and post-

mining environmental 

status 

Possible post-mining water 

decant and potential decant  

Monitor for all risks and remediate. If a greater extent 

of wetlands are destroyed due to decant, passive 

treatment of water will need to be considered along 

with rehabilitation and a wetland offset strategy. 

Independent wetland 

specialist: Monitoring should 

be done annually and when 

needed, i.e. after an incident. 

Monitoring 

Audit Reports 

Auditing against the 

conditions outlined within 

the approved EMP and EA 

(EMP Performance 

Assessment) 

EMP Conditions To determine compliance to EMP conditions 
Environmental Officer/Independent Third 

Party 

Annual Performance 

Assessment 
Audit Report 

Annual update of financial 

provision 
Financial Provision Update. 

To ensure that the mine is compliant with the 

financial provision regulations and that there is 

sufficient funding provided by the mine for closure 

and rehabilitation cost and meets the requirements 

as stipulated in Regulation 11 (1) of the New 

Financial Provision Regulations. 

Environmental Officer/Independent Third 

Party 

Annually and must be audited 

by an independent auditor. 

Financial 

Provision Report 

submitted to the 

DMR 
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14.4 Motivation for Amendments 

No motivation for amendments to the final Rehabilitation, Decommissioning and Mine 

Closure Plan have been made as a result of the previous auditing period as this is a 

greenfield site and no construction has taken place as yet. 

15 Closing Statement 

Closure and rehabilitation is a continuous series of activities that begin with planning prior to 

the project’s design and construction, and end with achievement of long-term site stability 

and the establishment of a self-sustaining ecosystem. Not only will the implementation of this 

concept result in a more satisfactory environmental conclusion, but it will also reduce the 

financial burden of closure and rehabilitation. Rehabilitation and closure objectives have 

been tailored to the project at hand with the objective of assisting Sasol in carrying out 

successful rehabilitation. 

It is recommended that the following actions be taken prior to the update of the 

Rehabilitation, Decommissioning and Mine Closure Plan: 

■ Care must be taken when stripping and stockpiling soil due to the sensitive nature of 

the soils on site; 

■ Soil stockpile locations need to be determined and sited away from sensitive 

landscapes, such as pans/wetlands; 

■ Implement the measures as outlined in the specialist studies to minimise the risk to 

surface/groundwater contamination from the operations during rehabilitation and 

closure; 

■ Further trials should be conducted during the operational phase to determine other 

rehabilitation options that could be considered for the closure and rehabilitation of the 

disturbed site; 

■ There should be a constant interaction and communication with local stakeholders, 

so that their requirements can be taken into consideration in the rehabilitation 

process;  

■ Regular audits should be undertaken by a soil scientist during the soil stripping 

process. This will guarantee that soils are stripped and stockpiled correctly; 

■ Regular monitoring of the groundwater should take place in order to determine if 

there is a potential for mine affected water to occur; 

■ Regular update of the ERA as more information becomes available; 

■ Invasive alien plants should be removed on an ongoing basis; and 

■ Monitoring and maintenance of the rehabilitated areas should take place on an 

annual basis for at least three years after closure. 
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EXECUTIVE SUMMARY 

Section 41 (1) of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 

of 2002) (MPRDA) has been repealed and in terms of Section 24P in the National 

Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) as amended, which 

provides that an applicant for a mining right must make financial provision for rehabilitation of 

negative environmental impacts. 

In addition to Section 24(P), the regulations for the determination of financial provision for mine 

rehabilitation and closure were promulgated on 20 November 2015 (GN R1147) under the 

NEMA, as amended. 

The objective of the Environmental Risk Report (ERR) is outlined in the Financial Provisioning 

Regulations, 2015 (GN R1147 promulgated on 20 November 2015). A qualitative Severity and 

Likelihood Matrix was used during the risk estimation. 

Potential unwanted events for and during mine closure were identified and discussed. All 

unwanted events are listed in Appendix A.  

The four levels of risks are classified as shown in Table 1 below. 

Table 1: Risk levels 

Colour Descriptor Action Sign-off 

 Extremely Intolerable Immediate Action General Manager 

 Highly Intolerable Short term action required Senior Management 

 ALARP1 Heightened Action Section Manager 

 Maintain Ensure levels of control Supervisor 

Seventeen (17) unwanted events were identified. These unwanted events were ranked for risk 

based on the maximum reasonable severity should they occur and the likelihood of that 

specific severity/consequence occurring. This analysis was firstly done assuming that no 

controls are in place (i.e. the raw risk) and secondly considering current controls were in place 

and effective (i.e. residual risk). 

Ten (10) of the unwanted events were ranked as extremely intolerable and seven (7) ranked 

as ALARP. A summary of the highest ranked risks are given in Table 2 below. 

  

                                                

1 As low as reasonably practicable 
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Table 2: Summary of potential extremely and highly intolerable risks (Raw risk) 

Area Hazard Consequence(s) Primary Risk Category Raw Risk Rank 

Underground: Bord-and-Pillar Mining 

Possible failure of underground 

workings resulting in sinkhole 

formation. 

Loss of surface water quantity. Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar Mining 
Possible failure of underground 

workings resulting in subsidence. 
Loss of surface water quantity. Natural Environment Extremely Intolerable 

Underground: High Extraction 

Mining 

Possible failure of underground 

workings resulting in subsidence. 
Loss of surface water quantity. Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar Mining 

Possible failure of underground 

workings resulting in sinkhole 

formation. 

Hydrological and geomorphic 

changes to the functioning of the 

wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar Mining 
Possible failure of underground 

workings resulting in subsidence. 

