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EXECUTIVE SUMMARY 

Financial Provisioning for Mine Closure is now covered under the National Environmental 

Management Act’s (Act No. 107 of 1998) (NEMA) Regulations Pertaining to the Financial 

Provision for Prospecting, Exploration, Mining or Production Operations (GN R.1147) which 

was promulgated in November 2015.  The regulations now require a mine to conduct an 

annual review of the following: 

 A final rehabilitation plan; 

 An annual rehabilitation plan; and  

 An environmental risk assessment report.  

The new regulations aim to ensure that operating mines have a clearer understanding of what 

their operations will look like at the Life of Mine (LOM) and the risks associated with this. 

The overall goal is to ensure that there is adequate financial provision for rehabilitation if 

the mine undergoes sudden closure or once mining activities cease. The closure vision, 

closure actions, post-closure monitoring and associated costs should be covered by the final 

rehabilitation plan.  Buffalo Coal (Pty) Ltd (Buffalo) has requested GCS Water and 

Environment (Pty) Ltd (GCS) to compile the three required plans and reports for the 

2017/2018 financial year. The following document contains the information required in terms 

of the Final Rehabilitation Plan for the Magdalena Colliery (Magdalena).  

 

Magdalena is located approximately 22 km north of Dundee, within the Amajuba District 

Municipality in the KwaZulu-Natal Province. Magdalena is an existing Coal Mine Operation 

with an approved Environmental Management Programme Report (EMPR) and is operated by 

Zinoju Coal (Pty) Ltd. The Colliery falls within the upper catchments of the Poonaspruit and 

Bloubankspruit, which are non-perennial tributaries of the Buffalo River.   Mining at 

Magdalena first started in 2003 by means of underground workings and opencast workings. 

The existing mining area is operational under a number of Mining Rights (MRs), namely 227MR 

(Phase 1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding approved Environmental 

Management Programme Reports (EMPRs) in accordance with the Mineral and Petroleum 

Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA). In addition, an Integrated 

Water Use License Application (IWULA) process for all existing water uses was completed in 

2007 and approved in 2011. Mining at Magdalena included both opencast and underground 

operations. Current operations are limited to underground mining with the opencast sections 

currently undergoing rehabilitation. 
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SCOPE OF WORK 

The scope of work to develop a final rehabilitation, decommissioning and mine closure plan 

that is measurable, auditable and identifies a post-mining land use that is feasible, was 

achieved through: 

 Introduction and Background of the mine; 

 Legal context on new legislation; 

 State of the current environment; 

 Description of current infrastructure on the mine; 

 Providing the vision, objectives, targets and criteria for final rehabilitation, 

decommissioning and closure of the project; 

 Outlining the design principles for closure; 

 Detailing the closure actions that clearly indicate the measures that will be taken to 

mitigate and/or manage identified risks and describes the nature of residual risks 

that will need to be monitored and managed post closure; 

 Committing to a schedule, budget, roles and responsibilities for final rehabilitation, 

decommissioning and closure of each relevant activity or item of infrastructure; 

 Identifying knowledge gaps and how these will be addressed and actioned; 

 Understanding of the relinquishing criteria of closure aspects; and 

 Detailing the full closure costs for the life of project at increasing levels of accuracy 

as the project develops and approaches closure in line with the final land use 

proposed. 

 

FINAL LANDUSE 

The Magdalena closure vision aims to return the disturbed areas to a stable, non-polluting 

and safe state as close as possible to the pre-mining conditions.  As detailed in the Land use 

Section, the area was used for grazing of cattle and wilderness. Current land use on and 

surrounding the Magdalena area is comprised of agriculture and housing. The farming 

activities are, at this stage, limited to livestock (grazing).  The final land use will be a 

combination of grazing and wilderness. Pre-mining land capability was predominantly grazing 

although the in situ soil is prone to erosion. Due to the topography, and the highly sensitive 

nature of the soils, intense farming has not taken place. The physical and chemical nature of 

the soils and erratic climate render these areas agriculturally poor. Buffalo Coal will strive 

to ensure that any latent or residual impacts on site will be mitigated as far as possible and 

that water management will be adopted according to best practice principles, including 

GN704, to ensure no adverse impacts emanate from the rehabilitation action. 
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CLOSURE VISION 

The Buffalo Coal closure vision aims to return the disturbed areas to a stable, non-polluting 

and safe state that represents, as close as possible, the pre mining conditions. Buffalo Coal 

wishes to leave a positive legacy in the area once the mining operations cease. Building on 

the closure vision, the objectives of the final rehabilitation plan are to: 

 Ensure all areas are closed in a manner that ensures they are geotechnically stable 

and safe; 

 Prevent erosion through sloping of all disturbed areas to appropriate gradients; 

 Ensure that all areas are free-draining and non-polluting; 

 Establish vegetation cover returning the area to its pre-mining condition;  

 Establish a low maintenance system;  

 Ensure the final landform blends into the surrounding topography; and 

 Ensure water discharged from the area into the natural drainage system is done safely 

and the quality will be in accordance with the qualities required by the DWS. 

 

CLOSURE COST 

The required closure costs should the mine undergo sudden closure as well as for LOM were 

calculated using the above closure actions. The methodology, assumptions and costs 

calculated are detailed as follows. 

 

Sudden Closure Assumptions 

The following assumptions were made were the mine to undergo sudden closure: 

 Third party contractor rates from a demolition and rehabilitation company were used 

to calculate the costs; 

 The costs were calculated using these GCS contractor rates as well as rates provided 

by contractor Leomat; 

 All buildings were assumed to be single story brick building; 

 All surface infrastructure would be demolished and removed to a depth of 500 mm. 

Any infrastructure below 500 mm will be sealed, made safe and left in situ; 

 As there are currently no agreements in place for the handover of infrastructure to 

a third party, it was assumed that all infrastructure would be demolished; 
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 It is assumed that no plant structures are required to be demolished at the cessation 

of mining activities; 

 The adit would be sealed and backfilled with all the available waste rock and topsoil 

stockpiles;  

 There will be no expansion or addition to the surface infrastructure for the LOM; 

 Costs were included for groundwater and surface water monitoring for a 5-year 

period after the closure and rehabilitation efforts cease; 

 The disturbed area will be returned to its pre-mining agricultural (grazing land) state; 

 Costs for care and maintenance of the site as well as water management for a period 

of five years were included; 

 No salvage value was added; 

 A 10% contingency was added to the subtotal to account for any unforeseen shortfalls. 

 

LOM Assumptions 

The following assumptions were made with regards to the LOM closure costs: 

 No additional surface infrastructure is planned or will be constructed; 

 The only expansion to activities at Magdalena will occur underground, there will be 

no expansion to surface infrastructure or activities; 

 No new roads will be constructed; 

 Certain Voids will be rehabilitated as mining progresses; 

 Based on the above it is assumed that costs relating to the removal and rehabilitation 

of all surface infrastructure at the LOM will be equal to the assumed sudden closure 

costs; 

 Third party contractor rates from a demolition and rehabilitation company were used 

to calculate the costs; 

 The costs were calculated using these GCS contractor rates as well as rates provided 

by contractor Leomat; 

 All buildings were assumed to be single story brick building; 

 All surface infrastructure would be demolished and removed to a depth of 500 mm. 

Any infrastructure below 500 mm will be sealed, made safe and left in situ; 
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 As there are currently no agreements in place for the handover of infrastructure to 

a third party, it was assumed that all infrastructure would be demolished; 

 It is assumed that no plant structures are required to be demolished at the cessation 

of mining activities; 

 The adits would be sealed and backfilled with all the available waste rock and topsoil 

stockpiles;  

 There will be no expansion or addition to the surface infrastructure for the LOM; 

 Costs were included for groundwater and surface water monitoring for a 5-year 

period after the closure and rehabilitation efforts cease; 

 The disturbed area will be returned to its pre-mining agricultural (grazing land) state; 

 Costs for care and maintenance of the site as well as water management for a period 

of five years were included; 

 No salvage value was added; 

 A 10% contingency was added to the subtotal to account for any unforeseen shortfalls. 

 

CLOSURE COST 

The calculated closure cost if Magdalena were to undergo Sudden Closure as well as the costs 

for LOM closure are summarised in Table 11 1. Table 11 1 shows that the sudden closure 

costs calculated for Magdalena, using third party contractor rates is R47 577 284.10 and the 

LOM closure costs calculated are R38 954 878.90.  The difference in the costs is primarily 

due to the planned rehabilitation of Adits are currently being used for ventilation, as well as 

concurrent rehabilitation to the discard dump.   

 

The detailed cost calculations are provided in Appendix A. 

 

Table 11 1. Summary of 2017 Closure Costs for Magdalena. 

  Magdalena Coal Mine Closure Costs 2017 LOM Closure Cost Sudden Closure Cost 

1 Surface Infrastructure R2 931 410.25 R2 914 499.97 

1.1 Processing Plant & Related Infrastructure R835 537.52 R835 537.52 

1.2 Buildings & Structures R798 794.36 R781 884.08 

1.3 Roads R81 736.11 R81 736.11 

1.4 Tanks/pump stations/boreholes R20 688.96 R20 688.96 

1.5 Magazine Site R112 991.52 R112 991.52 
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1.6 Power Lines R0.00 R0.00 

1.7 Fencing R26 110.29 R26 110.29 

1.8 Concrete R1 055 551.49 R1 055 551.49 

       

2 Mining Areas & Waste Sites R26 663 162.81 R34 880 994.60 

3.1 Adit Fill R26 663 162.81 R34 880 994.60 

       

4 General Areas R2 807 534.67 R2 445 163.34 

       

5 Aftercare & Maintenance R3 011 418.55 R3 011 418.55 

5.1 Monitoring  R1 000 000.00 R1 000 000.00 

5.2 Maintenance R2 011 418.55 R2 011 418.55 

  Sub Total 1 R35 413 526.27 R43 252 076.45 

  10 % Contingency R3 541 352.63 R4 325 207.65 

  Sub Total 2 (excluding VAT) R38 954 878.90 R47 577 284.10 
 

 

The detailed cost calculations are provided in Appendix A. 
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1 INTRODUCTION 

Financial Provisioning for Mine Closure is now covered under the National Environmental 

Management Act’s (Act No. 107 of 1998) (NEMA) Regulations Pertaining to the Financial 

Provision for Prospecting, Exploration, Mining or Production Operations (GN R.1147) which 

was promulgated in November 2015.  The regulations now require a mine to conduct an 

annual review of the following: 

 A final rehabilitation plan; 

 An annual rehabilitation plan; and  

 An environmental risk assessment report.  

The new regulations aim to ensure that operating mines have a clearer understanding of what 

their operations will look like at the Life of Mine (LOM) and the risks associated with this. 

The overall goal is to ensure that there is adequate financial provision for rehabilitation if 

the mine undergoes sudden closure or once mining activities cease. The closure vision, 

closure actions, post-closure monitoring and associated costs should be covered by the final 

rehabilitation plan.  Buffalo Coal (Pty) Ltd (Buffalo) has requested GCS Water and 

Environment (Pty) Ltd (GCS) to compile the three required plans and reports for the 

2017/2018 financial year. The following document contains the information required in terms 

of the Final Rehabilitation Plan for the Magdalena Colliery (Magdalena).  

 

Magdalena is located approximately 22 km north of Dundee, within the Amajuba District 

Municipality in the KwaZulu-Natal Province. Magdalena is an existing Coal Mine Operation 

with an approved Environmental Management Programme Report (EMPR) and is operated by 

Zinoju Coal (Pty) Ltd. The Colliery falls within the upper catchments of the Poonaspruit and 

Bloubankspruit, which are non-perennial tributaries of the Buffalo River.   Mining at 

Magdalena first started in 2003 by means of underground workings and opencast workings. 

The existing mining area is operational under a number of Mining Rights (MRs), namely 227MR 

(Phase 1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding approved Environmental 

Management Programme Reports (EMPRs) in accordance with the Mineral and Petroleum 

Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA). In addition, an Integrated 

Water Use License Application (IWULA) process for all existing water uses was completed in 

2007 and approved in 2011. Mining at Magdalena included both opencast and underground 

operations. Current operations are limited to underground mining with the opencast sections 

currently undergoing rehabilitation. 

 The location of Magdalena is displayed in Figure 1-1: Magdalena Locality 
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Figure 1-1: Magdalena Locality 
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1.1 Existing Rehabilitation Plan 

The rehabilitation plan as outlined in the Environmental Management Plan (EMP) for 

Magdalena dated April 2008. The final rehabilitation plan objective is to return the land to 

pre-mining conditions. Prior to mining of coal, the lands on the middle and upper midslopes 

were used for grazing, while the more productive ground in the valley was used for the 

cultivation of maize and other market related products.  Due to the topography, and the 

highly sensitive nature of the soils, intense farming has not taken place on large portions of 

the area in question. The physical and chemical nature of the soils and erratic climate render 

these areas agriculturally poor. The soil surveys suggest that soils are susceptible to erosion. 

Pollution control ponds will remain on site. These ponds will capture any seepage emanating 

from the workings. 

The closure component is summarised as follows: 

 Water: (surface and ground water) 

o All water captured in the return water dams/evaporation dam will be used 

for dust suppression and road wetting. These dams will be re-designed to 

handle closure containment. These dams will be rehabilitated after site 

rehabilitation is completed and clean surface run-off obtained. 

o Surface and ground water monitoring will continue throughout this period. 

o These results together with the records obtained during mining operations 

will then be plotted on graphs and projections made for inclusion with the 

closure application. The existing groundwater model will be calibrated 

accordingly. 

 Soil: 

o Topsoil layer will be placed on all rehabilitated areas. Note that the subsoil 

layer will have a minimum thickness of 300 mm. Prior to the utilisation of 

stockpiled topsoil, a representative sample will be analysed at a reputable 

laboratory to determine the soil fertility status. If the fertility status is found 

to be diminished, agricultural fertilisers will be added to supplement the soil. 

The addition of fertilizers will be undertaken in accordance with the 

recommendations based on the laboratory analysis. 

 Buildings: 

o All buildings will be demolished and the foundations removed. Building rubble 

will be placed in the bottom of the final void prior to backfilling. 
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o The explosives magazine will be de-registered and the buildings removed. 

Certain building hold value and may remain. Closure calculations have 

however considered that all buildings will be removed. 

 Underground workings: 

o All adit entries will be bricked-up and a 3-metre clay plug built against the 

wall. Normal rehabilitation of the void will follow. 

o Once mining ceases, the open void created for adit entry will be filled with 

material previously stored for the purpose. 

 Discard Dump: 

o The dump will be shaped and rehabilitated to ensure clean surface run-off 

and minimal rain infiltration. A detailed maintenance plan will be included. 

o The rehabilitation plan outlined in the EMP outlines the broad closure 

objectives and plan. This report goes into more specific detail of closure. 

 

1.2 Details of the Specialist 

The details of the specialists responsible for preparing this report are contained in Table 1-1. 

The curriculum vitae (CVs) of the specialists are presented in Appendix . 

 

Table 1-1. Details of Specialist. 

Name Title Professional Registrations 
Years of 

Experience 

Jacques Harris Environmental Group Manager Pri.Sci.Nat (No: 400363/13) 20 

Brendan Smith Environmental Consultant - 7 

 

2 SCOPE OF WORK 

The scope of work to develop a final rehabilitation, decommissioning and mine closure plan 

that is measurable, auditable and identifies a post-mining land use that is feasible, was 

achieved through: 

 Introduction and Background of the mine; 

 Legal context on new legislation; 

 State of the current environment; 

 Description of current infrastructure on the mine; 
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 Providing the vision, objectives, targets and criteria for final rehabilitation, 

decommissioning and closure of the project; 

 Outlining the design principles for closure; 

 Detailing the closure actions that clearly indicate the measures that will be taken to 

mitigate and/or manage identified risks and describes the nature of residual risks 

that will need to be monitored and managed post closure; 

 Committing to a schedule, budget, roles and responsibilities for final rehabilitation, 

decommissioning and closure of each relevant activity or item of infrastructure; 

 Identifying knowledge gaps and how these will be addressed and actioned; 

 Understanding of the relinquishing criteria of closure aspects; and 

 Detailing the full closure costs for the life of project at increasing levels of accuracy 

as the project develops and approaches closure in line with the final land use 

proposed. 

 

3 LEGAL CONTEXT 

The General Notification (GN R1147) under NEMA according to the new legislation now 

requires an applicant or holder of a right or permit to compile and annually review the 

following three documents: 

1. A final rehabilitation plan; 

2. An annual rehabilitation plan; and 

3. An environmental risk assessment report. 

 

A full set of legal requirements for closure and rehabilitation is found in Appendix C of this 

documentation. 

 

4 PROJECT CONTEXT 

4.1 Mining Operations 

The Magdalena Colliery is an existing coal mine that has been operational since 2003. The 

existing mining area is operational under a number of Mining Rights (MRs), namely 227MR 

(Phase 1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding approved Environmental 

Management Programme Reports (EMPRs) in accordance with the Mineral and Petroleum 

Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA). In addition, an Integrated 

Water Use License Application (IWULA) process for all existing water uses was completed in 

2007 and approved in 2011. 
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Mining at Magdalena included both opencast and underground operations. Current operations 

are limited to underground mining with the opencast sections currently undergoing 

rehabilitation. 

 

4.2 Current Infrastructure  

Infrastructure on site consists of the following:  

 Workshops, underground and opencast workshop;  

 Discard dump Facility;  

 Magazine;  

 Stockpiles and plant;  

 Shafts and adits;  

 Conveyor belt;  

 Offices and change houses;  

 Partially rehabilitated open cast mining areas; 

 Slurry pond; 

 Weighbridge;  

 Access roads; and  

 Pollution Control Dams (PCDs).  

 

A brief description of each of the main infrastructure areas is discussed below. 

 

4.2.1 Offices, Change Houses and Lamprooms 

The administrative offices, change houses and lamprooms are housed together in a complex   

consisting of both brick built buildings and containerized offices with an associated covered 

car parking area for staff and visitors. The administrative complex is located within the 

central section of the site and is easily accessed from the main site entrance. 
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4.2.2 Open Cast Office & Workshop 

A steel framed, galvanized clad workshop was erected specifically for the open cast 

operation.  This area consists of a workshop, office with covered car parking, wash-bay and 

a storage area. This workshop is located adjacent to the site’s weighbridge and site entrance. 

The workshop is generally well maintained and has a concrete floor. 

