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1 INTRODUCTION 

Buffalo Coal (Pty) Ltd (Buffalo Coal) submitted a Section 189 Application for a retrenchment 

process in terms of the Labour Relations Act, 1995, (Act 66 of 1995) (LRA).  As an addendum 

to this application, and on the request of the Department of Mineral Resources (DMR), Buffalo 

Coal have drafted a Care and Maintenance Plan for their operations, applicable until an 

application for closure is submitted in terms of Section 43 of the Mineral and Petroleum 

Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA) and the relevant 

Environmental Impact Assessment (EIA) process is undertaken.  This Care and Maintenance 

Plan is applicable to Buffalo Coals current operational mining operations, namely Aviemore 

Colliery (Aviemore), Magdalena Colliery (Magdalena), and Wesselsnek- which is currently not 

operational and under care and maintenance. It is currently anticipated that Buffalo Coal will 

apply for closure of these operations in 2025, in line with the requirements of National 

Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) and the MPRDA.  

 

1.1 Current Closure and Financial Provision 

The current closure, rehabilitation and financial provisioning reports, as required by NEMA’s 

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

are updated annually by Buffalo Coal and submitted to the DMR.  GN R.1147 requires a mine 

to conduct an annual review of the following: 

 A final rehabilitation plan; 

 An annual rehabilitation plan; and  

 An environmental risk assessment report. 

In line with these legislative requirements, Buffalo Coal have appointed independent external 

consultants to undertake these annual updates for Magdalena, Aviemore and Wesselsnek.  

The latest update was undertaken and submitted to the DMR in 2018, containing a review of 

the 2017/2018 rehabilitation measures, detailing proposed rehabilitation measures for the 

2018-2019 period as well as an update and review of the financial provision for sudden and 

Life of Mine (LOM) closure based on current mine layouts.  A copy of the proof of submission 

of these reports to the DMR is contained in Appendix 1. 
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2 PROJECT CONTEXT 

2.1 Aviemore Colliery  

Aviemore is an existing coal mine located in the KwaZulu-Natal (KZN) Province of South 

Africa, approximately 8 km north-northwest of the town of Dundee and encompasses 

approximately 5,592 ha. Aviemore is located along the northern and eastern flanks of the 

Impati Mountain. Mining at Aviemore takes place underground, utilising conventional bord 

and pillar mining, to work the Gus seam at a depth of up to 250 metres (m). The surface area 

disturbed by mining operations is relatively small. An adit (box cut) exists in the hillside and 

forms the entrance for the Gus seam mining operation. There is no discard dump at Aviemore 

and the discard disposal facility at Magdalena is used.  Run of Mine (ROM) material is 

transported and processed in Dundee at Coalfields. Aviemore's surface infrastructure 

comprising of only: 

 A fuel storage facility; 

 Workshop; 

 Haul and Access Roads; 

 Change house and ablutions; and 

 Site offices. 

A steel framed, galvanized clad workshop exists in the adit area and containerised offices are 

situated on the levelled spoil heaps that were created from the material excavated from the 

original box cut. Brick and mortar ablutions, incorporating a septic tank and French drains, 

are situated alongside the offices. All mined material is transported to the existing Coalfields 

Plant for processing. Aviemore’s site layout is depicted in Figure 2-1 overleaf.    
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Figure 2-1: Aviemore Layout 
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2.2 Magdalena Colliery 

Magdalena is an existing coal mine that has been operational since 2003, located 22 km from 

the town of Dundee in the KZN Province and encompasses approximately 1,844 hectares (ha). 

Mining Rights (MRs) are held by Zinoju Coal (Pty) Ltd while the mine is operated by Buffalo 

Coal.  The existing mining area is operational under a number of MRs, namely 227MR (Phase 

1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding approved EMPs in accordance 

with the 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. One of 

Buffalo Coal’s two processing plants is located on the Magdalena property. Infrastructure on 

site consists of the following:  

 Plant and Underground workshop; 

 Processing Plant; 

 Slurry Dam; 

 Slurry Void;  

 Discard dump;  

 Magazine;  

 Adits – Main, Frank, Malcolm’s, STA and Thembalisha;  

 Conveyor belt;  

 Offices and change houses;  

 Access roads; and  

 Pollution Control Dams (PCDs). 

 

Magdalena’s site layout is depicted in Figure 2-2 overleaf. 
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Figure 2-2: Magdalena Site Layout  
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2.3 Wesselsnek 

Mining activities at Wesselsnek commenced in 1980 by Slater Coal (Pty) Ltd, located 

approximately 40 km to the north-east of Ladysmith. Underground mining was undertaken 

between 1983 and 1989 with an average production rate of approximately 17 000 ROM per 

month, using the bord and pillar method. An area of approximately 69 ha was mined from 

the incline adit situated at the processing plant site. The mining advance was primarily to 

the east of the adit. A second incline adit was developed on the up throw side of this fault 

where mining continued and covered an area of 12 ha.  

  

Mining ceased at the end of 1988 due to seam thickness and qualities.  This incline adit was 

backfilled and its surrounding area rehabilitated the following year. The processing plant 

continued to process the coal being mined from the opencast and underground operation at 

Steincoalspruit. All processing of coal at Wesselsnek ceased in 1992.  All surface 

infrastructure has been removed and their footprints rehabilitated. The discard dump, areas 

of disturbed/unrehabilitated land and two pollution control dams (PCDs) are the only 

remnants of these mining activities that remain at the site, this site continues to be actively 

managed, monitored and rehabilitated by Buffalo.  The site layout is depicted in Figure 2-3 

overleaf.   
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Figure 2-3: Wesselsnek Layout 
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3 APPLICABLE LEGISLATION 

3.1 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. 

 

3.2 National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) 

NEMA 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 

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. 
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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 

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). 



 

10 

 

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.  

3.2.1 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 3-1. 

 

Table 3-1: 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.  
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3.2.2 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. 

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. 

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

(MPRDA) 

The 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. 

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: 
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“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.  

 

3.3.1 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; 

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”. 
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The Regulations also set out the procedure for applying for a closure certificate in Section 57 

when a mine reaches its LoM.  

 

3.4 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.  

 

3.5 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, 
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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.” 

 

4 CARE AND MAINTENANCE PLAN 

The Care and Maintenance Plan for each Buffalo Coal operation is detailed in the subsections 

that follow.  This entails planned concurrent rehabilitation and monitoring, post-operational 

rehabilitation and monitoring, and final closure plans.  The Care and Maintenance Plan has 

been compiled based on the relevant sites approved Environmental Management Plans (EMPs) 

and Annual Closure Costing reports that have been submitted to the DMR.  It is imperative 

that the management objectives outlined in this Care and Maintenance Plan are undertaken 

with the supervision of Buffalo Coal’s Environmental Department.  Auditing and monitoring 

should be undertaken regularly by independent, external specialists.   

 

4.1 AVIEMORE  

It is envisaged that mining operations at Aviemore will continue until February 2020.  Due to 

the small footprint of Aviemore’s surface infrastructure, no concurrent rehabilitation is 

planned until final closure.  ROM will be transported and processed at Coalfields Processing 

Plant (Coalfields), whilst waste coal will continue to go to the Magdalena Discard Dump.  

Preparation for rehabilitation will commence in March 2020. 

4.1.1 Existing Rehabilitation Plan 

Aviemore currently has a rehabilitation plan which formed part of the approved EMP.  Upon 

completion of the mining activities all disturbed areas will be rehabilitated to an agricultural 

land use (specifically grazing land), in line with the existing land use of surrounding 

properties.  A re-vegetation programme will be implemented until the vegetation of the area 

becomes self-sustaining and a closure certificate is granted.  This will be done in accordance 

with the relevant legislation and with approval from the relevant agencies.  All excavations 

and voids will be backfilled and reshaped to a natural gradient (1:3), with all surface 

infrastructure removed and footprints rehabilitated. 

4.1.2 Annual Rehabilitation  

Currently there is no planned concurrent rehabilitation to be conducted at Aviemore as there 

are no areas available for remediation and rehabilitation concurrent with the mining 

activities.  This is due to a number of reasons, mainly: 

 There are no waste deposits or stockpiles at Aviemore; 

 All waste is transported to another facility; 
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 ROM is not stored, washed or processed at Aviemore, all ROM is transported to 

Coalfields Processing Plant; 

 There are no open cast mining areas; 

 All mining activity is conducted underground; 

 There are no pollution control dams; 

 Surface activities and infrastructure are limited and therefore annual rehabilitation 

measures are not required until the cessation of mining activates; and 

 Rehabilitation can only be conducted to disturbed areas once mining activities cease 

the surface infrastructure are removed. 

Current measures undertaken at Aviemore include quarterly surface and groundwater 

monitoring, biomonitoring, internal audits, external audits, storm water management and 

general housekeeping.   

4.1.3 Final Closure 

The Aviemore 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.  The area was previously used for 

grazing of cattle and wilderness. Current land use on the Aviemore area is comprised of 

farming and mining. The farming activities are, at this stage, limited to livestock (grazing).  

The final closure vision thus aims to encourage the surrounding Grassland and Thornveld 

vegetation to re-establish on disturbed areas on site in order to return the land to that of the 

surrounding area, which is farmland, the area will be suitable for low-scale grazing activities.  

The area falls within the bio-resource group VC 16 (Moist Tall Grassveld) and has a bushed 

grassland bushland vegetation pattern. The recommended stocking rate for the area is 

normally 2.6 hectares per large stock unit (ha/LSU), however due to the bushed nature, 

Lantana camara (an alien invader plant) and a large increase (approximately 12 - 15%) of 

increaser grass species (Sporobolus africana , Aristida congesta, and Setaria flabellata) it is 

suggested that this site could be downgraded to a 3.5 ha/LSU.  Buffalo Coal will strive to 

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

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 closure and 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; 
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 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. 

4.1.3.1 Possible Closure Alternatives 
There are two possible closure alternatives which are detailed below. 

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.  

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. 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. 

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.  Due to the surrounding 

land-use being limited to agriculture and mining, possible closure alternatives are limited.  

Surrounding communities are limited however consultation will be undertaken by Buffalo Coal 

with the surrounding landowner with regards to the handover of any infrastructure 

4.1.3.2 Closure Actions 

Returning this land to its pre-mining condition will involve the demolishing of all 

infrastructure that will not be handed over to a third party, and the rehabilitation of all 

disturbed areas.  The area in the immediate surrounds of the box cut site is steep with 

shallow rocky soils whose use is only suited to grazing.  The encroachment of Acacia species 

and Lantana camara has diminished the grazing value considerably over the years.  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 discharged from the area into the natural drainage system will 
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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.  The re-

vegetated area will be maintained until it is self-supportive.  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 following closure 

actions will be undertaken once the mining activities at Aviemore have ceased.  These 

closure actions have been adapted from the approved EMP for Aviemore Colliery. 

The relinquishment criteria for the closure and rehabilitation of Aviemore is outlined in 

Table 4-1. 

 

Table 4-1: Closure and Rehabilitation Relinquishment Criteria 
Rehabilitation 
Area/s  

Actions  Objectives  

Buildings and 
Infrastructure  

Demolition and Removal 

Demolish and remove 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).   

Rip and Scarify 

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. 

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  

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  

Adit/Box Cut 

Sloping of facility 
Slope is of an angle that is deemed safe by an expert. 
They should not exceed 1:3 (preferably 1:5) and be 
geotechnically stable and safe 

Topsoil placement, 
ripping and vegetate 

Establishment of vegetation on >85% of surface 

Removal of piping and 
other infrastructure 

All piping and infrastructure are removed from the facility 
and recycled or used for scrap. Blending of the final 
landform. 

Underground 
mined areas 

Cap and seal with 
concrete and determine 
stability  

All shafts and ventilation shafts sealed and capped 

Fence and include 
signage 

Fenced and appropriate signage in place 

Natural 
surface and 
ground water 

Free flowing areas for 
surface water  

No obstructions or ponding on surface areas, free drainage 
of Surface water into large streams 

Allow flow to return to 
original flow rate 
through appropriate 
sloping 

Original wetlands established 

Ground water rebound 
with possible decant 
areas 

Decant areas identified for possible further treatment 
facilities 

Acid Mine 
Drainage 
(AMD) 

Hydrogeology study on 
the effects water 
recharge of the 
underground workings 

All mitigation measures must be in place before sign-off on 
risk. AMD mitigation measures for plume’s developing 
during the water recharge of the mine and possible decant 
post mining 
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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 BA process as per the EIA regulations and submit this alongside the 

application for a closure certificate. 

 
4.1.3.3 Closure Costs 

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

for LOM closure are summarised in Table 4-2.  Table 4-2 shows that the sudden closure costs 

calculated for Aviemore, using third party contractor rates is R2 926 941.56 and the LOM 

closure costs calculated are R2 926 941.56(excluding VAT).  The sudden closure and LOM 

costs are corresponding for the following reasons:  

 No new surface infrastructure is planned to be constructed between now and the 

LOM; 

 No new adits, access or haul roads are envisaged;  

 Expansion will only occur to the underground mining works, no expansion to the 

surface infrastructure or activities is planned until the LOM; and 

 There are no waste areas such as waste rock dumps or tailings, as such there will be 

no growth to these waste facilities. 

Therefore surface infrastructure will be static and is not expected to change at all until the 

LOM. 

Table 4-2. Summary of Current Closure Costs for Aviemore. 

  Aviemore Coal Mine Closure Costs  LOM Closure Cost Sudden Closure Cost 

1 Surface Infrastructure R1 068 433.30 R1 068 433.30 

1.1 Buildings & Structures R789 020.58 R789 020.58 

1.2 Parking  R54 708.00 R54 708.00 

1.3 Tanks/pump stations/boreholes R56 934.98 R56 934.98 

1.4 Magazine Site R6 637.68 R6 637.68 

1.5 Power Lines R49 780.50 R49 780.50 

1.6 Fencing R38 525.97 R38 525.97 

1.7 Concrete R72 825.60 R72 825.60 

       

2 Mining Areas & Waste Sites R970 253.73 R970 253.73 
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2.1 Adit Void R970 253.73 R970 253.73 

       

3 General Areas R89 013.68 R89 013.68 

3.1 

Site Offices, Workshop, Change and Wash rooms 
(and associated infrastructure footprint) 

R29 668.42 R29 668.42 

32 
Storage/Salvage Yard 

R6 781.35 R6 781.35 

3.3 

Parking Area, Security Hut, Access and Haul Roads 

R47 045.63 R47 045.63 

3.4 
Magazine Site 

R5 210.62 R5 210.62 

3.5 
Water Tanks and Adit Substation Footprint 

R307.66 R307.66 

  

 

    

5 Aftercare & Maintenance R533 155.26 R533 155.26 

5.1 Monitoring  R300 000.00 R300 000.00 

5.2 Maintenance R233 155.26 R233 155.26 

  Sub Total 1 R2 660 855.96 R2 660 855.96 

  10 % Contingency R266 085.60 R266 085.60 

  Sub Total 2 (excluding VAT) R2 926 941.56 R2 926 941.56 

 
 

4.1.4 Monitoring  

Current monitoring relates specifically to surface and groundwater sampling, as well as 

biomonitoring.  Ad-hoc monitoring of erosion to the storm water control measures (berms 

and furrows) is conducted.  Auditing of the IWUL and EMP conditions is undetraken internally 

and externally.  Buffalo Coal have assigned specialists to conduct quarterly monitoring of the 

groundwater and surface water quality at Aviemore.  A summary of the monitoring measures 

that are currently undertaken, which will continue to be undertaken throughout the LOM and 

Care and Maintenance period is summarised in the sections that follow.   

4.1.4.1 Water Monitoring 
Buffalo Coal have assigned specialists to conduct quarterly monitoring of the groundwater 

and surface water quality at Aviemore, this will continue for five (5) years following the 

cessation of mining activities.  The monitoring network at Aviemore currently consists of 

nine boreholes and seventeen surface water monitoring points. Most of these surface water 

sampling sites are typically dry.  The ground and surface water monitoring points at 

Aviemore are depicted in Table 4-3 and Table 4-4.  The monitoring points at Aviemore are 

constantly revised in order to ensure they are aligned with the current mining operations.  

These monitoring points will continue to be revised and updated throughout the care and 

maintenance phase and post-closure.     

 

Table 4-3: Groundwater monitoring points at Aviemore 
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Sample ID Description Latitude Longitude 

AV2 Borehole 300m down gradient, north east, of underground workings. -28.0870° 30.2377° 

AV4 Borehole next to entrance road to site. -28.0909° 30.2421° 

AV6 Borehole185m down gradient, south east, of underground workings. -28.0967° 30.2364° 

AV8 Borehole 790m down gradient, north east, of underground workings. -28.0870° 30.2403° 

Swart dam 
Dam BH 

New monitoring point. Farm borehole, located in future designated mining 
area. 

-28.1016° 30.1940° 

AVBH1 New monitoring point. Farm borehole at top of Impati Mountain. -28.0964° 30.2219° 

BH4 New monitoring point. Farm borehole west of AVBH1. -28.0974° 30.2168° 

IH4 New monitoring point. Water pumped to Farmer's house for domestic use. -28.0993° 30.2011° 

JBBH2 New monitoring point. Borehole located in Farmer's yard. -28.0998° 30.1864° 

 
 
Table 4-4: Surface water monitoring points at Aviemore 

Sample ID Description Latitude Longitude 

AS1 New monitoring point. Non- perennial stream flowing north of the mine. -28.0732° 30.2141° 

AS2 New monitoring point. Non- perennial stream flowing north of the mine. -28.0735° 30.2158° 

AS3 Dam downstream, north east, of site. -28.0847° 30.2408° 

AS4 
New monitoring point. Non- perennial stream flowing north east of the 

mine. 
-28.0819° 30.2383° 

AS5 
New monitoring point. Non- perennial stream flowing north east of the 

mine. 
-28.0756° 30.2332° 

AS6 New monitoring point. Non- perennial stream flowing east of the mine. -28.1016° 30.2451° 

AS7 New monitoring point. Non- perennial stream flowing east of the mine. -28.1104° 30.2400° 

AS8 
New monitoring point. Non- perennial stream flowing south east of the 

mine. 
-28.1173° 30.2428° 

AV Spring 
Spring water collected by farmer for bottling. Sample is taken from 

animal trough. 
-28.0981° 30.2350° 

SCH Spring New monitoring point. Farm spring. -28.0992° 30.2062° 

JB Font 1 New monitoring point. Farm spring, close to Swartdam. -28.1024° 30.1881° 

GK Spring 1 Spring collected at farmhouse. -28.1035° 30.2230° 

GK Spring 2 Non-perennial spring south east of Aviemore. -28.1131° 30.2292° 

GK Spring 6 Non-perennial spring south east of Aviemore. -28.1088° 30.2335° 

GK Spring 7 Non-perennial spring south east of Aviemore. -28.1098° 30.2211° 

GK Spring 8 Non-perennial spring south east of Aviemore. -28.1089° 30.2236° 

GK Spring 10 Non-perennial spring south east of Aviemore. -28.1116° 30.2233° 

 

Buffalo Coal will appoint a suitable specialist for the continued monitoring of the groundwater 

and surface water monitoring at Aviemore. This project will include sampling of all 

monitoring points, submission of samples to an accredited laboratory, analysis and reporting 

of chemistry results. 

The objectives of this assessment are to: 

 Provide a better understanding of water quality of the site; 
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 Determine the nature and extent of contamination and indicator trends; 

 Determine the flow regime of groundwater and movement of any contaminants 

identified at various sites; 

 Indicate the trends of the sites being monitored; 

 Identify possible mitigation measures. 

The methodology for the undertaking of these monitoring activities is as follows: 

 The condition of each borehole will be checked upon arrival, and a note will be made 

in the field form of any observed damage, water in well box, potential surface-based 

contamination. If there is water in the well box, remove all water to below the top 

of well casing before removing the well cap to avoid potentially contaminated surface 

water entering the well.  

 Measure the depth to water and total depth of the well before undertaking purging 

or sampling. Select boreholes will be purged at the beginning of each annual 

monitoring period in order to remove stagnant water from the column. Thereafter, a 

depth specific bailer will be used to sample each borehole. 

 Establish work area at each well upon arrival – ensure safety precautions are 

considered (eg. traffic cones, barricades, positioning of vehicle). 

 Electrical Conductivity, pH, Temperature and TDS will be measured for all sampling 

points. These field parameters will be compared to the laboratory analysis to ensure 

the reliability of the laboratory results.  

 All water samples will be collected and preserved correctly to ensure accurate 

representation of the on-site conditions at the time of sampling.  

 Samples will then be submitted to X-Lab Laboratories, which is SANAS accredited, for 

specified chemical analyses, as per Table 4-5. 

Table 4-5: Chemical analysis list 

Hydrochemical Analyses 

Total Alkalinity Nitrate and Nitrite (TON) 

Bicarbonate Alkalinity Nitrite 

Carbonate Alkalinity Ortho Phosphate 

Calcium Potassium 

Magnesium Sodium 

Conductivity (Laboratory) Sulphate 

pH ( Laboratory) Aluminium 

Total Hardness Fluoride  

Calcium Hardness Iron 

Magnesium Hardness Manganese 
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Total Dissolved Solids (TDS) Chloride 

 

 The water quality standards used for comparison will be the 1996 DWS Domestic Use 

Standards and SABS SANS 2015 Drinking Water Standards. If the site has a Water Use 

Licence, then the standards specified in the licence will be used for compliance 

purposes. 

 The chemistry data will also be illustrated graphically by means of time-series graphs 

for selected indicator elements. Indicator elements for coal mines include sulphate, 

TDS, EC, iron and pH. 

 The quarterly reports will include: 

o Current status of the monitoring programme; 

o Detailed schedule of the monitoring programme; 

o Comparison of the water chemistry results with compliance criteria; 

o Identification of anomalies, deviances and non-compliance in terms of 

criteria, taking into account the WUL criteria; 

o Graphical representation of results (e.g. relevant time-series graphs), where 

necessary, including all historical data from previous monitoring 

programmes; 

o Tables, graphs and discussions with regard to static ground water levels of 

monitoring boreholes; 

o Conclusions and recommendations in line with the mining plan; 

o Where possible source identification of non-compliant parameters and 

recommendations for further actions required including possible 

amendments to the monitoring programme. 