Hydrological and geomorphic 

changes to the functioning of the 

wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: High Extraction 

Mining 

Possible failure of underground 

workings resulting in subsidence. 

Hydrological and geomorphic 

changes to the functioning of the 

wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar Mining 
Possible failure of underground 

workings resulting in subsidence. 

Damage to surface infrastructure 

and possible injury and/or fatality. 
Natural Environment Extremely Intolerable 

Underground: High Extraction 

Mining 

Possible failure of underground 

workings resulting in subsidence. 

Damage to surface infrastructure 

and possible injury and/or fatality. 
Natural Environment Extremely Intolerable 
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Area Hazard Consequence(s) Primary Risk Category Raw Risk Rank 

General 
Possible legal censure from the 

decanting of mine affected water. 

Poor quality groundwater decanting 

from mining affected areas 

impacting on surface water 

resources.  Fines or civil action. 

Legal & Reputational Extremely Intolerable 

General 
Possible post-mining decant of poor 

quality mine affected water. 

Negative impacts on the wetlands 

and water resources. 
Natural Environment Extremely Intolerable 
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1 Introduction 

Sasol Mining (Pty) Ltd (Sasol) holds mining rights for the Twistdraai Colliery: Thubelisha Shaft 

(TCTS) (Ref: MP30/5/1/2/2/138MR) and the Vaalkop mining area (Ref MP30/5/1/2/2/128MR). 

Further to this, the mining right for the Trichardtsfontein Mine (Ref: MP30/5/1/2/2/10056MR) 

was ceded from Glencore Operations South Africa (Pty) Ltd in accordance with Section 11 of 

the Mineral and Petroleum Resources Development Act, 2002 (No. 28 of 2002) (MPRDA) to 

Sasol. 

It is therefore required from Sasol that the EMPRs for the above mentioned mines be 

consolidated and updated to reflect changes in the mining plans and methodologies and 

consider additional infrastructure requirements. Digby Wells is therefore proposing a 

submission in terms of the provisions of Section 102 of the MPRDA to obtain the required 

authorisation for both the amendment and consolidation process (referred to general as the 

Section 102 amendment process). 

Coal is being mined as part of the Project. Sasol is now proposing that in addition to the bord-

and-pillar mining method, high extraction mining also be undertaken at the Trichardtsfontein 

Mine. Since this activity was excluded from the previous EMPR (2014), an amendment of the 

Trichardtsfontein EMPR is required to identify and assess the impacts associated with high 

extraction mining, particularly relating to surface subsidence. In addition, all waste rock and 

Run of Mine (RoM) coal will be conveyed directly from the mine workings to the TCTS, located 

adjacent to the Trichardtsfontein Mine. 

Sasol currently holds the Mining Right for the Vaalkop Mining Area which was awarded to 

Sasol (Ref MP30/5/1/2/2/128MR) which is amended but not yet registered to be part of 

MP 30/5/1/2/2/138MR for the Secunda complex. Although the right was awarded to Sasol, 

specialist studies as well as an EMPR was not compiled. It is therefore Sasol’s intention to 

undertake the required specialist studies to determine the impact that may be experienced 

from bord-and-pillar mining method and high extraction mining. It is proposed that no surface 

infrastructure will be constructed within the Vaalkop area as it will be accessed via the TCTS. 

Additionally it is proposed that Sasol will construct two ventilation shafts on TCTS and two 

ventilation shafts on Trichardtsfontein. However no listed activates will be triggered in 

accordance with the new EIA Regulations, 2014 promulgated in terms of the National 

Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA).  

Historically, a large part of the areas has been utilised as agricultural farmland, predominately 

under maize and soya beans, with areas of grazing land. 

2 Study Area 

The Project which includes the Trichardtsfontein Mine, Vaalkop and TCTS is located between 

the town of Trichardt and Bethal in the province of Mpumalanga. The town of Evander is 17km 

to the West and Secunda is 10 km South West of the Trichardtsfontein and TCTS mining area. 

Vaalkop is located 5 km southeast of Bethal and 17 km southwest of Trichardt. The Project 
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area and coal reserve are located within the Highveld East Magisterial District, the Gert 

Sibande District Municipality and the Govan Mbeki Local Municipality.  

The Project is situated within a region that is characterised by Coal mining activities and 

cultivation which includes maize cropping and grazing. The Isibonelo and Syferfontein coal 

mines are situated to the northwest of the Project area. 

The majority of the Project area falls within the primary drainage region B (Olifants River 

Catchment) with a small portion falling within primary catchment C (Vaal River Catchment). 

The Project area is characterised by many National Freshwater Ecosystem Priority Areas 

(NFEPA) wetlands. The wetland types that dominate the landscape are floodplain wetlands, 

channelled valley bottoms and seeps. In addition, there are some depression wetlands within 

the project area. The largest wetland present is associated with the Steenkoolspruit that runs 

through the project area (Digby Wells, 2017). 

The location of the project area can be seen in Figure 2-1. 
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Figure 2-1: Local setting
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3 Project Overview 

The Project area owned by Sasol Mining comprises three Mining Right areas namely TCTS, 

Trichardtsfontein and Vaalkop. Sasol is currently mining TCTS and proposes to start mining 

Trichardtsfontein within the next few years. Vaalkop mining area although a priority to Sasol, 

will only begin the mining operation in 2032. To ensure the mines operate in a more efficient 

and effective manner Sasol intends consolidate all amended EMPRs into one merged EMPR.  