 

4.2.3 Underground Office & Workshop 

A steel framed, galvanized clad workshop exists specifically for the underground operation 

and is situated adjacent to the administration office area and underground Adit Void 1 

(Original Adit). The area consists of workshop, office with covered car parking bays, a lamp 

room and a change house and a storage area. The inside of the workshop is generally well 

maintained and has a concrete floor. 

 

4.2.4 Wash Plant Office & Workshop 

The ROM from the underground operation is washed and screened at the wash plant situated 

within the central section of the site. The washed product is stockpiled alongside the 

processing plant ready for distribution. The coal is then distributed by road to the Coalfields 

site for distribution by rail and road. A workshop complex exists at the wash plant and is used 

for machinery maintenance. Behind the workshop is a general storage area and a stock yard 

for scrap metal and machinery. 

 

4.2.5 Underground Adit 

Access to the underground workings is via an Adit (Thembalisha Adit) created at an old 

opencast high wall. As previously discussed, old adits are currently utilised for ventilation.  

ROM is removed from the underground via a conveyor belt system. This is then screened and 

crushed before being sent to the wash plant for processing.  

 

4.2.6 Weigh Bridge 

ROM leaving the site via truck is weighed at the exit on a weighbridge which is situated to 

the west of the wash plant. 

 

4.2.7 Discard Dump 

The discard dump is located to the south of the washing plant. Deposition is by upstream 

mechanical tipping truck. The dump maintains five metre wide berms at every twelve metres 

vertical lift to enable access by tipper trucks. Slope stability is maintained by an overall 1:3 

slope gradient. Pollution control measures, such as cut off trenches, are installed to ensure 
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clean and dirty water separation. A subsurface drainage system is installed to collect 

seepage.  Rehabilitation to this discard dump occur concurrently, Buffalo Coal have begun 

with the capping of this dump.   

 

4.2.8 Slurry Pond 

The slurry pond (former open cast pit) is located to the north of the wash plant between the 

plant and the discard dump. It contains discharge slurry pumped from the coal washing 

process. 

 

4.2.9 PCD’s 

Dirty storm water from the coal processing area, workshops and administrative buildings is 

routed to two existing dams (Dams D1 and D2) located to the north of the workshops. Water 

is returned from D1 and D2 to the plant when water is available. Water is filtered through 

the two dams to the third dam (D3). This dam is not used for make-up water. 

 

4.2.10 Domestic and Industrial Waste Disposal 

Buffalo Coal has initiated a waste separation programme on site and has appointed an 

accredited waste disposal contractor (Ukhahlamba Waste cc) to handle all waste other than 

coal discard. Disposal bins are currently placed on site for the storage of domestic and 

industrial waste which will be periodically removed from the mine. 

 

4.2.11 Dust Suppression 

Dust suppression using dirty water is undertaken at the site’s main working areas (coal 

stockpiling areas, workshop areas etc.) and on the access road. 

 

The layout of the current infrastructure at Magdalena is shown in Figure 4-1. 

 

4.3 Mining Works Schedule 

A mining schedule is outlined in Figure 4-2: Magdalena Mine Plan. Opencast mining is 

complete with current and planned operations being underground. 

The mining schedule is reviewed when looking at long term and potential latent impacts. 

The financial liability for sudden closure should decrease over the next 5-10 years as surface 

infrastructure is rehabilitated. 
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Figure 4-1. Magdalena Infrastructure. 
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Figure 4-2: Magdalena Mine Plan
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4.4 State of the Environment 

The social, environmental and economic context within which Magdalena is located is 

described in the sections that follow.  It is necessary to understand this context in order to 

determine an appropriate closure and land use vision for rehabilitation once mining activities 

at the Magdalena cease.  The environmental context of the project determines what 

rehabilitation activities can and can’t be achieved once mining activities cease. An overview 

of the conditions at Magdalena are thus outlined in the sections that follow. The 

environmental components which could influence closure planning have been included. These 

include pre-mining land use and land capability studies, local hydrology and geohydrology. 

 

4.4.1 Climate 

Climatic conditions influence the potential and extent for environmental impacts, as well as 

considerations for mine and infrastructure design.  Specific issues in this regard include: 

 Temperature influences vegetation growth and evaporation which could influence 

dust management and rehabilitation planning, and is linked to atmospheric stability 

thus influencing air dispersion; 

 Rainfall influences surface water management planning, erosion, vegetation growth, 

rehabilitation planning, dust suppression and evaporation; 

 Wind influences erosion, the dispersion of potential atmospheric pollutants, and 

rehabilitation planning. 

 

Rainfall for the site is based on 81 years of record obtained from the Water Resources of 

South Africa Report 2012 (WR2012) (WRC, 2015). The WR2012 records indicate a long term 

average of approximately 839 mm per annum.  The month with the highest average values is 

that of January (240mm), with the lowest month being July (38mm). In addition, a daily 

rainfall data record in the vicinity of the mine was used from the South African Weather 

Service (SAWS) (Glencoe, 0335250_W) to verify average rainfall. This station had a historical 

record of 81 years, and indicated a long term average of approximately 832 mm per annum, 

which confirmed the WR2012 record for the Magdalena area.  Monthly distribution of average 

daily maximum and minimum temperatures range from about 8°C in mid-winter to 28°C in 

summer. 
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4.4.2 Soils  

The following soil discussion was obtained from the original EMPR for the Phase 1 and 2 areas. 

It must be noted that this is only included to supply some background information regarding 

the local soil types and characteristics. 

The soil forms for the farm Magdalena include Bonheim, Willowbrook, Rensburg and Escourt. 

A recognisance soil survey was conducted by the Department of Agriculture – Newcastle 

Extension Office on the 29 August 2001, with the primary objective of determining the soil 

forms present on the farm Magdalena 7574.  The upper areas at Magdalena is dominated by 

steep stony land, consisting of mountain screen with shallow soils – Mispah soils. The mid 

slope of the hill is severely eroded with gully erosion and water furrows. The soil in this area 

consists mainly of the Rensburg, Bonheim, Willowbrook and Escourt soil forms. These soils 

are dark, well structured, with high clay content (+40%). Their blocky structure renders them 

extremely susceptible to erosion on slopes greater than 5°, or even lesser slopes if 

overgrazing occurs. These soils have an effective rooting depth of less than 15 cm. 

 

Table 4-1: Description of soil forms that occur over the mining area (EMPR, 2006) 

Soil form  Horizon  Soil Depth (mm)  Clay content (%)  

Bonheim  Melanic A  0 – 30 (to completely 
eroded away)  

40%  

Pedocutanic 30 –110 (to partly 
eroded)  

45%  

Willowbrook  Melanic A  0 – 30 (to completely 
eroded away)  

40%  

 Pedocutanic 30 –100 (to partly 
eroded)  

45%  

Rensburg  Vertic A  0 – 30 (to completely 
eroded away)  

40%  

 G horizon 30 – 100 (to partly 
eroded)  

50%  

Escourt  Orthic A  0 (eroded away)   

 E horizon 0 (eroded away)  

 Prismacutanic  0-50  45%  

 

The soils derived from the sediments (Ecca Group) are of a sandy loam to sandy clay loam 

nature, varying only slightly in the amounts of iron and magnesium, while in the latter those 

associated with the dolerite parent material returned dark red to brown sandy clays and clay 

loams 

The soil potential of the different soil forms identified in the study area is indicated in Table 

4-2: Soil potential of soil types occurring in the study area (EMPR, 2006). 
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Table 4-2: Soil potential of soil types occurring in the study area (EMPR, 2006) 

 

Soil Form 

Soil Potential  

Dryland Irrigation Grazing 

Bonheim Low None Low 

Willowbrook Low None Low 

Rensburg None None Low 

Escort Low  None Low 

Mispha None None Low 

 

4.4.3 Land Capability 

The following land capability discussion was taken from the original EMPR for the Phase 1 and 

2 areas. 

Table 4-3 indicates the land capability of the different soil forms in Magdalena area. Note 

that land capability classification is done in accordance to the Chamber of Mines 

Rehabilitation Guidelines. 

 

Table 4-3: Pre-mining land capability of Magdalena 7574 (EMPR, 2006) 

Land Capability Area (ha) Percentage (%) 

Wetalnd 8,4  2,76 

Arable 96,2 31, 63 

Grazing 142  46,7 

Wilderness 57, 5 18, 91 

Total  304, 1 100 

 

Prior to mining of coal, the lands on the middle and upper midslopes were used for grazing, 

while the more productive ground in the valley was used for the cultivation of maize and 

other market related products. Due to the topography, and the highly sensitive nature of the 

soils, intense farming has not taken place on large portions of the area in question. The 

physical and chemical nature of the soils and erratic climate render these areas agriculturally 

poor. 

The pre-mining land use for the area is presented in  
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Table 4-4. Historical land use is presented in Table 4-5. 

 

Table 4-4: Pre-mining land use of farm Magdalena 7574 (EMPR, 2006) 

Land use  Area (ha) Percentage 

% 

Wetland 8,4 2,76 

Arable 136,9 45,2 

Grazing  158,8 52,2 

Wilderness 0 0 

Total  304,1 100 

 

Table 4-5: Historical land use of farm Magdalena 7574 (EMPR, 2006) 

Issues Land Use 

Surface area 304,1ha 

Pre-mining land use Subsistence-farming (maize), grazing & Mining 

Hist. Agric. Production Maize 

Evidence of misuse  Erosion gullies 

 Overgrazing 

 Un-rehabilitated mining area 

Existing structures Semi demolished buildings 
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Figure 4-3. Soil Groups at Magdalena. 
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4.4.4 Geohydrological 

Geohydrological data has been sourced from the mining right applications applied for 

Magdalena Colliery. The geohydrological data will primarily be utilised to look at groundwater 

flow and assessing the existing aquifers. The numerical models will also be looked at to assess 

potential water treatment options if required. 

Two aquifers occur in the area. The first is a perched water level associated with the dolerite 

sill overlying the hills.  The second is stratigraphically lower and is formed by the fractures 

in the underlying sandstones and shales (Ecca Group).  Available data indicates that the water 

level under the dolerite sill does not follow the topography. This is due to the low recharge 

to the fractured rock aquifer under the dolerite sill. Higher recharge is applicable for the 

upper perched aquifer.  The perched conditions are also more common along the streams 

and drainage paths in the lower topographical areas. 

The water recharging the perched aquifer infiltrates vertically to the contact between the 

dolerite sill with the underlying sandstone and shale. This contact acts as a preferential 

pathway for the groundwater because the contact zone is fractured. In some places the 

groundwater then discharges from the aquifer as springs where the contact between the sill 

and the sandstone daylights. 

At the site under investigation, the sedimentary rocks of the Ecca Group form the main water 

bearing strata. In the Ecca group, multi-layered aquifers are common, especially within the 

coalfields. It is, however, conceptualised as a single unit with interconnectivity between 

layers, as a worst-case scenario.  The Dwyka Formation, which underlies the Ecca, normally 

has a very low permeability and can be considered as an aquitard. The base of the impacted 

zone can therefore be taken as the base of the coal seams. This will also be the maximum 

depth of mining and associated pollution sources.   

Dolerite intrusions in the form of dykes and sills are common in the Karoo Supergroup, and 

are often encountered in this area. These intrusions can serve as both aquifers and aquifers. 

Thick unbroken dykes will inhibit the flow of water, while the baked and cracked contact 

zones can be highly conductive. These conductive zones effectively interconnect the strata 

of the Ecca sediments both vertically and horizontally into a single, but highly heterogeneous 

and an-isotropic zone on the scale of a typical mining activity. 

Overall, the groundwater potential of these aquifers varies considerably from high to low, 

although significant yields have been reported where boreholes are sited within faults.  

Natural features such as dykes, geological contacts and faults often provide impermeable 

barriers along which storativities and transmissivities are enhanced. 
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Primary porosity in these rocks is very low and primarily fracturing and faulting determine 

permeability as well as storage.  Higher permeability occurs in limited zones, especially in 

the country rock adjacent to structural features.   

 

Unsaturated zone 

The unsaturated zone in the study area is between 10 - 40 m thick (based on static 

groundwater levels measured in the newly drilled as well as existing boreholes), and consists 

of colluvial sediment underlain by residual sandstone/siltstone/mudstone of the Ecca Group, 

which becomes less weathered with depth. To a depth of about 3 m, the unsaturated zone 

consists of fine to medium clayey sand, followed by soft completely to moderately weathered 

Ecca sediments to a depth of 6.5 m on the lower slope, upslope of this area, the soil depth 

decreases to approximately 2 m underlain by a 1 m decomposed sandstone layer followed by 

a competent sandstone layer.  

The reason for the different water levels is also because of the existence of a dolerite sill 

which overlies the western and southern portion of the investigation area.  In some places a 

perched water table forms on top of the sill and in other areas no groundwater exists on top 

of the sill.  A second water table exists at depth within the Ecca formations. 

 

Aquifer thickness 

In the Ecca Group the base of the aquifer and impacted zone is taken as the base of the coal 

seams, ~ 150m below surface at the deepest point. The maximum thickness of the aquifer in 

the Ecca Group must therefore be in the order of 24 m. 

The aquifer was delineated, based on the topography, geological structures and surface water 

bodies present in the area. The northern boundary was taken along a dyke in fault with a 12 

meter southerly downdip. The southern, eastern and western boundaries were taken as 

surface water streams.   A dolerite dyke in fault which transects the farm Magdalena and 

Mount Johanna may subdivide the aquifer but more information is necessary before clarity 

can be obtained.  

 

Permeability of the aquifer 

In an attempt to quantify the saturated hydraulic conductivity of the layered aquifer in the 

Ecca Group, slug tests were done in the relevant boreholes during the 2006 EMPR.   

The results of the aquifer tests are shown in Table 4-6. 
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From previous investigations in similar geological units the saturated hydraulic conductivity 

of the Ecca Group was found to vary between 1 x 10-1 and 8 x 10-4 m/day. The degree of 

variance in the hydraulic conductivity is attributed to anisotropy of the hydraulic properties 

of the Karoo sediments. The results fit well into this pattern, and can thus be considered as 

representative of this area. The higher than average hydraulic conductivity in MW3 can be 

attributed to the presence of a dolerite dyke. These dolerite intrusions are the main 

geological feature responsible for the formation of secondary aquifers in this area. Faulting 

occurs within the region but the fault planes have been infiltrated by dolerite dykes.  Thus 

the down throw of the sediments along the dolerite dyke planes is attributed to pre-existing 

fault planes. 

Groundwater therefore moves slowly.  The area is very flat (very low gradient) which further 

causes the groundwater to move more slowly. It must be remembered that the results 

obtained from permeability tests only represent the characteristics of the aquifer in the 

vicinity of the boreholes tested. 

 

Table 4-6: Flow velocity calculation for both Ecca matrix and dyke contact zone 

Zone m/day m/year 

Ecca 0.001094 0.40 

Ecca 0.013 4.97 

Dolerite Dyke 0.204216 74.54 

 

The hydraulic conductivity as well as the hydraulic gradient of the region are known 

parameters. By making use of these values, a flow velocity ranging between 0,001 m/day and 

0.01 m/day was estimated. This means that groundwater is estimated to travel about 0.4 to 

5 m in a west and north-westerly direction in one year, under steady state conditions.  

Groundwater movement along dolerite intrusions could however flow at rates of 

approximately 75 m/ year and more. 

This value represents a worst-case scenario. Real values could be an order of magnitude 

lower, but secondary permeable features like dykes and faults could create preferential flow 

paths having much higher flow velocities. 

 

General conceptual model 

The conceptual geohydrological model is based on numerous groundwater investigations on 

the coalfields and can be generalised as follows: 
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 A near surface weathered zone (soft material) is present and extends down to about 

6 m.  

 This unit comprises topsoil and weathered sediments and is underlain by consolidated 

sedimentary rocks (sandstone).  The coal seams are situated at depth with a slight 

dip towards the west, forming layered sequences with the hard rock sedimentary 

units. The faulting in the area has given rise to upthrow, downthrow and tilting of 

the geological strata.  The intrusion of dolerite along the fault planes gave rise to 

the formation of isolated blocks where the dykes serve as both aquifers and 

aquifuges. Thick unbroken dykes will inhibit the flow of water, while the baked and 

cracked contact zones can be highly conductive. 

 Higher hydraulic conductivities are normally associated with the weathered upper 

zone and with the coal seams.  In most cases a multi layered aquifer system is 

developed with a perched water table on or near the soft rock/hard rock contact and 

a deeper water table associated with secondary fractures within the hard rock 

sedimentary units.  

 

4.4.4.1 Aquifer Classification 

The aquifers tested in the relevant catchments returned low yields and moderate to poor 

ambient water quality. According to Parsons’ aquifer classification system the aquifer is 

regarded as a “Minor Aquifer System”, and is suitable for minor domestic and stock watering 

use. 

 

4.4.4.2 Numerical Modeling 

Numerical modelling has been done to predict the migration of any sulphur plume. The model 

conducted during an assessment for the discard dump extension is presented in Figure 4-4: 

Numerical Simulation potential sulphate plume.  Elevated levels of sulphate are expected to 

occur around the discard dump facility. 
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Figure 4-4: Numerical Simulation potential sulphate plume
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4.4.5 Socio-Economic 

The economic development of Dundee can be attributed to the coal mining operations in the 

area.  The first commercial coal mine in the district was opened in Dundee in the 1970s.  As 

the world demand for coal increased dramatically this resulted in an increased export of the 

commodity, and the mines in the region gained a relatively large share of the export market. 

The sector, however, experienced a decline in the late 1980s and early 1990s.  The sector as 

a whole faced challenges due to the reduced price of coal due to over-supply and the low 

grade of coal found in the area, compared with suppliers from other parts of the country.  

This resulted in the closure of a number of mines in the area.  The coal mining industry is 

currently undergoing a restructuring process.  According to the Umzinyathi District 

Municipality Integrated Development Plan (IDP) Review (2015/2016, there is a decline in 

corporate interest in the industry, however there is interest in the small scale regeneration 

of the coal belt for Small, Medium and Micro-sized Enterprises (SMME) development.   

 

The town of Dundee falls within the Endumeni Local Municipality.  The majority of the district 

population resides within rural areas and the municipal population spread unevenly among 

the six (6) municipal wards with the average total population ranging from 7,335 in Ward 1 

to 9,336 in Ward 4.  Wards 4 and 5 (area located just outside of Dundee) contains the highest 

population and Wards 2 and 6 are the least populated. Dundee town forms part of Ward 6 

which makes up a large part of the municipal area. Endumeni is one of the key employment 

areas within the district. Residents of the municipal area rely on the larger urban centres of 

Dundee and Newcastle for employment opportunities and higher order goods and services.  