 The Annual report will include: 

o The Annual report will include a combination of all sections within the 

quarterly, as well as a detailed discussion of all monitoring points in terms of 

annual and historical data and subsequent trends.  

o Compliance criteria for surface water and groundwater where specified in 

the WUL will be measured and reported as a percentage of compliance. 

Where no compliance criteria are available the Department of Water and 

Sanitation (DWS) guidelines will be referred to. The envisaged standards to 

be used for this project include: 
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 Historical Water Quality Data, where available. 

 The DWS South African Water Quality Guidelines for Domestic Use 

(1996). 

 All water quality objectives prescribed in the WUL, if available.  

o These criteria will be used to compare water chemistry data to determine 

the level of compliance for each monitoring point. 

4.1.4.2 Biomonitoring  
Aviemore’s Water Use License (WUL) (07/V32E/AGJ/3812) was issued on the 26th of February 

2016, in terms of the NWA Section 21 (a, g, and j). In response to the disposal of waste water, 

the conditions of the license stipulate, inter alia, that an aquatic monitoring programme must 

be established and must include biannual sampling surveys (summer and winter) “to reflect 

the status of the river upstream and downstream of the mining activities”.  Buffalo Coal have 

appointed suitable specialists to undertake summer and winter surveys at Aviemore.  The 

objectives of the aquatic assessment are to: 

 Discern potential sampling sites by means of a desktop analysis; 

 Measure water quality variables in situ at the time of sampling; 

 Assess the integrity of the aquatic habitat using the Integrated Habitat Assessment 

System (IHAS), Index of Habitat Integrity (IHI) and visual assessment of impacts; and 

 Assess the health of the watercourse(s) according to the aquatic macroinvertebrates 

presenting using the South African Scoring System vers. 5 (SASS5) Protocol (Dickens 

& Graham, 2002). 

The positions of the aquatic sampling points are summarised in Table 4-6.  These will be 

reviewed and updated by the specialist during each summer and winter annual survey. 

 

Table 4-6: Biomonitoring Points 
Site  Description Coordinates 

Longitude  Latitude  

AS_Ref Reference site located on the Mtotwane River above the 
Ngobiya River confluence to the Mzinyashana River. 

-28.042742° 30.158677° 

AS_05 Water quality monitoring site in the Mzinyashana River, 
below three drainage lines draining the northern area of 
Aviemore, downstream of water quality monitoring site 
AS_05. 

-28.070358° 30.246201° 

AS_10 On the Sterkstroom River below the weir. -28.105818° 30.278155° 

AS_12 Tributary of Sterkstroom River draining the area to the 
south of the Aviemore Coal Mine, upstream of water quality 
monitoring site AS_12. 

-28.103134°  30.249062° 
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Biomonitoring will continue to be undertaken throughout Aviemore’s LOM, and will be 

incorporated into the post-closure monitoring plan in order to determine whether Aviemore 

is contributing to the degradation of water resources post-closure. The following 

methodology is proposed for the aquatic assessment: 

1. Aquatic assessment 

 In situ testing of the water quality variables, including temperature, electrical 

conductivity Dissolved Oxygen (DO), and pH levels will be measured at the 

biomonitoring sites; 

 The assessment of habitat integrity using the rapid method as described by the 

McMillan (1998) IHAS Index and visual assessments of impacts of the habitats 

where sampling will take place; and 

 Assessment of the integrity of the aquatic macro-invertebrate community by the 

application of the South African Scoring System Version 5 (SASS5) protocol will 

be performed by River Eco-status Monitoring Programme (REMP) accredited 

samplers. 

2. Biomonitoring plan 

 A detailed SASS5 biomonitoring programme will be developed in order to manage 

and monitor aquatic macro-invertebrates and ecosystems. 

4.1.4.3 General Monitoring  
All rehabilitated areas will be inspected on a monthly basis 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 post-closure or until such time as it can be proved that 

the area is stable and erosion free – whichever is the longest. 

4.1.4.4 Auditing 

Regular internal and external audits should be undertaken during the LOM, care and 

maintenance phase and during closure and rehabilitation activities to ensure environmental 

compliance and minimise negative environmental impacts.    

 

4.2 MAGDALENA 

Magdalena comprises of an expansive mining operation including a number of adits, dams, a 

discard dump and surface infrastructure that will be rehabilitated in a phased (yearly) 

approach.  It is currently planned that an application for closure will be applied for in 2025.  
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4.2.1 Existing Rehabilitation Plan 

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

Magdalena dated April 2008, outlines the broad closure objectives and plan. 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: 

 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.  

 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. 

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 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: 
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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. 

4.2.2 Annual Rehabilitation  

Annual rehabilitation takes place at Magdalena on a concurrent basis.  A number of 

rehabilitation activities have and continue to take place in line with the Magdalena EMP:  

 Rehabilitation of open-cast areas; 

 Shaping of areas to prevent erosion has been undertaken in certain areas which 

require erosion prevention measures;  

 Shaping and top soiling previously disturbed areas; 

 Infilling of disused STA Adit; 

 Stone-pitching of drainage channels; 

 Capping of Discard Dump; 

 General rehabilitation to the discard dump; and 

 Ongoing ground and surface water monitoring.   

It is envisaged that operations in Magdalena will cease at the end of October 2018.  Whilst 

under care and maintenance, rehabilitation measures will be undertaken until a closure 

certificate is applied for and EIA process undertaken in 2025.  This rehabilitation will be 

undertaken in a phased manner, as detailed below: 

2018 

 Topsoiling and shaping of disturbed areas between Frank and STA Adit’s. 

 Stone-pitching of drainage channels between Frank and STA Adit’s. 

 Infilling and rehabilitation of STA Adit 

2019 

 Malcolm shaft (opencast void 1) will be half filled, maintaining sufficient space for 

the ventilation fan and access to the shaft while maintenance continue to utilise 

Thembelisha Shaft. 

2019-2024  

 Open cast: Spray Dam(Box cut) will be rehabilitated. 

2020-2024 

 Main Adit (Adit 1) and Frank Adit (Adit 2) will be rehabilitated progressionally to 

Malcolm shaft. It is proposed that Frank Adit is infilled and rehabilitated first, 

thereafter Main Adit. 

2022 

 Demolition and disassembly of the opencast office area. 

2024  

 Thembelisha (Adit 4) and the remainder of Malcolm (vent portal- o/c void 2) will be 

rehabilitated. 
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 Salvaging of the processing plant and rehabilitation of disturbed areas. 

 Demolition of office areas   

 Rehabilitation of slurry void.  

 The discard dump will be rehabilitated continuously until the LOM of Aviemore 

(~2020), regressing and capping of the dump will occur. 

2025 

 Application for closure (EIA process). 

 

The rehabilitation timeline is depicted in Figure 4-1 overleaf. 
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Figure 4-1: Phased Rehabilitation Timeline 
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4.2.3 Final Closure 

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.  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. 

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 

4.2.3.1 Possible Closure Alternatives 
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.  
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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.   

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 

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. 

4.2.3.2 Closure Action  

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. The relinquishment criteria for the 

closure and rehabilitation of Aviemore is outlined in Table 4-7. 
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Table 4-7: Closure and Rehabilitation Relinquishment Criteria 
Rehabilitation 
Area/s  

Actions  Objectives  

Buildings and 
Infrastructure  

Demolition and Removal 

Demolish and remove 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).   

Rip and Scarify 

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. 

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  

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  

Adit/Box Cut 

Sloping of facility 
Slope is of an angle that is deemed safe by an expert. 
They should not exceed 1:3 (preferably 1:5) and be 
geotechnically stable and safe 

Topsoil placement, 
ripping and vegetate 

Establishment of vegetation on >85% of surface 

Removal of piping and 
other infrastructure 

All piping and infrastructure are removed from the facility 
and recycled or used for scrap. Blending of the final 
landform. 

Underground 
mined areas 

Cap and seal with 
concrete and determine 
stability  

All shafts and ventilation shafts sealed and capped 

Fence and include 
signage 

Fenced and appropriate signage in place 

Discard Dump 

Sloping of facility 
Slope is of an angle that is deemed safe by an expert. 
They should not exceed 1:3 (preferably 1:5). 
Geotechnically stable and safe 

Topsoil placement, 
ripping and vegetate 

Establishment of  vegetation on >85% of surface 

Natural 
surface and 
ground water 

Free flowing areas for 
surface water  

No obstructions or ponding on surface areas, free drainage 
of Surface water into large streams 

Allow flow to return to 
original flow rate 
through appropriate 
sloping 

Original wetlands established 

Ground water rebound 
with possible decant 
areas 

Decant areas identified for possible further treatment 
facilities 

Acid Mine 
Drainage 
(AMD) 

Hydrogeology study on 
the effects water 
recharge of the 
underground workings 

All mitigation measures must be in place before sign-off on 
risk. AMD mitigation measures for plume’s developing 
during the water recharge of the mine and possible decant 
post mining 

 

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 
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 Conduct a BA process as per the EIA regulations and submit this alongside the 

application for a closure certificate. 

 

4.2.3.3 Closure Costs 

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

for LOM closure are summarised in Table 4-8.  Table 4-8 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 (excluding VAT).  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.   

 

Table 4-8. Summary of Latest Closure Costs for Magdalena. 

  Magdalena Coal Mine Closure Costs  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 
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4.2.4 Monitoring 

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 Acid Mine Drainage (AMD). 

4.2.4.1 Water 

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.  The monitoring network at Magdalena includes 16 

boreholes and 17 surface water sites, as summarised in Table 4-9 and Table 4-10. 

 

Table 4-9: Groundwater monitoring points at Magdalena 

Sample ID Description Latitude Longitude 

MW3 Borehole ±80 m north of slurry pond -27.9742° 30.1972° 

MW4 Borehole down gradient of coal crushing area -27.9733° 30.1983° 

MW6 Borehole ±100 m down gradient of the discard dump -27.97981° 30.1977° 

MW8 Borehole ±1.8 km south of GAT -28.01583° 30.1888° 

MG7 Borehole ±1.2 km east of mine workings -27.97003° 30.2092° 

MG11 Borehole ±1.2 km east of opencast workings -27.9665° 30.2051° 

GCS1 Borehole ±100 m south of BOX -27.9833° 30.1985° 

GCS2 Borehole down gradient of the discard dump and slurry pond -27.9788° 30.1980° 

GCS3 Borehole south of coal crushing area -27.9739° 30.1981° 

GCS4 Borehole down gradient of opencast workings and adit entrance -27.97063° 30.1967° 

GCS5 Borehole ±550 m north of opencast workings -27.96108° 30.1917° 

Mag BH1 Borehole upstream of FD2, west of NGA -27.9869° 30.2020° 

Mag BH2 Borehole downstream of FD1, FD2 -27.9813° 30.2119° 

MW7 Borehole west of storage dam NGA -27.9884° 30.1974° 

W101 Borehole fitted with JoJo tank -27.9743° 30.2033° 

W198 Borehole fitted with JoJo tank -27.9739° 30.2009° 

 
 
Table 4-10: Surface water monitoring points at Magdalena 
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Sample ID Description Latitude Longitude 

MS1 Non-perennial river downstream of plant operations -27.9695° 30.2055° 

MS2 Non-perennial river downstream of opencast workings -27.9626° 30.2006° 

MS3 Non-perennial river downstream of MS1 and MS2 -27.9659° 30.2200° 

MS4 
(PCD3) 

Evaporation dam for screening plant -27.9718° 30.1971° 

MS4A  
(PCD2) 

Dam below D2 -27.9716° 30.1960° 

MS5 Non-perennial river north of site -27.9537° 30.1980° 

NGA Storage dam -27.9885° 30.2001° 

CROSS Storage dam used for dust suppression -27.9716° 30.2163° 

DS1 Storage dam used for dust suppression -27.9737° 30.2011° 

BOX Storage dam used to temporarily hold water from the slurry pond -27.9815° 30.1966° 

SPRING Decant from old underground workings. -27.9919° 30.2030° 

BUL Old opencast void that has filled over time with water -27.9734° 30.1983° 

FD1 Storage dam used for plant operations -27.9879° 30.2064° 

FD2 Storage dam used for plant operations -27.9868° 30.2060° 

GAT 
Depression used to collect groundwater seepage to supplement 

storage dams 
-27.9949° 30.2063° 

Mag 
Slurry 

Slurry dam -27.9772° 30.1961° 

EV1 Evaporation dam near the ventilation shafts -27.9688° 30.1934° 

 
 

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.  

4.2.4.2 Biomonitoring 

Magdalena’s WUL (07/V32D/AGJ/968) was issued on the 18th of August 2011, in terms of the 

NWA Section 21 (a, g, and j). In response to the disposal of waste water, the conditions of 

the license stipulate, inter alia, that an aquatic monitoring programme must be established 

and must include biannual sampling surveys (summer and winter) “to reflect the status of 

the river upstream and downstream of the mining activities”.  Buffalo Coal have appointed 

suitable specialists to undertake summer and winter surveys at Aviemore.  The objectives of 

the aquatic assessment are to: 

 Discern potential sampling sites by means of a desktop analysis; 
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 Measure water quality variables in situ at the time of sampling; 

 Assess the integrity of the aquatic habitat using the Integrated Habitat Assessment 

System (IHAS), Index of Habitat Integrity (IHI) and visual assessment of impacts; and 

 Assess the health of the watercourse(s) according to the aquatic macroinvertebrates 

presenting using the South African Scoring System vers. 5 (SASS5) Protocol (Dickens 

& Graham, 2002). 

The positions of the aquatic sampling points are summarised inTable 4-11.  These will be 

reviewed and updated by the specialist during each summer and winter annual survey. 

 

Table 4-11: Biomonitoring Points 
Site  Description Coordinates 

Longitude  Latitude  

AS_Ref Reference site located on the Mtotwane River above the 
Ngobiya River confluence to the Mzinyashana River. 

-28.042742° 30.158677° 

Mag_2C Located on the Poonaspruit River above the confluence 
with the Bloubankspruit River, downstream of 
underground workings of Magdalena. 

-27.937740°  30.248349° 

Mag_3A Additional site for in situ water quality data only. Located 
on the Bloubankspruit River at confluence of 3 donga 
systems, downstream of coal mine dump and numerous 
farm dams. 

-27.965590°  30.220670° 

Mag_3B Located on the Bloubankspruit River above the 
confluence with the Poonaspruit River, downstream of 
Magdalena. 

-27.938597°  30.250670° 

 

Biomonitoring will continue to be undertaken throughout the care and maintenance phase at 

Magdalena, and will be incorporated into the post-closure monitoring plan in order to 

determine whether Magdalena is contributing to the degradation of water resources post-

closure. The following methodology is proposed for the aquatic assessment: 

1. Aquatic assessment 

 In situ testing of the water quality variables, including temperature, electrical 

conductivity Dissolved Oxygen (DO), and pH levels will be measured at the 

biomonitoring sites; 

 The assessment of habitat integrity using the rapid method as described by the 

McMillan (1998) IHAS Index and visual assessments of impacts of the habitats 

where sampling will take place; and 
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 Assessment of the integrity of the aquatic macro-invertebrate community by the 

application of the South African Scoring System Version 5 (SASS5) protocol will 

be performed by River Eco-status Monitoring Programme (REMP) accredited 

samplers. 

2. Biomonitoring plan 

 A detailed SASS5 biomonitoring programme will be developed in order to manage 

and monitor aquatic macro-invertebrates and ecosystems. 

4.2.4.3 General Monitoring 

All rehabilitated areas will be inspected on a monthly basis 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 post-closure or until such time as it can be proved that 

the area is stable and erosion free – whichever is the longest. 

 

4.2.4.4 Auditing 

Regular internal and external audits should be undertaken during the care and maintenance 

phase and during closure and rehabilitation activities to ensure environmental compliance 

and minimise negative environmental impacts.    
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4.3 WESSELSNEK 

As all mining operations have already ceased at Wesselsnek, continual rehabilitation, care 

and maintenance will be undertaken until such time as a closure certificate is obtained. 

4.3.1 Existing Rehabilitation Plan 

Wesselsnek currently has an approved rehabilitation plan which formed part of the mine-

specific Environmental Management Plan (EMP).  Mining activities have already ceased at 

Wesselsnek with rehabilitation activities being undertaken to the majority of the disturbed 

areas of land.  Further rehabilitation to all disturbed areas is required in order to return the 

land to an agricultural land use (specifically grazing land), in line with the existing land use 

of surrounding properties.  A re-vegetation programme will be implemented until the 

vegetation of the area becomes self-sustaining and a closure certificate is granted.  This will 

be done in accordance with the relevant legislation and with approval from the relevant 

agencies.   

All surface infrastructure has already been removed and their footprints rehabilitated.  

Rehabilitation to the existing discard dump is required, this dump will be reshaped to a 

natural gradient (1:3) and revegetated.  Measures to rehabilitate the 5 hectare (ha) discard 

dump have been included in the final rehabilitation report, and will not be included in the 

annual report.  A berm surrounding the discard dump has minimised the catchment area 

leading into the downgradient water resources, preventing significant surface water run-off 

from the discard dump.  Surface and groundwater monitoring is undertaken at Wesselsnek, 

in line with the EMP and rehabilitation plan requirements.   

4.3.2 Annual Rehabilitation  

As all mining activities at Wesselsnek ceased in 1992 and the disturbed areas subsequently 

rehabilitated, ensuing annual rehabilitation measures have been limited to the maintenance 

of existing storm water and erosion control measures (berms and furrows) surrounding and in 

close proximity to the discard dump. The berm and associated storm water and erosion 

control measures require ongoing maintenance. The berm totals approximately 780 m 

encircling the 5 ha discard dump. The 5 ha discard dump will be rehabilitated upon final 

closure.  In light of the cessation of all mining-related activities at Wesselsnek, no further 

disturbance is foreseen to any additional areas at Wesselsnek in the future.  Activities at 

Wesselsnek will be restricted to rehabilitation, monitoring and maintenance.  The area of 

land disturbed by mining activities that had previously been rehabilitated (immediately 

following the cessation of mining activities) requires ongoing maintenance.  This area of land 

encompasses approximately 3.8 ha.  An additional area of approximately 5.8 ha was not 

previously rehabilitated, and requires rehabilitation measures to address the levels of erosion 

and promote re-vegetation.  Measures to rehabilitate these aforementioned disturbed areas 

have been included in the final rehabilitation report, and will not be included in the annual 

report.    
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Current measures undertaken at Wesselsnek include quarterly surface and groundwater 

monitoring, the maintenance of storm water and erosion control measures.  Warning signs 

have been placed in both English and isiZulu, warning the surrounding landowners to not 

utilise the water in the dams for drinking purposes.  The revision of the monitoring network 

at Wesselsnek and addition of new boreholes will allow for a better understanding of current 

groundwater impacts emanating from Wesselsnek.  This will guide further rehabilitation 

requirements and measures to be undertaken. 

All disturbed areas are available for rehabilitation and will be undertaken as funds become 

available.  The storm water berms/furrows will continue to receive periodic maintenance as 

and when required, based on routine monitoring of the site, in order to prevent surface water 

runoff draining from the discard dump and into the existing donga’s surrounding this dump 

and exacerbating levels of erosion in the surrounding environment.  The maintenance of these 

erosion control and storm water management measures will additionally minimise the amount 

of storm water run-off exiting from the discard dump and polluting the Mkozama river system.  

These maintenance measures will continue until such time as the discard dump is 

rehabilitated (re-shaped, ripped and re-vegetated) as per the closure rehabilitation measures 

outlined in the Wesselsnek final rehabilitation plan.  The rehabilitation actions at Wesselsnek 

is detailed in Table 4-12 

 

Table 4-12: Actions, objectives and responsible party for rehabilitation activities 
Rehabilitation 
Area/s  

Actions  Objectives  

Vegetation 
 

Ongoing monitoring: 
Vegetation Growth 

 Ensuring that vegetation growth improve until it 
reaches closure 

Alien invasive species  
 Ensuring that alien invasive species is 

eradicated from disturbed areas 

Storm Water 
Management 

Ongoing monitoring: 
Erosion and storm water 
management measures 

 Ensuring that storm water management 
measures that have been implemented are 
effective and no erosion is occurring 

Monitoring 
 

Ongoing monitoring: 
Surface water 
Ground water 

 Ensuring that water quality improve until it 
reaches equilibrium  

Borehole Drilling  
 Drilling new boreholes to improve the 

monitoring network, as per Geophysical survey 
recommendations   
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4.3.3 Final Closure 

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. The 

Wesselsnek closure vision aims to return the disturbed areas to a state as close as possible to 

the pre-mining conditions. This vision aims to encourage the surrounding Grassland and 

Thornveld vegetation to re-establish on disturbed areas on site in order to return the land to 

an agricultural (grazing) land use.  All adjoining properties are used for agricultural purposes, 

the main discipline being grazing.  Buffalo Coal will strive to ensure that any latent or residual 

impacts on site will be mitigated as far as possible  

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 and re-vegetation 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 Department 

of Water and Sanitation (DWS). 

4.3.3.1 Possible Closure Alternatives 

On closure it is planned that all disturbed areas will be rehabilitated and the site will be 

returned to an agricultural land use.  Due to the limited on-site infrastructure and the 

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

are limited.   

4.3.3.2 Closure Action  
It is the intention of Buffalo 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 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 as 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 
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acceptable design, so as to imitate the pre- mining relief which will make the area easily 

accessible and manageable for post mining usage. The relinquishment criteria for the 

closure and rehabilitation of Aviemore is outlined in Table 4-7. 

 

Table 4-13: Closure and Rehabilitation Relinquishment Criteria 
Rehabilitati
on Area/s  

Actions  Objectives  

Discard 
Dump 

Sloping of facility 
Slope is of an angle that is deemed safe by an expert. 
They should not exceed 1:3 (preferably 1:5). 
Geotechnically stable and safe 

Topsoil placement, 
ripping and vegetate 

Establishment of vegetation on >85% of surface 

Disturbed 
Areas 

Any disturbed areas that 
have significant signs of 
erosion should be 
backfilled 

Areas of significant erosion have been remediated 

 Rip and Scarify 

Rip and scarify to loosen soil. 
Encourage plant growth and natural seeding (encourage 
roots to take hold)  
Aid germination of seeds 

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 

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  

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  

Natural 
surface and 
ground 
water 

Free flowing areas for 
surface water  

No obstructions or ponding on surface areas, free drainage 
of Surface water into large streams 

Allow flow to return to 
original flow rate through 
appropriate sloping 

Original wetlands established 

Ground water rebound 
with possible decant areas 

Decant areas identified for possible further treatment 
facilities 

Minimise polluted surface 
water run-off and seepage 
from the discard dump.  
Establish improved 
monitoring network to 
establish pollution sources 

No pollution or degradation of down gradient water 
resources from the discard dump 

Acid Mine 
Drainage 
(AMD) 

Improvements to the 
monitoring network to 
establish pollution sources All mitigation measures must be in place before sign-off on 

risk. AMD mitigation measures for plume’s developing 
during the water recharge of the mine and possible decant 
post mining 

AMD mitigation measures 
for plume’s developing 
from the discard dump 
and possible decant from 
defunct workings 

 

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; 
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 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 BA process as per the EIA regulations and submit this alongside the 

application for a closure certificate. 