The Trichardtsfontein project area is 3,005 ha in size, but only an area of approximately 

1,500 ha will be undermined. Mining will occur at an approximate depth of 200 m below 

surface. The infrastructure (including shafts) will be on the adjacent mining property of Sasol 

Mining at the TCTS. However, two ventilation shafts have been proposed to be constructed 

which will assist in providing sufficient ventilation to the underground mining area. 

The Vaalkop project area is approximately 8,600 ha in extent. The initial mining activities in 

this area will be conducted as green field operations as no existing infrastructure for coal 

mining exists in the area. It is foreseen that the Isibonelo conveyor could possibly be utilised. 

All mining activities will be conducted by means of underground mining operations, such as 

the bord-and-pillar and high extraction mining method. No infrastructure will be constructed on 

the Vaalkop project area as all required infrastructure will be located at the TCTS site. 

4 Terms of Reference 

Section 41 (1) of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 

of 2002) (MPRDA) has been repealed and in terms of Section 24P in the National 

Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) as amended, which 

provides that the holder of a mining right must make financial provision for rehabilitation of 

negative environmental impacts. 

In addition to Section 24(P), the regulations for the determination of financial provision for mine 

rehabilitation and closure were promulgated on 20 November 2015 (GN R1147) under the 

NEMA, as amended. 

Regulation 6 of the Financial Provision Regulations (GN R1147) requires an applicant to 

determine the financial provision based on the actual costs of implementation of the measures 

required for: 

■ Annual rehabilitation as reflected in the Annual Rehabilitation Plan (ARP); 

■ Final rehabilitation, decommissioning and closure as reflected in the Final 

Rehabilitation and Closure plan (RCP); and  

■ The remediation of latent or residual environmental impacts including but not limited to 

the pumping and treatment of polluted or extraneous water, as reflected in an 

Environmental Risk Report (ERR). 

In terms of the new Financial Provision Regulations, a holder will have 39 months to assess, 

review and adjust the sum of the financial provision in accordance with Regulation 9. Failure 
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to do so will mean that the existing approved financial provision will lapse after 45 calendar 

days after the lapsing of the 39 month period. 

The ERR complies with the requirements as contemplated in Appendix 5 of the NEMA 

Financial Provision Regulations. 

It should be noted that this ERR only focusses on the newly proposed mining and 

infrastructure areas associated with the Section 102 amendment. The existing mining 

and infrastructure areas were not considered.  

5 Closure Objectives 

Closure and rehabilitation is a continuous series of activities that begin with planning prior to 

the project’s design and construction, and end with achievement of long-term site stability and 

the establishment of a self-sustaining ecosystem. Not only will the implementation of this 

concept result in a more satisfactory environmental conclusion, but it will also reduce the 

financial burden of closure and rehabilitation. The following points outline the main objectives 

for rehabilitation and closure:  

■ Make all areas safe for both humans and animals;  

■ Make all areas stable and sustainable; 

■ Follow a process of closure that is progressive and integrated into the short and long 

term plans, and that will assess the closure impacts proactively at regular intervals 

throughout project life; 

■ Maintain and monitor all rehabilitated areas following re-vegetation and, if this 

monitoring shows that the objectives have been met, make an application for closure; 

■ Comply with local, district and national regulatory requirements; and 

■ Follow a comprehensive consultation and communication process with all 

stakeholders. 

6 Expertise of Specialist 

The specialist involved in compiling the Environmental Risk Report (ERR) associated with the 

financial provision update was Leon Ellis. His curriculum vita is available on request. 

Leon completed his BSc. (Hons) in Geography and Environmental Management at the 

University of Johannesburg (UJ) in 2009. Leon joined Digby Wells in January 2013 and is 

currently the Manager of the Mine Closure Unit. He is involved in conducting environmental 

liability assessments, environmental risk assessments and mine closure plans. 

7 Objective of Environmental Risk Assessment 

The objective of the ERR is outlined in the Financial Provisioning Regulations, 2015. The 

objective is to: 
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■ Ensure timeous risk reduction through appropriate interventions; 

■ Identify and quantify the potential latent environmental risks related to post closure; 

■ Detail the approach to managing the risks; 

■ Quantify the potential liabilities associated with the management of the risks; and 

■ Outline monitoring, auditing and reporting requirements. 

8 Assumptions and Limitations 

The following assumptions and limitations were made as part of the ERR: 

■ The Groundwater Report for the Project was not available at the time of writing this 

report and therefore probability of decant was unknown, but assumed high for the 

purposes of this report; and 

■ The Rock Engineering Report was not available at the time of writing this report, so 

the probability of subsidence is unknown. For the purposes of this report, it was 

however assumed to be high. 

9 Risk Assessment Methodology 

Risk assessment is the overall process of risk identification, risk analysis and risk evaluation. 

A baseline hazard identification and risk assessment (HIRA) was completed as part of the 

project. The baseline HIRA is based on a qualitative method to determine the risks. The 

following process steps were taken: 

■ A general discussion on hazards and “driving forces” was used to determine things 

that could “go wrong” during the mine closure; 

■ The boundaries of the project were defined; 

■ Areas within the mining area were defined; 

■ For each of the areas in the process: 

 Potential unwanted events were identified; 

 Current controls for each unwanted event were identified and recorded; 

 The most likely severity of the event, should the event occur, and likelihood of that 

severity occurring were then estimated; 

 Based on this, the level of risk was estimated using the risk matrix; and 

 For the Highly and Extremely Intolerable events, additional “controls” were 

recommended to reduce the level of risk. 