The mining sector also provides employment, which is another contributing factor in terms 

of the economic and district growth as well.  

 

An assessment of poverty in KwaZulu-Natal Province undertaken using the Human 

Development Index (HDI) approach revealed that the Umzinyathi District Municipality has the 

second lowest HDI within the province. Notwithstanding this, the standard of living in 

Endumeni is better than the other parts of the district. It has the least number (46.6%) of 

households with real income below R 6,000 per month and 46% unemployment as opposed to 

56% at a district level. It has the least number of people living in poverty. The education 

profile of the Endumeni Local Municipality population has improved from the situation in 

2001. 
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5 GN 704 COMPLIANCE 

In order to ensure compliance to the requirements of Government Notice (GN) 704 of 4 June 

1999: Regulation on use of water for mining and related activities aimed at the protection of 

water resources (hereafter referred to as GN704), the following applicable requirements of 

the GN 704 regulations have been taken into consideration: 

 

4. Restrictions on locality 

No person in control of a mine or activity may- 

a. locate or place any residue deposit, dam, reservoir, together with 

any associated structure or any other facility within the 1:100 year 

flood-line or within a horizontal distance of 100 metres from any 

watercourse or estuary, borehole or well, excluding boreholes or 

wells drilled specifically to monitor the pollution of groundwater, 

or on water-logged ground, or on ground likely to become water-

logged, undermined, unstable or cracked; 

b. place or dispose of any residue or substance which causes or is likely 

to cause pollution of a water resource, in the workings of any 

underground or opencast mine excavation, prospecting diggings, pit 

or any other excavation; or 

 

5. Restrictions on use of material 

No person in control of a mine or activity may use any residue or substance which 

causes or is likely to cause pollution of a water resource for the construction of any 

dam or other impoundment or any embankment, road or railway, or for any other 

purpose which is likely to cause pollution of a water resource. 

 

6. Capacity requirements of clean and dirty water systems 

Every person in control of a mine or activity must- 

a. confine any unpolluted water to a clean water system, away from 

any dirty area; 

b. design, construct, maintain and operate any clean water system at 

the mine or activity so that it is not likely to spill into any dirty 

water system more than once in 50 years; 
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c. collect the water arising within any dirty area, including water 

seeping from mining operations, outcrops or any other activity, into 

a dirty water system; 

d. design, construct, maintain and operate any dirty water system at 

the mine or activity so that it is not likely to spill into any clean 

water system more than once in 50 years; and 

e. design, construct, maintain and operate any dam or tailings dam 

that forms part of a dirty water system to have a minimum 

freeboard of 0.8 metres above full supply level, unless otherwise 

specified in terms of Chapter 12 of the Act. 

f. design, construct and maintain all water systems in such a manner 

as to guarantee the serviceability of such conveyances for flows up 

to and including those arising as a result of the maximum flood with 

an average period of recurrence of once in 50 years. 

 

7. Protection of water resources 

Every person in control of a mine or activity must take reasonable measures to- 

a. prevent water containing waste or any substance which causes or is likely to 

cause pollution of a water resource from entering any water resource, either 

by natural flow or by seepage, and must retain or collect such substance or 

water containing waste for use, re-use, evaporation or for purification and 

disposal in terms of the Act; 

b. design, modify, locate, construct and maintain all water systems, including 

residue deposits, in any area so as to prevent the pollution of any water 

resource through the operation or use thereof and to restrict the possibility 

of damage to the riparian or in-stream habitat through erosion or 

sedimentation, or the disturbance of vegetation, or the alteration of flow 

characteristics; 

c. cause effective measures to be taken to minimise the flow of any surface 

water or floodwater into mine workings, opencast workings, other workings 

or subterranean caverns, through cracked or fissured formations, subsided 

ground, sinkholes, outcrop excavations, adits, entrances or any other 

openings; 
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d. design, modify, construct, maintain and use any dam or any residue deposit 

or stockpile used for the disposal or storage of mineral tailings, slimes, ash 

or other hydraulic transported substances, so that the water or waste 

therein, or falling therein, will not result in the failure thereof or impair 

the stability thereof; 

e. prevent the erosion or leaching of materials from any residue deposit or 

stockpile from any area and contain material or substances so eroded or 

leached in such area by providing suitable barrier dams, evaporation dams 

or any other effective measures to prevent this material or substance from 

entering and polluting any water resources; 

f. ensure that water used in any process at a mine or activity is recycled as far 

as practicable, and any facility, sump, pumping installation, catchment dam 

or other impoundment used for recycling water, is of adequate design and 

capacity to prevent the spillage, seepage or release of water containing 

waste at any time; 

g. at all times keep any water system free from any matter or obstruction 

which may affect the efficiency thereof; and 

b) cause all domestic waste, including wash-water, which cannot be disposed of in a 

municipal sewage system, to be disposed of in terms of an authorisation under the 

Act. 

 

8. Security and additional measures 

Every person in control of a mine or activity must- 

a. cause any impoundment or dam containing any poisonous, toxic or injurious 

substance to be effectively fenced-off so as to restrict access thereto, and 

must erect warning notice boards at prominent locations so as to warn 

persons of the hazardous contents thereof; 

b. ensure access control in any area used for the stockpiling or disposal of any 

residue or substance which causes, has caused or is likely to cause pollution 

of a water resource so as to protect any measures taken in terms of these 

regulations; 

c. not allow the area contemplated in paragraph (a) and (b) to be used for any 

other purpose, if such use causes or is likely to cause pollution of a water 

resource; and 
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d. protect any existing pollution control measures or replace any existing 

pollution control measures deleteriously affected, damaged or destroyed by 

the removing or reclaiming of materials from any residue deposit or 

stockpile, and establish additional measures for the prevention of pollution 

of a water resource which might occur, is occurring or has occurred as a 

result of such operations. 

 

9. Temporary or permanent cessation of mine or activity 

1. Any person in control of a mine or activity must at either temporary or permanent 

cessation of operations ensure that all pollution control measures have been 

designed, modified, constructed and maintained so as to comply with these 

regulations. 

2. Any person in control of a mine or activity must ensure that the in-stream and 

riparian habitat of any water resource, which may have been affected or altered by 

a mine or activity, is remedied so as to comply with these regulations. 

3. On either temporary or permanent cessation of a mine or activity the Minister may 

request a copy of any surface or underground plans as required in terms of the 

Minerals Act, 1991. 

 

11. Additional regulations for rehabilitation of coal residue deposits 

Any person mining or establishing coal residue deposits must rehabilitate such 

residue deposits so that- 

a. all residue deposits are compacted to prevent spontaneous combustion and 

minimise the infiltration of water; and 

b. the rehabilitation of the residue deposits is implemented concurrently with 

the mining operation. 

 

6 CLOSURE VISION 

6.1 Final Land Use 

The Magdalena closure vision aims to return the disturbed areas to a stable, non-polluting 

and safe state as close as possible to the pre-mining conditions.  As detailed in the Land use 

Section, the area was used for grazing of cattle and wilderness. Current land use on and 

surrounding the Magdalena area is comprised of agriculture and housing. The farming 
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activities are, at this stage, limited to livestock (grazing).  The final land use will be a 

combination of grazing and wilderness. Pre-mining land capability was predominantly grazing 

although the in situ soil is prone to erosion. Due to the topography, and the highly sensitive 

nature of the soils, intense farming has not taken place. The physical and chemical nature of 

the soils and erratic climate render these areas agriculturally poor. Buffalo Coal will strive 

to ensure that any latent or residual impacts on site will be mitigated as far as possible and 

that water management will be adopted according to best practice principles, including 

GN704, to ensure no adverse impacts emanate from the rehabilitation action. 

   

6.2 Closure Vision 

The Buffalo Coal closure vision aims to return the disturbed areas to a stable, non-polluting 

and safe state that represents, as close as possible, the pre mining conditions. Buffalo Coal 

wishes to leave a positive legacy in the area once the mining operations cease. Building on 

the closure vision, the objectives of the final rehabilitation plan are to: 

 Ensure all areas are closed in a manner that ensures they are geotechnically stable 

and safe; 

 Prevent erosion through sloping of all disturbed areas to appropriate gradients; 

 Ensure that all areas are free-draining and non-polluting; 

 Establish vegetation cover returning the area to its pre-mining condition;  

 Establish a low maintenance system;  

 Ensure the final landform blends into the surrounding topography; and 

 Ensure water discharged from the area into the natural drainage system is done safely 

and the quality will be in accordance with the qualities required by the DWS. 

 

6.3 Possible Closure Alternatives 

There are two possible closure alternatives which are detailed in the sections that follow. 
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6.3.1 Alternative 1 

Closure Alternative 1 would be a complete demolition and removal of all mine related 

infrastructure. In this case all infrastructure would be demolished, removed and where 

possible sold for scrap. All mining areas would be closed and rehabilitated. The site would be 

rehabilitated to a point as close as possible to the pre mining conditions. This would include 

backfilling of all voids and adits and include the demolition of all buildings, roads and other 

infrastructure.  If this alternative is selected, no infrastructure would be handed over to the 

surrounding community.  

 

6.3.2 Alternative 2 

Closure Alternative 2 would see all mining areas and waste sites closed and rehabilitated. 

However, where possible, infrastructure that can be handed over to the surrounding 

community will be taken into account. Brick buildings and infrastructure serving as offices 

can be put to beneficial use upon closure of the mine and thus should not be removed if there 

is an adequate use for these buildings post-closure. This “adequate use” should be 

determined before final closure and rehabilitation measures are formally implemented.  In 

order to identify what infrastructure is to be handed over, a community engagement process 

will be run. This process will be the responsibility of Buffalo Coal.  In order for the 

infrastructure to be handed over, a legal agreement will need to be in place, which removes 

the mines liability from this infrastructure. Infrastructure for which no legal agreement is in 

place for the handover will be demolished and removed.   

 

6.3.3 Preferred Alternative 

On closure it is planned that all infrastructure will be demolished and the site will be 

rehabilitated to an agricultural land use, particularly small scale grazing due to the 

combination of poor soils and encroachment of alien invasive species.  The final land-use for 

the rehabilitated mining areas is envisaged to be wilderness bushveld scrubland as is currently 

evident on large sections of the mine property  

 

Due to the surrounding land-use being limited to agriculture and mining, possible closure 

alternatives are limited.  Consultation will need to be undertaken by Buffalo Coal with the 

surrounding community with regards to the handover of any infrastructure, as no agreements 

are currently in place it is assumed that alternative 1 is the current preferred alternative.  If 

an agreement is to be reached with the community and or any other organization to take 

over the occupation of one or more buildings, then a formal agreement to that extent needs 
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to be entered into and signed by all parties concerned. The DMR also needs to be alerted to 

this fact, and adequate legal arrangements need to be made in this regard; 

 

All areas requiring rehabilitation and closure are presented in Figure 6-1.
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Figure 6-1. Areas requiring rehabilitation.
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7 CLOSURE ACTIONS 

The following closure actions will be undertaken once the mining activities at Magdalena have 

ceased.  It is the intention of Buffalo Coal to rehabilitate the area so that it will not be prone 

to erosion by employing soil erosion controls, such as contour furrows/berms and the 

establishment of suitable vegetation.  Water management according to best practice 

principles, including GN704, will be done to ensure no adverse impacts emanate from the 

rehabilitation actions.  Water discharged from the area into the natural drainage system will 

be done so safely and the quality will be in accordance with the qualities required by the 

DWS.  The grazing capacity will be of equal standing to the surrounding area.  A re-vegetation 

programme will be implemented and maintained until the area becomes self-supportive and 

a closure certificate is granted.  Landscaping of the area will be done to an acceptable design, 

so as to imitate the pre- mining relief, which will make the area easily accessible and 

manageable for post mining usage. 

 

7.1 Preparation Prior to Rehabilitation 

The following aspects relate to site preparation prior to rehabilitation being initiated: 

 The rehabilitation plan must be followed unless further studies are required; 

 The final rehabilitation programme and plan will be submitted to all interested and 

affected parties for comment; 

 Concerns from the interested and affected parties during the Public Consultation 

Process are to be considered by the mine and the rehabilitation specialist; 

 Final approval will be required to start rehabilitation activities at Magdalena; 

 A rehabilitation team must be appointed to oversee and give guidance during the 

rehabilitation process; 

 The rehabilitation team must draw up a final risk assessment to deal with the 

rehabilitation processes required for the site; 

 A health and safety and environmental officer will guide contractors during the 

process; 

 Rehabilitation should preferably be undertaken before the first rains start in order to 

prevent erosion; 

 The slopes of steep areas are to be graded to a slope of approximately 1:3 (or unless 

otherwise stated) in order to prevent excessive erosion, to allow vegetation to 

establish sufficient root growth and in line with health and safety requirements for 

closure; 
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 All excess rock is to be removed from the slopes of these areas in order to allow for 

sufficient root growth and for vegetation to take hold; 

 Slopes of the rehabilitation area are to be covered by topsoil sourced from the topsoil 

stockpiles which were created during the clearing of the open pit areas; 

 Prior to the utilisation of stockpiled topsoil, a representative sample will be analysed 

at a reputable laboratory to determine the soil fertility status.  If the fertility status 

is found to be diminished, agricultural fertilisers will be added to supplement the 

soil;  

 The addition of fertilisers will be undertaken in accordance with the 

recommendations based on the laboratory analysis; 

 The layer of topsoil on the side slopes and other areas should be at least 300 mm 

thick to aid plant growth and assist in the re-generation of indigenous plants; 

 Care should be taken to ensure that the topsoil does not contain any large rocks or 

remnants of alien invasive species. This can be accomplished by screening the topsoil 

before application;  

 After application of the topsoil, Hessian socks should be installed in order to prevent 

erosion of the topsoil, increase soil stability and supply secure substrate for seed 

germination on any area which has a slope of greater than 1:4. These Hessian socks 

should be placed at 500 mm intervals along the contours which are filled with a hydro-

seeding mixture; 

 Ensure that demolition and rehabilitation contractors restrict their activities to the 

areas that need to be rehabilitated; and 

 Continuous management and monitoring is required to ensure contractors keep to 

the final rehabilitation plan and schedule. 

 

7.2 Landform Redesign and Final Topography  

Landform redesign is required to include a final topography that coincides with all the surface 

drainage areas of the site. The aim of the final landform is to ensure that the topography 

blends into the surrounding landscape.  Some of the key aspects that require management 

include: 

 The drainage topography for the overall site must be planned as part of the overall 

landscaping. Drainage areas of adjacent land areas will provide a guide to site 

requirements; 



Buffalo Coal (Pty) Ltd Magdalena Closure Cost Assessment 2018 

17-1147 13 November 2018 Page 32 

 Where stable slope profiles are limited, benches will be required to reduce the 

velocity of run-off. The position of the benches are critical when long slopes and 

intense rainfall is experienced. In these cases several benches may be required; 

 The volume and velocity of the runoff water must be controlled entering the 

watercourses in surrounding areas. An increase of water could result in erosion in 

downstream areas of the catchment; 

 Care should be taken to ensure that the topsoil does not contain any large rocks or 

remnants of alien invasive species. This can be accomplished by screening the topsoil 

before application; and 

 Side slopes of the rehabilitation area are to be covered by topsoil sourced from the 

topsoil stockpiles which were created during the clearing of specific areas. The layer 

of topsoil on the side slopes and other areas should be at least 300 mm thick (after 

compaction) to aid plant growth and assist in re-generation of indigenous plants; 

 

Drainage and Erosion Control is normally the key aspects to consider when redesigning for 

post closure. The rehabilitation procedures described above will be planned and carried out 

to ensure surface runoff patterns. A key objective of the rehabilitation and closure activities 

will be to ensure good soil displacement does not occur and that re-vegetation is effective 

and contribute to the reduction in financial liability of the process.  Key rehabilitated 

processes required include: 

 Grading and contouring the disturbed surface area as necessary to reduce erosion 

potential from surface runoff; 

 Appling a soil cover where it is considered necessary for vegetation growth; 

 Establishing low maintenance erosion control devices in areas where erosion is a 

potential concern from the contoured surfaces; and 

 Establishing vegetation cover on reclaimed surfaces that is of a similar density and 

diversity as that which exists in surrounding areas. 

 

Elements such as drainage paths and contour drains, will be shaped, as much as practical, to 

keep with natural landforms of the surrounding environment. Contour and catch drains are 

designed to collect surface runoff from revegetation or disturbed areas. A vegetation cover 

is the best long-term means of protecting against wind erosion. While a vegetation cover is 

being established, there are three basic methods of controlling wind erosion on disturbed 

soils. All aim to reduce the wind velocity near the soil surface. They are: 

 Protection of the soil surface by natural or manufactured materials or mulch. In most 

cases, the use of these materials may form an integral part of the revegetation 

program, the aim of which is to establish a permanent protective cover; 
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 Maintenance of the soil surface in an erosion resistant condition. This usually means 

leaving the surface in a coarse condition. Keeping the soil surface damp using sprays 

or water tankers will increase the aggregation of particles and their resistance to 

wind erosion; and 

 Reduction of wind velocity across the disturbed areas by establishing windbreaks. 

Windbreaks may be rows of trees or shrubs retained or planted at right angles to the 

direction of the erosive  

 

Erosion by water is caused mostly by surface runoff from intense rainfall events. Even in arid 

and semi-arid areas, high intensity low frequency rainfall events can cause rapid runoff and 

extensive soil erosion. The important factors influencing runoff include:  

 Clearing of vegetation should be limited to that absolutely necessary for the safe 

operation of the mine. Minimising the area cleared will reduce costs both for clearing 

and site rehabilitation.  

 Construction of diversion channels or holding structures such as banks, drains or dams 

will effectively limit the entry of water on to the site.  

 Where dams are constructed for water storage and/or as a measure to limit entry of 

water to site, ensure the dam is adequately sized and provision is made for safe 

discharge. 

 This is often, but not always, most effectively achieved by ripping the disturbed area 

parallel to the contours.  

 

7.3 Underground Operations 

Aspects to consider with regards to underground mining voids include: 

 All underground infrastructure will be removed if recyclable, or left in situ; 

 All power cables and water pipelines will be cut before mine is closed; and 

 All surface openings (mineshafts, air vents and portals) will be sealed with a concrete 

cover linked to the existing concrete shaft. These seals will be engineered to fit in 

the hole and keep all deterrents away from site. 