 
4.3.3.3 Closure Costs 
The calculated closure cost for Wesselsnek is summarised in Table 4-14. This table shows 

that the sudden and LOM closure costs calculated for Wesselsnek using third party contractor 

rates are R3 166 951.88. The breakdown of the costs is provided in Appendix B. 

 

Table 4-14. Summary of Closure Costs for Wesselsnek 

  Wesselsnek Closure Costs  LOM Closure Cost Sudden Closure Cost 

       

1  Mine Residue Sites R1 194 077.40 R1 194 077.40 

1.1 Discard Dump R1 194 077.40 R1 194 077.40 

       

2  General Areas R174 993.37 R174 993.37 

2.1 
Ripping of footprint areas to alleviate compaction 
(general) R70 830.64 R70 830.64 

2.2 Establishment of vegetation (general) R104 162.72 R104 162.72 

       

3  Aftercare & Maintenance R1 509 976.40 R1 509 976.40 

3.1 Monitoring  R350 000.00 R350 000.00 

3.2 Maintenance R1 159 976.40 R1 159 976.40 

  Sub Total 1 R2 879 047.17 R2 879 047.17 

  10 % Contingency R287 904.72 R287 904.72 

  Sub Total 2 (excluding VAT) R3 166 951.88 R3 166 951.88 

 
 
4.3.4 Monitoring 

4.3.4.1 Water  
A surface water and groundwater monitoring program is already in place at Wesselsnek, and 

comprises of two operational monitoring boreholes and seven surface water points as 

summarised in Table 4-15.  Table 4-16 provides a summary of the current water monitoring 

schedule.  
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Table 4-15. Surface and Groundwater Monitoring Points. 
Sample ID  
 

Description Co-ordinates  
 

Latitude  
 

Longitude  
 

SURFACE WATER MONITORING POINTS  

WS1 
Surface water site situated within 
discard dump area. 

-28.3761 30.0735 

WS2 
Non-perennial river, downstream of 
discard dump 

-28.3714 30.0763 

WS3 
Non-perennial river downstream of 
southern UG workings 

-28.3683 30.0799 

WS4 
Furthest downstream surface water 
point along perennial river 

-28.3409 30.0938 

WS5 
Non-perennial river north of the 
southern underground workings 

-28.3673 30.0860 

WS6 
Non-perennial river downstream of 
WS3 

-28.3666 30.0805 

WS7 
Dam fed by non- perennial river 
downstream of UG workings 

-28.3714 30.0780 

GROUNDWATER MONITORING POINTS  

W2 
Borehole up gradient, 130 m from 
discard dump. West of UG workings. 

-28.374483 30.075633 

W3 
Borehole north of site, situated 
adjacent to UG workings. 

-28.373217 30.08235 

 

Table 4-16. Water Monitoring Schedule 

Sample ID and Description Sampling Intervals Quality Standards 

Surface Water Monitoring 

WS1 Quarterly  
1996 DWAF Domestic Use 
Guideline;  
2015 SABS SANS 241-1 
Standards 
  

WS2 Quarterly 

WS3 Quarterly 

WS4 Quarterly 

WS5 Quarterly 

WS6 Quarterly 

WS7 Quarterly 

Groundwater Monitoring 

W2 Quarterly 1996 DWAF Domestic Use 
Guideline;  
2015 SABS SANS 241-1 
Standards 
 

W3 

Quarterly 

 

The monitoring network previously included eight additional boreholes. However, these 

boreholes have either collapsed or have been vandalized by the local community and are 

therefore no longer available for sampling.  The water monitoring network at Wesselsnek is 

insufficient and thus needs to be revised. Additional boreholes are required in order to 

provide the data required to fully understand the extent of the impact of Wesselsnek on 

surrounding water resources.  These were sited by means of a geophysical assessment using 

the Electrical Resistivity Tomography (ERT) survey method, in order to identify targets for 

borehole drilling.  The following scope of work was completed: 
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 Site walkover assessment to identify potential areas for drilling. This included an 

analysis of topographical depressions, surface water resources and potential decant 

points. 

 A geophysical survey utilising Electrical Resistivity Tomography (ERT) survey 

equipment. The ERT survey was conducted using the ABEM Lund Imaging System 

known as Terrameter LS, comprised of a Terrameter, ABEM electrode selector, four 

(100 m) multi-core cables with 21 take-outs each, and steel electrodes. A DC or slowly 

varying AC current is artificially injected into the Earth through a series of grounded 

current electrodes and the resulting potential measurements are made at a number 

of grounded potential electrode pairs. During the survey, the distances between the 

electrodes (two out current electrodes and two inner potential electrodes) are varied 

based on a chosen four-electrode array. The ultimate result is a 2D collection of the 

raw resistivity measurements at different depths along a given survey line.  

A total of four boreholes are recommended for Wesselsnek. The location of the boreholes are 

provided in Table 4-17.  The following borehole construction requirements apply: 

 Two boreholes drilled to a depth of 40m, with 12 m of steel casing through the 

weathered zone. 

 One shallow borehole down gradient of the discard dump, approximately 15m deep 

with slotted PVC casing only. This borehole will monitor the shallow weathered 

aquifer. 

 One deep borehole down gradient of the discard dump, drilled to a depth of 40m. 

This borehole will monitor the deeper aquifer. 

o Steel casing through the initial 12m of the borehole. 

o Plain PVC casing through the initial 20m and slotted PVC casing deeper in the 

borehole, along the water strikes. 

o Gravel chips should be poured outside the PVC casing, up to the 20m mark. 

The outer diameter of the hole is then topped with a bentonite slurry to seal 

the weathered aquifer. 

 

Table 4-17: Borehole Drilling Targets 

Drilling target ID Location Description 
Latitude 
(WGS84) 

Longitude 
(WGS84) 

BH Depth 
(mbgl) 

W10 
Northern borehole, down gradient 
of underground workings, close to 
WS7. 

-28.372043 30.079468 40 
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W11 
Southern borehole. Should be 
drilled into underground void, if 
possible. 

-28.378855 30.075604 40 

W12 
Deep borehole down gradient of 
the discard dump. 

-28.374688 30.073158 40 

W13 
Shallow borehole down gradient of 
the discard dump. 

-28.374683 30.073243 15 

 

Monitoring is required to extend until closure to evaluate the following: 

1) Groundwater quality and levels; 

2) Surface water quality; 

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 DWS.  Surface water and 

Groundwater quality will be monitored on a quarterly basis.  A “full analysis” must be 

conducted twice a year and an “abbreviated analysis” must be conducted twice a year 

(January and June).   

The definition of analyses types is presented below: 

1. Full Analysis 

Physical Parameters 

• Groundwater levels 

Chemical Parameters 

• Field measurements: pH, EC 

• Laboratory analyses: Anions and cations (Ca, Mg, Na, K, NO3, Cl, SO4, F, Fe, Mn, Al, 

&Alkalinity); Other parameters (pH, EC, TDS) 

• Petroleum hydrocarbon contaminants (where applicable, near workshops and 

petroleum handling facilities) 

• Sewage related contaminants (E.Coli, faecal coliforms) in borehole in proximity to 

septic tanks or sewage plants. 
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2. Abbreviated Analysis (pollution indicators) 

Physical Parameters 

• Groundwater levels 

Chemical Parameters 

• Field measurements: pH, EC 

• Laboratory analyses: Major anions and cations (Ca, Na, Fe, Mn, Cl, SO4) and (EC) 

 

Laboratory analysis techniques will comply with SABS guidelines. 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. 

The parameters currently being monitored at these sites according to the quarterly 

monitoring reports are detailed in Table 4-18.   

 

Table 4-18. Parameter to be monitored for Surface and Groundwater. 

 1996 DWAF 
Domestic Use 

Guideline 

2015 SABS 
SANS 241-1 
Standards 

DETERMINANT UNIT 

Conductivity (EC) mS/m 70 170 

pH   
6 5 

9 9.7 

Total Dissolved Solids mg/l 450 1200 

Calcium mg/l 32 n/s 

Chloride mg/l 100 300 

Magnesium mg/l 30 n/s 

Potassium mg/l 50 n/s 

Sodium mg/l 100 200 

Sulphate mg/l 200 250 

Aluminium mg/l 0.15 0.3 

Fluoride  mg/l 1 1.5 

Iron mg/l 0.1 2 

Manganese mg/l 0.05 0.5 

Nitrate mg/l 6 11 

Nitrite mg/l n/s 0.9 

Orthophosphate mg/l n/s n/s 

Total Alkalinity mg/l n/s n/s 
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The improvement of the surface and groundwater monitoring network at Wesselsnek will 

allow for a better understanding of the current uncertainties regarding Wesselsnek’s impact 

on surrounding water resources.  Additionally, this data will assist in identifying any mine-

related water impacts and guide the formulation of a conceptual design/long term solution 

for any required mine-water management measures. 

 

Monitoring should continue until such time as a closure certificate is granted, with annual 

reports submitted to the DWS.  An amendment to the monitoring programme should 

thereafter be applied for provided there are no significant changes due to the rehabilitated 

operations.  

4.3.4.2 General Monitoring 

All rehabilitated areas will be inspected on a monthly basis for signs of erosion.  All indications 

of erosion will be rectified within 1 week of discovery.  Erosion control and maintenance will 

continue until a closure certificate is provided or until such time as it can be proved that the 

area is stable and erosion free. 

4.3.4.3 Auditing 
Regular internal and external audits should be undertaken during the care and maintenance 

phase and during closure and rehabilitation activities to ensure environmental compliance 

and minimise negative environmental impacts.    
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CLOSURE UPDATE REPORTS 
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APPENDIX 2: MAGDALENA SURFACE REHABILITATION PLAN 
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APPENDIX 3: AVIEMORE REHABILITATION PLAN 
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APPENDIX 4: WESSELSNEK SURFACE REHABILITATION PLAN 
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Social and Labour Plan 
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EXECUTIVE SUMMARY 

 

This Hazardous Substances Management Plan was devised in response to the findings of 

internal audits conducted at Buffalo’s three operations, namely Magdalena, Coalfields and 

Aviemore.  These internal audits established a high level of non-conformance with regards to 

the management and use of hazardous substances.  The implementation of this management 

plan will assist in the minimisation and prevention of environmental harm due to the improper 

transportation, storage, use and disposal of hazardous substances.  The enforcement of this 

plan will further assist in improving Buffalo’s environmental performance and conformance 

to relevant legislation, standards and site specific Environmental Management Plans (EMPs) 

and ensure an environmentally sound approach to the use of hazardous substances by Buffalo.   

 

The objective of the Hazardous Substances Management Plan is to provide the framework for 

the management of hazardous chemicals throughout all of Buffalo’s operations, from their 

procurement to their disposal.  This management plan has been designed to address 

Environment Management System (EMS) requirements of the EMPs for Coalfields, Magdalena 

and Aviemore and has been designed as a generic and flexible document that will be reviewed 

on a periodic basis and amended where and when necessary changes are identified.   

 

Buffalo will provide the required training to their staff in order to ensure that they are aware 

of the environmental aspects relevant to their activity. This includes general training during 

induction and specific training for personnel specifically tasked with the use of hazardous 

substances.  This will be followed up with general training on hazardous substances during 

toolbox talks.  Records of such training measures undertaken must be kept on file by Buffalo.   

 

The management of hazardous products and chemicals begins at the procurement phase and 

is applicable to all companies and personnel (external and internal) working on specific 

projects at Coalfields, Magdalena or Aviemore.  This includes the implementation of 

management measures during the transportation, storage, use and disposal of hazardous 

substances.  Compliance to the required management measures outlined in this plan will be 

routinely monitored and audited on a regular basis.    
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Hazardous chemical containers and storage areas shall be inspected on a regular basis.  

Periodic inspections of the type and volume of substances being stored at all Buffalo 

operations will be undertaken, including the auditing of Material Safety Data Sheets (MSDSs), 

labelling, waste management and other related record-keeping.  Working areas will be 

routinely inspected to ensure that all spills are cleaned, spill registers are regularly updated 

and suitable spill-response kits are on-hand.  The implementation and auditing of this 

Hazardous Substances Management Plan goes hand-in-hand with the implementation and 

auditing of the various operational site’s specific EMPs. 
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1 INTRODUCTION 

Following an internal audit conducted at Buffalo Coal’s (Pty) Ltd (Buffalo’s) operations, GCS 

Water and Environment (Pty) Ltd (GCS) have recommended the compilation of a generic 

Hazardous Substances Management Plan, for implementation at Buffalo’s various mining and 

processing operations at Magdalena Colliery (Magdalena), Aviemore Colliery (Aviemore) and 

Coalfields Processing Plant (Coalfields) in Dundee, KwaZulu-Natal (KZN).  The implementation 

and enforcement of this management plan will improve compliance with the various 

aforementioned operation’s specific Environmental Management Plans (EMPs) and improve 

the currently poor annual EMP performance audit results.   

 

As part of Buffalo’s general commitments and policy, Buffalo have implemented an 

integrated Safety, Health and Environmental Quality (SHEQ) management system to ensure 

that their operations are carried out to the highest environmental standards.  These policies 

cover all aspects of their work and are intended to ensure compliance to the various site 

specific EMPs and other applicable environmental licenses including all national, regional and 

local legislation. 

 

As a part of this process, Buffalo has developed a Hazardous Substances Management Plan 

that encompasses the requirements for transportation, storage, handling, use, spill response 

and disposal for all hazardous substances (hydrocarbons, chemicals, solvents) stored and 

utilised at Buffalo’s mining and processing operations.  This plan is developed to ensure that 

all hazardous substances are managed in the most environmentally responsible manner to 

prevent the likelihood of negative environmental impacts from the hazardous chemicals and 

products utilised by Buffalo.   

 

1.1 Management Plan Objectives 

The objective of the Hazardous Substances Management Plan is to provide the framework for 

the management of hazardous chemicals throughout all of Buffalo’s operations, from their 

procurement to their disposal.  This management plan has been designed to address 

Environment Management System (EMS) requirements of the EMPs for Coalfields, Magdalena 

and Aviemore, in order to: 

 Establish a provisional list of hazardous chemicals to be used with a classification and 

quantification of each product by type, nature and corresponding related safety 

precautions to be followed; 
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 For each hazardous chemicals, evaluate alternative solutions (i.e. products with 

equivalent properties for the work, but with a lower level of toxicity); and 

 Provide guidance for the transportation, handling, labelling, storage, use and disposal 

of these products. 

 

These steps aim to eventually achieve the following objectives: 

 Protect the environment by minimizing the effect of chemicals introduced into the 

environment by selecting low toxic chemicals, minimizing the quantity of chemical 

usage and preventing spills of chemicals; 

 Protect human health from the chemical exposure that may lead to either short or 

long term effects; and 

 To comply with applicable legislations and standards. 

 

This Hazardous Substances Management Plan has been designed as a generic and flexible 

document that will be reviewed on a periodic basis and amended where and when necessary 

changes are identified.   

 

2 APPLICABLE LEGISLATION 

The following laws, legislation and guidelines covering environmental matters have been 

identified: 

 Constitution of South Africa Act (Act No. 108 of 1996); 

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

 Environmental Conservation Act (Act No. 73 of 1998) (ECA); 

 National Environmental Management : Biodiversity Act (Act No. 10 of 2004) (NEM:BA); 

 National Environmental Management: Air Quality Act (Act No. 39 of 2004) (NEM:AQA); 

 National Environmental Management: Waste Management Act (Act No. 59 of 2008) 

(NEM:WA); 

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

 National Water Act (Act No. 36 of 1998) (NWA); 

 Hazardous Substances Act (Act No. 15 of 1993) (HSA); and 
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 Occupational Health and Safety Act (Act No. 85 of 1993) (OHSA). 

 

In addition, the following documents and standards have also been considered: 

 Magdalena Colliery EMP;  

 Aviemore Colliery EMP; 

 Coalfields Processing Plant EMP; 

 ISO 14001; 

 SANS 10228;  

 SANS 10229. 

 

Necessary authorizations and permits required for chemicals transportation, handling, 

storage, use and disposal will be inventoried, listed and analysed. 

 

3 PROJECT CONTEXT 

3.1 Coalfields Processing Plant 

Coalfields is an existing coal processing plant located in the town of Dundee, within the 

Endumeni Local Municipality of the KZN province.  The site is currently used by Buffalo for 

processing anthracitic coal mined at Magdalena and Aviemore. These collieries are located 

approximately 30 kilometres (km) and 8 km respectively to the north-northwest of the town 

of Dundee and are both owned and operated by Buffalo Coal. 

 

The operations taking place at Coalfields involve the washing, beneficiation, screening and 

sizing of anthracite and bituminous coal.  Coal from Buffalo’s collieries is treated at Coalfields 

at an average rate of 40 000 tons per month (tpm).  Final product is stockpiled in different 

areas from where it is earmarked for transportation.  Slurry is thickened in paddocks at the 

plant, after which all final waste is transported back to Magdalena for disposal at the discard 

dump.   

 

3.2 Magdalena Colliery 

Magdalena is an existing coal mine that has been operational since 2003, located 22 km from 

the town of Dundee in the KZN Province and encompasses approximately 1,844 hectares (ha). 

Mining Rights (MRs) are held by Zinoju while the mine is operated by Buffalo.   
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The existing mining area is operational under a number of MRs, namely 227MR (Phase 1), 

213MR (Phase 2) and 198MR (Phase 3) with corresponding approved EMPs 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.   

 

The Magdalena underground mine has a coal resource of 50.29 million tons (Mt) of in situ coal 

with an estimated volume of 33.52 million cubic meters (m³) and production capacity of 

100,000 tons (t) of saleable bituminous coal per month. Mining at Magdalena included both 

opencast and underground operations. Current operations are limited to underground mining 

with the opencast sections currently undergoing rehabilitation.  One of the Buffalo’s two (2) 

processing plants is located on the Magdalena property. 

 

3.3 Aviemore Colliery  

Aviemore is an existing coal mine located in the KZN Province of South Africa, approximately 

8 km north-northwest of the town of Dundee and encompasses approximately 5,592 ha. The 

Aviemore project area is located along the northern and eastern flanks of the Impati 

Mountain. The area falls within the uMzinyathi local municipality (Endumeni/Dundee 

municipality) and the Amajuba district municipality (Dannhauser municipality).  

 

Mining at Aviemore takes place underground, utilising conventional bord and pillar mining to 

work the Gus seam at a depth of 120 metres (m).  The surface area disturbed by mining 

operations is relatively small.  An adit (box cut) exists in the hillside and forms the entrance 

for the Gus seam mining operation.  There is no discard dump at Aviemore and the discard 

disposal facility at Magdalena is used.  Run of Mine (ROM) material is transported and 

processed in Dundee at Coalfields. 

 

The Aviemore underground mine has an estimated mineable measured and indicated coal 

resource of 35.35 Mt of in situ coal with an estimated volume of 23.57 million m³, and a 

production capacity of 45,500t of anthracite coal per month.  All mining is conducted 

underground, with an expected remaining Life of Mine (LOM) of 20 years (i.e. until 2037).  

Despite expansion to the underground mining area, no addition to or expansion of surface 

infrastructure is anticipated.   
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4 RESPONSIBILITIES AND TRAINING 

4.1 Responsibilities 

All personnel should have responsibility for awareness with respect to the responsible 

management of hazardous chemicals and products, details of which will be provided to 

personnel during training.  The responsibilities for monitoring the conditions for 

transportation, handling, storage, use and disposal of hazardous chemicals will be shared by: 

 Safety Department for all safety aspects; and 

 Environment Department for any potential hazard that may result in contamination 

of air, land or water. 

 

4.2 Training 

Buffalo will provide training to their staff in order to ensure that they are aware of the 

environmental aspects relevant to their activity. Records of such training measures 

undertaken must be kept on file by Buffalo.   

 

4.2.1 Induction Training 

All personnel working at Buffalo’s various operations will be made aware of the 

environmental requirements for the specific operational site. 

 

4.2.2 Specific Training 

Specific training will be given as required to those staff with specific responsibilities (e.g. for 

refuelling, use of chemical substances, pumping etc.). In particular, the following will be 

implemented: 

 Training will be provided to personnel involved in the handling and/or storage of 

hazardous materials (this includes refuelling operators); 

 Training in spill containment/clearance techniques will be given to staff involved 

with emergency response or handling/use of hazardous substances; and 

 Training will be provided to staff who will undertake regular monitoring and auditing 

of Buffalo’s activities associated with chemicals management. 

 

In addition, the procedures included within this plan and instructions will be provided to 

employees on all operational sites informing them of the actions that are required to prevent 

pollution. 
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4.2.3 On Site Trainings (Toolbox Talks) 

Toolbox talks for each crew will be undertaken regularly at all Buffalo departments, as 

deemed necessary by the relevant Supervisor, Manager and/or Environmental Officer. 

 

5 HAZARDOUS SUBSTANCE MANAGEMENT 

5.1 Management of Hazardous Materials during the Procurement and Subcontracting 
Phase – General requirements 

The management of hazardous products and chemicals begins at the procurement phase and 

is applicable to all companies and personnel (external and internal) working on specific 

projects at Coalfields, Magdalena or Aviemore: 

 Environmental, Health and Safety (EHS) standards for the Project need to be 

communicated to all subcontractors prior to the undertaking of work at Coalfields, 

Magdalena or Aviemore. This includes, but not limited to: 

o EHS Policy and Commitment; 

o EHS applicable documents and standards; and 

o Any other EHS specifications pertaining to the Hazardous Products or 

Chemicals to be either provided or used by the Subcontractor to perform the 

work. 