The four levels of risks are classified as shown in Table 9-1 below. 
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Table 9-1: Risk levels 

Colour Descriptor Action Sign-off 

 Extremely Intolerable Immediate Action General Manager 

 Highly Intolerable Short term action required Senior Management 

 ALARP2 Heightened Action Section Manager 

 Maintain Ensure levels of control Supervisor 

The five types of risk have been outlined and included in the risk matrix.3 These are, in no 

order of priority: 

■ Health and Safety Risk; 

■ Natural Environment Risk; 

■ Social Risk; 

■ Legal and Reputational Risk; and 

■ Financial Risk. 

A qualitative Severity and Likelihood Matrix was used during the risk estimation as shown 

below in Table 9-2. 

The severity and likelihood definitions are provided in Table 9-2. Once the severity and 

likelihood of the unwanted events had been rated, the risk rank was determined using the risk 

matrix. This matrix is not a simple multiplication tool; risk rank is skewed so that emphasis is 

placed on high severity events, rather than on high likelihood events. 

                                                

2 As low as reasonably practicable 

3 HB 436:2004, Risk Management Guidelines, Companion to AS/NZS 4360:2004 
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Table 9-2: Risk estimation matrix 

 ENVIRONMENTAL RISK MATRIX 
Norms and 

Standards (N) 
Effect on Work 

Image (WI) 
Effect on Environment (E1) 

Effect on Social and 
Ecosystem Processes (E2) 

Public Reaction (P) 
Legal 

Implications (L)  ALARP HIGH RISK (INTOLERABLE) 

S
E

V
E

R
IT

Y
 

A 
Highly 

Intolerable 
Highly 

Intolerable 
Extremely  
Intolerable 

Extremely  
Intolerable 

Extremely  
Intolerable 

Extremely  
Intolerable 

Consistently 
outside of the 
norm or standard 

Reputation 
impacted with 
majority of key 
stakeholders. 

Irreversible changes to 
abundance/ biomass in affected 
area. Loss of ecological 
functioning with little prospect of 
recovery 

Major, potential for irreversible 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services. 

Severe national 
pressure to cease 
business. Serious 
public or media 
outcry (international 
coverage).  

Referral to the 
National 
Prosecuting 
Authority. Potential 
investigation by 
authority with 
prosecution and 
fines. 

B ALARP 
Highly 

Intolerable 
Highly 

Intolerable 
Extremely  
Intolerable 

Extremely  
Intolerable 

Extremely  
Intolerable 

Largely deviating 
from the norm or 
standard 

Reputation 
impacted with 
significant number 
of key 
stakeholders 

Substantial reduction of 
abundance/ biomass in affected 
area. Eventual recovery of 
ecological systems possible, 
but not necessarily to same 
pre-impact conditions 

Major, potential for 
unacceptable, longer term 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services. 

Severe local and 
national public or 
press reaction.  

Withdrawal of 
permit. 

C ALARP ALARP 
Highly 

Intolerable 
Highly 

Intolerable 
Extremely  
Intolerable 

Extremely  
Intolerable 

Frequent and 
significant 
deviations from the 
norm or standard 

Reputation 
impacted with 
some stakeholders 

Reduction of 
abundance/biomass in affected 
area. Limited impact to local 
biodiversity without significant 
loss of pre-impact functioning 

Moderate, potential for 
unacceptable, short term 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services 

Local public or press 
reaction. 

Notification of 
intent to issue a 
directive. 

D Maintain Maintain ALARP ALARP 
Highly 

Intolerable 
Highly 

Intolerable 

Occasional and 
minor deviation 
from the norm or 
standard 

Reputation 
impacted with 
small number of 
people 

Minimal reduction of 
abundance/biomass in affected 
area. Limited impact to local 
biodiversity without significant 
loss of pre-impact functioning. 

Moderate, potential for 
acceptable, longer term 
change to valued flora and 
fauna, ecosystem processes 
and structure, including 
ecosystem services 

Minor local public or 
media reaction. 

Departmental 
enquiry and 
correspondence. 

E Maintain Maintain Maintain ALARP ALARP ALARP 
Rare and minimal 
deviation from the 
norm or standard 

No discernible 
impact on 
reputation 

Reduction of the 
abundance/biomass of flora 
and fauna in affected area. No  
permanent changes to 
biodiversity or exposed 
ecological system 

Minor, potential for 
acceptable, short term change 
to valued flora and fauna, 
ecosystem processes and 
structure, including ecosystem 
services.. 

Little or no reaction 
Public concern 
restricted to local 
complaints. 

Complaints from 
the public and/or 
regulator. 

F Maintain Maintain Maintain Maintain Maintain Maintain 
Consistently within 
the norm or 
standard 

No discernible 
impact on 
reputation 

Possible incidental impacts to 
flora and fauna in locally 
affected area. No ecological 
consequences 

Minor, potential for incidental 
and/or transient changes to 
valued flora and fauna, 
ecosystem processes and 
structure, including ecosystem 
services 

None. 
No legal 
implications. 

 
 

LIKELIHOOD 

 

G H I J K L 

Highly 
unlikely 

Rare 
Low 

likelihood/ 
Unlikely 

Probable/ 
Possible 

Can happen/ 
Likely 

Regular/ 
Almost 
Certain 

Percentage (%) <0.1% 0.1 - 0.4% 5 - 14% 15 - 49% 50 - 74% 75 - 100% 

Descriptor 

Practically 
impossible, 
not foreseen 

to occur 

Conceivable 
under 

exceptional 
circumstances 

Only remotely 
possible (has 

happened 
somewhere) 

Unusual but 
possible (can 

happen) 
Quite possible  

Is the most 
likely and 

expected  to 
happen (has 
and foresee it 

to happen 
again) 

Once in more 
than 10 000 

years. 