 

Removal of all unwanted infrastructure and rendering this safe are basic legal requirements 

for mine closure. Where underground mining has been done, a key issue is the sealing and 

making safe of mine shafts, adits, ventilation tunnels and any other access routes to the 

underground workings. In all cases, the access routes must be sealed. 
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Sinkholes may be triggered during the operational phase but are likely to continue for many 

years following closure of the mine as sinkholes are a completely natural occurrence. 

Renewed sinkhole formation and subsidence may occur following recharge of the 

groundwater level but this is subject to investigation. The following measures must be 

implemented to ensure that the mine understands the full extent of the risk: 

 Management of ground movement; 

 Identify potential sinkhole area; 

 Monitor seismic event; 

 Investigate areas of movement; and 

 Implement remedial action. 

 

Remediation measures include:  

 Controlled access to the vicinity of possible sinkhole areas by the use of fencing; 

 Erection of signs warning of possible sinkhole developments and presence; 

 Filling and doming of sinkholes where necessary. Depending on the size and shape of 

the cavity, large boulders are inserted into the hole to block the most bottom throat 

of the hole. The subsequent boulder sizes are reduced and the cavity is filled to the 

top. The top section is compacted and domed to reduce the ingress of water down 

the cavity. In some instances the hole is cemented over the more stable slopes of the 

cavity ensuring a more stable landform. In such cases the cement is covered by soil, 

domed and vegetated to reduce the ingress of water in the vicinity of the cement 

blocks; 

 Reshaping landform to minimise water ponding; and 

 Minimise and/or control water discharges thereby minimising the potential of 

seepage that might trigger a sinkhole. 

 

Plastered brick walls prior to the void being backfilled will seal off the underground entrance.   

The box cut/adit site will be rehabilitated to resemble the pre-mining surface and, once 

rehabilitated, the vegetation will be maintained by using normal agricultural practice.   

Monitoring will be carried out to check for erosion, poor germination etc.  This will continue 

until a closure certificate has been received.  Stormwater runoff entering the adit area must 

be avoided with an effective diversion berm.  This will minimise any impact on the 

groundwater by restricting the ingress of surface runoff water into the mining voids.  Due to 

the steepness of the rehabilitated surface of the adit site, the stormwater diversion berm 

will be maintained until the quality of the rehabilitated vegetation can once again accept 

the MAR.  Free draining contour canals and diversions will be built and maintained as an on-
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going process in order to protect the establishing vegetation and to keep erosion of soil and 

gullying to a minimum.  Any areas of subsidence will be refilled, compacted and grassed. 

 

7.4 Buildings and Infrastructure 

All structures will be removed, unless requested otherwise by the land owner, and the area 

rehabilitated back to grazing standards.  Infrastructure serving as offices can be put to 

beneficial use upon closure of the mine and thus should not be removed if there is an 

adequate use for these buildings post-closure (preferred alternative). This adequate use 

should be determined before final closure and rehabilitation measures are formally 

implemented.  In the period leading up to decommissioning of project facilities and mine 

closure, the mine operator will evaluate options to identify the potential for recycling and 

the reuse of materials. Where such potential exists, the final Rehabilitation and Closure Plan 

will be modified to include: 

 Details of materials and demolition wastes which are to be salvaged; 

 Locations where such materials are present on site; 

 Any conditions which render the materials unsuitable for salvage and reuse, such as 

structural damage, wetting, or contamination; 

 Methods for salvaging the materials to ensure they meet required conditions for 

reuse; 

 Any requirements for cleaning or otherwise rendering the materials safe for use; and 

 Locations for stockpiling salvaged materials separate from other demolition wastes. 

 

If any agreement is reached with the landowner and/or any other organization to take over 

the ownership of any infrastructue, then a formal agreement to that extent needs to be 

entered into and signed by all parties concerned. The DMR also needs to be alerted to this 

fact and adequate legal arrangements need to be made in this regard.  If various parties 

cannot reach agreement on the adequate use for these buildings, then these buildings should 

be demolished.  All temporary buildings (pre-fabricated buildings), containers and 

infrastructure should be removed and their footprints rehabilitated.  The following 

rehabilitation objectives pertaining to buildings and infrastructure apply: 

 Dismantle mine related infrastructure; 

 Demolish all concrete, brick and/or gravel foundations, slabs, pavements and 

roadways; 

 Dismantle all fencing for recycling or metal scrapping; 
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 Remove all fuel storage facilities (tanks, reticulation, etc.) by an accredited fuel 

handling company; and 

 The foundations of all buildings that will be removed should be removed to a depth 

of 0.5 m. Anything deeper than this can be sealed, buried and left in situ. 

7.4.1 Buildings and Infrastructure 

7.4.1.1 Demolish all Steel, Mechanical, Electrical, Concrete and Brick Structures 

All steel, mechanical, electrical, concrete and brick structures and infrastructure associated 

with the mine area are to be demolished and removed. No signs of brick, steel, wood or 

cement are to be left on the site. Any steel, mechanical and/or electrical apparatus that can 

be recycled, scrapped or reused should be done in accordance with a recycling/ reuse plan 

as defined before post-closure rehabilitation can commence. Closure actions include: 

 Identify infrastructure items that may be of use to the future land users: 

o In association with those users and the authorities, define what could be left, 

how it would be used and how sustainable that use would be.  

 The remaining infrastructure should be assessed for its suitability for re-

use/recycling; 

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

 Mining infrastructure that will be left on site must be rendered safe; 

 Hazardous material locations and deposits require specialised assessment and 

analysis to determine how these materials should be decontaminated and to ensure 

that all residual power and water services to be disconnected and certified as safe 

prior to commencement of any demolition works; 

 All remaining inert equipment and demolition debris will be placed in the base of the 

declines or failing this into the nearest general waste disposal facility; 

 Salvageable equipment will be removed and transported offsite prior to the 

commencement of demolition; 

 All fittings, fixtures and equipment within buildings will be dismantled and removed 

to designated temporary disposal yards; 

 All tanks, pipes and sumps containing hydrocarbons to be flushed or emptied prior to 

removal to ensure no hydrocarbon/chemical residue remains; 

 All above ground electrical, water and other service infrastructure and equipment to 

be removed and placed in declines or the designated temporary salvage yards; 

 Electrical, water and other services that are more than 500mm below ground surface 

will remain; 

 Non-hazardous concrete slabs and footings will be broken. This concrete (and metal) 

will be broken up and disposed of in the declines; 



Buffalo Coal (Pty) Ltd Magdalena Closure Cost Assessment 2018 

17-1147 13 November 2018 Page 37 

 All concrete below 500mm depth will remain underground with the invert of all 

structures broken/sealed to prevent possible ingress and ponding of water; 

 Soils beneath the plant, storage tanks and chemical storage areas will be sampled. 

Any contaminated soils found will be removed for disposal; and 

 All excavations resulting from demolition of plant, buildings, roads, conveyor 

platforms, etc. and earth structures will be left in a safe manner. 

 

The yard areas (e.g. platforms created for buildings, laydown areas, salvage yards, and other 

disturbed areas) will be closed and re-graded to control storm water runoff and erosion. Once 

the structures and foundations are demolished, removed, or buried, the yard areas will be 

inspected for any areas of hydrocarbon contamination. 

 

7.4.1.2 Contaminated Infrastructure and Equipment  

All contaminated infrastructure and equipment will need to be washed before removal to 

appropriate landfill sites. Rehabilitation of the facility and surrounding areas include: 

 Storing tanks and vessels, equipment, pipes, concrete buildings and floors; 

 Drain all tanks and vessels in appropriate containers and remove from site to off-site 

storage facilities or disposal thereof at authorised landfill facilities; 

 Establish polluted water routes to sumps prior to the washing of the equipment, 

tanks, and concrete buildings and floors; 

 Determine the criteria and set procedures for water that requires to be captured in 

containers  and water run-off to sumps; 

 Include possible treatment of contamination within the criteria and procedures; 

 Wash all areas and monitor water content continuously; 

 Remove all high content hazardous containers and dispose thereof at authorised 

landfill facilities; 

 Once tanks are deemed safe, dismantle and safely dispose in terms of scrap metal 

protocol; and 

 Demolish concrete and identify suitability for possible beneficial re-use (restricted 

re-sale). 

 

7.4.1.3 Underground Mine and Vent Shaft Areas 

The underground workings will be decommissioned through the implementation of the 

following actions: 
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 All salvageable equipment and plant is to be removed as the miners retreat on closure 

of mining operations; 

 All tanks, pipes and sumps containing hydrocarbons or any other fluids to be flushed 

or emptied prior to removal or abandonment once underground mine is sealed off; 

 All power and water services to be disconnected and certified as safe. Where 

practicable cabling containing copper is to be brought to surface; and 

 Surface openings (air vents, shafts, portals, etc.) will be sealed with a steel or 

concrete cover that attaches to the existing concrete collar. The entrance area 

immediately behind access portals to be backfilled with rock as a further deterrent. 

 The seal to the declines will be engineered to withstand potential pressure exerted 

on the seal from water as the workings fill during groundwater rebound. 

 

7.4.1.4 Fuel Storage and Dispensing  

Although this will be the responsibility of the supplier, closure of these facilities will focus 

on physical closure and investigation of potential subsurface contamination from petroleum 

products. Closure of these facilities will include: 

 Removing remaining fuel inventory; 

 Decontaminating equipment including tanks, piping, and dispensing equipment, as 

needed; 

 Removing equipment; 

 Demolishing all storage tanks and buildings; 

 Removing any appurtenances including piping and electrical; 

 Breaking walls and foundations to grade; 

 Hauling non-hazardous demolition debris to the adit area for backfilling; 

 Sampling soils beneath and surrounding the facility; 

 Classifying and removing any contaminated soils identified and treating them on site 

to acceptable standards or to a licensed facility if hazardous; and 

 Grading the footprints in line with adjacent yard footprints. 

 

7.4.1.5 Transport Rubble and Dispose in Pit  

All inert rubble that is created by the demolition of the plant area can be, on approval, 

disposed of down the shaft. If this is not possible then the material must be transported to 

an appropriate waste site. The transport of the rubble and discard materials should be done 

in a cost effective manner. 
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7.4.2 Structural and Infrastructural Development Footprints 

Following demolition of infrastructure and the ripping of road surfaces, the remaining 

footprints will be returned to a land use as far as reasonably and practically possible similar 

to that which existed prior to construction. This will be achieved by implementing the 

following closure actions: 

 Regraded to a topography consistent with the surrounds to control storm water runoff 

and erosion; 

 Deep ripping with at least 500mm will be undertaken in areas where there is no 

potential of damaging any pipes or cables which may be required. Where space 

allows, cross ripping to be undertaken, with the final rip to be parallel to contours. 

Where pipes or cables are present below the footprint, these will be demarcated to 

ensure that they are avoided. If necessary a shallower tine will be used in these 

areas; 

 Placement of soil stockpiled ahead of construction. The soils depths to be placed are 

dependent on the final land use, with the following be the minimum utilisable soil 

depth – utilisable soils depth includes underlying substrate and does not necessary 

specify placed growth medium thickness. 

 Soil ameliorants will be added dependent on soil fertility analyses after placement; 

 Footprints to be ploughed parallel to the contours after soils and ameliorants placed 

to mitigate compaction which may have occurred during soil placement; and 

 Natural vegetation to be established. 

 

7.4.2.1 Buildings and Paved Footprint Areas 

The entire area where the mine administration buildings, workshops, change houses and any 

other area where a building once stood should be ripped to loosen the soil. Ripping will aid 

the germination of indigenous seeds and encourage new plants to take root in these previously 

compacted areas. Any areas that have been compacted which were not direct building 

footprints should also be ripped. These areas include gravel car parking areas, gravel 

workshop yards and lay-down areas which have been compacted. 

 

7.4.2.2 Topsoil and Vegetate Footprint  

The entire footprint area from old buildings is to be laid with topsoil after it has been ripped. 

Once topsoil is laid to the appropriate depth and specifications of at least 300mm thick (after 

compaction), the area must be re-vegetated using grasses, shrubs and trees that are 

indigenous to the thatched grass ecoregion. 
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7.4.3 Fencing and Walling  

Due to the maintenance costs associated with retaining the fence, the fence will be removed 

as the areas are reclaimed.  

 

7.5 Waste  

7.5.1 Solid Waste Disposal 

The operations daily waste stream at the site will likely have consisted of plastics, wood, 

shipping and packaging materials and paper products that cannot be further recycled in the 

offices and laboratories. Also included in this waste stream will be a very small amount of 

employee generated waste from packaging of meals. This material will be handled by the 

domestic waste collection system during operations and will not be on site at the time of 

closure. 

 

7.5.2 Process Waste 

A certain amount of industrial waste will also be generated over the operating period of the 

mine. This material will include mostly scrap metal, used conveyor belts, abandoned 

vehicles, and machine parts. It is expected that these materials will be disposed of off-site 

with a certified waste collector during mine operations as part of the Waste Management 

Plan. Materials remaining upon closure will be removed and disposed of with the general 

demolition waste or recycled, where possible. 

 

7.5.3 Hazardous Materials 

Portions of the site may be identified at the time of closure as having the potential to contain 

hazardous materials either in storage or in the ground as a result of normal activities and/or 

accidental spills. In the case of stored materials such as fuel, oils, lubricants, explosives, 

hazardous chemicals, and other hazardous materials, these will be removed from site and 

handled either by disposal, resale or restocking in accordance with the transportation and 

safety procedures outlined in the appropriate Material Safety Data Handling Sheets. All such 

materials will be identified and inventoried on the surface and underground and will be 

removed from the site prior to the commencement of closure activities. 

 

7.6 Haul and Access Roads 

The following rehabilitation objectives pertaining to haul roads and access roads apply: 
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 Demolish all haul and access roads; 

 Rip and scarify all roads that have been compacted; and 

 Encourage plant growth and natural seeding in order to revegetate disturbed areas. 

 

Access roads on the mining property have been substantially compacted over the years of 

mining. Roads areas need to be ripped in order to loosen the soil and shaped according to the 

topography of the area. During the shaping process, drainage lines should be taken into 

account before revegetation takes place. River banks need to stabilised and monitored post 

closure. Once access roads have been ripped, these areas need to be laid with topsoil and 

revegetated.  

 

The rehabilitation of the mines haul and access roads should be done as the last rehabilitation 

item.  This will allow the rehabilitation contractors to make use of these roads during all 

other rehabilitation activities.  Once all other activities have been completed, the haul and 

access roads should be ripped and rehabilitated from the furthest point from the point of exit 

to the mine. 

 

7.7 Discard Dump 

Buffalo Coal has a large discard dump. The current objective is to re-work the dump once 

sufficient moisture has been removed. The final plan would then be to shape the discard 

dump facility to blend in with the surrounding topography.  The discard dump will be 

rehabilitated in line with Regulation 11 (a) and (b) of GN704, ensuring that: 

“…all residue deposits are compacted to prevent spontaneous combustion and 

minimise the infiltration of water”; and  

“…all residue deposits the rehabilitation of residue deposits is implemented 

concurrently with the mining operation”. 

The discard dump is progressively rehabilitated through grading and seeding to ensure that 

impacts are minimized as far as possible. In addition, regular monitoring is undertaken to 

ensure that deposition is occurring within the designated footprint area and that the discard 

dump is developed according to the approved design criteria.  
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All pollution control facilities surrounding the dump will remain to ensure that any 

groundwater which may come into contact with residue or material which may have the 

potential to oxidize is captured.  The discard dump would need to be compacted to ensure 

that seepage into the dump is minimal. It is recommended that prior to closure an engineered 

capping be designed. The objectives of this capping will be to: 

 Prevent moisture entering the dump; 

 Reduce the potential of oxidation; and 

 Ensure storm water measures are designed.  

 

In the case of premature mine closure, the discard dump will be closed as follows. 

 Slurry will be allowed to harden to develop a crust. Geotechnical investigations will 

need to be performed to ensure shear strength of slurry is sufficient to place material 

on top. 

 Inert Material will be placed on top of hardened tailings to shape into the existing 

topography and to ensure that the dump is free draining. 

 An engineered liner will be required to ensure that minimal water enters the system. 

 Existing pollution control facilities will remain 

 

7.8 Health and Safety Hazards  

The potential to create safety hazards as a consequence of rehabilitation should be 

considered. Potential health and safety hazards may include:  

 Re-vegetation may create a fire hazard. Observe statutory regulations and liaise with 

local fire control authorities. Prepare a fire management plan for the site; 

 The closure health and safety hazards are likely to be similar to those encountered 

during operations. Typical hazards associated with operations such as vehicle traffic, 

electrical, chemical, air quality and water hazards may also exist during the closure 

and post-closure periods because many of the same activities will continue after 

operations. The operational health and safety program may require modification to 

identify these hazards and train closure site staff accordingly; 

 All hazards that could endanger the safety of any person or animal must be identified 

and eliminated where practical; 

 All residual safety and health hazards must be identified and controlled in accordance 

with regulatory requirements and consideration of industry guidance; and 
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 They must conform to DMP guidelines for structural stability, with no significant 

slumping or failure of accessible constructed slopes or berms. No unacceptable 

hazards to humans or wildlife should be developed thorough erosion, subsidence, 

AMD or otherwise. 

 

7.9 Top Soil Stockpiles  

Topsoil provides a good microenvironment for seed germination and generally contains seeds, 

nutrients and microorganisms that are necessary for plant growth. If these are lost, then the 

system will generally take a longer time to re-establish.  During the operational activities on 

the mine, soil stockpiling becomes a requirement that would ultimately be required during 

the annual and final rehabilitation processes on the mine. Aspects that requires consideration 

include: 

 Where practical, strip and place soils when dry, and not when wet;  

 Locating topsoil stockpiles to minimise the final handling and reducing the final cost 

of rehabilitation; 

 Ensure proper drainage at stockpile to reduce erosion and removing the fertility of 

the soil; 

 Reducing the compaction of the stockpiles and ensure that soil is treated; 

 Vegetate the stockpile if soil will only be used during final rehabilitation processes; 

and 

 Manage the stockpiles so that it is used for its intended purpose. 