 EHS requirements to be respected by all subcontractors are also required to be 

communicated prior to the undertaking of work at Coalfields, Magdalena or 

Aviemore. These include, but are not limited to: 

o Follow the requirement of Buffalo’s relevant EMP and Health and Safety 

Plans, Procedures and instructions or develop their own EHS Plans covering 

the scope of their contract; 

o Provide a listing of the environmental licenses or approvals held or to be 

obtained by the Subcontractor for the contract if any hazardous 

products/chemicals are to be used; 

o Provide a listing of all hazardous products required by the sub-contractor to 

complete the work; 

o For each of the hazardous products/chemicals listed, provide a Material 

Safety Data Sheet (MSDS); and 
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o Propose, whenever possible and at equivalent performance of the product, 

alternative solutions requiring the use of products that are less toxic or less 

harmful for environment. 

 The Contract agreement is prepared with assistance from the Environmental and the 

Health and Safety Department in order to incorporate relevant EHS requirements in 

the Contract agreement; and 

 A follow-up is implemented by the Procurement Department in coordination with the 

Environmental and the Health and safety Department to ensure that all requirements 

(including in particular those listed above) are fulfilled by the Subcontractor. 

 

5.2 Transportation: 

The following measures shall be implemented for transportation of hazardous chemicals by 

all personnel at Buffalo’s operations: 

 Transportation will be performed in a careful manner in order to minimize potential 

accidents (spills, leaks, chemical reaction due to mixing of incompatible substances 

or collision); 

 The containment for transfer shall be in good condition, on secondary containments. 

Any receptacle with rust, dents or leaks will not be transported unless it is re-

drummed; 

 Receptacles will be transported on pallets and lashed appropriately to prohibit any 

movement in transit; 

 Incompatible chemicals shall not be transported together unless they are separated 

in different compartments; 

 MSDS of each chemical type will be carried during transportation; 

 Receptacles containing chemicals will be labelled properly and vehicles carrying 

hazardous chemicals will be provided with hazard warnings; and 

 The carrier shall be equipped with adequate spill response equipment and follow: 

o Buffalo’s requirements for spill prevention (and intervention in case of 

environmental incident); or 

o Its own environmental plan addressing the above item (in the case of a 

Subcontractor). 
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5.3 Labelling, Handling and Storage: 

Activities related to the labelling, storage and handling of hazardous chemicals shall follow 

the following requirements: 

 All chemical products (including hazardous chemical waste) shall be clearly labelled 

as to their content and the hazard they represent; 

 Any chemical spill shall be immediately cleaned-up as per requirements of the EMP; 

 MSDS shall be provided for all chemicals brought on site; 

 All MSDS should be available in the immediate proximity of the use of the chemical 

products, and the corresponding instructions shall be strictly followed; 

 All MSDS must be available for inspection by Health and Safety or Environmental 

Departments, and shall be kept on file in the relevant manager’s office; 

 Specific Job Safety Analysis shall be carried out regarding the risks associated with 

the handling, storage and use of hazardous chemicals/products, using information 

from the MSDS, and shall be followed by toolbox talks; 

 Hazardous chemicals shall always be stored in locked, ventilated, shaded/covered 

storage areas with an impermeable base and a bund with a capacity of 110% of the 

stored substance; 

 Buffalo to ensure that any hazardous substance storage area is built with non-

combustible materials, a fire extinguisher and suitable warning signage to be placed 

at all storage entrances; 

 Combustible materials are not to be stored within any hazardous substance storage 

area; 

 Personnel handling hazardous chemicals shall wear adequate Personal Protective 

Equipment (PPE); 

 No storage of any sort of hazardous product shall take place on bare ground. Any 

chemicals container, whether installed temporarily or semi-permanently, shall be 

installed on a retention system adequate to contain any liquid leakage; 

 Large fuel and chemical storage tanks will be of hard standing with an impermeable 

surface and sealed drainage system which will allow any spills to be contained and 

drained to an interceptor; 

 Any work area utilising a considerable amount of hazardous substances on a regular 

basis (such as workshops) shall have adequate dirty/clean storm water separation, 

with oil traps/separators fitted to all receiving drainage systems; 
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 The volume inside any bund shall be 110% of the total capacity of the stored 

substance; and 

 All chemical storage areas will be equipped with adequate oil spill response kits 

installed in the immediate vicinity of the chemicals. 

 

These rules apply to all personnel at Buffalo’s three operations, including in particular any 

subcontractor having to use hazardous products or chemicals to perform their work. 

 

5.4 Disposal 

In order to ensure the safe disposal of all hazardous chemicals waste, the following shall be 

implemented: 

 MSDS of hazardous chemicals shall be kept and available in the waste disposal area; 

 Empty containers shall be disposed of following manufacturer’s instructions and 

specifications of the relevant EMP; 

 Incompatible hazardous chemical waste shall not be mixed, nor stored close to each 

other unless appropriate safety measures have been taken;  

 Disposal of hazardous waste shall be made in an environmentally responsible manner 

and must comply with the relevant EMP requirements;  

 Hazardous waste to be stored separately from other waste in designated waste 

receptacles prior to disposal at a licensed waste disposal facility by a suitably 

licensed service provider; 

 Waste receptacles to be in a suitable condition (no holes) for the containment of 

hazardous waste and appropriately covered at all times; 

 Hazardous waste incorrectly disposed of in general waste bins or scrap steel skips to 

be removed and stored in correct hazardous waste receptacles; 

 Buffalo to ensure that the service provider responsible for the safe disposal of 

hazardous waste is licensed to do so, relevant licenses to be kept on file;  

 Buffalo to ensure that all hazardous waste is disposed of at a waste facility that is 

licensed to receive said waste (relevant licenses to be kept on file); and 

 Safe disposal slips indicating the waste type, quantity, disposal location and date are 

to be provided by the service provider and kept on record by Buffalo. 
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5.5 Spill Prevention 

The following shall be implemented with respect to the prevention of hazardous chemicals 

spills: 

 No storage of any sort of hazardous product shall take place on bare ground. Any 

chemicals container, whether installed temporarily or semi-permanently, shall be 

installed on a retention system adequate to contain any liquid leakage; 

 All hazardous substances to be stored on an impermeable surface within a bunded 

area that is capable of containing 110% of the stored capacity; 

 Any cracks or breaks in the bund walls are to be immediately repaired; 

 Drip trays will be checked and cleaned regularly by a designated member of personnel 

using absorbent materials; 

 Any broken or bent drip trays to be repaired or replaced immediately; 

 Large fuel and chemical storage tanks will be of hard standing with an impermeable 

surface and sealed drainage system which will allow any spills to be contained and 

drained to an interceptor; 

 All fuel/hydrocarbon dispensing nozzles are to be of a drip control design and 

securely locked when not in use; 

 All refuelling and maintenance operations will take place at a designated re-fuelling 

area (wherever practicable), located on an impermeable surface; 

 Where the use of diesel bowsers are required for mobile re-fuelling: 

o All refuelling to take place in a controlled environment, with the use of drip 

trays that are in good working condition; 

o Diesel bowsers to be regularly inspected and maintained to ensure there are 

no leaks; 

o Fire extinguisher to be present during all refuelling activities;  

o Suitable warning signs to be visible; and 

o Bowser to be stored in a designated area with an impermeable surface and a 

bund capable of containing 110% of the stored capacity. 

 All chemical storage areas will be equipped with adequate oil spill response kits 

installed in the immediate vicinity of the stored chemicals; 

 Any chemical spill shall be immediately cleaned-up as per requirements of the EMP; 
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 All spills will be reported and recorded within a spill register, detailing the date and 

cause of incident and the clean-up/response measures conducted; and 

 An updated spill register from each operation to be submitted to the environmental 

department monthly; 

 

6 AUDITING AND MONITORING 

Hazardous chemical containers and storage areas shall be inspected on a regular basis for 

leaks, dents, bulging, corrosion or any other mechanical deterioration, and prompt corrective 

actions will be taken to mitigate the potential for a chemical spill or release.  Periodic 

inspections of the type and volume of substances being stored at all Buffalo operations will 

be undertaken, including the auditing of MSDSs, labelling, waste management and other 

related record-keeping.  Working areas will be routinely inspected to ensure that spills are 

cleaned, spill registers are regularly updated and suitable spill-response kits are on-hand.  

The implementation and auditing of this Hazardous Substances Management Plan goes hand-

in-hand with the implementation and auditing of the various operational site’s specific EMPs.   

 

7 CONCLUSION 

This Hazardous Substances Management Plan was devised in response to the findings of 

internal audits conducted at Buffalo’s three operations, namely Magdalena, Coalfields and 

Aviemore.  These internal audits established a high level of non-conformance with regards to 

hazardous substance management.  The implementation of this management plan will assist 

in the minimisation and prevention of environmental harm due to the improper 

transportation, storage, use and disposal of hazardous substances.  The enforcement of this 

plan will further assist in improving Buffalo’s environmental performance and conformance 

to relevant legislation, standards and site specific EMPs and ensure an environmentally sound 

approach to the use of hazardous substances by Buffalo. 
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1 INTRODUCTION 

Following numerous audits, the compilation of a generic Alien Invasive Species Management 

Plan has been recommended for implementation at Buffalo Coal’s (Pty) Ltd (Buffalo’s) 

various mining and processing operations at Magdalena Colliery (Magdalena), Aviemore 

Colliery (Aviemore) and Coalfields Processing Plant (Coalfields) in Dundee, KwaZulu-Natal 

(KZN).  The implementation and enforcement of this management plan will improve 

compliance with the aforementioned operation’s specific Environmental Management Plans 

(EMPs) and improve the annual EMP performance audit results.  

 

As part of their general commitments and policy, Buffalo have implemented an integrated 

Safety, Health and Environmental Quality (SHEQ) Management system to ensure that their 

operations are carried out to the highest standards. These policies cover all aspects of their 

work and are intended to ensure compliance to the various site specific EMPs and other 

applicable environmental licenses, including all national, regional and local legislation. As a 

part of this process, this Alien Invasive Species Management Plan is intended to supplement 

the various policies, programmes and plans currently in place within its SHEQ and 

Environmental Management System (EMS).  For successful implementation, it is imperative 

that this plan is at all times used in conjunction with the relevant site specific EMPs.  

 

1.1 Management Plan Objectives 

Developments that disturb natural landscapes, introduce anthropogenic impacts, creating 

an environment in which most alien invasive species thrive. Invasive species are aggressive 

competitors and overwhelm natural vegetation, causing biodiversity loss among other 

impacts. Alien invasive species already recorded on site, and those introduced to  site in 

the future must be controlled throughout the life of operations. The objectives of this plan 

are to: 

 Control alien invasive species present on site; 

 Prevent the establishment of new alien species and invasive species and those that 

have been successfully controlled; 

 Develop and implement a monitoring programme to detect the presence of alien 

plant species and ensure invasive species are controlled before they become a 

threat to the indigenous vegetation; and 

 To monitor the success of this Alien Invasive Species Management Plan.  



 

 

The objective is to identify, remove and, where possible, prevent establishment of alien 

and invasive species, as required by legislation and the conditions attached to the relevant 

EMPs.   This Alien Invasive Species Management Plan is a long-term management 

intervention and has therefore been designed as a generic and flexible document that must 

be reviewed on a periodic basis (annually) and amended where and when necessary changes 

are identified.   

 

2 APPLICABLE LEGISLATION 

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

(NEMBA), regulates all invasive organisms in South Africa, including a wide range of fauna 

and flora. Chapter 5 of the Act relates to species and organisms posing a potential threat to 

biodiversity. The purpose of Chapter 5 is to: 

 

a) Prevent the unauthorised introduction and spread of alien species and invasive 

species to ecosystems and habitats where they do not naturally occur; 

b) Manage and control alien species and invasive species to prevent or minimise harm 

to the environment and to biodiversity in particular; and 

c) Eradicate alien species and invasive species from ecosystems and habitats where 

they may harm such ecosystems or habitats. 

 

In line with NEMBA, all land owners have a legal obligation to keep their land free of 

invasive alien plants. This management programme therefore determines how Buffalo will 

maintain the area within which it operates free from invasive alien plants.   

 

There are three categories of alien invasive outlined in NEMBA, which include the following: 

 Category 1a: Invasive species requiring compulsory control. Any individuals that fall 

into this category must be removed by law. No permits will be issued. 

 Category 1b: Invasive species requiring some control as part of an invasive species 

control programme. Species in this category must be removed and destroyed. 

Species under this category may form part of a government sponsored management 

programme. No permits may be issued. 

 Category 2: Invasive species regulated by area. A permit is required to import, 

possess, grow, breed, move, sell, buy or accept as a gift any plants in this category. 

No permits for Category 2 plants will be given in riparian zones. 

 Category 3: Invasive species regulated by activity. A permit is required to import, 

possess, grow, breed, move, sell, buy or accept as a gift any Category 3 plants. No 

permits will be issued for riparian zones. 



 

 

The National Invasive Species List comprises 559 invasive species in four categories. Please 

refer to Appendix 1 for the full list of alien invasive species in terms of List 1: National list 

of Invasive Terrestrial and Fresh-water Plant Species in terms of Notice 3 of the National 

list of invasive species in terms of sections 70(1), 71(3) and 71A of NEMBA.  

 

In addition to NEMBA, the Alien Invasive Species Management Plan has taken the following 

legislation, guidelines and programmes covering environmental matters into consideration: 

 Constitution of South Africa Act (Act 108 of 1996); 

 National Environmental Management Act (Act 107 of 1998); 

 Environmental Conservation Act (Act 73 of 1998); 

 National Environmental Management: Waste Management Act (Act 59 of 2008); 

 National Water Act (Act 36 of 1998); 

 Hazardous Substances Act (Act 15 of 1993); 

 Occupational Health and Safety Act (85 of 1993); 

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

 Fertilizer, Farm Feeds, Agricultural Remedies and Stock Remedies Act (Act No. 36 

of 1947); 

 Magdalena Colliery EMP; 

 Aviemore Colliery EMP; 

 Coalfields Processing Plant EMP; 

 Buffalo Coal Hazardous Substance Management Plan; and 

 ISO 14001. 

 

3 PROJECT CONTEXT 

3.1 Magdalena Colliery 

Magdalena is an existing coal mine that has been operational since 2003, located 22 km 

from the town of Dundee in the KZN Province and encompasses approximately 1,844 

hectares (ha). Mining Rights (MRs) are held by Zinoju Coal (Pty) Ltd while the mine is 

operated by Buffalo.  The existing mining area is operational under a number of MRs, 

namely 227MR (Phase 1), 213MR (Phase 2) and 198MR (Phase 3) with corresponding 

approved EMPs in accordance with the MPRDA. In addition, an Integrated Water Use License 

Application (IWULA) process for all existing water uses was completed in 2007 and approved 

in 2011.   

 

The Magdalena underground mine has a coal resource of 50.29 million tons (Mt) of in situ 

coal with an estimated volume of 33.52 million cubic meters (m³) and production capacity 



 

 

of 100,000 tons (t) of saleable bituminous coal per month. Mining at Magdalena included 

both opencast and underground operations. Current operations are limited to underground 

mining with the opencast sections currently undergoing rehabilitation. One of the Buffalo’s 

two processing plants is located on the Magdalena property. 

 

3.2 Aviemore Colliery  

Aviemore is an existing coal mine located in the KZN Province of South Africa, 

approximately 8 km north-northwest of the town of Dundee and encompasses 

approximately 5,592 ha. Aviemore is located along the northern and eastern flanks of the 

Impati Mountain. Mining at Aviemore takes place underground, utilising conventional bord 

and pillar mining, to work the Gus seam at a depth of 120 metres (m). The surface area 

disturbed by mining operations is relatively small. An adit (box cut) exists in the hillside and 

forms the entrance for the Gus seam mining operation. There is no discard dump at 

Aviemore and the discard disposal facility at Magdalena is used.  Run of Mine (ROM) 

material is transported and processed in Dundee at Coalfields. 

 

3.3 Coalfields Processing Plant 

Coalfields is an existing coal processing plant located in the town of Dundee, within the 

Endumeni Local Municipality of the KZN province. The site is currently used by Buffalo for 

processing anthracitic coal mined at Magdalena and Aviemore. The operations taking place 

at Coalfields involve the washing, beneficiation, screening and sizing of anthracite and 

bituminous coal.  Coal from Buffalo’s collieries is treated at Coalfields at an average rate of 

40 000 tpm. Final product is stockpiled in different areas from where it is earmarked for 

transportation. Slurry is thickened in paddocks at the plant, after which all final waste is 

transported back to Magdalena for disposal at the discard dump. 

 

3.4 Wesselsnek 

Mining activities at Wesselsnek commenced in 1983 by Slater Coal (Pty) Ltd, located 

approximately 40 km to the north-east of Ladysmith. Underground mining was undertaken 

between 1983 and 1989 with an average production rate of approximately 17 000 ROM per 

month, using the bord and pillar method. An area of approximately 69 ha was mined from 

the incline adit situated at the processing plant site. The mining advance was primarily to 

the east of the adit. A second incline adit was developed on the up throw side of this fault 

where mining continued and covered an area of 12 ha.  

  

Mining ceased at the end of 1988 due to seam thickness and qualities.  This incline adit was 

backfilled and its surrounding area rehabilitated the following year. The processing plant 

continued to process the coal being mined from the opencast and underground operation at 



 

 

Steincoalspruit. All processing of coal at Wesselsnek ceased in 1992.  All surface 

infrastructure has been removed and their footprints rehabilitated. The discard dump, 

areas of disturbed/unrehabilitated land and two pollution control dams (PCDs) are the only 

remnants of these mining activities that remain at the site, this site continues to be 

actively managed, monitored and rehabilitated by Buffalo.   

 

4 ALIEN INVASIVE SPECIES MANAGEMENT PLAN 

4.1 Responsible Personnel 

Buffalo will be responsible for ensuring that the requirements set out in this management 

plan are adhered to and implemented. The relevant mine/site manager will be responsible 

for the overall implementation of the management plan, whereas Buffalo’s Environmental 

Department will be responsible for monitoring and verifying the implementation of the 

management plan, as well as undertaking site visits and reviewing and updating the 

management plan.  

 

4.2 Site Assessment 

It is recommended that a site assessment should be undertaken at Aviemore, Coalfields and 

Magdalena to determine the extent of invasive species infestation, and the species of alien 

invasive vegetation that are occurring on site.  These site assessments should be 

undertaken every three months (minimum).  All aliens identified should be cleared. 

 

4.3 Control Guidelines 

This section provides an outline of the overall approach that should be adopted at Buffalo’s 

operations in order to minimise the probability of invasive alien plants becoming 

established and ensuring that any infringements are managed quickly to ensure that they do 

not become a long-term problem on site. The establishment of any dense infestations will 

be expensive to eradicate and will require more complex control measures than would not 

be necessary for low density invasions.  There are various means of controlling invasive 

species, but the earlier this is done the better, as the longer it is left the more difficult and 

costly the control becomes. Control measures may be as simple as manually removing tree 

seedlings or as complex as the introduction of biological control agents.  

 

4.3.1 Prevention 

The first step is to avoid the introduction of alien species.  A prevention strategy could 

include monitoring for invasive alien plants, effective rehabilitation of disturbed areas and 

avoidance of unnecessary disturbance of natural areas. Prevention could also include 

measures such as a visual walk-through surveys every three months, as discussed in 4.2 

above. 



 

 

4.3.2 Early identification and eradication 

Keeping up to date on the status of the level of weed infestation on each site is importa, 

and efforts should be made to update this information as may be required. When new 

invasive alien plant species are spotted an immediate response of locating the site for 

future monitoring and either hand-pulling the weeds or an application of a suitable 

herbicide should be planned. It is, as stated previously, better to monitor regularly and act 

swiftly than to allow invasive alien plants to become established on site. 

 

4.3.3 Containment and control 

If any alien invasive plants are found to become established on site, action plans for their 

control should be developed, depending on the size of the infestations, budgets, manpower 

considerations and time. Site specific plans of control actions should be developed for each 

location and/or each species. Appropriate registered chemicals should be considered in the 

action plans for each site/species. The key is to ensure that no invasions get out of control. 

Effective containment and control will ensure that efficient use of resources are taking 

place to maintain this status over the long-term. Through correct control t natural systems 

will be impacted to the smallest degree possible. 

 

4.4 Control Methodologies 

Should alien invasive plant species establish themselves on site, numerous generic methods 

for controlling these alien and invasive plants are available and are outlined in the sections 

that follow. 

 

4.4.1 Manual Removal 

Many invasive plants can be removed manually or with the help of simple tools. This entails 

damaging or removing the plant by physical action. Different techniques could be used, e.g. 

uprooting, felling, slashing, mowing, ring-barking or bark stripping. Hand pulling is most 

effective with small (30cm), immature or shallow rooted plants. It is recommended that 

removal teams always start at the highest point and work downwards i.e. downhill or 

downstream, and work towards the centre from the edge of the infestation.  This control 

option is only really feasible in sparse infestations or on small scale, and for controlling 

species that do not coppice after cutting. Species that tend to coppice, need to have the 

cut stumps or coppice growth treated with herbicides following the mechanical treatment. 

Although it is usually preferable to use manual clearing methods where possible, such 

methods may create additional disturbance which stimulates alien invasion and may also be 

ineffective for many woody alien invasive species.  This method is labour intensive and thus 

generates employment, does not utilise potentially harmful or polluting herbicides and is 

considered an effective method in areas with low infestation. 



 

 

 

4.4.2 Chemical Control  

Chemical control involves the use of registered herbicides to kill the target weed. Chemical 

control should only be used as a last resort, since it is hazardous for natural vegetation. It 

should not be necessary if regular monitoring is undertaken, which should be effective for 

controlling invasive alien plants. Managers and herbicide operators must have a basic 

understanding of how herbicides function. The use of inappropriate herbicides and the 

incorrect use of the appropriate herbicides are wasteful and expensive practices which 

often do more harm than good, especially when working close to watercourses. Some 

herbicides can quickly contaminate fresh water and/or be transported downstream where 

they may remain active in the ecosystem. 

 

Herbicides are either classified as selective or non-selective. Selective herbicides are 

usually specific to a particular group of plants, e.g. those specified for use on broad leaf 

plants, but should not kill narrow-leaf plants such as grasses. Non-selective herbicides can 

kill any plant that they come into contact with and are therefore not suitable for use in 

areas where indigenous vegetation is present. Contractors using herbicides are required to 

have a permit according to Fertilizer, Farm Feeds, Agricultural Remedies and Stock 

Remedies Act (Act No. 36 of 1947). 