Once in 1 000 
years. 

Once in 100 
years. 

Once every 10 
years 

Once every 
year 

More than 
once a year 
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10 Risk Analysis Results 

Potential unwanted events for and during mine closure were identified and discussed. All 

unwanted events are listed in Appendix A. 

The mining area was divided in the following categories for assessment purposes: 

■ Ventilation Shafts; 

■ Underground: Bord-and-Pillar Mining; 

■ Underground: High Extraction Mining; and 

■ General. 

Seventeen (17) unwanted events were identified. These unwanted events were ranked for risk 

based on the maximum reasonable severity should they occur and the likelihood of that 

specific severity/consequence occurring. This analysis was firstly done assuming that no 

controls are in place (i.e. the raw risk) and secondly considering current controls were in place 

and effective (i.e. residual risk). 

Ten (10) of the unwanted events were ranked as extremely intolerable and seven (7) ranked 

ALARP as shown in Table 10-1 below. 

Table 10-1: Raw risk ranking 

Area 

number 
Description 

Number of 

unwanted 

events 

Extremely 

Intolerable 

Highly 

Intolerable 
ALARP Maintain 

1 Ventilation Shafts 1 0 0 1 0 

2 
Underground: Bord-

and-Pillar Mining 
8 5 0 3 0 

3 
Underground: High 

Extraction Mining 
4 3 0 1 0 

4 General 4 2 0 2 0 

Total 17 10 0 7 0 

For the highest ranked events, additional “controls” should be put in place to reduce the level 

of risk. Deadlines for ensuring that the additional controls are put in place as well as 

accountabilities for doing so, should be defined. 

The residual risks were ranked assuming the control measures are in place and effective. 

Table 10-2 below summarises the residual risks after taking the current control measures into 

consideration. The initial number of risks per risk priority (raw risk) is shown with the number 

of residual risks included in brackets. 
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Table 10-2: Residual risk ranking 

Area 

number 
Description 

Number of 

unwanted 

events 

Extremely 

Intolerable 

Highly 

Intolerable 
ALARP Maintain 

1 Ventilation Shafts 1 0 0 1 (1) 0 

2 
Underground: Bord-

and-Pillar Mining 
8 5 (0) 0 (5) 3 (3) 0 

3 
Underground: High 

Extraction Mining 
4 3 (0) 0 (3) 1 (1) 0 

4 General 4 2 (2) 0 2 (0) 0 (2) 

Total 17 10 (2) 0 (8) 7 (5) 0 (2) 

 

Additional controls were recommended for the risks identified and these are listed in Appendix 

A. 

Table 10-3 below gives a summary of the potential extremely and highly intolerable risks 

identified. 
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Table 10-3: Summary of potential extremely and highly intolerable risks (Raw risk) 

Area Hazard Consequence(s) Primary Risk Category Raw Risk Rank 

Underground: Bord-and-Pillar 

Mining 

Possible failure of underground 

workings resulting in sinkhole 

formation. 

Loss of surface water quantity. Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of underground 

workings resulting in subsidence. 
Loss of surface water quantity. Natural Environment Extremely Intolerable 

Underground: High Extraction 

Mining 

Possible failure of underground 

workings resulting in subsidence. 
Loss of surface water quantity. Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of underground 

workings resulting in sinkhole 

formation. 

Hydrological and geomorphic 

changes to the functioning of the 

wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of underground 

workings resulting in subsidence. 

Hydrological and geomorphic 

changes to the functioning of the 

wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: High Extraction 

Mining 

Possible failure of underground 

workings resulting in subsidence. 

Hydrological and geomorphic 

changes to the functioning of the 

wetland ecosystem. 

Natural Environment Extremely Intolerable 

Underground: Bord-and-Pillar 

Mining 

Possible failure of underground 

workings resulting in subsidence. 

Damage to surface infrastructure 

and possible injury and/or fatality. 
Natural Environment Extremely Intolerable 

Underground: High Extraction 

Mining 

Possible failure of underground 

workings resulting in subsidence. 

Damage to surface infrastructure 

and possible injury and/or fatality. 
Natural Environment Extremely Intolerable 

General 
Possible legal censure from the 

decanting of mine affected water. 
Poor quality groundwater decanting 

from mining affected areas 
Legal & Reputational Extremely Intolerable 
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Area Hazard Consequence(s) Primary Risk Category Raw Risk Rank 

impacting on surface water 

resources.  Fines or civil action. 

General 
Possible post-mining decant of poor 

quality mine affected water. 

Negative impacts on the wetlands 

and water resources. 
Natural Environment Extremely Intolerable 
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11 Potential Residual Environmental Risks 

11.1 Decant 

The post-mining landscape will have groundwater impacts due to decant being realised at 

some point as the underground mine voids fill up naturally with water once dewatering stops. 

Given the altered underground conditions, the water quality may be compromised. This will 

need to be confirmed once the Groundwater Impact Assessment has been compiled as this 

represents one of the largest negative impacts to the wetlands and water resources (Digby 

Wells, 2017). 

Model simulations show that decant is unlikely to occur even 100 years after closure at the 

shafts. Sinkhole formation and geological fractures enhanced by mine blasting have not been 

considered in the decant simulation. Should subsidence and sinkholes occur/form at 

elevations lower than the hydraulic head and or artificially extended geological structures that 

act as groundwater flow pathways, decanting is likely to occur at those areas. It is impossible 

to inform at this moment if and when such structures will be formed. Additionally, exploration 

boreholes or abstraction boreholes (extending to the depth of the deep fractured aquifer where 

mining will be taking place) could also be decant zones, taking into consideration the extent 

of the mine and distribution of the boreholes, identifying the point of expected decant is not 

possible. 