 

7.9.1 Soil Stripping and Stockpiling  

Soil recovery and the use thereof becomes a very important aspect of rehabilitation. A top 

soil management plan can be considered as a critical component during the operational phase 

of a mine. 
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Proper topsoil (the first 0.3m) should be stored separately from subsoil because it contains 

more nutrients and microbes than subsoil. These stockpiles should be restricted to heights 

less than 1.5 m to ensure that aeration is not compromised which in turn assists microbial 

activity and therefore soil quality. The downside to the practice is that this might not be 

practical as space on site may be limited. Allowing subsoil to contaminate topsoil dilutes the 

nutrient and organic matter content causing soil infertility. Infertility imbalances then have 

to be reclaimed and optimised by using costly fertilizers. It is recommended that the subsoil 

stockpiles should be limited in height (4-5m). Soil should not be stripped or redistributed if 

the top or subsoil is too wet. The soils should be stockpiled on the parent soils and as close 

to the originally stripped and final rehabilitation areas as possible. The top and sub soils are 

to be stockpiled in a berm like manner within the project area.  

 

Post mining soil reclamation is very difficult or near impossible if the stockpiled topsoil 

materials are of inferior quality due to mismanagement during storage. Good quantity and 

quality topsoil is an essential ingredient in the process of soil reclamation.  

 

7.9.2 Compaction Avoidance 

To avoid compaction to take place, soils must be stored and kept as loose as possible. This 

could include adding mulch to the soil at a very early stage of storage. Movement of vehicles 

at the site must be limited and trucks must dump soil in a single movement.  

 

7.9.3 Topsoil Stockpile Vegetation. 

These topsoil dumps will potentially be in place for the full life cycle of the mine or until 

concurrent rehabilitation takes place. These dumps will require vegetation to reduce the 

possibility of erosion and an alien invasive management plan to assure the quality of the 

topsoil. Care of the dumps is required to ensure quality and integrity of soils.  

 

7.9.4 Topsoil and Subsoils Stockpile Maintenance and Monitoring 

Once established, stockpiles should be managed to ensure that losses from the stockpiles are 

minimized and that additional damage to the physical, chemical or biotic component of the 

topsoil is minimised. It must be ensured that the stockpiled soil is only used for its intended 

purpose. The topsoil stockpiles must be clearly demarcated as “No Go” zones and monitored 

frequently.  
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7.9.5 Soil Amelioration 

Before replacing the soils, both physical and chemical amelioration is required. The actions 

that should be taken during the amelioration of soils are as follows: 

 The topsoil stockpile must be ripped to reduced compaction which occurred 

throughout the lifecycle of storage; 

 During the ripping process mulch and immobile fertilisers are added to restore soil 

fertility; and 

 Fertilisers are added until the soil fertility cycle has been restored. 

 

7.9.6 Soil replacement 

When replacing the soils, the sub-soil layer will be replaced first and lastly the 300mm topsoil 

in which the seeds will germinate. The risk of replacing soil in this fashion is that it enhances 

the compaction of the soil, which is one of the critical areas of hard setting. Typical actions 

of soil replacement include: 

 Not all soil must be replaced and a reserve of soil is required to repair areas that 

failed during the rehabilitation process; 

 Compaction by heavy equipment must be minimised as far as possible; 

 Compaction can be limited when soils are dry. Wet soil add to the compaction; 

 When soils are replaced, it must be ripped to full rooting depth; and 

 In places where revegetation is difficult the vegetation can be tiled. 

 

7.10 Material Balances 

Rehabilitation measures require the infilling of all adits/voids and top soiling of all disturbed 

areas.  In order to determine that sufficient material is available for the required 

rehabilitation measures, a survey of available fill material and topsoil stockpiles was 

undertaken by Buffalo Coal.  These estimates provided a rough indication of the material 

balance at Magdalena and whether additional material will be required for successful 

rehabilitation.  Based on Buffalo Coal’s survey department calculations, currently the existing 

stockpiles was estimated at 2 335 411m³. Buffalo Coal require 2 544 714 m³ of fill material 

in order to rehabilitate all open voids. This results in a shortfall of approximately 232 303m³.   

During rehabilitation, adjustments can be made to the final filling of the voids to account for 

this shortfall as there was erosion on the pre-mining surface which does not now exist. 
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Based on figures provided by Buffalo Coal’s Survey Department, spoils 12 (26 196m²), 1 (46 

633 m²) and 3 (35 130 m²) constitute the topsoil stockpiles, with a combined total of 107 959 

m² of topsoil available for rehabilitation purposes.  The total area of disturbed land 

(development footprint) requiring a minimum layer of 300mm of topsoil, is approximately 

127 000m² (127 ha).  Magdalena, therefore, requires a minimum of 38 100m³ of topsoil to 

ensure successful rehabilitation of the mining footprint.  Buffalo Coal therefore have a topsoil 

surplus and sufficient topsoil material for all rehabilitation and reparation activities.   

 

7.11 Hydro-seeding/Re-vegetation 

The following aspects relate to hydro-seeding/re-vegetation: 

 A suitably qualified hydro-seeding specialist should be contracted to perform the 

seeding process; 

 A grass mixture utilising endemic grasses should be utilised in the seeding process; 

 The seed mixture should be incorporated into mulch which includes fertiliser and 

germination acceleration agents; 

 The seed mulch should then be used to fill the Hessian socks; 

 The seeded areas should then be irrigated according to the recommendation of the 

hydro-seeding specialist; 

 Re-vegetation should take ideally take place during spring and summer where plant 

growth is at its maximum; 

 If self-succession of grass does not occur, fertilisers must be used to promote 

growth; 

 Weekly monitoring should take place in order to ascertain the efficacy of the hydro-

seeding and to repair any areas where gullies or rills are forming; and 

 Note that hydro-seeding is primarily for grasses and smaller shrubs. Larger shrubs 

and trees will need to be hand-planted. 

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

 Prevent erosion; 

 Restore the land to the agreed land capability; 

 Re-establish eco-system processes to ensure that a sustainable land use can be 

established without requiring fertilizer additions; and 

 Restore the biodiversity of the area as far as possible. 
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A suitably qualified hydro-seeding specialist should be contracted to perform the seeding 

process; 

 A grass mixture utilising endemic grasses should be utilised in the seeding process; 

 Analysis of the soils on the site returned deficiencies of nitrogen, phosphorus and 

potassium. Depending on the outcome of the soil tests, a standard 3:2:1 (25) ratio 

N:P:K fertilizer should be added to the soil in a slow release granular form at a rate 

of approximately 200 kg/ha before re-vegetation (These results must be verified prior 

to rehabilitation commencing). It will be necessary to re-evaluate the soil conditions 

of the site at regular intervals to determine if additional fertiliser applications are 

required; 

 The seed mixture should be incorporated into mulch which includes fertiliser and 

germination acceleration agents; 

 The seed mulch should then be used to fill the Hessian socks; 

 The seeded areas should then be irrigated according to the recommendation of the 

hydro-seeding specialist; 

 Weekly monitoring should take place in order to ascertain the efficacy of the hydro-

seeding and to repair any areas where gullies or rills are forming; and 

 Note that hydro-seeding is primarily for grasses and smaller shrubs. Larger shrubs and 

trees will need to be hand-planted. 

 

The following aspects related to the establishment of grass on rehabilitated areas applies: 

 Once sufficient basal cover has been established, the introduction of species 

representative of the grass vegetation type may commence; 

 Introduction of these species should commence through the stages of natural 

succession, i.e. Pioneer species (grasses, herbaceous species), Secondary species 

(grasses, small shrubs, and small trees) and Climax state (larger shrubs, large trees); 

 This process will also occur naturally as seeds from the neighbouring thatching grass 

areas are introduced and germinate; 

 Certain tree species can be selectively introduced, however consideration will need 

to be given to rooting depths and soil stability as well as the ability of the trees to 

establish on the subject area; 

 A test area should be designated to test possible tree species to be introduced for 

their ability to grow in different substrates. This should commence immediately in 

order to allow informed decision making once rehabilitation commences; and 

 The primary goal is to achieve a stable, climax state, representative of the thatching 

grass and vegetation type where the ecological function of the plant community is 

tolerant of most environmental conditions it encounters. 
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The soil factors most likely to affect the success of rehabilitation are: 

 Compaction or the presence of hard layers that restrict root penetration; 

 Surface crushing or hard-setting; 

 Acidity, alkalinity, salinity or sodicity; 

 Presence of excess Manganese, Aluminum or heavy metals; 

 Low availability of nutrients (especially nitrogen and phosphorous but can also 

include other major and minor plant nutrients); and 

 Water repellence. 

 

7.12 Surface and Groundwater 

7.12.1 Surface Water 

In order to prevent contamination of surface water the Magdalena EMP requires that surface 

water containment or diversion structures be constructed and maintained. This has been 

undertaken at Magdalena in the form of the 3 PCD’s to which all surface water is directed. 

Diversion berms exist up-gradient of the development footprint to divert clean storm water 

run-off from the Magdalena footprint area. As with the groundwater, Buffalo Coal is cognizant 

of the surface management issues and is continually assessing and implementing corrective 

actions to improve the mine’s surface water management. The preferred closure actions 

pertaining to surface water are as follows: 

 The designs implemented will ensure compliance with GN704;  

 Regular monitoring of boreholes and trench systems will continue with an action plan 

to address surface water contamination where it does occur; 

 Additional monitoring boreholes shall be constructed as and when they may be 

needed. This will be determined by the yearly audits done on the mine; 

 There will be no unwashed ore left on site; 

 Polluted water used in the plant will only be kept in dams constructed for that 

purpose, thereby minimizing contamination of the ground-water; 

 In areas of shallow ponding where the topography allows for mitigatory action, the 

land will be reshaped and rehabilitated to enable free drainage to occur; 

 Free draining contour canals and diversions will be built and maintained as an ongoing 

process, in order to protect the establishing vegetation and to keep erosion of soil 

and gullying to a minimum;  
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 Due to the steepness of the rehabilitated surface of the adit site, the stormwater 

diversion berm will be maintained until the quality of the rehabilitated vegetation 

can once again accept the Mean Annual Runoff (MAR); and 

 Any areas of subsidence will be refilled, compacted and grassed. 

 

7.12.2 Groundwater 

On closure of the mine, any decant water must be managed appropriately.  Farmers may wish 

to utilise this resource.  Abstraction can lower water levels, thus causing oxidation to 

recommence.  Uncontrolled abstraction can lead to repeated wetting and drying, 

acidification and neutralisation.  This process uses up the existing calcite in the pillar 

structures, which can cause instability and collapse of the coal pillars.  These unstable 

conditions may generate lines of weakness to the surface in the form of fissures and fractures 

thereby inducing infiltration from the surface and exposure to an oxidising environment.  The 

preferred closure actions pertaining to groundwater are as follows: 

 The designs implemented will ensure compliance with GN704;  

 Regular monitoring of boreholes and trench systems will continue with an action plan 

to address groundwater contamination where it does occur; 

 Additional monitoring boreholes shall be constructed as and when they may be 

needed. This will be determined by the yearly audits done on the mine; 

 Seal all old vent shafts and adits; 

 Multiple-level monitoring wells must be constructed to monitor base-flow quality 

within the identified sensitive zones and to monitor groundwater level behaviour in 

the underground workings.  The results of the monitoring programme will be used to 

confirm/validate the predicted impacts on groundwater availability and quality after 

closure; 

 Update existing predictive tools to verify long-term impacts on groundwater, if 

required; 

 Present the results to DWS on an annual basis to determine compliance with the 

closure objectives; 

 Pollution control dams could be used to intercept polluted seepage water. This should 

be considered if it is found that surrounding surface water resources are indeed 

negatively affected by pollution. Regular sampling of these surface water resources 

is essential; 
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 All mined areas should be flooded as soon as possible to prevent oxygen from reacting 

with remaining pyrite;  

 Audit the monitoring network annually; 

 The backfilled area will be compacted. This will reduce the permeability of the 

rehabilitated area; 

 Caution will be taken to prevent cavities between large pieces of rock that are 

backfilled so as to minimize oxygen intrusion; and 

 An alternative source of water must be supplied to groundwater users in the unlikely 

event of any negative impact on their boreholes due to their mining activities. 

 

7.12.3 Ongoing seepage and control of rain water 

The preferred closure actions pertaining to seepage and rain water control are as follows: 

 Pollution control structures and storm water management measures will be 

maintained until closure has been obtained.  This will ensure the maintenance of the 

fresh water and polluted water catchments;   

 Avoid all storm water runoff entering the adit area with effective diversion berm.  

This will minimise any impact on the ground water by restricting the ingress of surface 

runoff water into the mining voids; and 

 Suitable mining centres and safety factors will be implemented to ensure ground 

stability.  This prevents surface subsidence and the creation of fissures/cracks to 

surface. 

 

7.13 Slurry Pond 

A hydrogeological assessment of the slurry ponds at Magdalena (GCS, February 2012) was 

undertaken and submitted to the DWS in accordance with IWUL licence condition 

requirements in March 2012. This assessed the condition of the current operational slurry 

pond and made a number of recommendations for management in order to minimize potential 

long term groundwater pollution incidents including:  

 Prevention of slurry disposal in the northern parts of the existing slurry pond. Disposal 

must move to the south away from the geological dyke that transects the northern 

part of the pit.  

 The northern part must be kept dry and the overall slurry pond must be kept to a 

minimum.  



Buffalo Coal (Pty) Ltd Magdalena Closure Cost Assessment 2018 

17-1147 13 November 2018 Page 51 

 To minimize slurry disposal and to keep deposition rates to a minimum.  

 To change the dynamics of the current return water system and it is suggested that 

a lined facility be constructed to deal with return water. 

A lined PCD has been designed to be located down-gradient of the slurry pond as per 

hydrogeological assessment recommendations, these plans are still to be approved by DWS 

and therefore has not yet been implemented on site.  The slurry pond is thus not compliant 

with the rehabilitation management measures as proposed in the approved EMP, which states 

that all designs on site will be implemented to ensure compliance with GN 704) issued in 

terms of the National Water Act.   

 

7.14 Soils 

7.14.1 Long term soil stability 

The preferred closure actions pertaining to soil stability are as follows: 

 Erosion control structures and rehabilitated surfaces will be maintained until the 

surface is stable and self-supportive. 

 

7.14.2 Final rehabilitation in respect of erosion and dust control 

The preferred closure actions pertaining to erosion and dust control are as follows: 

 Disturbed areas will be kept to a minimum; 

 Exposed surfaces must be re-vegetated as soon as possible; 

 A re-vegetation programme will be implemented and maintained until the area 

becomes self-supportive and a closure certificate is granted; 

 Where disturbed areas cannot be re-vegetated, appropriate measures will be taken 

to control erosion.  These may include grading of surfaces to prevent rapid run-off of 

storm water and energy dissipaters if necessary; 

 The area will be rehabilitated to be free draining and fit into the surrounding 

landscapes;  

 Dust suppression will continue during the decommissioning phase; and 

 All of the above will be in accordance with the regulations and approval of by the 

relevant agencies. 
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7.15 Alien Invasive Species 

The following is relevant: 

 Controlling the introduction and spread of alien invasive species is an important 

consideration in rehabilitation. Alien species infestations on rehabilitated areas can 

be very difficult to control and the emphasis should be on prevention rather than 

cure; 

 Alien invasive vegetation is often vigorous, persistent and good colonisers. 

Consequently, they may rapidly invade sites being rehabilitated; 

 Alien invasive vegetation in areas adjacent to those disturbed by mining should be 

controlled to reduce the potential seed load. Be sure the mine site does not become 

a source of alien invasive species for possible infestation of adjacent properties;  

 Care must be taken to ensure that alien invasive species are not introduced to the 

area in topsoil, hay, mulch or manure or as contaminants in seed of the desirable 

species; 

 Clean equipment coming on to site from other areas to remove seed or plant 

pathogens; 

 Fertilisers and manures should always be used carefully as they can stimulate weed 

growth, seed set and spread. A vigorous cover of the desirable plant species is often 

an effective impediment to invasion by weed species; 

 Early detection of alien invasive species before they are well established can simplify 

their control; 

 Cultivation, hand weeding, burning and herbicides can all be used in attempts to 

control weed infestations. However, control can be difficult where desirable plants 

are growing amongst the weeds; and 

 Selective grass herbicides can be used for grass weeds in areas revegetated with non-

grass species. Herbicides can be applied selectively using wick applicators in some 

cases, for example, when the weeds are much taller than the desirable species. 

 

7.16 Subsidence  

Sinkholes may continue for many years following closure of the mine as sinkholes are a 

completely natural occurrence. Renewed sinkhole formation and subsidence may occur 

following recharge of the groundwater level in the underground workings but this is subject 

to investigation. The following measures must be implemented to ensure that the mine 

understands the full extent of the risk: 

1. Management of ground movement; 

2. Identify potential sinkhole areas; 
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3. Monitor seismic events; 

4. Investigate areas of movement; and 

5. Implement agreed remedial action. 

 

Remediation measures include:  

 Controlled access to the vicinity of sinkholes by the use of fencing; 

 Erection of signs warning of sinkhole developments and presence; 

 Filling and doming of sinkholes where necessary. Depending on the size and shape of 

the cavity, large boulders are inserted into the hole to block the most bottom throat 

of the hole. The subsequent boulder sizes are reduced and the cavity is filled to the 

top. The top section is compacted and domed to reduce the ingress of water down 

the cavity. In some instances the hole is cemented over the more stable slopes of the 

cavity ensuring a more stable landform. In such cases the cement is covered by soil, 

domed and vegetated to reduce the ingress of water in the vicinity of the cement 

blocks; 

 Reshaping landform to minimise water ponding; and 

 Minimise and/or control water discharges thereby minimising the potential of 

seepage that might trigger a sinkhole. 

 

7.17 Maintenance of Rehabilitated Areas  

All areas must be maintained for a period of five (5) years after formal rehabilitation ceases. 