 

Chemical application techniques include foliar (leaf) application, stem applications (basal 

stem, total frill, stem injections) and stump applications (cut stump, total stump, scrape 

and paint). Where herbicides are to be used, the impact of the operation on the natural 

environment should be minimised by implementing the following: 

 Area contamination must be minimised by careful, accurate application with a 

minimum amount of herbicide to achieve the desired control. 

 All care must be taken to prevent contamination of any water bodies. This includes 

due care in storage, application, cleaning equipment and disposal of containers, 

product and spray mixtures. 

 Equipment should be washed where there is no danger of contaminating water 

sources and washings carefully disposed. 

 To avoid damage to indigenous or other desirable vegetation, products should be 

selected that will have the least effect on non-target vegetation. 

 Coarse droplet nozzles should be fitted to avoid drift onto neighbouring vegetation. 

 No spraying of herbicides should take place in windy conditions or during wet 

conditions. 



 

 

 The appropriate health and safety procedures should also be followed regarding the 

storage, handling and disposal of herbicides. 

 For all herbicide applications, the following guidelines should be followed: Working 

for Water: Policy on the Use of Herbicides for the Control of Alien Vegetation. 

 

Although expensive, herbicides can treat large areas of infestation quickly and efficiently, 

achieving results over short period (within 6 weeks of application). Whilst this method 

complements mechanical control methods, increasing the effectiveness of control 

activities, it may also kill non-target plants or species. This is a very important 

consideration and poses risks for remaining natural areas on site.  The use of herbicides 

may contaminate sites used for drinking water, for washing and for fishing, and can 

therefore threatened human and animal health.  Specialised training and certification 

would be required. 

 

4.4.3 Biological 

Biological weed control consists of the use of natural enemies to reduce the vigour or 

reproductive potential of an invasive alien plant. Biological control agents include insects, 

mites, and micro-organisms such as fungi or bacteria. They usually attack specific parts of 

the plant, either the reproductive organs directly (flower buds, flowers or fruit) or the 

seeds after they have dropped. The stress caused by the biological control agent may kill a 

plant outright or it might impact on the plants reproductive capacity. In certain instances, 

the reproductive capacity is reduced to zero and the population is effectively sterilized. All 

of these outcomes will help to reduce the spread of the species.  To obtain biocontrol 

agents, provincial representatives of the Working for Water Programme or the Directorate: 

Land Use and Soil Management (LUSM), Department of Agriculture, Forestry and Fisheries 

(DAFF) can be contacted. 

 

This method is the most environmentally friendly and most sustainable of all control 

methods, with a relatively low cost implication over the long term with no high or long-

term maintenance required.  Biocontrol agents, however, are not available for all target 

species and any use of chemicals around biocontrol agent colonies may adversely affect the 

potency of this control method.  This method is generally slow, especially initially and 

cannot be used where the biocontrol agent would threaten commercial populations of the 

target species that may exist nearby. 

 



 

 

4.4.4 Training 

Training with regards to the methods for removal of the invasive alien species and the safe-

use of herbicides needs to be undertaken with the appointed alien clearing team, prior to 

any alien species removal activities.  Alien clearing should be undertaken in consultation 

with a vegetation specialist.  Training should include the following topics, depending on the 

removal method being utilised: 

 Identification of the target alien species; 

 Minimising impacts on surrounding vegetation; 

 Appropriate removal method for the target plant; 

 The safe and correct use of plant removal machinery/tools;  

 The safe handling, use and disposal of herbicides; and 

 Appropriate storage, transportation and safe disposal method for the target plant. 

 

4.4.5 Personal Protective Equipment  

The use of Personal Protective Equipment (PPE) by staff controlling invasive alien plants in 

the field is required by law. The PPE specifications differ for the various types of control. 

Mechanised control includes the use of chainsaws and brush cutters and will therefore 

require slightly different PPE from someone using manual control (slasher, knapsack 

sprayer, etc.). General recommended PPE includes, but is not restricted to the following: 

Overalls; 

Gloves; 

Safety Boots; 

Hat; 

Safety Glasses; and 

Face Mask (if herbicides are used). 

 

4.4.6 Safety  

Safety is of the utmost importance when working with invasive alien plant control. Staff are 

likely to be working in remote areas with potentially dangerous equipment and chemicals. 

Proper safety training and equipment is therefore required.  Transportation, storage, usage 

and disposal of herbicides should follow the guidelines and requirements stipulated in the 

Buffalo Coal Hazardous Substance Management Plan, which forms part of Buffalo’s EMS.  

Due to teams working in areas of natural vegetation, training should be provided for chance 

encounters with potentially dangerous fauna. Suitable sun protection and water provision 

should be provided.    



 

 

 

4.5 Disposal 

Plant material should be used beneficially wherever possible, as opposed to disposing it at a 

landfill site where it takes up valuable airspace. Woody and dry material, provided no seeds 

are present, can be chipped and used as mulch or made available to the local community 

for firewood.  Wet material and aquatic weeds could be combined with other organic 

matter and composted. Material which cannot be used beneficially must be disposed of at a 

registered and approved disposal site.  Alternatively, the material can be placed within a 

skip or safe designated area and burnt.   

 

4.6 Habitat Management 

The best way to prevent invasion by alien invasive plant species is to manage the natural 

vegetation in such a way as to reduce the opportunity for these plants becoming 

established. The general principle is to not disturb any areas beyond the footprint of the 

proposed infrastructure and to also ensure that the natural processes that maintain 

vegetation patterns are not disrupted. 

4.6.1 Rehabilitation  

Re-establishment of indigenous vegetation needs to be undertaken to reduce the 

probability of the emergence of invasive alien plants and to reduce the risk of soil erosion 

where the soil surface is poorly vegetated. In most soils, the seeds of the plants of the 

former natural habitat still survive and natural regeneration without the need for planting 

may be possible in many cases. However, if natural regeneration is not likely due to the 

length of time since disturbance or if the soil has been disturbed to such a degree that 

seeds no longer survive, then planting or seeding may be required.   

 

Rehabilitation should follow these steps: 

1. Monitor cleared areas on a regular basis (three-monthly) for emergent seedlings of 

invasive alien species and remove these (hand pulling or chemical control). 

2. All areas of exposed soil should immediately be protected by creating erosion 

control barriers using across the slope at 1 m intervals (the steeper the slope the 

closer the barriers should be placed to one another). If topsoil has been lost, 

rehabilitation of indigenous vegetation will be a difficult and expensive process. 

3. If the soil remains relatively undisturbed and the area has some indigenous 

vegetation left intact, the natural regeneration process of the indigenous 

vegetation on the site should be managed. This involves regular follow-up to 

remove emerging invasive alien plants and protecting the area from other forms of 

disturbance (heavy grazing, trampling, disturbance by vehicles, etc.) while the 

vegetation re-establishes naturally. 



 

 

4. If required, indigenous vegetation can be planted on the cleared areas. This can be 

in the form of a seed mix or plants rescued from previous clearing. 

 

5 MONITORING 

A monitoring programme should be implemented to provide an assessment of the 

magnitude of alien invasion on site, to review the success rate of the alien control 

management programme and the control measures being implemented.  Follow-up 

inspections are required in order to establish whether follow-up operations are required. It 

is preferable to follow up on an area and remove all seedlings or treat resprouting plants, 

rather than treat a new area.  

 

In general, the following principles apply for monitoring: 

 Photographic records must be kept of areas to be cleared prior to work starting and 

at regular intervals during initial clearing activities. Similarly, photographic records 

should be kept of the area from immediately before and after follow-up clearing 

activities. Rehabilitation processes must also be recorded. 

 Simple records must be kept of daily operations, e.g. area/location cleared, labour 

units and, if ever used, the amount of herbicide used. 

 It is important that, if monitoring results in detection of invasive alien plants, that 

this leads to immediate action. 

 

The monitoring objectives include: 

 Documenting alien species distribution and abundance on site; 

 Documenting alien plant control measures implemented & success rate achieved; 

and 

 Documenting rehabilitation measures implemented and success achieved in problem 

areas. 
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In this Notice and where elsewhere referred to in this Government Notice:: 

 
“exempted for an existing plantation” means a plantation which existed when this Notice comes into effect, is exempted from requiring a permit for any restricted activity 

in terms of the Act or the Alien and Invasive Species Regulations, 2014, if such plantation is authorised in terms of section 22(1)(a) or (b) of the National Water Act, 

1998 (Act No. 36 of 1998); and 

 
“urban area” means the area within the proclaimed urban edge, as delineated in the Municipal Spatial Development Framework in terms of the Spatial Land Use 

Management Act, 2013 (Act No. 16 of 2013). 

 

List 1: National list of Invasive Terrestrial and Fresh-water Plant Species 

 
 
NO. 

 
SPECIES 

 
COMMON NAME 

 
CATEGORY / 

AREA 

SCOPE OF EXEMPTION FROM 

THE PROVISIONS OF SECTION 

71(3) / PROHIBITION IN TERMS 

OF 

SECTION 71A(1) 

1. Acacia adunca A.Cunn. ex G.Don 
Cascade wattle, 
Wallangarra 

wattle 

1a 
 

2. Acacia baileyana F.Muell. Bailey’s wattle 3  

3. Acacia cyclops A.Cunn. ex G.Don Red eye 1b  

4. Acacia dealbata Link Silver wattle 2  

5. 
Acacia decurrens Willd. and 
hybrids, 

varieties and selections 

Green wattle 2 Exempted for an existing 
plantation. 

 
6. 

Acacia elata A.Cunn. ex Benth. 

(Acacia terminalis (Salisb.) 

misapplied in South Africa) 

 
Pepper tree wattle 

 
1b 

 

7. Acacia fimbriata A.Cunn. ex 
G.Don 

Fringed wattle, Brisbane 

wattle 
1a 

 

8. Acacia implexa Benth. Screw pod wattle 1a  

9. Acacia longifolia (Andrews) Willd. Long-leaved wattle 1b  

10. 
Acacia mearnsii De Wild. and 

hybrids, varieties and 

selections 

Black wattle 2 Exempted for an existing 
plantation. 

11. 
Acacia melanoxylon R.Br. and 
hybrids, 

varieties and selections 

Australian blackwood 2 Exempted for an existing 
plantation. 

NOTICE 3: 

 
NATIONAL LIST OF INVASIVE SPECIES IN TERMS SECTIONS 

70(1), 71(3) and 71A 
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12. Acacia paradoxa DC. (= A. armata 
R.Br.) 

Kangaroo thorn, Kangaroo 

wattle 
1a 

 

13. Acacia podalyriifolia A.Cunn. ex 
G.Don 

Pearl acacia 1b  

14. Acacia pycnantha Benth. Golden wattle 1b  

15. Acacia saligna (Labill.) 
H.L.Wendl. 

Port Jackson, Port 
Jackson 

willow 

1b 
 

16. Acacia stricta (Andrews) Willd. Hop wattle 1a  

 

 
17. 

 

 
Acer buergerianum Miq. 

 

 
Chinese maple 

a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga, North-West, Northern Cape and 
Western Cape. 

b. Not listed in urban areas in the Eastern Cape, 

KwaZulu-Natal, Limpopo, Mpumalanga, North-

West, Northern Cape and Western Cape. 

c. Not listed elsewhere. 

 

18. Acer negundo L. Ash-leaved maple, Box 
elder 

a. 3 

b. Sterile cultivars or hybrids are not listed. 

 

19. 
Agave americana L. subsp. 
americana 

var. expansa (Jacobi) Gentry 

Spreading century-plant 
a. 3 in Western Cape. 

b. Not listed elsewhere. 

 

20. Agave sisalana Perrine Sisal hemp, Sisal 2  

 
21. 

Ageratina adenophora 

(Spreng.) R.M.King & 

H.Rob. 

(= Eupatorium adenophorum 
Spreng.) 

 
Crofton weed 

 
1b 

 

 
22. 

Ageratina riparia (Regel) 

R.M.King & H.Rob. 

(= Eupatorium riparium Regel) 

 
Mistflower 

 
1b 

 

23. Ageratum conyzoides L. Invading ageratum 1b  

24. Ageratum houstonianum Mill. Mexican ageratum 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

25. 
Agrimonia procera 

Wallr. (= A. odorata 

Mill.) 

Scented agrimony 1b 
 

 
26. 

 
Agrostis castellana Boiss. & Reut. 

 
Bent grass 

a. 1a Prince Edward Island. 

b. 1b Marion Island. 

c. Not listed on mainland or other off-shore islands. 

 
. 

27. Agrostis gigantea Roth Black bent grass, Redtop 
a. 1a Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 

 

N
o
. 4

0
1

6
6
 3

7
 

S
T

A
A

T
S

K
O

E
R

A
N

T
, 2

9
 J

U
L
IE

 2
0
1
6

 

http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/


 

 

This 

ga
ze
tte 

is 
also 

av
ail
ab
le 

free 

online 

at 
w
w
w.
g
p
w
o
nli
ne
.c
o.
za 

 

 
28. 

 
Agrostis stolonifera L. 

 
Creeping bent grass 

a. 1a Prince Edward Island. 

b. 1b Marion Island. 

c. Not listed on mainland or other off-shore islands. 

 

29. Ailanthus altissima (Mill.) Swingle Tree-of-heaven 1b  

30. Albizia lebbeck (L.) Benth. Lebbeck tree 1b  

31. Albizia procera (Roxb.) Benth. False lebbeck 1b  

32. 
Alhagi maurorum Medik. 

(= A. camelorum Fisch.) 
Camel thorn bush 1b 

 

33. Alisma plantago-aquatica L. Mud plantain, Water 
alisma 

1b  

34. 
Alopecurus geniculatus L. 

(= A. australis Nees) 
Marsh foxtail, Water 
foxtail 

a. 1a Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 

 

 
35. 

Alpinia zerumbet (Pers.) 

B.L.Burtt & R.M.Sm. 

(= A. speciosa (J.C.Wendl.) 
Schum.) 

Shell ginger, Pink 

porcelain lily 

 
3 

 

36. Ammophila arenaria (L.) Link Marram grass 3  

 
37. 

Anredera cordifolia (Ten.) Steenis 

(A. baselloides misapplied in 

South Africa) 

 
Madeira vine, Bridal 
wreath 

 
1b 

 

38. Antigonon leptopus Hook. & Arn. Coral creeper 1b  

39. Araujia sericifera Brot. Moth catcher 1b  

40. 
Ardisia crenata Sims 

(Ardisia crispa misapplied in South 
Africa) 

Coralberry tree, Coral 
Bush 

1b 
 

41. 
Ardisia elliptica Thunb. 

(= A. humilis Vahl) 
Shoebutton ardisia 1b 

 

42. Argemone mexicana L. 
Yellow-flowered 
Mexican 

poppy 

1b 
 

43. Argemone ochroleuca Sweet 
White-flowered Mexican 

poppy 
1b 

 

44. Aristolochia elegans Mast. Dutchman's pipe 1b  

45. Arundo donax L. Giant reed, Spanish reed 1b  

 
46. 

Atriplex inflata F.Muell. 

(= A. lindleyi Moq. subsp. inflata 

(F.Muell.) Paul G.Wilson) 

 
Sponge-fruit saltbush 

 
1b 

 

47. Atriplex nummularia Lindl. subsp. 
Nummularia 

Old man saltbush 2  
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48. 
Austrocylindropuntia cylindrica 
(Juss. ex 

Lam.) Backeberg. 

Cane cactus 1a 
 

 
49. 

Austrocylindropuntia subulata 

(Muehlenpf.) Backeb. subsp. 

exaltata (A.Berger) D.R.Hunt (= 

Opuntia exaltata 

A.Berger) 

 
Long spine cactus 

 
1b 

 

50. 
Azolla cristata Kaulf. (= A. 
microphylla 

Kaulf.) 

Tropical red water fern 1b 
 

51. Azolla filiculoides Lam. Azolla, Red water fern 1b  

 
52. 

Azolla pinnata R.Br. subsp. 
asiatica 

R.M.K.Saunders & K.Fowler 

(= A. imbricata (Roxb. ex Griff.) 
Nakai 

 
Mosquito fern 

 
1b 

 

 
53. 

Bartlettina sordida (Less.) R.M. 
King & H.Rob. 

(= Eupatorium atrorubens 

(Lem.) G.Nicholson, E. 

sordidum Less.) 

 
Bartlettina 

 
1b 

 

 
54. 

 
Bauhinia purpurea L. 

 
Butterfly orchid tree 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. 3 in Free State, Gauteng, North-West, Northern 

Cape and 
Western Cape. 

 

 
55. 

 
Bauhinia variegata L. 

 
Orchid tree 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. 3 in Free State, Gauteng, North-West, Northern 

Cape and 

Western Cape. 

 

56. Berberis thunbergii DC. Japanese barberry 
a. 3 

b. Sterile cultivars or hybrids are not listed. 

 

 
57. 

Billardiera heterophylla (Lindl.) 

L.W.Cayzer & Crisp 

(= Sollya heterophylla Lindl.) 

 
Bluebell creeper 

 
1a 

 

 
58. 

Bryophyllum delagoense (Eckl. & 
Zeyh.) 

Schinz 

(= B. tubiflorum Harv., 

Kalanchoe tubiflora (Harv.) 

Raym.-Hamet, K. 

delagoensis Eckl. & Zeyh.) 

 
Chandelier plant 

 
1b 
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59. Bryophyllum pinnatum (Lam.) 
Oken 

Cathedral bells 1b  

 
60. 

Bryophyllum proliferum Bowie ex 

Hook. (= Kalanchoe prolifera 

(Bowie) Raym.- 

Hamet) 

 
Green mother of 
millions 

 
1b 

 

61. Buddleja davidii Franch. 
Chinese sagewood, 
Summer 

lilac 

a. 3 

b. Sterile cultivars or hybrids are not listed. 

 

62. Buddleja madagascariensis Lam. Madagascar sagewood 3  

63. Cabomba caroliniana A.Gray Cabomba, Carolina 
fanwort 

1a  

64. 
Caesalpinia decapetala (Roth) 
Alston 

(= C. sepiaria Roxb.) 

Mauritius thorn 1b 
 

65. Caesalpinia gilliesii (Hook.) 
D.Dietr. 

Bird-of-paradise flower 1b  

66. Callisia repens (Jacq.) L. Creeping inch plant 1b  

67. 
Callistemon citrinus (Curtis) 
Skeels (= 

Melaleuca citrina (Curtis) 
Dum.Cours.) 

Lemon bottlebrush 3 
 

 
68. 

 
Callistemon rigidus R.Br. 

 
Stiff-leaved bottlebrush 

a. 1b in Eastern Cape and Western Cape. 

b. 3 in Free State, Gauteng, KwaZulu-Natal, 

Limpopo, Mpumalanga, North-West and 

Northern Cape. 

 

 
 
69. 

 
Callistemon viminalis (Sol. ex 

Gaertn.) G.Don 

 
 
Weeping bottlebrush 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. 3 in Free State, Gauteng, North-West, Northern 

Cape and Western Cape. 

c. Sterile cultivars or hybrids are not listed. 

 

70. Calotropis procera (Aiton) 
W.T.Aiton 

Calotropis, Giant- 
milkweed 

1b  

 
71. 

Campuloclinium macrocephalum 

(Less.) DC. 

(= Eupatorium macrocephalum 
Less.) 

 
Pompom weed 

 
1b 

 

72. Canna indica L. Indian shot 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

73. Cardiospermum grandiflorum Sw. Balloon vine 1b  

74. Cardiospermum halicacabum L. Lesser balloon vine 3  

75. 
Carduus nutans L. (= C. 
macrocephalus 

Desf.) 

Nodding thistle 1b 
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76. Casuarina cunninghamiana Miq. Beefwood a. 2 
b. 1b within 100 metres of riparian areas or 

untransformed land. 

 

 

77. Casuarina equisetifolia L. Horsetail tree 2  

78. Catharanthus roseus (L.) G.Don Madagascar periwinkle 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

79. Celtis australis L. 
Nettle tree, European 

hackberry 
3 

 

80. Celtis occidentalis L. Common hackberry 3  

81. Centranthus ruber (L.) DC. Red valerian, Devil’s 
beard 

a. 1b in Western Cape 

b. Not listed elsewhere 

 

82. Cerastium fontanum Baumg. 
Common mouse-ear 

chickweed 

a. 1b Prince Edward and Marion Islands 

b. Not listed on mainland or other off-shore islands. 

 

83. Cereus hexagonus (L.) Mill., Queen of the night 1b  

 
84. 

Cereus hildmannianus K. 

Schum.(= C. peruvianus auct. 

pl., C. uruguayanus 

R.Kiesling) 

 
Queen of the night 

1b 
 

85. Cereus jamacaru DC. Queen of the night 1b  

86. Cestrum aurantiacum Lindl. Orange cestrum 1b  

87. 
Cestrum elegans (Brongn.) Schltdl. 
(= C. 

purpureum (Lindl.) standl.) 

Crimson cestrum 1b 
 

88. Cestrum laevigatum Schltdl. Inkberry 1b  

89. Cestrum parqui L’Hér. Chilean cestrum 1b  

90. Cestrum species not specifically 
listed 

Cestrum species 
a. 3 

b. Sterile cultivars or hybrids are not listed. 

 

91. Chondrilla juncea L. Skeleton weed 1a  

 
92. 

Chromolaena odorata (L.) 

R.M.King & H.Rob. 

(= Eupatorium odoratum L.) 

 
Triffid weed, 
Chromolaena 

 
1b 

 

 
 

93. 

 
 

Cinnamomum camphora (L.) 
J.Presl 

 
 

Camphor tree 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. 3 in Western Cape. 

c. National Heritage Trees or National Monument Trees 

in terms of the National Heritage Resources Act, 

1999, (Act No. 25 of 1999) in Eastern Cape, KwaZulu-

Natal, Limpopo, Mpumalanga and the Western 

Cape, are not listed. 

d. Not listed elsewhere. 
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94. 
Cirsium vulgare (Savi) Ten. 

(= C. lanceolatum (L.) Scop.) 
Spear thistle, Scotch 
thistle 

1b 
 

95. Convolvulus arvensis L. 
Field bindweed, Wild 

morning-glory 
1b 

 

96. 
Coreopsis lanceolata L. 

Tickseed 
a. 1a 

b. Sterile cultivars or hybrids are not listed. 