11.2 Wetlands 

The project area encompasses large wetland areas totalling 5,278 ha. Approximately 3,053 ha 

of wetlands are proposed to be undermined. 

Although the mine infrastructure will not result in any direct destruction of wetlands, the indirect 

loss of wetlands due to altered hydrology cannot be quantified in detail. Further to this, the 

impacts of subsidence and decant would be very high if those events were to occur. The 

project, therefore, has the potential to result in significant negative impacts on the natural 

wetlands and has the potential to alter the functioning of these systems and compromise their 

ecosystem services provided (Digby Wells, 2017). 

11.3 Subsidence 

Dewatering has cumulative impacts on wetlands, which are complex, interlinked systems in 

the Highveld. Underground mining, particularly in Mpumalanga due to bord-and-pillar 

methods, has frequently resulted in unplanned surface collapse (Ochieng et al. 2010). This 

collapse has been the cause of ground and surface water contamination due to acidification 

and/or salinisation of nearby aquifers. Coal mining is already prevalent in the region and 5 

coal mines are located within a 30km radius of the proposed project area, with more planned 

in the future. The proposed project is likely to continue to contribute to these cumulative 

impacts to wetland resources in the Mpumalanga Province region. 
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Areas where high extraction will be conducted are expected to experience subsidence during 

operation and or post-operation. The risk of subsidence is dependent on the characteristics of 

the local geology. The presence of dolerite sill or thick sandstone prevents fracturing of the 

overburden rock mass through to surface. The depth at which high extraction takes place is 

also a factor as the risk of subsidence increases with decreasing depth to coal seam from the 

ground surface. Figure 11-1 shows the high risk areas with regards to subsidence. The depth 

at which high extraction will be conducted is presented as well in the figure. The probability of 

subsidence can only be accurately quantified by conducting detailed geotechnical 

investigations which is outside the scope of this groundwater study. 
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Figure 11-1: High risk areas of subsidence  
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12 Proposed Control Measures 

The following control measures or management actions are proposed: 

■ Should recommendations for safety factors be adhered to, as per the 

recommendations from a comprehensive geotechnical assessment (yet to be 

completed), and the probability of decant occurring and locations (also not yet 

completed) the impact can be considerably reduced. 

■ Decant, should it occur, can be addressed by various treatment options including 

passive treatment or constructed wetlands. 

■ Wetland monitoring must be carried out during rehabilitation to ensure no unnecessary 

impact to wetlands is realised; and if so that a remedy is put in place as soon as 

possible. Transects should be set up through representative sites and monitored 

regularly. 

13 Cost Estimate 

The closure cost assessment associated with this Section 102 amendment process is done in 

accordance with the requirements of the NEMA as amended4 and associated regulations.5 

Sasol is in the process of updating their financial provision assessments to meet the 

requirements of GN R117. The detailed annual closure cost estimate compiled by Sasol will 

take into consideration closure costs associated with possible latent and residual risks 

associated with the new mining areas. 

In terms of the new Financial Provision Regulations, a holder will have 39 months to assess, 

review and adjust the sum of the financial provision in accordance with Regulation 9 and 11. 

Failure to do so will mean that the existing approved financial provision will lapse after 45 

calendar days after the lapsing of the 39-month period. Thus, the implementation date is 

February 2019. This assessment of the financial provision did not address any of the 

requirements of these promulgated regulations. 

A detailed third party cost model was provided by the client (Sasol) for the demolition and 

rehabilitation of ventilation shafts. The cost estimate for rehabilitation and closure of the newly 

proposed ventilation shafts is approximately R 20 487 895 (Excl. VAT). The current approved 

closure cost for Thubelisha as calculated by Jones and Wagener in 2016 is R 84 852 749. 

Refer to Table 13-1 below for a summary of the closure cost estimates for the current approved 

financial provision associated with the TCTS and the Section 102 application.  

                                                

4 Previously, closure methodology was prescribed in Section 41 (1) of the Mineral and Petroleum Resources 
Development Act, 2002 (Act No. 28 of 2002) (MPRDA) and its Regulations, but these provisions have been 
repealed. Section 24P in NEMA as amended provides that the holder of a mining right must make financial 
provision for rehabilitation of negative environmental impacts arising from mining activities 

5 Environmental Impact Assessment Regulations, 2014, GN R982 in Government Gazette 38282 of 4 December 
2014 
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Digby Wells therefore assumes that the current Sasol trust fund will be sufficient to cover the 

above mentioned additions. 

Table 13-1: Summary of combined closure cost estimate 

 

Digby Wells Environmental 

Sasol Thubelisha: Combined Closure Cost 
Estimate 

Thubelisha Shaft 1 (Jones and Wagener) R 84 852 749 

Section 102 Ventilation shafts and 
subsidence 

R 20 487 895  

Grand Total  

(Excl. VAT) 
R 105 340 644 

14 Conclusion 

Mine closure is an ongoing programme designed to restore the physical, chemical and 

biological quality or potential of air, land and water regimes disturbed by mining to a state 

acceptable to the regulators and to post mining land users. The activities associated with mine 

closure are designed to prevent or minimise adverse long term environmental impacts, and to 

create a self-sustaining natural ecosystem or alternate land use based on an agreed set of 

objectives. The objective of mine closure is to obtain legal (government) and community 

agreement that the condition of the closed operation meets the requirements of those entities, 

whereupon the companies’ legal liability is terminated. 