During maintenance, the following should be done: 

 Clearing of alien and invasive plants to allow indigenous plants to out-compete 

invasive and take a strong hold in the area; 

 Watering of larger trees that were planted during rehabilitation to allow for these 

tree to establish adequately; 

 Patching/fixing of any areas that have eroded since rehabilitation; 

 If hydro-seeding was not effective during the first application, a second application 

of hydro-seed mixture may have to be applied in certain areas. The application of 

hydro-seed should be at the discretion of the hydro-seeding specialist; 

 Maintain water runoff areas so as to not increase chances of further potential erosion 

or water ingress into the rehabilitated voids; 

 Encourage growth of plants and grasses by cordoning off, fertilising and watering 

areas that have struggled to take root or re-vegetate;  

 Areas of high importance (i.e. slopes or riparian areas) should be more vigorously 

maintained, fertilized and watered during maintenance; 
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 Along the crest of steep gradients’ a 1 m high Hessian screen should be placed around 

the facility to assist with the trapping of seeds and to protect the crest from wind 

erosion; 

 Regular application of fertiliser should take place in order to ensure efficient 

establishment of vegetation cover until such time as sufficient organic matter is being 

produced by the established grasses to allow for self-sustaining growth; 

 The process of unification can be utilised to ensure a constant supply of organic 

compost (fertiliser). This entails the establishment of a compost heap, where cleared 

indigenous organic matter is stored and allowed to break down naturally to the point 

of resembling garden compost; 

 Care must be taken to ensure that only indigenous plant matter is utilised for this 

process, as the presence of alien invaders may cause the establishment of invader 

plant communities in the rehabilitated areas: and 

 With the re-establishment on natural ecological processes, Herpetofauna fauna and 

flora will slowly return to normal on the mining areas. 

 

7.18 Social Programs and Strategies 

7.18.1 Closure Planning 

This final rehabilitation, decommissioning and mine closure plan considers the optimal use of 

mine land and infrastructure during the closure phase of the mining life cycle.  

 

Buffalo Coal is geared towards mitigating the impact of mine-closure on surrounding 

communities and specific planning is required regarding the post-mining use of the physical 

assets of the mine for potential community development purposes. These physical assets for 

Magdalena include:  

 Offices 

 Workshop; 

 Powerlines; and 

 Roads.  

 

All infrastructure and mine management programmes on projects will be conceived and 

implemented within the context of accepted standards of sustainable development. 
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7.18.2 Transfer of ownership of and responsibility for some infrastructure and 

services 

Possibilities include the transfer of infrastructure to local, provincial or national authorities 

for local authority management. This infrastructure includes:  

 Offices; 

 Workshop; 

 Powerlines; and 

 Roads.  

 

7.18.3 Post-closure use of mine infrastructure  

Once the possibilities for concurrent use of mine infrastructure have been exhausted, the 

future of the remaining land and infrastructure belonging to or managed by the mine will be 

considered. It is not always possible to find alternative uses for mine-specific infrastructure 

or land-use. However, the mine will examine each component of its land and infrastructure 

and assess the extent to which post-mining use is possible. These options will include the 

following:  

 Transfer of land and associated infrastructure to the landowner or surrounding 

communities for conversion and use in local economic development, skills 

development and training programmes to build capacity in a number of vocational or 

technical areas; and 

 Rehabilitation of the land or demolition and removal of the infrastructure.  

 

 

8 SCHEDULE OF ACTIONS 

The schedule of actions for rehabilitation, decommissioning and closure will take place as 

per the following phases. 

 

8.1 Phase: Operation  

During the operations phase the following actions will take place: 

 Employee training: Employee training will take place during the operational phase to 

ensure that when Magdalena closes, employees have sufficient transferable skills to 

find employment elsewhere; 
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 Concurrent rehabilitation: As per the Annual Rehabilitation Plan, Buffalo Coal aims 

to ensure that concurrent rehabilitation takes place; 

 Closure and rehabilitation: Areas that are no longer in use will be closed and 

rehabilitated; and  

 Update of the required plans as per GN R1147: The annual rehabilitation plan, final 

rehabilitation, decommissioning and mine closure plan, and the Environmental Risk 

Report will be updated on an annual basis to ensure Buffalo Coal continues to work 

towards its closure vision.  

 

8.2 Phase: Decommissioning and Closure 

During the decommissioning and closure phase which is expected to last for the one to two 

years after the cessation of mining the following actions will take place: 

• Demolition of infrastructure: All infrastructure remaining on site, that will not 

be handed over to the surrounding community, will be demolished and removed; 

and 

• Sealing of Shafts and Adits: All shafts and adits will be sealed to ensure that they 

are safe and cannot be easily accessed. 

 

8.3 Phase: Rehabilitation 

During the rehabilitation phase the following actions will take place: 

 Transfer of facilities (possibly the access road or infrastructure): Facilities are 

required to be transferred to new landowners; 

 Cleaning up of contaminated areas: all areas that have been contaminated will be 

remediated;  

 Shaping: Areas requiring shaping will be shaped; 

 Vegetating: Buffalo Coal will allow the natural vegetation to be established on all 

denuded areas and where natural vegetation is not developing, will ensure vegetation 

growth through seeding processes as quickly as possible; 

 Monitoring: The site will be monitored to ensure the stability of landforms, that 

vegetation establishes and to monitor for possible latent risks. Once the studies prove 

the site is non-polluting and has reached equilibrium with the surrounding 

environment an application can be made to the relevant government department for 

the cessation of these activities; and 
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 Aftercare and maintenance: The monitoring programmes will be used to identify 

areas that require aftercare and maintenance. The length of this activity is therefore 

dependant on the continuation of the monitoring programmes.  

 Groundwater quality and levels: This process of monitoring has to continue up to the 

point of establishing water levels of the pre-mining environment and water quality 

of acceptable standards; and 

 Surface water quality. 

 

9 REHABILITATION TEAM 

Error! Reference source not found. details the actions, objectives and responsible party for 

all rehabilitation activities to be undertaken at Magdalena. 

 

Table 9-1: Actions, objectives and responsible party for rehabilitation activities 

Responsibility Duties 

Mine Manager Owning and Overseeing the overall rehabilitation 

Rehabilitation Specialist (contractor) Implementation of rehabilitation measures 

Environmental Manager Monitoring of the Rehabilitation progress 

Environmental Engineer Responsible for landform redesign 

Hydro–seeding/revegetation specialist 
(Contractor) 

Seeding where applicable 

Closure Contractors Any further decommissioning and closure 

 

Table 9-2: Actions, objectives and responsible party for rehabilitation activities. 

Rehabilitation 
Area/s  

Actions  Objectives  Responsible party/ies  

Landform redesign 

Design the final 
landform and 
develop a change 
management 
process to inform 
final landform 
design. 

 Design the final 
landform to 
determine 
topography in 
conjunction with 
surrounding areas 

 Mine management 

 Environmental 
engineer 

Natural surface 
water and ground 
water 

Return all 
natural surface 
water and 
ground water 
back to pre-
mining 

 Natural surface 
water drainage line 
as part of the final 
land form design 

 Groundwater 
recharge will require 
a full management 
plan to identify 
possible surface 
stability issues and 

 Hydrogeologist 

 Hydrologist 

 Wetland specialist 

 Mine management 
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Rehabilitation 
Area/s  

Actions  Objectives  Responsible party/ies  

final decant to the 
surface water bodies 

 Wetland system 
returned to original 
flow 

Acid Mine Drainage 
(AMD) 

Develop a 
management 
plan to mitigate 
AMD on mine site 

 Identify and manage 
all current areas of 
Acid mine drainage 
on site 

 Predict possible 
areas of decant after 
water has rebound in 
mine sites 

 Create appropriate 
mitigation for future 
post mine decant 
(surface water) or 
plumes (underground 
water) 
 
 

 Hydrogeologist 

 Rehabilitation 
specialist 

 Water treatment 
engineers 

 Mine management 

Buildings and 
infrastructure – 
Plant area, mine 
area and surrounds 
(excluding 
infrastructure to be 
handed over to a 
third party) 
 

Demolish all 
steel, 
mechanical, 
electrical, 
concrete and 
brick structures  

 Dismantle mine 
related 
infrastructure  

 Demolish all 
concrete, brick 
and/or gravel 
foundations, slabs, 
pavements, 
roadways  

 Dismantle all fencing 
for recycling or 
metal scrapping  

 Remove all fuel 
storage facilities 
(tanks, reticulation 
etc.) and have them 
removed by an 
accredited fuel 
handling company  

 The foundations of 
all buildings that will 
be removed should 
be removed to a 
depth of 0.5 m  

 Rehabilitation 
contractor  

 Mine Manager  

 Closure contractor 

Transport rubble 
and dispose in 
pit  

 All building rubble 
should be adequately 
disposed of in the 
open pits  

 Rehabilitation 
contractor  

 Mine Manager 

 Closure contractor  

Discard Dump 

Design the final 
landform and 
develop a change 
management 
process to inform 
final landform 
design. 

 Design the final 
landform to 
determine 
topography in 
conjunction with 
surrounding areas 

 Mine management 

 Environmental 
engineer 

Adjust Side 
slopes and 
construct final 
landform to 

 Prevent erosion  

 Blend dump into 
surrounding 
topography 

 Rehabilitation 
contractor  

 Mine Management  
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Rehabilitation 
Area/s  

Actions  Objectives  Responsible party/ies  

prevent erosion 
and minimise 
visual impact  

Topsoil, grade 
newly rehabilited 
area and allow 
natural 
revegetation (or 
hydro-seed) of 
the footprint  

 Topsoil to a 
minimum depth of 
300 mm (30 cm)  

 Encourage re-
vegetation or 
implement hydro-
seeding of waste 
rock  

 Facilitate the 
reintroduction of 
indigenous 
vegetation  

 Rehabilitation 
contractor  

 Mine Management  

 Hydro-seeding 
contractor  

Buildings and 
infrastructure – 
Footprints  
 

Rip and Scarify 
plant area and 
all other building 
and paved 
footprint areas  

 Loosen soil  

 Aid germination of 
seeds and encourage 
roots to take hold  

 Rehabilitation 
contractor  

 Mine Manager  

Topsoil and allow 
natural 
revegetation of 
the footprints  

 Topsoil to a 
minimum depth of 
300 mm   

 Re-vegetate using 
flora indigenous to 
the area. 

 Rehabilitation 
contractor  

 Hydro-seeding 
specialist 
(contractor)  

 Mine Manager  
Environmental 
Manager 

Haul and access 
roads  
 

Rip and Scarify  

 Demolish all haul 
and access roads (rip 
and scarify to loosen 
soil)  

 Encourage plant 
growth and natural 
seeding (encourage 
roots to take hold)  

 Aid germination of 
seeds  

 Rehabilitation 
contractor  

 Mine Manager  

Topsoil and allow 
natural 
revegetation  

 Return areas back to 
natural vegetation 
state (restore land 
for potential grazing 
purposes)  

 Only plant and re-
vegetate with 
indigenous flora  

 Rehabilitation 
contractor  

 Hydro-seeding 
specialist 
(contractor)  

 Mine Manager  

 Environmental 
Manager 
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10 GAPS IDENTIFIED 

While the best effort has been made to understand the possible impacts on the surrounding 

environment, specifically with regards to groundwater, the models cannot predict for 

unplanned future activities which may impact on the rehabilitation measures suggested by 

this plan.  Groundwater Assessments have been conducted at Magdalena although there is a 

gap in understanding the long-term potential for decant from underground workings. It is 

recommended that the groundwater model needs to be calibrated as mining continues.  

An accurate topsoil stockpile figure could not be provided by Buffalo Coal, and thus topsoil 

material balances were calculated based on estimations.   

At this stage it is uncertain if any infrastructure will be transferred to the landowner or 

surrounding community, this is still to be negotiated.   

 

11 RELINQUISHMENT CRITERIA 

The relinquishment criteria for each of the closure actions identified in Section 6 are listed 

in the sections that follow.  It is recommended that these closure criteria be updated as 

Magdalena nears the end of mining operations.  

 

11.1 Buildings and Infrastructure 

The main actions involve demolishing and removing all infrastructure that will not be handed 

over to a third party.  Any structures that are deeper than 500 mm can be left in situ once 

they have been made safe (i.e. sealed).  All disturbed areas should then be ripped, top soiled 

and revegetated. There should be no evidence of bricks, wood, concrete or steel on site after 

the demolition of these facilities. 

 

11.2 Haul and Access Roads 

The closure criteria for haul and access roads have been covered in Section 6.6.  Any 

structures that are deeper than 500 mm can be left in situ once they have been made safe 

(i.e. sealed).  All disturbed areas should then be ripped, top soiled and revegetated. The 

completion criteria for the haul and access roads are shown in Table 11-1: Completion criteria 

for the Access Road. 
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Table 11-1: Completion criteria for the Access Road 

Rehabilitation Area/s  Actions  Objectives  Responsible party/ies  

Access road 

Rip and Scarify  

Demolish all access roads (rip 
and scarify to loosen soil)  
Encourage plant growth and 
natural seeding (encourage 
roots to take hold)  
Aid germination of seeds  

Rip and Scarify  

Topsoil and allow 
natural 
revegetation  

Return areas back to natural 
vegetation state (restore land 
for potential grazing 
purposes)  
Only plant and re-vegetate 
with indigenous flora  

Topsoil and allow 
natural revegetation  

 

11.3 Adits and Underground Workings 

All adits will be sealed and backfilled. Currently there are five (5) adits. The older adits such 

as Adit 1 (Main Adit), Frank Shaft and Malcolm shaft have become redundant and are currently 

being used for ventilation. When ventilation from these adits are no longer required, they 

will be sealed and backfilled.  Landscaping of the area will be done to an acceptable design, 

so as to imitate the pre- mining relief, which will make the area easily accessible and 

manageable for post mining usage.  The majority of the underground facilities will have been 

rehabilitated at closure. The surface openings will be capped and sealed. The completion 

criteria for the mining voids are shown in Table 11-2. 

 

Table 11-2: Completion criteria for the Adit and Underground Workings  

Rehabilitation Action Completion Objective Rehabilitation Works Completion Criteria 

Adits 

Geotechnically stable 
and safe 

Sloping of facility 

Slope is of an angle that is 
deemed safe by an expert. 
They should not exceed 1:3 
(preferably 1:5) 

Establish native 
vegetation cover 

Topsoil placement, 
ripping and vegetate 

Establishment of vegetation 
on >85% of surface 

Blending of the final 
landform 

Removal of piping 
and other 
infrastructure 

All piping and infrastructure 
are removed from the 
facility and recycled or used 
for scrap  

Underground mined 
areas 

All shafts and 
ventilation shafts 
sealed and capped 

Cap and seal with 
concrete and 
determine stability  

Stable concrete caps in place 

Fence and signage all 
underground 
installations 

Fence and include 
signage 

Fenced and appropriate 
signage in place 
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11.4 Discard Dump 

At closure the discard dump will be shaped, capped and revegetated. This will ensure that 

the facility remains stable, blends into the surrounding environment and is non-polluting in 

the long term. The completion criteria for the dump are shown in Table 11.3 

 

Table 11.3: Completion criteria for the Discard Dump 

Rehabilitation Action Completion Objective Rehabilitation Works Completion Criteria 

Discard Dump 

Geotechnically stable 
and safe 

Sloping of facility 

Slope is of an angle that is 
deemed safe by an expert. 
They should not exceed 1:3 
(preferably 1:5) 

Establish native 
vegetation cover 

Topsoil placement, 
ripping and vegetate 

Establishment of  vegetation 
on >85% of surface 

Blending of the final 
landform 

Removal of pipping 
and other 
infrastructure 

All pipping and 
infrastructure are removed 
from the facility and 
recycled or used for scrap  

 

11.5 Natural Surface and Groundwater  

Surface water drainage has been established according to the final landform topography. 

Groundwater flow has been identified and possible decant areas identified. The completion 

criteria for the natural surface and ground water are shown in Table 11-4. 

 

Table 11-4: Completion criteria for Surface and Groundwater  

Rehabilitation Action Completion Objective Rehabilitation Works Completion Criteria 

Natural surface and 
ground water 

Surface water free 
drainage into large 
streams 

Free flowing areas for 
surface water  

No obstructions or ponding 
on surface areas 

Return Wetland to 
original flow 

Allow flow to return 
to original flow rate 
through appropriate 
sloping 

Original wetlands established 

Ground water flow 
established and decant 
areas identified 

Ground water 
rebound with possible 
decant areas 

Decant areas identified for 
possible further treatment 
facilities 

 

11.6 Acid Mine Drainage  

AMD criteria will be introduced to ensure mitigation measures for any surface and ground 

water contamination. Possible future decant would require treatment facilities as a 

mitigation measure. The completion criteria for the AMD are shown in Table 11-5. 
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Table 11-5: Completion criteria for AMD  

Rehabilitation Action Completion Objective 
Rehabilitation 
Works 

Completion Criteria 

AMD 

AMD mitigation 
measures for plume’s 
developing during the 
water recharge of the 
mine and possible 
decant post mining 

Hydrogeology study 
on the effects water 
recharge of the 
underground 
workings 

All mitigation measures must 
be in place before sign-off on 
risk 

 

11.7 Rehabilitation Assessment Sign Off 

When the completion criteria have been achieved, the Buffalo Coal Mine Environmental 

Manager will undertake the following steps: 

 Engage suitably qualified and experienced consultants to complete a final 

rehabilitation assessment and record findings to ensure all objectives have been met; 

 Arrange for a meeting with relevant Government agencies to obtain consensus that 

the necessary requirements have been fulfilled and that no further work is required; 

and 

 Conduct a basic environment assessment as per the EIA regulations and submit this 

alongside the application for a closure certificate. 

 

12 CLOSURE COST 

The required closure costs should the mine undergo sudden closure as well as for LOM were 

calculated using the above closure actions. The methodology, assumptions and costs 

calculated are detailed as follows. 

 

12.1 Methodology 

The NEMA regulations require that the closure costs be calculated according to real rates. 

GCS sourced these rates from a third party contractor specialising in demolition and 

rehabilitation. The following methodology was used to determine both: 

1) The Sudden closure cost; and  

2) The LOM closure cost. 

 

In order to calculate the closure cost using the third party contractor rates, each of the 

closure actions were broken down into specific units (i.e. roads, power lines, railways, 

buildings, plant equipment etc.). 
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The latest mine layout drawings were used to determine the quantities for each of these 

units (e.g. m, square metres (m2), m3, ha or t).  

 

The quantities determined for each of the units were then applied to the third party 

contractor rates to determine a closure cost per unit.  These costs were then summed 

together to get Subtotal 1 – the preliminary closure cost.  

 

A 10% contingency was then calculated on Subtotal 1 and added to this to get Subtotal 2 – 

the closure cost excluding Value Added Tax (VAT). 

 

The sudden closure cost (assuming the mine were to close tomorrow) was based on the most 

current mine layout.  The major rehabilitation measures that would need to take place should 

the mine undergo sudden closure would include: 

 The dismantling of all surface infrastructure; 

 The backfilling and shaping of the adit/box cut; 

 The ripping and re-vegetating of the remaining disturbed areas including haul and 

access roads; and 

 The aftercare and maintenance measure which would include monitoring. 