 

97. 
Cortaderia jubata (Lemoine ex 

Carrière) Stapf 
Pampas grass 1b 

 

98. 
Cortaderia selloana (Schult.) 
Asch. & 

Graebn. 

Pampas grass 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

99. Cotoneaster franchetii Bois Cotoneaster 1b  

100. Cotoneaster glaucophyllus 
Franch. 

Late cotoneaster 1b  

101. Cotoneaster pannosus Franch. Silver leaf cotoneaster 1b  

102. Cotoneaster salicifolius Franch. Willow-leaved 
showberry 

1b  

103. Cotoneaster simonsii Baker 
Himalayan cotoneaster, 

Simon's cotoneaster 
1b 

 

104. Crotalaria agatiflora Schweinf. Canarybird bush, Bird 
flower 

1b  

105. Cryptostegia grandiflora R.Br. Rubber vine 1b  

106. 
Cryptostegia madagascariensis 
Bojer ex 

Decne. 

Madagascar rubber vine 1b 
 

107. Cuscuta campestris Yunck. Common dodder 1b  

108. Cuscuta suaveolens Ser. Lucerne dodder 1b  

 
109. 

Cylindropuntia fulgida (Engelm.) 
F.M.Knuth var. fulgida (= Opuntia 

fulgida Engelm.) (O. rosea DC. 
misapplied in 

South Africa). 

 
Chain-fruit cholla 

(previously known as 

rosea cactus) 

 
1b 

 

 
110. 

Cylindropuntia fulgida (Engelm.) 

F.M.Knuth var. mamillata 

(Schott ex Engelm.) Backeb. . 

 

Boxing-glove cactus, 

Mamillate cactus 

 
1b 

 

 
111. 

Cylindropuntia imbricata (Haw.) 

F.M.Knuth (= Opuntia imbricata 

(Haw.) DC. 

Imbricate cactus, 

Imbricate prickly pear 

 
1b 

 

112. Cylindropuntia leptocaulis (DC.) 
F.M.Knuth 

Pencil cactus 1b  
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113. Cylindropuntia pallida (Rose) 
F.M.Knuth 

Pink-flowered sheathed 
cholla 

1a  

114. 
Cylindropuntia spinosior 
(Englem.) 

F.M.Knuth 

Cane cholla, Spiny 
cholla 

1a 
 

115. 
Cytisus scoparius (L.) Link 

(= Genista scoparia (L.) Lam.) 
Scotch broom 1a 

 

116. Datura ferox L. Large thorn apple 1b  

117. Datura innoxia Mill. Downy thorn apple 1b  

118. Datura stramonium L. Common thorn apple 1b  

119. Diplocyclos palmatus (L.) 
C.Jeffrey 

Lollipop-climber 1a  

 
120. 

Dolichandra unguis-cati (L.) L. 

G. Lohmann (= Macfadyena 

unguis-cati (L.) 

A.H.Gentry 

 
Cat’s claw creeper 

 
1b 

 

121. Duchesnea indica (Andrews) 
Focke 

Wild strawberry 1b  

 
 
 
122. 

 
 

Duranta erecta L. 

(= D. repens L., D. plumieri 
Jacq.) 

 
 

Forget-me-not-tree, Pigeon 

berry 

a. 3 in Gauteng, Kwazulu-Natal, Limpopo, 

Mpumalanga and North-West. 

b. 2 for breeding in nurseries in Gauteng, 

Kwazulu-Natal, Limpopo, Mpumalanga and 

North-West, but may not be transferred 

within these Provincial boundaries. 

c. Not listed elsewhere. 

d. Sterile cultivars or hybrids are not listed. 

e. “Sheena's Gold” cultivar is not listed. 

 

123. Echinodorus cordifolius (L.) 
Griseb. 

Creeping burhead 1b  

124. 
Echinodorus tenellus (Mart. ex 
Schult.f.) 

Buchenau 

Amazon sword plant 1b 
 

 
125. 

Echinopsis schickendantzii 

F.A.C.Weber (= E. spachiana 

(Lem.) Friedrich & 

G.D.Rowley 

 
Torch cactus 

 
1b 

 

126. 
Echium plantagineum L. 

(= E. lycopsis L.) 
Patterson’s curse 1b 

 

127. Echium vulgare L. Blue echium 1b  

128. 
Egeria densa Planch. 

(= Elodea densa (Planch.) Casp.) 
Dense water weed 1b 

 

129. Eichhornia crassipes (Mart.) Solms Water hyacinth 1b  
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130. Elodea canadensis Michx. Canadian water weed 1b  

 
131. 

Elytrigia repens (L.) Desv. ex 

Nevski (= Agropyron repens 

(L.) P. Beauv., 

Elymus repens (L.) Gould) 

 
Couch grass 

a. 1a Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 

 

132. Equisetum hyemale L. 
Rough horsetail, 
Common 

scouring-rush 

1a 
 

 

 
133. 

 

 
Eriobotrya japonica (Thunb.) 
Lindl. 

 

 
Loquat 

a. 1b in Western Cape and Forest 
biome. 

b. Not listed in urban areas in 

Western Cape. 

c. Not listed elsewhere. 

d. The fruit of the loquat is not 

listed if used for human 

consumption. 

 

 

134. 

 

Eucalyptus camaldulensis 

Dehnh. and hybrids, varieties 

and selections 

 

River red gum 

a. Category 1b within- 

(i) riparian areas; 

(ii) a Protected Area declared in terms of the 

Protected Areas Act; or, 

(iii) within a Listed Ecosystem or an ecosystem 

identified for conservation in terms of a 

Bioregional Plan or Biodiversity Management 

Plans published under the Act. 

 

b. Not listed within Nama-Karoo, Succulent Karoo 

and Desert biomes, excluding within any area 

mentioned in (a) above. 

 

c. Category 1b in Fynbos, Grassland, Savanna, Albany 

Thicket, Forest and Indian Ocean Coastal Belt 

biomes, 

but- 

(i) Category 2 for plantations, woodlots, bee-

forage areas, wind-rows and the lining of 

avenues. 

(ii) Not listed within cultivated land that is at 

least 50 metres away from untransformed 

land, but excluding within any area in (a) 

above. 

(iii) Not listed within 50 metres of the main house 
on a farm, 

 
 
 
 
 
 
 
 
 

Exempted for an existing 
plantation. 

 

 
135. 

 

Eucalyptus cladocalyx 

F.Muell. and hybrids, 

varieties and selections 

 

 
Sugar gum 

 

 
136. 

 
Eucalyptus conferruminata 
D.J.Carr & S.G.M.Carr and 

hybrids, varieties and 
selections 

(E. lehmannii misapplied in South 
Africa) 

 

Spider gum 

 
137. 

 
Eucalyptus diversicolor 

F.Muell. and hybrids, 

varieties and selections 

 
Karri 

138. Eucalyptus grandis W.Hill ex Maiden 
(E. saligna Sm. in part) and hybrids, 
varieties and selections 

Saligna gum, Rose gum 
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   but excluding in (a) above. 

(iv) Not listed in urban areas for trees with a 

diameter of more than 400 mm at 1000 mm 

height at the time of publishing of this 

Notice, but excluding in (a) above. 

 

 
139. 

 
Eucalyptus tereticornis Sm. and 

hybrids, varieties and selections 

 
Forest red gum 

140. Eugenia uniflora L. Pitanga, Surinam cherry 1b  

 
141. 

Euphorbia esula L. 

(= E. xpseudovirgata (Schur) 

Soó, E. tommasiniana Bertol., E. 

virgata Waldst. & Kit.) 

 
Leafy spurge 

 
1a 

 

142. Euphorbia leucocephala Lotsy White poinsettia 1b  

 
 
143. 

Fallopia sachalinensis (F.Schmidt) 

Ronse Decr. 

(= Polygonum sachalinense 

F.Schmidt, 

Reynoutria sachalinensis 

(F.Schmidt) Nakai 

 
 
Giant knotweed 

 
 

1a 

 

144. Festuca rubra L. Creeping red fescue 
a. 1a Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 

 

145. Flaveria bidentis (L.) Kuntze Smelter's-bush 1b  

 
146. 

 
Fraxinus americana L. 

 
American ash 

a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo, 

Mpumalanga and Western Cape. 

b. Not listed elsewhere. 

 

 
147. 

 
Fraxinus angustifolia Vahl 

 
Algerian ash 

a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga and Western Cape. 

b. Not listed elsewhere. 

 

148. Furcraea foetida (L.) Haw. Mauritian hemp 1a  

 
149. 

Genista monspessulana (L.) 

L.A.S.Johnson 

(= Cytisus monspessulanus 

L., C. candicans (L.) DC.) 

 
Montpellier broom 

 
1a 

 

150. Gleditsia triacanthos L. Honey locust a. 1b 
b. b. Sterile cultivars or hybrids are not listed. 
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151. 

Glyceria maxima (Hartm.) Holmb. 

(= Poa aquatica L., Glyceria 

aquatica (L.) Wahlb.) 

Reed meadow grass, Reed 

sweet grass 
a. 1b in Protected Areas and wetlands. 

b. Not listed elsewhere. 

 

152. Grevillea banksii R.Br. 
Australian crimson oak, 
Red 

flowering silky oak 

1b 
 

153. Grevillea robusta A.Cunn. ex 
R.Br. 

Australian silky oak 3  

154. Grevillea rosmarinifolia A.Cunn. Rosemary grevillea 3  

 
155. 

Hakea drupacea (C.F.Gaertn.) 

Roem. & Schult. 

(= H. suaveolens R.Br.) 

 
Sweet hakea 

 
1b 

 

156. Hakea gibbosa (Sm.) Cav. Rock hakea 1b  

157. Hakea salicifolia (Vent.) B.L.Burtt Willow hakea 
a. 1b in Western Cape. 

b. Not listed elsewhere. 

 

158. Hakea sericea Schrad. & 
J.C.Wendl. 

Silky hakea 1b  

159. 
Harrisia balansae (K.Schum.) 
N.P.Taylor 

& Zappi 

Strangler prickly apple 1a 
 

160. 
Harrisia martinii (Labour.) Britton 

(= Eriocereus martinii (Labour.) 
Riccob.) 

Moon cactus 1b 
 

161. 
Harrisia pomanensis 
(F.A.C.Weber) 

Britton & Rose 

Midnight lady, Devil’s 
rope 

cactus 

1a 
 

162. 
Harrisia tortuosa (J.Forbes ex 

Otto & A.Dietr.) Britton & 

Rose 

Spiny snake cactus 1b 
 

 
163. 

Hedera canariensis Willd. (= 
Hedera helix 

L. subsp. canariensis (Willd.) 
Cout.) 

Canary ivy, Madeira ivy, 

Algerian ivy 
a. 3 

b. Sterile cultivars or hybrids are not listed. 

 

164. 
Hedera helix L. (= Hedera helix L. 
subsp. 

helix) 

English ivy 
a. 3 

b. Sterile cultivars or hybrids are not listed. 

 

165. 
Hedychium coccineum Buch.-

Ham. ex Sm. 
Red ginger lily 1b 

 

166. Hedychium coronarium J.König White ginger lily 1b  

167. Hedychium flavescens Carey ex 
Roscoe 

Yellow ginger lily 1b  

168. 
Hedychium gardnerianum 
Sheppard ex 

Ker Gawl. 

Kahili ginger lily 1b 
 

4
6
 N

o
. 4

0
1

6
6

 
G

O
V

E
R

N
M

E
N

T
 G

A
Z

E
T

T
E

, 2
9
 J

U
L
Y

 2
0
1
6

 

http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/
http://www.gpwonline.co.za/


 

 

This 

ga
ze
tte 

is 
also 

av
ail
ab
le 

free 

online 

at 
w
w
w.
g
p
w
o
nli
ne
.c
o.
za 

 

169. Homalanthus populifolius Graham Bleeding-heart tree 1b  

170. Houttuynia cordata Thunb. Chameleon plant 3  

171. Hydrilla verticillata (L.f.) Royle Hydrilla 1a  

172. 
Hydrocleys nymphoides (Humb. & 
Bonpl. 

ex Willd.) Buchenau 

Water poppy 1a 
 

 
173. 

Hylocereus undatus (Haw.) 

Britton & Rose 

Night-blooming cereus, 

Dragon fruit, Pitahaya 

a. 2 

b. The fruit of night-blooming cactus is not listed 

if used for human consumption. 

 

174. Hypericum androsaemum L. Tutsan 1b  

175. Hypericum perforatum L. St. John’s wort, Tipton 
weed 

2  

176. Ipomoea alba L. Moonflower 1b  

 
177. 

Ipomoea carnea Jacq. subsp. 
fistulosa 

(Mart. ex Choisy) 

D.F.Austin (= I. fistulosa 

Mart. ex Choisy) 

 
Morning-glory bush 

 
1b 

 

178. 
Ipomoea indica (Burm.) 

Merr. (= I. congesta 

R.Br.) 

Morning glory 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

179. Ipomoea purpurea (L.) Roth Morning glory 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

180. Iris pseudacorus L. Yellow flag 1a  

 
 
 

 
181. 

 
 
 

 
Jacaranda mimosifolia D.Don 

 
 
 

 
Jacaranda 

a. 1b in Gauteng, KwaZulu-Natal, Limpopo, 

Mpumalanga and North-West. 

b. Not listed for urban areas in Gauteng, 
KwaZulu-Natal, Limpopo, Mpumalanga and 
North-West. 

c. Not listed within 50 metres of the main house on 

a farm in Gauteng, KwaZulu-Natal, Limpopo, 

Mpumalanga and North- West, for trees with a 

diameter of more than 400 mm at 1000 mm height 

at the time of publishing of this Notice, provided 

such tress are located outside riparian areas. 

d. Not listed elsewhere. 

 

182. Jatropha curcas L. Physic nut 2  

183. Jatropha gossypiifolia L. Cotton-leaf physic nut 1b  

184. Juniperus virginiana L. Red cedar 
a. 3 in Eastern Cape and Free State. 

b. Not listed elsewhere. 

 

185. Kunzea ericoides (A.Rich.) Joy 
Thomps. (= Leptospermum 
ericoides A. Rich.) 

Burgan, White teatree 1a  
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186. 

Lantana – all seed-producing 

species or seed-producing 

hybrids that are non- 

indigenous to South Africa 

Lantana, Tickberry, 

Cherry pie 

1b 
 

187. 
Lepidium draba L. 

(= Cardaria draba (L.) Desv.) 
Hoary cardaria 1b 

 

188. 
Leptospermum laevigatum (Gaertn.) 

F.Muell. 
Australian myrtle 1b 

 

189. 
Leucaena leucocephala (Lam.) de 
Wit 

(= L. glauca Benth.) 

Leucaena 2 
 

 
190. 

 
Ligustrum japonicum Thunb. 

 
Japanese wax-leaved 
privet 

a. 1b in Eastern Cape, KwaZulu-Natal, Limpopo, 

Mpumalanga, North-West and Western Cape. 

b. 3 in Free State, Gauteng and Northern Cape. 

 

 
191. 

 
Ligustrum lucidum W.T.Aiton 

 
Chinese wax-leaved 
privet 

a. 1b in Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga, North-West and Western Cape. 

b. 3 in Free State, Gauteng and Northern Cape. 

c. Sterile cultivars or hybrids are not listed. 

 

. 

 
192. 

 
Ligustrum ovalifolium Hassk. 

 
Californian privet 

a. 1b in Eastern Cape, KwaZulu-Natal, Limpopo, 

Mpumalanga, North-West and Western Cape. 

b. 3 in Free State, Gauteng and Northern Cape. 
c. Sterile cultivars or hybrids are not listed. 

 

 
193. 

 
Ligustrum sinense Lour. 

 
Chinese privet 

a. 1b in Eastern Cape, KwaZulu-Natal, Limpopo, 

Mpumalanga, North-West and Western Cape. 

b. 3 in Free State, Gauteng and Northern Cape. 

 

 
194. 

 
Ligustrum vulgare L. 

 
Common privet 

a. 1b in Eastern Cape, KwaZulu-Natal, Limpopo, 

Mpumalanga, North-West and Western Cape. 

b. 3 in Free State, Gauteng and Northern Cape. 

 

 
195. 

Lilium formosanum Wallace 

(= L. longiflorum Thunb. var. 
formosanum 

Baker) 

 
Formosa lily 

 
1b 

 

 
196. 

 
Limonium sinuatum (L.) Mill. 

 
Statice, Sea lavender 

a. 1b in Northern Cape and Western Cape. 

b. Not listed elsewhere. 

c. Sterile cultivars or hybrids are not listed. 

 

197. Linaria dalmatica (L.) Mill. (= 
Antirrhinum dalmaticum L., 
Linaria genistifolia subsp. 
dalmatica (L.) Maire & 

Petitm. 

Dalmatian toadflax, 
Broadleaf toadflax 

1b  
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198. Linaria vulgaris Mill. 
Common toadflax, 
Butter- 

and-eggs 

1b 
 

199. 
Litsea glutinosa (Lour.) C.B.Rob. 

(= Litsea sebifera Pers.) 
Indian laurel 1b 

 

200. Lonicera japonica Thunb. 
'Halliana' 

Japanese or Hall’s 

honeysuckle 
3 

 

201. Ludwigia peruviana (L.) H. Hara 
Water-primrose, 
Peruvian 

primrosebush 

1a 
 

202. Luzula multiflora (Ehrh.) Lej. Woodrush 
a. 1a Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 

 

203. Lythrum hyssopifolia L. Hyssop loosestrife 1b  

204. Lythrum salicaria L. Purple loosestrife 1a  

205. 
Malva dendromorpha M.F.Ray 

(= Lavatera arborea L.) 
Tree mallow 1b 

 

206. Malva verticillata L. Mallow 1b  

207. 
Malvastrum coromandelianum 
(L.) 

Garcke 

Prickly malvastrum 1b 
 

208. Marsilea mutica Mett. 
Nardoo, Australian 
water- 

clover 

1a 
 

209. Melaleuca hypericifolia Sm. Red-flowering tea tree 1a  

 
210. 

 
Melaleuca quinquenervia 

(Cav.) S.T. Blake 

Bottle brush tree, 

Broadleaf paperbark tree 
a. 1b 

b. National Heritage Trees or National Monument 

Trees in terms of the National Heritage Resources 

Act, 1999, (Act No. 25 of 1999), are not listed. 

 

211. Melia azedarach L. Seringa 
a. 1b 

b. 3 in urban areas. 

 

 
212. 

Metrosideros excelsa Sol. ex 

Gaertn. (= M. tomentosa 

A.Rich.) 

 
New Zealand Christmas 
tree 

a. 1a in the Overstrand District. 

b. Not listed elsewhere. 

c. Sterile cultivars or hybrids are not listed. 

 

213. Mimosa pigra L. Giant sensitive plant 1b  

214. Mirabilis jalapa L. Four-o’clock, Marvel-of -
Peru 

1b  
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215. Montanoa hibiscifolia Benth. Tree daisy 1b  

 
216. 

 
Morus alba L. 

 
White mulberry, Common 

mulberry 

a. 3 

b. Sterile cultivars or hybrids are not listed. 

c. The fruit of the white mulberry is not listed if 

used for human consumption. 

 

 

 
217. 

 

Murraya paniculata (L.) 

Jack. (= M. exotica L.) 

 

 
Orange Jessamine 

a. 1b in KwaZulu-Natal, Limpopo and Mpumalanga. 

b. 2 for breeding in nurseries in KwaZulu-Natal, 

Limpopo and Mpumalanga, but may not be 
transferred within these Provincial 

boundaries. 

c. Not listed elsewhere. 

d. Sterile cultivars or hybrids are not listed. 

 

218. Myoporum insulare R.Br. Manatoka, Boobyalla 3  

219. Myoporum laetum G.Forst. New Zealand manatoka 3  

220. 
Myoporum montanum R.Br. 

(= Myoporum tenuifolium 
G.Forst.) 

Manatoka 3 
 

221. Myriophyllum aquaticum (Vell.) 
Verdc. 

Parrot’s feather 1b  

222. Myriophyllum spicatum L. Spiked water-milfoil 1b  

223. 
Myrtillocactus geometrizans 
(Mart.) 

Console 

Bilberry cactus 1a 
 

224. 
Nassella tenuissima (Trin.) 
Barkworth 

(= Stipa tenuissima Trin.) 

White tussock 1b 
 

225. 
Nassella trichotoma (Nees) Hack. 
ex 

Arechav. (= Stipa trichotoma 
Nees) 

Nassella tussock 1b 
 

 
226. 

Nasturtium officinale R.Br. 

(= Rorippa nasturtium- 

aquaticum (L.) Hayek) 

 
Watercress 

 
2 

 

 
227. 

Nephrolepis cordifolia (L.) 
C.Presl (= Polypodium 
cordifolium L.) 

 
Erect sword fern, 

Ladder sword fern 

a. 1b in Eastern Cape, KwaZulu-Natal, Mpumalanga, 
Limpopo and Western Cape. 

b. 3 in Free State, Gauteng, North-West and Northern 
Cape. 

c. Sterile cultivars or hybrids are not listed. 

 

 
228. 

Nephrolepis exaltata (L.) 

Schott (= Polypodium 

exaltatum L.) 

 
Sword fern, Boston 

sword fern 

a. 1b in Eastern Cape, KwaZulu-Natal, Mpumalanga, 

Limpopo and Western Cape. 

b. 3 in Free State, Gauteng, North-West and Northern 

Cape. 
c. Sterile cultivars or hybrids are not listed. 
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229. Nerium oleander L. Oleander 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

230. Nicandra physalodes (L.) Gaertn. Apple-of-Peru 1b  

231. Nicotiana glauca Graham Wild tobacco 1b  

 
 
232. 

Nuphar lutea (L.) Sm. (= N. 

minor Dumort., N. sericea Láng, N. 

spathulifera Rchb., N. tenella 

Rchb., Nymphaea lutea L., N. 

umbilicalis Salisb., Nymphozanthus 

luteus (L.) Fernald, N. sericeus 

(Láng) 

Fernald, N. vulgaris Rich.) 

 
 
Yellow water-lily 

 
 

1a 

 

233. Nymphaea mexicana Zucc. Yellow water lilies 1b  

234. 
Nymphoides peltata (S.G.Gmel.) 
Kuntze 

(= Limnanthemum peltatum 
S.G.Gmel.) 