Rehabilitation can be divided into two different streams, namely concurrent rehabilitation and 

final rehabilitation. Concurrent rehabilitation must be carried out along with the operations, and 

will decrease the final liability that the mine will carry at the time of closure. 

A mine will obtain a closure certificate only once it can prove to the authorities that 

rehabilitation is satisfactory, and that if any residual pollution effects exist they can be 

adequately managed. It is recommended that a post-closure monitoring programme be 

implemented before the mine applies for closure. The institution of this monitoring programme 

will enable the mine to identify and rectify any residual pollution impacts. 
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Mine: Thrichardsfontein Mine 
DMR 

Reference: 
  Evaluation Year: 2017 Evaluators: 

Digby Wells 
Environmental 

Location: Trichardt, Mpumalanga Province Last Modified: 14/08/2017 Facilitator: Leon Ellis 

Area 
ID 

Area 
Hazard (Unwanted 

Event) 
Consequence(s) 

Primary Risk 
Category 

Raw Risk 

Current Controls 

Residual Risk 
Possible New 

Controls 
Accountability 

Severity Likelihood Risk Rank Severity Likelihood Risk Rank 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in sinkhole 
formation. 

Loss of surface 
water quantity. 

Natural Environment B J 
Extremely 
Intolerable 

Adhere to mining safety 
factors. 

B I Highly Intolerable 
Subsidence monitoring 
and crack sealing. 

General Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Loss of surface 
water quantity. 

Natural Environment B K 
Extremely 
Intolerable 

Adhere to mining safety 
factors. 

B I Highly Intolerable 
Subsidence monitoring 
and crack sealing. 

General Manager 

3 

Underground
: High 
Extraction 
Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Loss of surface 
water quantity. 

Natural Environment A L 
Extremely 
Intolerable 

Adhere to mining safety 
factors. 

B I Highly Intolerable 
Subsidence monitoring 
and crack sealing. 

General Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in sinkhole 
formation. 

Hydrological and 
geomorphic 
changes to the 
functioning of the 
wetland 
ecosystem. 

Natural Environment B J 
Extremely 
Intolerable 

Adhere to mining safety 
factors. 

B I Highly Intolerable 

Wetland monitoring 
must be carried out 
during rehabilitation to 
ensure no unnecessary 
impact to wetlands is 
realised; and if so that a 
remedy is put in place 
as soon as possible. 
Transects should be set 
up through 
representative sites and 
monitored regularly 

General Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Hydrological and 
geomorphic 
changes to the 
functioning of the 
wetland 
ecosystem. 

Natural Environment B K 
Extremely 
Intolerable 

Adhere to mining safety 
factors. 

B I Highly Intolerable 

Wetland monitoring 
must be carried out 
during rehabilitation to 
ensure no unnecessary 
impact to wetlands is 
realised; and if so that a 
remedy is put in place 
as soon as possible. 
Transects should be set 
up through 
representative sites and 
monitored regularly 

General Manager 

3 

Underground
: High 
Extraction 
Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Hydrological and 
geomorphic 
changes to the 
functioning of the 
wetland 
ecosystem. 

Natural Environment A L 
Extremely 
Intolerable 

Adhere to mining safety 
factors. 

B I Highly Intolerable 

Wetland monitoring 
must be carried out 
during rehabilitation to 
ensure no unnecessary 
impact to wetlands is 
realised; and if so that a 
remedy is put in place 
as soon as possible. 
Transects should be set 
up through 
representative sites and 
monitored regularly 

General Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Damage to 
surface 
infrastructure and 
possible injury 
and/or fatality. 

Natural Environment A J 
Extremely 
Intolerable 

No undermining of areas 
where infrastructure is built. 

A G Highly Intolerable   General Manager 
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Mine: Thrichardsfontein Mine 
DMR 

Reference: 
  Evaluation Year: 2017 Evaluators: 

Digby Wells 
Environmental 

Location: Trichardt, Mpumalanga Province Last Modified: 14/08/2017 Facilitator: Leon Ellis 

Area 
ID 

Area 
Hazard (Unwanted 

Event) 
Consequence(s) 

Primary Risk 
Category 

Raw Risk 

Current Controls 

Residual Risk 
Possible New 

Controls 
Accountability 

Severity Likelihood Risk Rank Severity Likelihood Risk Rank 

3 

Underground
: High 
Extraction 
Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Damage to 
surface 
infrastructure and 
possible injury 
and/or fatality. 

Natural Environment A J 
Extremely 
Intolerable 

No undermining of areas 
where infrastructure is built. 

A G Highly Intolerable   General Manager 

4 General 
Possible legal censure 
from the decanting of mine 
affected water. 

Poor quality 
groundwater 
decanting from 
mining affected 
areas impacting 
on surface water 
resources.  Fines 
or civil action. 

Legal & Reputational B J 
Extremely 
Intolerable 

  B J 
Extremely 
Intolerable 

Groundwater and 
wetlands must be 
monitored post-mining 
for potential decant of 
mine affected water. 
Long-term water 
treatment options will 
need to be investigated 
by Sasol to prevent 
polluted mine affected 
water from entering the 
catchment. 

General Manager 

4 General 
Possible post-mining 
decant of poor quality 
mine affected water. 

Negative impacts 
on the wetlands 
and water 
resources. 