 

The LOM closure cost was calculated under the assumption that there would be no addition 

or expansion to the current surface infrastructure at the mine.  The major rehabilitation 

measures that would thus need to take place would include: 

 The dismantling of all surface infrastructure; 

 The backfilling and shaping of the adit and box cut; 

 The ripping and vegetating of the remaining disturbed areas including haul and access 

roads; and 

 The aftercare and maintenance measure which would include monitoring. 
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12.2 Assumptions 

12.2.1 Sudden Closure Assumptions 

The following assumptions were made were the mine to undergo sudden closure: 

 Third party contractor rates from a demolition and rehabilitation company were used 

to calculate the costs; 

 The costs were calculated using these GCS contractor rates as well as rates provided 

by contractor Leomat; 

 All buildings were assumed to be single story brick building; 

 All surface infrastructure would be demolished and removed to a depth of 500 mm. 

Any infrastructure below 500 mm will be sealed, made safe and left in situ; 

 As there are currently no agreements in place for the handover of infrastructure to 

a third party, it was assumed that all infrastructure would be demolished; 

 It is assumed that no plant structures are required to be demolished at the cessation 

of mining activities; 

 The adit would be sealed and backfilled with all the available waste rock and topsoil 

stockpiles;  

 There will be no expansion or addition to the surface infrastructure for the LOM; 

 Costs were included for groundwater and surface water monitoring for a 5-year 

period after the closure and rehabilitation efforts cease; 

 The disturbed area will be returned to its pre-mining agricultural (grazing land) state; 

 Costs for care and maintenance of the site as well as water management for a period 

of five years were included; 

 No salvage value was added; 

 A 10% contingency was added to the subtotal to account for any unforeseen shortfalls. 

 

12.2.2 LOM Assumptions 

The following assumptions were made with regards to the LOM closure costs: 

 No additional surface infrastructure is planned or will be constructed; 

 The only expansion to activities at Magdalena will occur underground, there will be 

no expansion to surface infrastructure or activities; 

 No new roads will be constructed; 
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 Certain Voids will be rehabilitated as mining progresses; 

 Based on the above it is assumed that costs relating to the removal and rehabilitation 

of all surface infrastructure at the LOM will be equal to the assumed sudden closure 

costs; 

 Third party contractor rates from a demolition and rehabilitation company were used 

to calculate the costs; 

 The costs were calculated using these GCS contractor rates as well as rates provided 

by contractor Leomat; 

 All buildings were assumed to be single story brick building; 

 All surface infrastructure would be demolished and removed to a depth of 500 mm. 

Any infrastructure below 500 mm will be sealed, made safe and left in situ; 

 As there are currently no agreements in place for the handover of infrastructure to 

a third party, it was assumed that all infrastructure would be demolished; 

 It is assumed that no plant structures are required to be demolished at the cessation 

of mining activities; 

 The adits would be sealed and backfilled with all the available waste rock and topsoil 

stockpiles;  

 There will be no expansion or addition to the surface infrastructure for the LOM; 

 Costs were included for groundwater and surface water monitoring for a 5-year 

period after the closure and rehabilitation efforts cease; 

 The disturbed area will be returned to its pre-mining agricultural (grazing land) state; 

 Costs for care and maintenance of the site as well as water management for a period 

of five years were included; 

 No salvage value was added; 

 A 10% contingency was added to the subtotal to account for any unforeseen shortfalls. 

 

12.3 Closure Cost 

The calculated closure cost if Magdalena were to undergo Sudden Closure as well as the costs 

for LOM closure are summarised in Table 12-1. Table 12-1 shows that the sudden closure 

costs calculated for Magdalena, using third party contractor rates is R47 577 284.10 and the 

LOM closure costs calculated are R38 954 878.90.  The difference in the costs is primarily 
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due to the planned rehabilitation of Adits are currently being used for ventilation, as well as 

concurrent rehabilitation to the discard dump.   

 

The detailed cost calculations are provided in Appendix A. 

 

Table 12-1. Summary of 2017 Closure Costs for Magdalena. 

  Magdalena Coal Mine Closure Costs 2017 LOM Closure Cost Sudden Closure Cost 

1 Surface Infrastructure R2 931 410.25 R2 914 499.97 

1.1 Processing Plant & Related Infrastructure R835 537.52 R835 537.52 

1.2 Buildings & Structures R798 794.36 R781 884.08 

1.3 Roads R81 736.11 R81 736.11 

1.4 Tanks/pump stations/boreholes R20 688.96 R20 688.96 

1.5 Magazine Site R112 991.52 R112 991.52 

1.6 Power Lines R0.00 R0.00 

1.7 Fencing R26 110.29 R26 110.29 

1.8 Concrete R1 055 551.49 R1 055 551.49 

       

2 Mining Areas & Waste Sites R26 663 162.81 R34 880 994.60 

3.1 Adit Fill R26 663 162.81 R34 880 994.60 

       

4 General Areas R2 807 534.67 R2 445 163.34 

       

5 Aftercare & Maintenance R3 011 418.55 R3 011 418.55 

5.1 Monitoring  R1 000 000.00 R1 000 000.00 

5.2 Maintenance R2 011 418.55 R2 011 418.55 

  Sub Total 1 R35 413 526.27 R43 252 076.45 

  10 % Contingency R3 541 352.63 R4 325 207.65 

  Sub Total 2 (excluding VAT) R38 954 878.90 R47 577 284.10 
 

13 MONITORING REQUIREMENTS 

While no direct actions can be implemented to rehabilitate groundwater, procedures and 

protocols can be put in place to manage the sources of groundwater contamination, which is 

primarily infiltration of contaminated surface water.  Buffalo Coal has compiled and 

implemented an IWWMP and associated plans (including a Rehabilitation Strategy and 

Implementation Programme (RSIP)) which guides the mine in managing, and thereby 

improving, water management on-site.  In terms of current actions being undertaken, worked 

sections of the underground mine will be sealed to prevent oxidation of sulphide minerals in 

order to prevent groundwater contamination and the generation of AMD. 
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Monitoring of surface and groundwater is currently undertaken at Magdalena, which has 

allowed for the detection of pollution trends over time. The monitoring points are monitored 

and reported on a quarterly basis with annual reports produced and submitted to the DWS. 

In addition, EMP Performance Assessments are undertaken in order to regularly review, refine 

and update the site’s EMP and to audit compliance with applicable environmental legislation 

and best practice guidance. Internal audits are undertaken on an annual basis and a report 

submitted to the DMR. 

 

Regular monitoring of boreholes is undertaken to ensure that groundwater impacts are 

monitored and impacts on surrounding land uses are managed as effectively as possible. The 

monitoring programme monitors groundwater levels in boreholes and flow rates from springs. 

Buffalo Coal has assigned specialists to conduct quarterly monitoring of the groundwater and 

surface water quality at Magdalena.  This monitoring programme has been put into place for 

the mine, extending 5 years after cessation of mining operations to evaluate the following: 

1) Groundwater quality and levels: 

 This process of monitoring has to continue up to the point of establishing water 

levels of the pre-mining environment and water quality of acceptable standards. 

2) Surface water quality: 

 The spring (S8) needs to be monitored to establish recharge after the closure of 

the mine. 

3) Erosion and silting of channels; and 

4) Any untoward developments should be recorded and remedial action implemented; 

 

Water level monitoring at the applicable boreholes and surface water sites will be conducted 

on a quarterly basis.  This data will be incorporated into the quarterly water quality 

monitoring report and the annual water quality monitoring report (must be submitted to 

DWS).  A full analysis must be conducted twice a year (April and October) and an abbreviated 

analysis must be conducted twice a year (January and June).  The definition of analyses types 

is presented in the section that follows: 

1. Full Analysis 

Physical Parameters 
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 Groundwater levels. 

Chemical Parameters 

 Field measurements: pH and Electrical Conductivity (EC); 

 Laboratory analyses: anions and cations (Calcium (Ca), Magnesium (Mg), Sodium 

(Na),Potassium (K), Nitrates (NO3), Chloride (Cl), Sulphates (SO4), Fluoride (F), 

Iron (Fe), Manganese (Mn), Aluminium (Al), and Alkalinity); Other parameters 

must include pH, EC and Total Dissolved Solids (TDS); 

 Petroleum hydrocarbon contaminants (where applicable, near workshops and 

petroleum handling facilities); and 

 Sewage related contaminants (E.Coli, faecal coliforms) in borehole in proximity 

to septic tanks or sewage plants. 

2. Abbreviated Analysis (pollution indicators) 

Physical Parameters 

 Groundwater levels. 

Chemical Parameters 

 Field measurements: Ph and EC; and 

 Laboratory analyses: major anions and cations (Ca, Na, Fe, Mn, Cl, SO4) and EC. 

 

Laboratory analysis techniques will comply with relevant South African Bureau of Standards 

(SABS) guidelines and should be undertaken at a South African National Accreditation System 

(SANAS) accredited laboratory.  The monitoring database will be updated on a monthly basis 

as information becomes available.  The database will be used to analyse the information and 

evaluate trends noted.  A water monitoring report must be compiled and submitted to the 

DWS annually. 

 

Table 13-1 provides a summary of the proposed water monitoring schedule. 

 

Table 13-1. Water Monitoring Schedule. 
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Monitoring Position Sampling Interval Analysis 
Water Quality 

Standards 

All monitoring 

boreholes and surface 

water sites 

Quarterly: measuring 

the depth of 

groundwater levels 

N/A  N/A 

All monitoring 

boreholes and surface 

water sites 

Quarterly: sampling for 

water quality analysis 

Full analysis in April 

and October. 

 

Abbreviated analysis 

January and July. 

South African Water 

Quality Guidelines: 

Domestic Use, 

livestock watering 

 

13.1 Monitoring Plan 

13.1.1 Water Quality Monitoring 

The water monitoring network design should comply with the risk based source-pathway –

receptor principle and should contain monitoring positions which can assess the water status 

at certain areas.  Both the impact on water quality and water quantity should be catered for 

in the monitoring system.  The boreholes in the network should cover the following: 

contaminant sources, receptors and potential contaminant plumes.  Furthermore monitoring 

of the background water quality and levels are also required.   

The current surface water monitoring points and the current boreholes in the monitoring 

network are listed in Table 13-2. 

 

Table 13-2. Surface and Groundwater Monitoring Points. 

Sample ID 
Co-ordinates 

Latitude Longitude 

SURFACE WATER MONITORING POINTS  

AS3 30° 14.441’E 28° 5.063’S  

AS5 (Compliance Point) 30° 14.745' E 28° 4.377' S 

AS6  30° 14.874' E 28° 4.083' S 

As1  30° 13.998' E 28° 5.538' S 

As2 30° 14.565' E  28° 5.883' S 

AS12 (Compliance Point) 30° 15.096' E  28° 6.244' S 

AS10 30° 16.677' E 28° 6.351' S 

AS9 30° 13.019' E  28° 3.234' S 

AS4 30° 13.941' E  28° 5.016' S 
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Sample ID 
Co-ordinates 

Latitude Longitude 

AS8 30° 14.244' E 28° 5.912' S 

AS7 30° 14.392' E  28° 7.441' S 

GROUNDWATER MONITORING POINTS  

AV9 30° 14.158' E  28° 5.064' S 

AV6 30° 14.182' E 28° 5.799' S 

AV5 30° 14.305' E  28° 5.590' S 

AV4 30° 14.523' E 28° 5.454' S 

AV3 30° 14.420' E  28° 5.385' S 

AV8 30° 14.420' E 28° 5.220' S 

AV7 30° 14.568' E  28° 5.142' S 

AV2 30° 14.277' E  28° 5.204' S 

AV1 30° 14.125' E  28° 4.966' S 

 

The parameters to be monitored at these sites according to the WUL are detailed in Table 

13-3. As the table shows, the constituents to be monitored are the same for both surface 

and groundwater. 

 

Table 13-3. Parameter to be monitored for Surface and Groundwater. 
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Licence 

condition 

Applicable 

area/borehole 
Constituent Limits 

Monitoring 

frequency 

Appendix III, 

Item 5.1, Table 

8 

Surface Water 

Monitoring Points 

Sodium (mg/l) 85.91 Monthly 

Magnesium (mg/l) 24.94 

Nitrate (mg/l) 0.51 

Calcium (mg/l) 52.03 

Electrical Conductivity in 

mS/M 

38 

Chloride (mg/l) 86.52 

Sulphate 27.34 

Fluoride 0.47 

pH 6-9.5 

Appendix III, 

Item 5.1, Table 

9  

Groundwater 

Monitoring Points 

Conductivity 30 Quarterly 

Sodium (mg/l) 76 

Magnesium (mg/l) 2 

Nitrate (mg/l) 0.02 

Calcium (mg/l) 4 

Electrical Conductivity in 

mS/M 

30 

Chloride (mg/l) 7 

Sulphate 8 

Fluoride 0.33 

pH 5-9.59 

 

According to Section 6.2 of Appendix III of Magdalena’s WUL, water quality monitoring results 

must be reported on a quarterly basis to the Provincial Head of the DWS. 

 

It is recommended that Magdalena continue to monitor the surface and groundwater quality 

post rehabilitation, however it is deemed unnecessary to continue monitoring at all of the 

abovementioned monitoring points.   It is therefore proposed that four (4) groundwater and 

two (2) surface water monitoring points will be monitored on a quarterly basis, with annual 

reports submitted to the DWS.  Monitoring will continue for a minimum of five (5) years post 

closure with annual reports submitted to the DWS after which an amendment to the 

monitoring programme should be applied for provided there are no significant changes due 

to the rehabilitated operations.  
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13.1.2 General Monitoring 

All rehabilitated areas will be inspected on a monthly basis (for a period of one (1) year after 

mining ceases) for signs of erosion.  All indications of erosion must be rectified within 2 weeks 

of discovery.  Erosion control and maintenance will continue for a period of 5 years or until 

such time as it can be proved that the area is stable and erosion free – whichever is the 

longest. 

 

14 CONCLUSION 

Financial Provisioning for Mine Closure is now covered under the NEMA Regulations Pertaining 

to the Financial Provision for Prospecting, Exploration, Mining or Production Operations (GN 

R.1147).  The new regulations aim to ensure that operating mines have a clearer 

understanding of what their operations will look like at the LOM and the risks associated with 

this. The overall goal is to ensure that there is adequate financial provision for rehabilitation 

if the mine undergoes sudden closure or once mining activities cease. The closure vision, 

closure actions, post-closure monitoring and associated costs for Magdalena are covered in 

this final rehabilitation plan.  

 

Magdalena is located approximately 22 km north of Dundee, within the Amajuba District 

Municipality in the KwaZulu-Natal Province. Magdalena is an existing Coal Mine Operation 

with an approved Environmental Management Programme Report (EMPR) and is operated by 

Zinoju Coal (Pty) Ltd. The Colliery falls within the upper catchments of the Poonaspruit and 

Bloubankspruit, which are non-perennial tributaries of the Buffalo River.   Mining at 

Magdalena first started in 2003 by means of underground workings and opencast workings. 

The existing mining area is operational under a number of Mining Rights (MRs), namely 227MR 

(Phase 1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding approved Environmental 

Management Programme Reports (EMPRs) in accordance with the Mineral and Petroleum 

Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA). In addition, an Integrated 

Water Use License Application (IWULA) process for all existing water uses was completed in 

2007 and approved in 2011. Mining at Magdalena included both opencast and underground 

operations. Current operations are limited to underground mining with the opencast sections 

currently undergoing rehabilitation. 

 

Infrastructure on site consists of the following:  

 Workshops, underground and opencast workshop;  
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 Discard dump Facility;  

 Magazine;  

 Stockpiles and plant;  

 Shafts and adits;  

 Conveyor belt;  

 Offices and change houses;  

 Partially rehabilitated open cast mining areas; 

 Slurry pond; 

 Weighbridge;  

 Access roads; and  

 Pollution Control Dams (PCDs).  

 

The Magdalena Colliery is an existing coal mine that has been operational since 2003. The 

existing mining area is operational under a number of Mining Rights (MRs), namely 227MR 

(Phase 1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding approved Environmental 

Management Programme Reports (EMPRs) in accordance with the Mineral and Petroleum 

Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA). In addition, an Integrated 

Water Use License Application (IWULA) process for all existing water uses was completed in 

2007 and approved in 2011.  Mining at Magdalena included both opencast and underground 

operations. Current operations are limited to underground mining with the opencast sections 

currently undergoing rehabilitation. 

The Magdalena closure vision aims to return the disturbed areas to a stable, non-polluting 

and safe state as close as possible to the pre-mining conditions.  As detailed in the Land use 

Section, the area was used for grazing of cattle and wilderness. Current land use on and 

surrounding the Magdalena area is comprised of agriculture and housing. The farming 

activities are, at this stage, limited to livestock (grazing).  The final land use will be a 

combination of grazing and wilderness. Pre-mining land capability was predominantly grazing 

although the in situ soil is prone to erosion. Due to the topography, and the highly sensitive 

nature of the soils, intense farming has not taken place. The physical and chemical nature of 

the soils and erratic climate render these areas agriculturally poor. Buffalo Coal will strive 
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to ensure that any latent or residual impacts on site will be mitigated as far as possible and 

that water management will be adopted according to best practice principles, including 

GN704, to ensure no adverse impacts emanate from the rehabilitation action. 

 

The Buffalo Coal closure vision aims to return the disturbed areas to a stable, non-polluting 

and safe state that represents, as close as possible, the pre mining conditions. Buffalo Coal 

wishes to leave a positive legacy in the area once the mining operations cease. Building on 

the closure vision, the objectives of the final rehabilitation plan are to: 

 Ensure all areas are closed in a manner that ensures they are geotechnically stable 

and safe; 

 Prevent erosion through sloping of all disturbed areas to appropriate gradients; 

 Ensure that all areas are free-draining and non-polluting; 

 Establish vegetation cover returning the area to its pre-mining condition;  

 Establish a low maintenance system;  

 Ensure the final landform blends into the surrounding topography; and 

 Ensure water discharged from the area into the natural drainage system is done safely 

and the quality will be in accordance with the qualities required by the DWS. 

 

The following assumptions were made were the mine to undergo sudden closure: 

 Third party contractor rates from a demolition and rehabilitation company were used 

to calculate the costs; 

 The costs were calculated using these GCS contractor rates as well as rates provided 

by contractor Leomat; 

 All buildings were assumed to be single story brick building; 

 All surface infrastructure would be demolished and removed to a depth of 500 mm. 