Gringed waterlily, 
Yellow 

floating-heart 

1a 
 

235. 
Oenothera sinuosa W.L.Wagner & 
Hoch 

(= Gaura sinuata Nutt. ex Ser.) 

Wavy-leaf gaura 3 
 

236. Opuntia aurantiaca Lindl. Jointed cactus 1b  

237. Opuntia elata Link & Otto ex 
Salm-Dyck 

Orange tuna 1b  

 
238. 

Opuntia engelmannii Salm-

Dyck ex Engelm. 

(= O. lindheimeri Engelm., O. 

tardospina 
Griffiths) 

 
Small round-leaved 

prickly pear 

 
1b 

 

 
239. 

Opuntia ficus-indica (L.) 

Mill. (= O. megacantha 

Salm-Dyck) 

 
Mission prickly pear, 

Sweet prickly pear 

a. 1b 

b. Spineless cactus pear cultivars and selections are 
not listed. 

c. The fruit of the sweet prickly pear is not 

listed if used for human consumption. 

 

 
240. 

Opuntia humifusa (Raf.) Raf. 

(O. compressa misapplied in 

South Africa) 

Large-flowered prickly 
pear, Creeping prickly 
pear 

 
1b 
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241. Opuntia leucotricha DC. Aaron's-beard prickly-
pear 

1b  

242. Opuntia microdasys (Lehm.) 
Pfeiff. 

Yellow bunny-ears, 
Teddy- 

bear cactus 

1b 
 

243. 
Opuntia monacantha Haw. 

(O. vulgaris misapplied in South 
Africa) 

Cochineal prickly pear, 

Drooping prickly pear 
1b 

 

244. Opuntia pubescens J.C.Wendl. ex 
Pfeiff. (= O. pestifer Britton & 
Rose) 

Velvet bur cactus 1a  

 

245. Opuntia robusta H.L.Wendl. ex 
Pfeiff. 

Blue-leaf cactus 
a. 1a 

b. Spineless cultivars and selections are not listed. 

 

246. Opuntia salmiana J. Parm. ex 
Pfeiff. 

Bur cactus 1a  

247. Opuntia spinulifera Salm-Dyck 
Saucepan cactus, Large 

roundleaved prickly pear 
1b 

 

 
248. 

Opuntia stricta (Haw.) Haw. var. 
stricta 

and var. dillenii (Ker Gawl.) 

L.D.Benson (= O. dillenii (Ker 

Gawl.)Haw.) 

 
Pest pear of Australia 

 
1b 

 

249. Opuntia tomentosa Salm-Dyck 
Velvet opuntia, Velvet 
tree- 

pear 

1b 
 

250. Orobanche minor Sm. 
Lesser broomrape, 
Clover 

broomrape 

1b 
 

251. Orobanche ramosa L. 
Blue broomrape, 
Branched 

broomrape 

1b 
 

 
252. 

Paraserianthes lophantha (Willd.) 

I.C.Nielsen 

(= Albizia lophantha (Willd.) 
Benth.) 

 
Australian albizia, Stink 
bean 

 
1b 

 

253. Parkinsonia aculeata L. Jerusalem thorn 1b  

254. Parthenium hysterophorus L. Famine weed 1b  
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255. Paspalum quadrifarium Lam. Tussock paspalum 1a  

256. Passiflora caerulea L. Blue passion flower 1b  

 
 

257. 

 
 

Passiflora edulis Sims 

 
 
Purple granadilla, 

Passion fruit 

a. 2 in Eastern Cape, Gauteng, KwaZulu-Natal, 

Mpumalanga, Limpopo and North-West. 

b. Not listed in urban areas in Eastern Cape, Gauteng, 

KwaZulu- Natal, Mpumalanga, Limpopo and 

North-West. 

c. Not listed elsewhere. 

d. The fruit of the purple granadilla is not listed if 

used for human consumption. 

 

 
258. 

Passiflora tripartita (Juss.) Poir. 
var. 

mollissima (Kunth) Holm-Niels. & 

P.Jorg. (= P. mollissima (Kunth) 

L.H.Bailey 

 
Banana poka, 
Bananadilla 

 
1b 

 

259. Passiflora suberosa L. Devil’s pumpkin, Indigo 
berry 

1b  

260. Passiflora subpeltata Ortega Granadina 1b  

 

261. 
Paulownia tomentosa (Thunb.) 

Steud. (= Paulownia imperialis 

Siebold & Zucc.) 

Empress tree, Princess 

tree, Royal Paulownia 
1a 

 

262. 
Peniocereus serpentinus (Lag. & 
Rodr.) 

N.P.Taylor 

Serpent cactus, Snake 
cactus 

1b 
 

 
263. 

Pennisetum clandestinum 

Hochst. ex Chiov. 

 
Kikuyu grass 

a. 1b in Protected Areas and wetlands in which it 

does not already occur. 

b. Not listed elsewhere. 

 

264. Pennisetum purpureum 
Schumach. 

Elephant grass, Napier 
grass 

2  

265. Pennisetum setaceum (Forssk.) 
Chiov. 

Fountain grass 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

266. Pennisetum villosum R.Br. ex 
Fresen. 

Feathertop 1b  

267. Pereskia aculeata Mill. 
Pereskia, Barbados 

gooseberry 
1b 
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268. 

Persicaria capitata (Buch.-

Ham. ex D.Don) H.Gross 

(= Polygonum capitatum Buch.-
Ham. ex 
D.Don) 

 
Knotweed 

 
1b 

 

269. 
Phytolacca americana L. 

(= P. decandra L.) 
American pokeweed 1b 

 

270. Phytolacca dioica L. Belhambra 3  

271. Phytolacca octandra L. Forest inkberry 1b  

272. Pinus canariensis C.Sm. Canary pine 3  

273. 
Pinus elliotti Engelm. and 
hybrids, 

varieties and selections 

Slash pine 
a. 2 for sterile specimens. 

b. 1b for non-sterile specimens. 

Exempted for an existing 
plantation of 

sterile specimens. 

274. Pinus halepensis Mill. Aleppo pine 
a. 3 in Eastern Cape, Free State and Western Cape. 

b. Not listed elsewhere. 

 

275. 
Pinus patula Schiede ex Schltdl. & 
Cham. 

and hybrids, varieties and 
selections 

Patula pine 2 Exempted for an existing 
plantation. 

 
 
276. 

 
 
Pinus pinaster Aiton and 

hybrids, varieties and 

selections 

 
 
Cluster pine 

a. 2 for plantations and wind-rows. 

b. 1b elsewhere. 

c. National Heritage Trees or National Monument 

Trees in terms of the National Heritage Resources 

Act, 1999, (Act No. 25 of 1999), are not listed. 

Exceot for “a” above, specimens with a 

circumference greater than 1.256 m at a height of 

1000 mm at the date of publication of this Notice 

are not listed for urban areas in Cape Town, the 

Overberg District Council and Winelands District 

Council, except when in riparian areas or in a 

protected area or any property directly abutting a 

protected area, where they remain listed as 

Category 1b. 

Exempted for an existing 
plantation outside of 
theWestern C ape. 

 

Existing plantations in the 

Western Cape are exempted 

from undertaking a risk 

assessment in terms of section 

71(2) of the Act prior to 

applying for a permit. 
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277. 

 
 
 
 
Pinus radiata D.Don and 
hybrids, varieties and 
selections 

 
 
 
 

 
Radiata pine, Monterey 
pine 

a. 2 for plantations and wind-rows. 

b. 1b elsewhere. 

c. National Heritage Trees or National Monument Trees 

in terms of the National Heritage Resources Act, 

1999 (Act No. 25 of 1999), are not listed. 

d. Exceot for “a” above, specimens with a 

circumference greater than 1.256 m at a height of 

1000 mm at the date of publication of this Notice 

are not listed for urban areas in Cape Town, the 

Overberg District Council and Winelands District 

Council, except when in riparian areas or in a 

protected area or any 

property directly abutting a protected area, where 

they remain listed as Category 1b. 

 
 

Exempted for an existing 

plantation outside of the 

Western Cape. 

 
Existing plantations in the 

Western Cape are exempted 

from undertaking a risk 

assessment in terms of section 

71(2) of the Act prior to 

applying for a permit. 

 
278. 

Pinus roxburghii Sarg. and 

hybrids, varieties and 

selections 

(= P. longifolia Roxb. ex Lamb.) 

 
Chir pine, Longifolia 
pine 

 
2 

 
Exempted for an existing 

plantation. 

279. 
Pinus taeda L. and hybrids, 
varieties and 

selections 

Loblolly pine 2 Exempted for an existing 
plantation. 

280. Pistia stratiotes L. Water lettuce 1b  

281. 
Pittosporum crassifolium Banks & 
Sol. ex 

A.Cunn. 

Karo, Stiff-leaved 

cheesewood 
3 

 

282. Pittosporum undulatum Vent. 
Australian cheesewood, 

Sweet pittosporum 
1b 

 

283. 
Plectranthus barbatus var. 
grandis (= P. 

comosus Sims) 

‘Abyssinian’ coleus, 
Woolly 

plectranthus 

1b 
 

 
284. 

 
Poa pratensis L. 

 
Kentucky bluegrass 

a. 1a Prince Edward Island. 

b. 1b Marion Island. 

c. Not listed on mainland or other off-shore islands. 

 

285. Polypodium aureum (L.) J.Sm. Rabbits-foot fern a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo and 
Mpumalanga. 

b. Not listed elsewhere. 
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286. Pontederia cordata L. Pickerel weed 1b  

287. Populus alba L. White poplar 2  

288. Populus canescens (Aiton) Sm. 
Grey poplar, Matchwood 

poplar 
2 

 

 
 

289. 

 

 
Prosopis glandulosa Torr. var. 
torreyana 

(L.D. Benson) M.C. Johnst. and 
hybrids 

 
 

Honey mesquite 

a. 1b in Eastern Cape, Free State, North-West and 

Western Cape. 

b. 3 in Northern Cape. 

c. The utilisation of the pods for fodder is not 

listed in the Northern Cape, Eastern Cape, Free 

State, North-West and Western Cape. 

d. Not listed elsewhere. 

 

 
 

290. 

 
 

Prosopis velutina Wooton and 
hybrids 

 
 

Velvet mesquite 

a. 1b in Eastern Cape, Free State, North-West and 

Western Cape. 

b. 3 in Northern Cape. 

c. The utilisation of the pods for fodder is not 

listed in the Northern Cape, Eastern Cape, Free 

State, North-West and Western Cape. 

d. Not listed elsewhere. 

 

291. Prunus serotina Ehrh. Black cherry 1b  

 
292. 

Psidium cattleianum Sabine 

(= P. littorale Raddi var. longipes 

(O.Berg.) Fosberg 

 
Strawberry guava 

 
1b 

 

 
 

293. 

 
 

Psidium guajava L. 

 
 

Guava 

a. 2 for plantations in Eastern Cape, KwaZulu-Natal, 

Limpopo, Mpumalanga and North-West. 

b. 3 elsewhere in Eastern Cape, Kwazulu-Natal, 
Limpopo, Mpumalanga and North-West. 

c. The fruit of the guava is not listed if used 

for human consumption. 

d. Not listed elsewhere. 

 

294. Psidium guineense Sw. Brazilian guava 1b  

295. Psidium durbanensis Baijnath 

ined. 

Durban guava 1b  

296. 
Pueraria montana (Lour.) Merr. 
var. 

lobata (Willd.) Maesen & 
S.M.Almeida (= P. lobata (Willd.)  

Kudzu vine 1a 
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297. 
Pyracantha angustifolia (Franch.) 

C.K.Schneid. 
Yellow firethorn 

a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

298. Pyracantha coccinea M.Roem. Red firethorn 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

 
299. 

Pyracantha crenatoserrata 
(Hance) 

Rehder 

(= P. fortuneana misapplied) 

Chinese firethorn, Broad 

leaf firethorn 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

 
300. 

Pyracantha crenulata (D.Don) 

M.Roem; including var. rogersiana 

(= P. rogersiana 

(A.B.Jacks.) Chitt.) 

 
Himalayan firethorn 

a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

301. Pyracantha koidzumii (Hayata) 
Rehder 

Formosa firethorn 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

302. Rhus glabra L. Scarlet sumach, Vinegar 
bush 

3  

303. Ricinus communis L. Castor-oil plant 2  

304. Rivina humilis L. Rivina, Bloodberry 1b  

305. Robinia pseudoacacia L. Black locust 1b  

306. Rosa rubiginosa L. (= R. 
eglanteria L.) 

Eglantine, Sweetbriar 1b  

307. 
Rubus cuneifolius Pursh and 

hybrid R. proteus C.H.Stirt. 
American bramble 1b 

 

308. Rubus ellipticus Sm. 
Asian wild raspberry, 
Yellow 

Himalayan raspberry 

1a 
 

309. Rubus flagellaris Willd. Bramble 1b. . 

 
310. 

 
Rubus fruticosus L. agg. 

 
European blackberry 

a. 2 

b. The fruit of the European blackberry is not 

listed if used for human consumption. 

 

311. Rubus immixtus Gust. Hogsback raspberry 1b  

312. Rubus niveus Thunb. 
Ceylon raspberry, 
Mysore 

raspberry 

1b 
 

313. Rumex acetosella L. Sheep sorrel, Red sorrel 
a. 1a Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 
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314. 

Rumex usambarensis (Dammer) 

Dammer (= R. nervosus Vahl var. 

usambarensis 

Dammer) 

 
East African dock 

 
1b 

 

 

315
. 

Sagina procumbens L. Birdeye pearlwort 
a. 1b Prince Edward and Marion Islands. 

b. Not listed on mainland or other off-shore islands. 

 

316
. 

Sagittaria platyphylla (Engelm.) 
J.G.Sm. 

Delta arrowhead, 
Slender 

arrowhead 

1a 
 

317
. 

Salsola kali L. Tumbleweed 1b  

318
. 

Salsola tragus L. 

(= S. australis R.Br.) 
Russian tumbleweed 1b 

 

319
. 

Salvia tiliifolia Vahl Lindenleaf sage 1b  

320
. 

Salvinia minima Baker Small salvinia 1b  

321
. 

Salvinia molesta D.S.Mitch. and 
other 

species of the Family Salviniaceae 

Kariba weed, Salvinia 1b 
 

322
. 

Sambucus canadensis L. 

(= S. nigra L. subsp. canadensis (L.) 
Bolli 

Canadian elder 1b 
 

323
. 

Sambucus nigra L. European elder 1b  

324
. 

Sasa ramosa (Makino) Makino & 

Shibata (= Arundinaria vagans 

Gamble) 

Dwarf yellow-striped 
bamboo 

3 
 

 
325
. 

 
Schefflera actinophylla (Endl.) 
Harms 

Australian cabbage tree, 

Queensland umbrella tree 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. Not listed elsewhere. 

 

326
. 

Schefflera arboricola (Hayata) 
Merr. 

Dwarf umbrella tree 
a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo and 

Mpumalanga. 

b. Not listed elsewhere. 
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327
. 

Schefflera elegantissima (hort. 
Veitch ex Mast.) Lowry & Frodin 

(= Dizygotheca elegantissima 

(hort. Veitch ex Mast.) R.Vig. 

& Guillaumin 

 
False aralia 

 

a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo and 
Mpumalanga. 

b. Not listed elsewhere. 

 

 
328
. 

 
Schinus terebinthifolius Raddi 

 
Brazilian pepper tree 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. 3 in Free State, Gauteng, North-West, Northern 

Cape and 
Western Cape. 

 

329
. 

Senna bicapsularis (L.) Roxb. 

(= Cassia bicapsularis L.) 
Rambling cassia 1b 

 

 
330
. 

Senna didymobotrya (Fresen.) 

H.S.Irwin & Barneby 

(= Cassia didymobotrya Fresen.) 

 
Peanut butter cassia 

a. 1b in Eastern Cape, KwaZulu-Natal, Limpopo, 

Mpumalanga and Western Cape. 

b. Not listed elsewhere. 

 

 

331. 
Senna hirsuta (L.) H.S.Irwin & 

Barneby (= Cassia hirsuta L.) 
Hairy senna, Woolly 
senna 

1b 
 

332. 
Senna occidentalis (L.) Link 

(= Cassia occidentalis L.) 
Stinking weed, Wild 
coffee 

1b 
 

 
333. 

Senna pendula (Willd.) H.S.Irwin 

& Barneby var. glabrata (Vogel) 

H.S.Irwin & Barneby 

(= Cassia coluteoides Collad.) 

 
Climbing cassia, Easter 

cassia 

 
1b 

 

 
334. 

Senna septemtrionalis (Viv.) 

H.S.Irwin & Barneby 

(= Cassia floribunda sensu 

Brenan, C. 

laevigata Willd.) 

 
Arsenic bush, Smooth 
senna 

 
1b 

 

335. Sesbania punicea (Cav.) Benth. Red sesbania 1b  

 
 
336. 

 
Solanum betaceum Cav. 

(= Cyphomandra betacea (Cav.) 
Sendtn.) 

 
 
Tree tomato 

a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo and 
Mpumalanga. 

b. The fruit of the tree tomato is not listed if used 

for human consumption, in the Eastern Cape, 

KwaZulu-Natal, Limpopo and Mpumalanga. 

c. Not listed elsewhere. 
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337. 
Solanum chrysotrichum Schltdl. 

(S. hispidum misapplied in South 
Africa) 

Giant devil’s fig 1b 
 

338. Solanum elaeagnifolium Cav. Silver-leaf bitter apple 1b  

339. Solanum mauritianum Scop. Bugweed 1b  

340. Solanum pseudocapsicum L. Jerusalem cherry 1b  

341. Solanum seaforthianum Andrews Potato creeper 1b  

342. Solanum sisymbriifolium Lam. 
Wild tomato, Dense- 
thorned 

bitter apple 

1b 
 

343. Sorghum halepense (L.) Pers. Johnson grass, Aleppo 
grass 

2  

344. Spartina alterniflora Loisel. 
Smooth cordgrass, Salt-

water cordgrass 
1a 

 

 
345. 

 
Spartium junceum L. 

 
Spanish broom 

a. 1b in Eastern Cape and Western Cape. 

b. 3 in Free State, Gauteng, KwaZulu-Natal, 

Limpopo, Mpumalanga. North-West and 

Northern Cape. 

 

346. Spathodea campanulata P.Beauv. African flame tree 
a. 3 in Eastern Cape, KwaZulu-Natal, Limpopo and 

Mpumalanga. 

b. Not listed elsewhere. 

 

 

 
347. 

Sphagneticola trilobata (L.) 
Pruski 

(= Thelechitonia trilobata (L.) 

H.Rob. & Cuatrec., Wedelia 

trilobata (L.) Hitchc.) 

 
Singapore daisy 

a. 1b in Eastern Cape, KwaZulu-Natal, 
Limpopo and Mpumalanga. 

b. 3 in Free State, Gauteng, North-West, Northern 

Cape and Western Cape. 

 

348. 
Stachytarpheta cayennensis (Rich.) 
Vahl 

(= S. urticifolia Sims) 

Blue snakeweed, 
Cayenne 

snakeweed 

3 
 

349. Stachytarpheta mutabilis (Jacq.) 
Vahl 

Pink snakeweed 3  

 
350. 

 
Stellaria media (L.) Vill. 

 
Common chickweed 

a. 1a Prince Edward Island. 

b. 1b Marion Island. 

c. Not listed on mainland or other off-shore islands. 
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351. 

 
 
Syngonium podophyllum Schott 

 
 
Goose foot, Arrow- head 
vine 

a. 1b in Eastern Cape, KwaZulu-Natal, 

Limpopo and Mpumalanga. 

b. 2 for breeding in nurseries in in Eastern Cape, 

KwaZulu-Natal, Limpopo and Mpumalanga, but may 
not be transferred within these Provincial 

boundaries. 

c. Not listed elsewhere. 

 
 

. 

 
352. 

 
Syzygium cumini (L.) Skeels 

 
Jambolan 

a. 1b 

b. The fruit of the jambolan is not listed if used 

for human consumption. 

 

353. Syzygium jambos (L.) Alston Rose apple 3  

 
354. 

Tamarix aphylla (L.) H.Karst. 

Not to be confused with 
indigenous 

Tamarix usneoides E.Mey. ex 
Bunge 

 
Athel tree, Desert 
tamarisk 

 
1b 

 

 
355. 

Tamarix chinensis Lour. 

Not to be confused with 
indigenous 

Tamarix usneoides E.Mey. ex 
Bunge 

 
Chinese tamarisk 

 
1b 

 

 
356. 

Tamarix gallica L. 

Not to be confused with 
indigenous 

Tamarix usneoides E.Mey. ex 
Bunge 

 
French tamarisk 

 
1b 

 

 
357. 

Tamarix ramosissima Ledeb. 

Not to be confused with 
indigenous 

Tamarix usneoides E.Mey. ex 
Bunge 

 
Pink tamarisk 

 
1b 

 

358. Tecoma stans (L.) Juss. ex Kunth Yellow bells 1b  

359. Tephrocactus articulatus (Pfeiff.) 
Backeb. (= Opuntia articulata 
(Pfeiff.) D.R.Hunt 

Pine cone cactus, Paper- 
spine cholla 

1a  

 

360. 
Thevetia peruviana (Pers.) 
K.Schum. 

Yellow oleander 1b 
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(= T. neriifolia Juss. ex Steud.) 

361. 
Tipuana tipu (Benth.) Kuntze 

(= T. speciosa Benth.) 
Tipu tree 3 

 

362. Tithonia diversifolia (Hemsl.) 
A.Gray 

Mexican sunflower 1b  

363. Tithonia rotundifolia (Mill.) 
S.F.Blake 

Red sunflower 1b  

364. 
Toona ciliata M.Roem. 

(= Cedrela toona Roxb. ex Willd.) 
Toon tree 3 

 

365. 
Toxicodendron succedaneum (L.) 
Kuntze 

(= Rhus succedanea L.) 

Wax tree 1b 
 

366. Tradescantia fluminensis Vell. Wandering Jew 1b  

367. 
Tradescantia zebrina hort. ex 
Bosse 

(= Zebrina pendula Schnizl.) 