Natural Environment B J 
Extremely 
Intolerable 

  B J 
Extremely 
Intolerable 

Groundwater and 
wetlands must be 
monitored post-mining 
for potential decant of 
mine affected water. 
Long-term water 
treatment options will 
need to be investigated 
by Sasol to prevent 
polluted mane affected 
water from entering the 
catchment. 

General Manager 

1 
Ventilation 
Shafts 

Inadvertent access by 
humans to underground 
workings after mine 
closure. 

Physical injury to 
humans. 

Health & Safety B G ALARP   B G ALARP 

Ensure ventilation 
shafts are properly 
sealed with concrete 
capping post-closure. 

Section Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in sinkhole 
formation. 

Damage to 
surface 
infrastructure and 
possible injury 
and/or fatality. 

Health & Safety C H ALARP 
No undermining of areas 
where infrastructure is built. 

C G ALARP   Section Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in sinkhole 
formation. 

Loss of land 
capability. 

Natural Environment D J ALARP   D J ALARP 
Continuously monitor 
the implementation of 
the end land use plan. 

Section Manager 

2 
Underground
: Bord-and-
Pillar Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Loss of land 
capability. 

Natural Environment D J ALARP   D J ALARP 
Continuously monitor 
the implementation of 
the end land use plan. 

Senior Management 

3 

Underground
: High 
Extraction 
Mining 

Possible failure of 
underground workings 
resulting in subsidence. 

Loss of land 
capability. 

Natural Environment D J ALARP   D J ALARP 
Continuously monitor 
the implementation of 
the end land use plan. 

Senior Management 
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Mine: Thrichardsfontein Mine 
DMR 

Reference: 
  Evaluation Year: 2017 Evaluators: 

Digby Wells 
Environmental 

Location: Trichardt, Mpumalanga Province Last Modified: 14/08/2017 Facilitator: Leon Ellis 

Area 
ID 

Area 
Hazard (Unwanted 

Event) 
Consequence(s) 

Primary Risk 
Category 

Raw Risk 

Current Controls 

Residual Risk 
Possible New 

Controls 
Accountability 

Severity Likelihood Risk Rank Severity Likelihood Risk Rank 

4 General 
Potentially failing to 
implement the final Land 
Use Plan (LUP). 

Failure to 
implement the 
agreed final LUP 
leading to loss of 
biodiversity, 
deterioration of 
rehabilitated 
areas, soil 
pollution and 
social mobilisation 
by communities. 

Natural Environment D J ALARP 
Continuous engagement with 
the DMR. 
Develop a sustainable LUP. 

D H Maintain 

Continuously monitor 
the implementation of 
the end land use plan. 
Source the correct 
expertise to assist with 
the implementation of 
the LUP. 

Section Manager 

4 General 
Potential establishment of 
uncontrollable alien 
invasive species. 

Alien invasive 
species 
manifesting on 
rehabilitated 
areas. 

Natural Environment E J ALARP 
Incorporate the new mining 
areas into the alien invasive 
management plan. 

E I Maintain   Section Manager 
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Appendix B: Financial Provision Estimate and 

Plans 

 



SAS3869, Sasol Mining (Pty) Ltd, 

Thubelisha,Trichardsfontein and Vaalkop 

Mining Right, Financial Provician (GNR1147), 

Rev 01

Area and Description End of life

Infrastructure and Rehabilitation

Area 1: Shafts R5 760 048

Sub-total R5 760 048

Monitoring and Maintenance 

Vegetation Monitoring and 

Maintenance (5 years)
R58 443

Rehabilitation of Subsided Areas and 

Monitoring (5 years)
R17 005 728

Sub-total R17 064 171

Project Management (12%) R691 206

Contingency (10%) R576 005

GRAND TOTAL R24 091 430

Digby Wells 

Environmental



Quantity Unit Rate Amount Comments

Area 1 Shafts

Demolish infrastructure

Shaft 1: Thubelisha R2 854 235.00

2 Vent shafts per area as per Sasol provided data 

for proposed new infrastructure. Sasol also 

provided a third party model for the demoloition of 

the Vent shafts and associated infrastructure

Shaft 2: Trichardtsfontein R2 854 235.00

2 Vent shafts per area as per Sasol provided data 

for proposed new infrastructure. Sasol also 

provided a third party model for the demoloition of 

the Vent shafts and associated infrastructure

Rehabilitation

Total area per shaft area to be disturbed by 

infrastructure is assumed to be 0,5ha

General shaping 3000 m3 R14.38 R43 140.00 Assume 300mm ripping over 1ha area

General ripping 1 ha R8 438.35 R8 438.35

Total 5 760 048.35R           

Post Closure

Vegetation Monitoring and 

Maintenance (Maintenance on 25% 

of rehabilitated areas) (5 years)

1 ha R58 442.82

Total area per shaft area to be disturbed by 

infrastructure is assumed to be 0,5ha, thus 

allowance was made for 1ha in total for 5years post 

closure

No GW and SW allowance is made as the 

likelyhood of monitoting at the shafts will be slim. As 

soon as data is available this needs to be updated. 

Total 58 442.82R                

Digby Wells Environmental
SAS3869, Sasol Mining (Pty) Ltd, Thubelisha,Trichardsfontein and Vaalkop Mining Right, 

Financial Provician (GNR1147), Rev 01

Detail breakdown, 2017 End of life Assessment

Description
End of life



Number of 

years 
5

No. Description Unit Rate

1 Subsidence rehab Ha  R                   19 107.56 

No. Details Ha

1
Definite Latent Risks to be undermined (area from DWE 

GW report)
178.00

 R            17 005 728.40 

Subsidence monitoring and rehab

Total cost for 5 years post closure