Any infrastructure below 500 mm will be sealed, made safe and left in situ; 

 As there are currently no agreements in place for the handover of infrastructure to 

a third party, it was assumed that all infrastructure would be demolished; 

 It is assumed that no plant structures are required to be demolished at the cessation 

of mining activities; 

 The adit would be sealed and backfilled with all the available waste rock and topsoil 

stockpiles;  



Buffalo Coal (Pty) Ltd Magdalena Closure Cost Assessment 2018 

17-1147 13 November 2018 Page 76 

 There will be no expansion or addition to the surface infrastructure for the LOM; 

 Costs were included for groundwater and surface water monitoring for a 5-year 

period after the closure and rehabilitation efforts cease; 

 The disturbed area will be returned to its pre-mining agricultural (grazing land) state; 

 Costs for care and maintenance of the site as well as water management for a period 

of five years were included; 

 No salvage value was added; 

 A 10% contingency was added to the subtotal to account for any unforeseen shortfalls. 

 

14.1.1 LOM Assumptions 

The following assumptions were made with regards to the LOM closure costs: 

 No additional surface infrastructure is planned or will be constructed; 

 The only expansion to activities at Magdalena will occur underground, there will be 

no expansion to surface infrastructure or activities; 

 No new roads will be constructed; 

 Certain Voids will be rehabilitated as mining progresses; 

 Based on the above it is assumed that costs relating to the removal and rehabilitation 

of all surface infrastructure at the LOM will be equal to the assumed sudden closure 

costs; 

 Third party contractor rates from a demolition and rehabilitation company were used 

to calculate the costs; 

 The costs were calculated using these GCS contractor rates as well as rates provided 

by contractor Leomat; 

 All buildings were assumed to be single story brick building; 

 All surface infrastructure would be demolished and removed to a depth of 500 mm. 

Any infrastructure below 500 mm will be sealed, made safe and left in situ; 

 As there are currently no agreements in place for the handover of infrastructure to 

a third party, it was assumed that all infrastructure would be demolished; 

 It is assumed that no plant structures are required to be demolished at the cessation 

of mining activities; 
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 The adits would be sealed and backfilled with all the available waste rock and topsoil 

stockpiles;  

 There will be no expansion or addition to the surface infrastructure for the LOM; 

 Costs were included for groundwater and surface water monitoring for a 5-year 

period after the closure and rehabilitation efforts cease; 

 The disturbed area will be returned to its pre-mining agricultural (grazing land) state; 

 Costs for care and maintenance of the site as well as water management for a period 

of five years were included; 

 No salvage value was added; 

 A 10% contingency was added to the subtotal to account for any unforeseen shortfalls. 

 

The calculated closure cost if Magdalena were to undergo Sudden Closure, using third party 

contractor rates is R47 577 284.10 and the LOM closure costs calculated are R38 954 

878.90.  The difference in the costs is primarily due to the planned rehabilitation of Adits 

are currently being used for ventilation, as well as concurrent rehabilitation to the discard 

dump.   

 

Mining at Magdalena will continue as an underground mining operation until the end of the 

LOM.  Surface infrastructure will not increase and redundant adits and ventilation shafts will 

be rehabilitated.  A monitoring programme will be put into place throughout the life of the 

mine extending 5 years after cessation of mining operations, this is necessary to assess 

whether there are any latent or residual impacts that emerge post closure and to evaluate 

the following: 

 Groundwater quality and levels. This process of monitoring has to continue up to the 

point of establishing water levels of the pre-mining environment and water quality 

of acceptable standards; 

 Surface water quality; 

 Seepage from the discard dump needs to be monitored. 

 Success of the re-vegetation programme and level of alien species infestation; and 

 Any erosion issues effecting the rehabilitated surfaces. 
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APPENDIX A. CVS 
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APPENDIX A. CLOSURE COST SPREADSHEETS 
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APPENDIX C. LEGAL REQUIREMENTS 

 
14.2 Constitution of the Republic of South Africa, 1996 (Act No. 108 of 1996) 

The Constitution of South Africa is the supreme act to which all other acts must speak to. 

The Constitution sets out the rights for every citizen of South Africa and aims to address past 

social injustices. With respect to the environment, Section 24 of the constitution states that: 

“Everyone has the right: 

a) To an environment that is not harmful to their health or well-being;  

b) To have the environment protected, for the benefit of present and future 

generations, through reasonable legislative and other measures that: 

i. Prevent pollution and ecological degradation;  

ii. Promote conservation; and  

iii. Secure ecologically sustainable development and use of natural resources 

while promoting justifiable economic and social development”. 

 

The constitution also establishes the idea of the polluter pays principal - simply that the 

party responsible for pollution of the environment remains responsible for financial 

reparations of the impacts from their activities. 

 

14.3 National Environmental Management Act, 1998 (Act No. 107 of 1998) 

(NEMA) 

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

the framework environmental legislation and establishes an integrated environmental 

management system for South Africa. It aims to prevent pollution and degradation of South 

Africa’s natural environments while at the same time promoting sustainable economic and 

social development. 

 

Central to NEMA is the idea of Integrated Environmental Management (IEM). IEM seeks to: 

 Promote the integration of the principles of environmental management into the 

making of all decisions; 

 Identify, predict and evaluate the actual and potential impact on the environment, 

socio-economic conditions and cultural heritage, the risks and consequences and 

alternatives and options for mitigation of activities, with a view to minimising 
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negative impacts, maximising benefits, and promoting compliance with section 2 

principles; and 

 Ensure that the effects of activities on the environment receive adequate 

consideration before actions are taken in connection with them. 

 

NEMA also enforces the idea of the polluter pays principle as established in the Constitution. 

Section 28(1) of the NEMA states: 

“Every person who causes, has caused or may cause significant pollution or degradation 

of the environment must take reasonable measures to prevent such pollution or 

degradation from occurring, continuing or recurring, or, in so far as such harm to the 

environment is authorised by law or cannot reasonably be avoided or stopped, to 

minimise and rectify such pollution or degradation of the environment”. 

 

This is central to the idea of mine closure whereby the holder of a mining permit remains 

responsible for ensuring the mined area is rehabilitated to a state acceptable to all parties 

and that is not harmful to people or the surrounding environment. 

 

Section 24P of the NEMA also sets out the requirements for financial provision for remediation 

of environmental damage while Section 24R of the NEMA speaks specifically to environmental 

authorization on mine closure. Section 24P (5) states the following: 

“The requirement to maintain and retain the financial provision contemplated in 

this section remains in force notwithstanding the issuing of a closure certificate 

by the Minister responsible for mineral resources in terms of the Mineral and 

Petroleum Resources Development Act, 2002 to the holder or owner concerned 

and the Minister responsible for mineral resources may retain such portion of 

the financial provision as may be required to rehabilitate the closed mining or 

prospecting operation in respect of latent, residual or any other environmental 

impacts, including the pumping of polluted or extraneous water, for a prescribed 

period. responsible for mineral resources in terms of the Mineral and Petroleum 

Resources Development Act, 2002 to the holder or owner concerned and the 

Minister responsible for mineral resources may retain such portion of the 

financial provision as may be required to rehabilitate the closed mining or 

prospecting operation in respect of latent, residual or any other environmental 



Buffalo Coal (Pty) Ltd Magdalena Closure Cost Assessment 2018 

17-1147 13 November 2018 Page 82 

impacts, including the pumping of polluted or extraneous water, for a prescribed 

period” (own emphasis). 

 

Furthermore, Section 24R (1) of the NEMA states: 

“Every holder, holder of an old order right and owner of works remain responsible for 

any environmental liability, pollution or ecological degradation, the pumping and 

treatment of polluted or extraneous water, the management and sustainable closure 

thereof notwithstanding the issuing of a closure certificate by the Minister responsible 

for mineral resources in terms of the Mineral and Petroleum Resources Development Act, 

2002, to the holder or owner concerned” (own emphasis). 

 

Important to note here is that the NEMA specifically states that the liabilities associated with 

mining do not end with the issuing of a closure certificate. This is at odds with the MPRDA as 

illustrated before. Furthermore, the NEMA carries heavier penalties than the MPRDA for 

transgressions.  

 

14.3.1 NEMA 2017 Environmental Impact Assessment (EIA) Regulations GN R326 

The Department of Environmental Affairs (DEA) has developed a list of activities which are 

likely to have an impact on the environment. The list of activities were published in 2014 and 

were separated into three listing notices (GN R983, GN R984 and GN R985) and were amended 

by the Department in 2017. The amended list of activities were separated into three listing 

notices (GN R.324, GN R.325 and GN R327). 

 

Any activity which is listed under these notices requires an environmental assessment to be 

conducted and approved before the activity can proceed. Activities falling under Listing 

Notice 1 (GN R327) or Listing Notice 3 (GN R324) require a Basic Assessment (BA) to be 

conducted while any activity falling under Listing Notice 2 (GN R325) requires a full Scoping 

and Environmental Impact Assessment (S&EIA) process to be conducted. 

 

With the introduction of the 2014 NEMA EIA Regulations (GN R982), as amended by the 2017 

NEMA EIA Regulations (GN R326) on 07 April 2017, mine closure is now a listed activity under 

GN R983 which requires a BA. The listing detailed in Table 14-1. 
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Table 14-1: Listing Notice GN R327 which triggers a BA. 

Activity Number Activity Description 

Activity 22 under GN 

R324. 

The decommissioning of any activity requiring - 

(i) a closure certificate in terms of section 43 of the Mineral and 

Petroleum Resources Development Act, 2002 (Act No. 28 of 2002); 

or 

(ii) a prospecting right, mining right, mining permit, production right 

or exploration right, where the throughput of the activity has 

reduced by 90% or more over a period of 5 years excluding where 

the competent authority has in writing agreed that such reduction 

in throughput does not constitute closure. 

 

but excluding the decommissioning of an activity relating to the secondary 

processing of a – 

a) mineral resource, including the smelting, beneficiation, 

reduction, refining, calcining or gasification of the mineral 

resource; or 

b) petroleum resource, including the refining of gas, beneficiation, 

oil or petroleum products; – 

in which case activity 31 in this Notice applies. 

 

Therefore, any mine that wishes to apply for a closure certificate is now required to conduct 

a BA and submit this alongside the application for a closure certificate.  

 

14.3.2 NEMA 2015 Regulations Pertaining to Financial Provision  

The NEMA regulations pertaining to financial provision were previously regulated under the 

MPRDA, however they have since been retracted from the MPRDA and have now been 

gazetted under the NEMA. 

 

The regulations pertaining to financial provision (GN R1147) under the NEMA set out the 

requirements for an applicant or holder of a right or permit to determine and make financial 

provision to guarantee the availability of sufficient funds to undertake rehabilitation and 

remediation of the adverse environmental impacts of prospecting, exploration, mining or 

production operations. 
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GN R1147 now requires an applicant or holder of a right or permit to compile and annually 

review the following three documents: 

1. A final rehabilitation plan; 

2. An annual rehabilitation plan; and 

3. An environmental risk assessment report. 

 

The NEMA regulations require that the financial provision is, at any given time, equal to the 

sum of the actual costs of implementing the plans and report for a period of at least 10 years 

forthwith. The calculation of these costs need to be based on real costs and are no longer 

calculated according to given rates. 

 

The transitional arrangement under regulation 17(4) states that: 

“A financial provision approved in terms of the Mineral and Petroleum Resources 

Development Regulations, 2004 must be regarded to be the financial provision approved 

in terms of these Regulations, on condition that a holder that operates in terms of a 

financial provision approved in terms of the Mineral and Petroleum Resources 

Development Act, 2002 at the time of the coming into operation of these Regulations, 

must review and align such approved financial provision with the provisions of these 

Regulations, after the coming into operation of these Regulations, as set out in sub-

regulations (5) to (10), and annually thereafter as set out in regulations 9 and 11, read 

with the necessary changes” (own emphasis). 

 

Therefore, the previous financial provisions for Magdalena which were approved as 

per the Mineral and Petroleum Resources Development Regulations (published under 

Government Notice R527 in Government Gazette 26275 of 23 April 2004) (GN 

R527), can be considered to be approved of in terms of GN R1147 so long as Kangra 

reviews and aligns the previous financial provisions with GN R1147 and continues to 

do so on an annual basis.  

 

In terms of the time period within which the first review and alignment must take place the 

transitional arrangement under regulation 17(5) further states that: 

“A holder must – 

(a) within three months of its financial year end following the coming into effect of 

these Regulations and annually thereafter; or 
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(b) within 15 months after the coming into effect of these Regulations and annually 

thereafter; 

ensure that a review, assessment and adjustment of the financial provision is conducted 

in accordance with regulation 11 of these Regulations, read with the necessary changes, 

and submit an updated financial provision, including the plans and report contemplated 

in regulation 11(1), a copy of the independent auditor’s reports and proof of payment or 

arrangements to provide the financial provision for approval by the Minister responsible 

for mineral resources, which updated financial provision must be included in— 

i) any audit required in terms of an environmental authorisation issued in terms 

of the Act; and 

ii) any amendment of an environmental management programme to be 

submitted in terms of the Environmental Impact Assessment Regulations, 

2014” (own emphasis). 

 

This document comprises the final rehabilitation plan for Magdalena and contains all the 

required information as per Appendix 4 of the NEMA regulations. This plan should be read in 

conjunction with the Annual Rehabilitation Plan and the Environmental Risk Assessment 

Report.  

 

 

 

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

2002) (MPRDA) 

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

was enacted in order to make provision for equitable access to and sustainable development 

of South Africa’s mineral and petroleum resources; and to provide for matters connected 

therewith. The MPRDA recognises that mineral and petroleum resources are non-renewable 

resources yet are important resources for ensuring the continued economic growth and social 

upliftment of the people of South Africa. The MPRDA therefore sets out the State’s obligation 

to protect the environment for the benefit of present and future generations, to ensure 

ecologically sustainable development of mineral and petroleum resources and to promote 

economic and social development. 
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As part of the commitments to protect the environment for the benefit of present and future 

generations and to ensure ecologically sustainable development of mineral and petroleum 

resources the MPRDA provides that all mining activities need to minimise their impacts on 

the surrounding environment as much as possible. This includes rehabilitation and mitigation 

of latent environment impacts of the site post closure of the mine.  

 

Section 43 of the Act enforces the need for every mine to apply for a closure certificate upon 

completion of the activity. Section 43(1) states that: 

“The holder of a prospecting right, mining right, retention permit, mining permit, or 

previous holder of an old order right or previous owner of works that has ceased to exist, 

remains responsible for any environmental liability, pollution, ecological degradation, 

the pumping and treatment of extraneous water, compliance to the conditions of the 

environmental authorisation and the management and sustainable closure thereof, until 

the Minister has issued a closure certificate in terms of this Act to the holder or owner 

concerned” (own emphasis). 

 

Important to note here is that the MPRDA specifically speaks to the holder of a right or permit. 

Even if the right or permit has ceased to exist the holder remains responsible for any 

environmental liability associated with their activities until a closure certificate is granted. 

As mentioned earlier, this is at odds with the NEMA which states that the liabilities associated 

with mining activities remain with the holders of the rights or permits notwithstanding the 

issuing of a closure certificate.  

 

14.4.1 MPRDA Regulations (GN R537) 

The MPRDA Regulations (GN R537 of 23 April 2004) regulate the procedures and criteria for 

mining related activities as set out in the MPRDA. 

 

The MPRDA Regulations set out the principles for mine closure in Section 56 as follows: 

“In accordance with applicable legislative requirements for mine closure, the holder of 

a prospecting right, mining right, retention permit or mining permit must ensure that - 

a) The closure of a prospecting or mining operation incorporates a process which 

must start at the commencement of the operation and continue throughout the 

life of the operation; 
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b) Risks pertaining to environmental impacts must be quantified and managed pro-

actively, which includes the gathering of relevant information throughout the life 

of a prospecting or mining operation; 

c) The safety and health requirements in terms of the Mine Health and Safety Act, 

1996 (Act No. 29 of 1996) are complied with; 

d) Residual and possible latent environmental impacts are identified and quantified;  

e) The land is rehabilitated, as far as is practicable, to its natural state, or to a 

predetermined and agreed standard or land use which conforms with the concept 

of sustainable development; and 

f) Prospecting or mining operations are closed efficiently and cost effectively”. 

 

The Regulations also set out the procedure for applying for a closure certificate in Section 57 

when a mine reaches its LoM.  

 

14.5 Mine Health and Safety Act, 1996 (Act No. 29 of 1996) (MHSA) 

The Mine Health and Safety Act, 1996 (Act No. 29 of 1996) (MHSA) was enacted to provide 

for the protection of the health and safety of employees and other persons at mines. The Act 

seeks to promote a culture of safe and healthy work environments in the South African mining 

sector. The Act further seeks to regulate employers' and employees' duties to identify 

hazards; to eliminate, control and minimise the risk to health and safety; to entrench the 

right to refuse to work in dangerous conditions; and to give effect to the public international 

law obligations of the Republic relating to mining health and safety. 

 

According to Section 2(2) of the act the MHSA applies to the mine until a closure certificate 

is awarded as per Section 43 of the MPRDA:  

“The employer of a mine that is not being worked, but in respect of which a closure 

certificate in terms of the Minerals and Petroleum Resources and Development Act has 

not been issued, must take reasonable steps to continuously prevent injuries, ill-health, 

loss of life or damage of any kind from occurring at or because of the mine”. 

 

This section of the act highlights that the employer of a mine remains liable for any injuries, 

ill-health, loss of life or damage of any kind occurring at or because of the mine until a mine 

closure certificate has been awarded. Not only are they liable but they must take reasonable 

steps to continuously prevent any of these incidents from occurring.  

 



Buffalo Coal (Pty) Ltd Magdalena Closure Cost Assessment 2018 

17-1147 13 November 2018 Page 88 

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

The National Water Act, 1998 (Act No. 36 of 1998) (NWA) aims to ensure the protection and 

sustainable use of South Africa’s water resources. The three main pillars of the NWA are 

sustainability, equity and efficiency. The NWA requires that any activity which might impact 

on water resources apply for a Section 21 Water Use License (WUL).  

 

The NWA also enforces the idea of the polluter pay principle. Section 19(1) of the NWA states 

that:  

“An owner of land, a person in control of land or a person who occupies or uses the land 

on which – 

a) any activity or process is or was performed or undertaken; or 

b) any other situation exists, 

which causes, has caused or is likely to cause pollution of a water resource, must take all 

reasonable measures to prevent any such pollution from occurring, continuing or 

recurring.” 

 

 

 

 