Wandering Jew 1b 
 

368. Triplaris americana L. Ant tree, Triplaris 1a  

369. Tropaeolum speciosum Poepp. & 
Endl. 

Chilean flame creeper, 

Flame nasturtium 
3 

 

370. Ulex europaeus L. European gorse 1a  

371. Verbena bonariensis L. 
Wild verbena, Tall 
verbena, 

Purple top 

1b 
 

372. Verbena brasiliensis Vell. Brazilian verbena 1b  

373. 
Verbena rigida Spreng. (= V. 
venosa 

Gillies & Hook.) 

Veined verbena 1b 
 

374. 
Vinca major L. 

Greater periwinkle 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

375. 
Vinca minor L. 

Lesser periwinkle 
a. 1b 

b. Sterile cultivars or hybrids are not listed. 

 

376. Vitex trifolia L. Indian three-leaf vitex 1b  

 
377. 

Wigandia urens (Ruiz & Pav.) Kunth 
var. 

caracasana (Kunth) 

D.N.Gibson (= W. 

 
Wigandia 

 
3 

 



 

 

caracasana Kunth) 

378. Xanthium spinosum L. Spiny cocklebur 1b  

379. Xanthium strumarium L. Large cocklebur 1b  

 

 

 

 

 

 

 
 

 



 

 
 

 
 
 
 
 
 
 
 
 
 
 

Appendix I5 
 

Graves Relocation 





























 

 
 

 
 
 
 
 
 
 
 
 
 
 

Appendix I6 
 

RSIP 



 4a Old Main Road   Judges Walk, Kloof, Kwazulu-Natal South Africa 3610  
PO Box 819 Gillitts 3603 South Africa 
 
Telephone:  +27 (0)31 764 7130    Facsimile: +27 (0)31 764 7140     
Web: www.gcs-sa.biz 

  

 

Rehabilitation Strategy Implementation 

Programme (RSIP) Report for Magdalena Colliery 

 
Zinoju (Pty) Ltd 

 

Version –Final   

27 March 2013 

 

  

GCS Project Number: 12-334  
 

 

 

 
 

 

 

 

 



Zinoju (Pty) Ltd Magdalena Colliery RSIP 

12-334  27 March 2013 Page 2 

 

Rehabilitation Strategy Implementation Programme (RSIP) Report for Magdalena Colliery 

 

Version – Final 

 

 

 
 

08 March 2013 

 

  

DOCUMENT ISSUE STATUS 

Report Issue Final 

GCS Reference Number 12-334 

Title 
Rehabilitation Strategy Implementation Programme (RSIP) 

Report 

 Name Signature Date 

Author Elizabeth Lees 
 

27 March 2013 

Document Reviewer Russell Stow  
 

27 March 2013 

Director Pieter Labuschagne 
 

27 March 2013 

 

 

LEGAL NOTICE 

 

This report or any proportion thereof and any associated documentation remain the property of GCS until the 

mandator effects payment of all fees and disbursements due to GCS in terms of the GCS Conditions of Contract 

and Project Acceptance Form.  Notwithstanding the aforesaid, any reproduction, duplication, copying, adaptation, 

editing, change, disclosure, publication, distribution, incorporation, modification, lending, transfer, sending, 

delivering, serving or broadcasting must be authorised in writing by GCS. 

 

pp 

pp 



Zinoju (Pty) Ltd Magdalena Colliery RSIP 

12-334  27 March 2013 Page 3 

CONTENTS PAGE 

1 INTRODUCTION .......................................................................................................................... 1 
1.1 TERMS OF REFERENCE .................................................................................................................... 1 

2 METHODOLOGY ......................................................................................................................... 2 
3 ENVIRONMENTAL REHABILITATION CURRENT STATUS............................................................... 2 

3.1 PROJECT BACKGROUND .................................................................................................................. 3 
3.1.1 Magdalena Mining Rights ................................................................................................ 3 
3.1.2 Magdalena Current Infrastructure and Facilities .............................................................. 3 

3.2 ENVIRONMENTAL REHABILITATION CONDUCTED .................................................................................. 8 
3.2.1 Groundwater ..................................................................................................................... 8 
3.2.2 Surface Water ................................................................................................................... 9 
3.2.3 Discard Dump ................................................................................................................. 10 
3.2.4 Surface Rehabilitation & Infrastructure .......................................................................... 11 
3.2.5 Monitoring ...................................................................................................................... 12 

4 ENVIRONMENTAL REHABILITATION TO BE CONDUCTED .......................................................... 13 
4.1.1 Surface Area Rehabilitation ............................................................................................ 13 
4.1.2 Discard Dump ................................................................................................................. 14 
4.1.3 Slurry Pond ...................................................................................................................... 14 
4.1.4 Groundwater ................................................................................................................... 15 
4.1.5 Surface Water ................................................................................................................. 15 
4.1.6 Maintenance and Monitoring ......................................................................................... 16 

5 ESTIMATED REHABILITATION COSTS ........................................................................................ 18 
6 CONCLUSION ............................................................................................................................ 20 
 

 

LIST OF FIGURES 

Figure 4.1: Magdalena Colliery Layout Plan .......................................................... 17 
 

 

LIST OF TABLES 

Table 3.1 Mining Rights .................................................................................... 3 
Table 5.1: Rehabilitation Costs for Magdalena Colliery ............................................ 19 
 

 

LIST OF APPENDICES 

APPENDIX A: MAGDALENA COLLIERY INTEGRATED WATER USE LICENCE ............................................. 21 
APPENDIX B: WATER MONITORING REPORTS (2012 ANNUAL) .............................................................. 22 
APPENDIX C: HYDROGEOLOGICAL ASSESSMENT OF THE SLURRY POND AT MAGDALENA .................... 23 
 

 



Zinoju (Pty) Ltd Magdalena Colliery RSIP 

12-334  27 March 2013 Page 1 

1 INTRODUCTION 

 

GCS (PTY) Ltd was requested by Mr Frank Talbot from Zinoju Coal (PTY) Ltd to prepare a 

Rehabilitation Strategy Implementation Programme (RSIP) as required by the approved 

Integrated Water Use Licence (IWUL) for Magdalena Colliery. This has been undertaken with 

reference to the approved Environmental Management Plan (EMP-2008) for Magdalena 

Colliery.  

 

1.1 Terms of Reference  

 

Magdalena Colliery’s IWUL was approved by the Department of Water Affairs in August 2011 

(Licence No. 07/V32D/AGJ/986; File No. 16/2/7N301/C/30). Condition 12.1 of the IWUL 

(attached as Appendix A) states that a RSIP must be compiled and submitted to the 

Department of Water Affairs (DWA).  

 

This report, therefore, outlines the current status of environmental rehabilitation 

conducted and completed at the mine, as well as outlining the rehabilitation that needs to 

be completed. As agreed with the DWA, the report also includes the estimated cost for 

future environmental rehabilitation.  
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2 METHODOLOGY  

 

The following tasks will be undertaken as part of this Rehabilitation Strategy 

Implementation Programme Report: 

 

• Assessment of the current site activities with those described in the approved 

EIA/EMP for Magdalena. 

• Identification of environmental rehabilitation already conducted at the mine. 

• Comparison of environmental mitigation measures implemented on site to those 

required and committed to in terms of the approved EIA/EMP. 

• Assessment of current monitoring practices. 

• Identification of environmental rehabilitation that needs to be conducted at the 

mine. 

• Utilisation of Mine’s Closure Cost Estimates held and updated by the Mine.  

 

The investigation will be undertaken by means of a desktop study where the following 

reports will be utilised: 

 

• Approved Magdalena EIA/EMP (2008). 

• Slurry Pond Assessment (2012). 

• Conceptual Stormwater Management Plan (2012) 

• Environmental Performance Assessment (2012). 

• Water Quality Monitoring Reports (2011 and 2012). 

• Review of Mine’s Closure Cost Estimate held by the Mine. 

• Consultation with Mine personnel. 

 

A site visit was undertaken on 29 May 2012 in which specific attention was paid to current 

site activities (including current rehabilitation activities). The site visit was conducted by 

GCS staff - Mr Russell Stow, Principal Environmental Scientist and Ms Elizabeth Lees, Senior 

Environmental Scientist. During the site visit, information was also obtained from the 

Zinoju operational team. 

 

3 ENVIRONMENTAL REHABILITATION CURRENT STATUS  

 

Magdalena Colliery is an existing coal mine located in the Province of KwaZulu-Natal, 

approximately 10km north-northwest of the town of Dundee and approximately 325 km 

east-northeast of the City of Durban. The existing mine is operated by Zinoju Coal (Pty) Ltd 

/ Forbes Coal (Pty) Ltd.  
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Underground mining is currently being conducted at Magdalena using the ‘bord and pillar’ 

mining method as well as Open Cast mining using the ‘sequential roll over’ method. The 

total planned mining rate is 112 000 Run of Mine (ROM) tonnes per month comprising 30 000 

tonnes per month from the Opencast and at 82 000 tons per month from underground. The 

Opencast has an expected life of 12 months ending January 2014 whilst the underground 

has 24 years ending in 2038. 

 

3.1 Project Background  

 

3.1.1 Magdalena Mining Rights  

 

The Magdalena site encompasses a number of Mining Rights (MRs) as granted by the 

Department of Mineral Resources (DMR). These are noted in Table 3.1 below. 

 

Table 3.1 Mining Rights  

Farm Portion / Phase 
Reference  
 

Approval 
Status  

Approval 
References 

Associated Documents  

Phase 1: 
Magdalena 7574 
 
 

Mining Right 227MR / ML 
378/03 (227 not 
executed yet) 

Approved EMP (dated August 2002) 
 
Approved Water Licence 
(07/V32D/AGJ/986) 

Phase 2:  
Alleen 1 No. 15592 
Mount Johanna No. 10987 
Mount Johanna No.10987 

Mining Right 213MR Approved EMP (dated April 2008) 
 
Approved Water Licence 
(07/V32D/AGJ/986) 

Phase 3:  
Mount Johanna No 10987 
Slieve Donald No 9229 
Mourne No 9168 

Mining Right 198MR Approved EMP (dated May 2008) 
 
Approved Water Licence 
(07/V32D/AGJ/986) 
 

 

The existing mining area has an approved EMP (2008) which is operational under the various 

mining rights.  

 

3.1.2 Magdalena Current Infrastructure and Facilities  

  

The following infrastructure exists on the Coalfields site: 

 

• Offices, Change Houses and Lamprooms. 

• Open Cast Office & Workshop. 

• Underground Office & Workshop. 

• Washing Plant Office & Workshop. 

• Two (2) Underground Adits 

• Weigh Bridge. 

• Discard Dump. 
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• Slurry Pond. 

• Pollution Control Dams (3 No.).  

 

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

  

3.1.2.1 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. 

 

3.1.2.2 Open Cast Office & Workshop 

A steel framed, galvanized clad workshop exists 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. 

 

3.1.2.3 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. 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.   

 

3.1.2.4 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 are a general storage 

area and a stock yard for scrap metal and machinery.  
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Plate 3.1: Wash Plant (2012) 

 

3.1.2.5 Underground Adit 

Access to the underground workings is via an Adit system created at an old opencast high 

wall. 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. A hand picking 

belt is also utilised where un-wanted debris is removed from the conveyor manually.  

 

 
Plate 3.2: Underground Adit (2012) 

 

3.1.2.6 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.  
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3.1.2.7 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 clean and dirty water separation. A subsurface drainage system is 

installed to collect seepage. 

 
Plate 3.3: Discard Dump (2012) 

 

3.1.2.8 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.  

 
Plate 3.4: Slurry Pond (2012) 
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3.1.2.9 Pollution Control Dams (3 No.) 

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 at a rate of 195 m3 per day, 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.   

 
Plate 3.5: View of D1 and D2 Pollution Control Dams (2012) 

 

3.1.2.10 Domestic and Industrial Waste Disposal  

Zinoju 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.  

 

3.1.2.11  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.  
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Plate 3.6: Water truck used for dust suppression (2012) 

 

3.2 Environmental Rehabilitation Conducted  

  

As the Magdalena mine is currently operational, the majority of rehabilitation activities are 

yet to commence. However, some partial rehabilitation has been conducted as detailed 

below in line with the site’s approved EMP. The management and mitigation requirements 

for each aspect as per the EMPR are highlighted with the rehabilitation undertaken to date. 

Where applicable, reference to the measures/actions detailed the Integrated Water and 

Waste Management Plan currently in compilation (2013), is also made.  

 

3.2.1 Groundwater  

 

3.2.1.1 EMPR Management and Mitigation Measures 

• The designs implemented will ensure compliance with Regulation 704(GN R704, 

GG20119 of 4th June 1999) issued in terms of the National Water Act. 

• 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. 

 

3.2.1.2 IWWMP Actions for Groundwater Management 

• Separate clean and dirty runoff. 

• Prevent dirty water runoff from leaving the shaft in the general mining area. 

• Minimise dirty project foot print area. 

• Compact the base of dirty areas, such as the ROM coal stockpile, workshops and oil 

and diesel storage areas to minimize infiltration of poor quality water to the 
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underlying aquifers. 

• A credible company should remove used oil from the workshops. 

• Dispose of contaminated soils at an approved landfill. 

• A sufficient supply of absorbent fibre should be kept at the site to contain 

accidental spills. 

• Groundwater monitoring boreholes should be installed to comply with the design 

requirements of the groundwater monitoring system. 

 

3.2.1.3 Current Rehabilitation 

While no direct actions can be implemented to rehabilitation groundwater, procedures and 

protocols can be put in place to manage the sources of groundwater contamination, which 

is primarily infiltration of contaminated surface water. Forbes is in the process of compiling 

an IWWMP and associated plans (including this report) which will guide the mine in 

managing, and thereby improving, water management on-site.   

 

In terms of current actions being undertaken, operational management has confirmed that 

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 Acid Mine 

Drainage.  

 

Furthermore, 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. Refer to latest monitoring reports as contained in Appendix B.  

 

3.2.2 Surface Water  

 

3.2.2.1 EMPR Management and Mitigation Measures 

• Incidents of spillages out of designated areas will be recorded, and reported.  

• Non-compliant incidents will be recorded and made available to authorities on 

monthly basis. 

• Non-compliant incidents will be investigated and where possible, management 

plans will be put in place to prevent the recurrence of the non-compliances. 

• Prevent spillage of pollutants onto areas where rain can wash it down towards the 

streams. 

• All licences and permits required in terms of the National Water Act will be applied 

for. 

• Excess water will only be discharged if it meets statutory requirements. 

• The evaporation dam will be left until all contaminated water is evaporated. 

Thereafter will be backfilled and re-vegetated.  
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3.2.2.2 IWWMP Actions for Surface Water Management 

The IWWMP references a conceptual Stormwater Management Plan (SWMP) (iLanda Water 

Services - 2011) which documents the following surface water management measures: 

 

• Separate clean and dirty runoff. 

• Minimise dirty project foot print area. 

• Surface water diversion away from the shaft area. 

• A credible company should remove used oil from the workshops. 

• Workers should be trained on spill control and management measures. 

• Compliance with all legal obligations including local, provincial and national 

legislation. 

• Prevent spillage of pollutants onto areas where rain can wash it down towards the 

streams. 

• Accurate design and construction of the surface water containment or diversion 

structures.  

 

Short term measures during mining operations include: 

• Use water for dust control. 

• Separate clean and dirty water system. 

• Monitor quality of water. 

 

Long term measures which are considerate of eventual closure include: 

• Prevent/restrict decanting. 

• Separate the clean and dirty water systems. 

• Continually monitor quality of water. 

 

3.2.2.3 Current Rehabilitation 

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 the Magdalena Mine in the form of the 3 Pollution Control Dams to 

which all surface water is directed. As with the groundwater, Forbes is cognizant of the 

surface management issues and is currently assessing and implementing corrective actions 

to improve the mine’s surface water management.  

 

3.2.3 Discard Dump  

 

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 
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discard dump is developed according to the approved design criteria.  

 

Monitoring is also undertaken to ensure that sufficient deposition area is available and that 

topsoil and subsoil is stockpiled separately for final rehabilitation. 

 

3.2.4 Surface Rehabilitation & Infrastructure  

 

3.2.4.1 EMPR Management and Mitigation Measures 

• Immediately after the backfilling of a mining block, the temporary rehabilitation 

procedures will be followed i.e. establish a cover of vegetation to protect the 

surface against erosion, to limit the extent of weed infestation and to avoid 

excessive leaching of the soils 

• Once an entire mining strip has been mined and backfilled, final rehabilitation 

procedures will be implemented as detailed below: 

 

o All backfilled areas will be contoured and shaped to be consistent with the 

surrounding landscape. 

o Slopes will not exceed a gradient of 1 in 5. 

o Mounds and hollows will be evened out during the final contouring and 

shaping process to prevent the ponding of water. 

o The backfilled areas will slope towards the north-eastern boundary where 

the final evaporation dam will be located.  Contaminated seepage and 

runoff will be captured in the dam and evaporated to maintain the water 

balance. 

o Rip all areas with a bulldozer to a depth of 0.5 m to produce deep 

fracturing and loosen compacted areas. 

o Till the surface with a disk-harrow (or similar) to a depth of 20 cm to break 

and crush surface clods. 

o Apply organic mulch and fertilisers 

o Remove existing alien invasive plants (particularly Declared Weeds) and 

control the further spread thereof. 

 

3.2.4.2 Current Rehabilitation 

As the mine is still operational, all surface infrastructure will remain on site until ‘Life of 

Mine’ is reached and the mine is decommissioned. However, a number of rehabilitation 

activities have taken/taking place in line with the Magdalena EMP: 

 

• Shaping of areas to prevent erosion has been undertaken in certain areas which 

require erosion prevention measures (i.e. top and sub soil stockpiles).  

• Construction of contour furrows to prevent disturbance have been installed in a 
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number of locations across the site.  

• Stockpiling of top and sub soils for rehabilitation purposes has been undertaken.  

• On-going rehabilitation of the open cast section due to the adoption of the 

sequential roll over method is undertaken. All top and sub soil is temporarily 

stockpiled adjacent to the working area and once open cast operations move on to 

the next working section, the previous working area is rehabilitated.  

 

3.2.5 Monitoring  

 

Monitoring of surface and groundwater is currently undertaken at the Magdalena site, which 

has allowed for the detection of pollution trends over time. The monitoring points are 

monitored and reported on on a quarterly basis with annual reports produced and 

submitted to the Department of Water Affairs. The water monitoring consists of 13 

boreholes and 15 surface water monitoring sites. In addition, these have been expanded 

based on the 2011 annual monitoring results with 5 new boreholes down gradient of the 

discard dump and slurry pond. 

 

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 bi-annual report submitted to the DMR.  
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4 ENVIRONMENTAL REHABILITATION TO BE CONDUCTED  

 

This section refers to the outstanding aspects of the mine that must still be rehabilitated. 

Refer to Figure 4.1 for total mine plan of Magdalena Colliery.  

 

4.1.1 Surface Area Rehabilitation  

 

The Magdalena Colliery’s Adits are still operational. The surface area of the Adits has been 

kept to a minimum to avoid ingress of surface and rain water entering into the mine void. 

The topography of the two box cuts enables water to drain away from the Adits. Upon Life 

of Mine, both Adits will need to be sealed and the void (box cut area) will need to be 

reshaped, landscaped, fertilized and seeded. Post mining capability of the area will return 

to grazing. The majority of the mine area is underground and therefore only a small area of 

the total mine will need to be rehabilitated.  

 

All surface infrastructure which exist on site will be dismantled and removed from site. This 

includes all buildings and associated infrastructure at all the workshops and includes the 

washing plant and Run Of Mine (ROM) conveyor. The site’s approved EMP details 

management measures for rehabilitation of these areas which include: 

 

• Physical and chemical amelioration of the substrates to prevent long term 

contamination impacts. 

• Re-seeding management measures to ensure that vegetation becomes established 

• A detailed programme of monitoring and aftercare. This is to ensure that 

rehabilitation is achieved and the site is not left with any long term environmental 

liabilities.  

 

The open cast operation is progressively rehabilitated as part of the sequential roll over 

method. Therefore, the open cast area is already partly rehabilitated. However, to ensure 

that the area is fully rehabilitated suitable to obtain closure and to achieve the appropriate 

post mining land use, then some final rehabilitation will be required. This will include: 

 

• Erosion and vegetation maintenance to ensure that vegetation becomes 

established. 

• Disturbance is kept to a minimum. 

• Erosion is monitored and repaired.  

 

Full details of the required aftercare maintenance are contained in the site’s approved 

2008 EMP.  
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4.1.2 Discard Dump  

 

The discard dump is progressively rehabilitated through grading and seeding of the side 

slopes. However, in line with the approved EMP, the following activities will be required to 

achieve final rehabilitation: 

• Should vegetation not establish in any areas of the discard dump after sufficient 

time has been allowed for vegetation to establish, those areas should be re-seeded 

with suitable grass species along with suitable amounts of fertilizer.  

• Regular monitoring of erosion gullies must be conducted. 

• Areas where erosion has occurred should be re-profiled in such a way as to limit 

further erosion by runoff. 

• Areas where erosion has occurred should be re-profiled in such a way as to 

encourage future vegetation growth. 

• Regular assessments of slope stability should take place.  

 

The following maintenance will also be required: 

• Measures must be implemented to ensure that vegetation becomes self-sustaining. 

• Rehabilitated areas must be protected against compaction and erosion. 

• Where possible, traffic should be limited until vegetation is self-sustaining. 

• Repairs to any damage caused by erosion. 

• Conduct inspections of rehabilitated areas until such time that the areas are self-

sustaining. 

 

4.1.3 Slurry Pond 

 

A hydrogeological assessment of the slurry ponds at Magdalena (GCS, February 2012, 

attached as Appendix C) was undertaken and submitted to the DWA 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.  

• 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.  
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These management measures have yet to be implemented on site and therefore the slurry 

pond is 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 Regulation 704 (GN 704 GG20119 of June 1999) issued in terms of the 

National Water Act.  

 

4.1.4 Groundwater 

 

As noted above, as no direct actions can be implemented to rehabilitation groundwater, 

the focus is thus to implement procedures and protocols to manage contaminated surface 

water infiltration which is the primary sources of groundwater contamination. An 

Integrated Water and Waste Management Plan (IWWMP) and associated plans (including this 

report) have been compiled which will guide the mine in managing, and thereby improving, 

water management on-site.   

 

Monitoring of all pollution control structures is a key tool and indictor to ensure that 

groundwater contamination is monitored and addressed through corrective surface water 

management and management of water-related infrastructure such as the PCDs. Continued 

monitoring of groundwater quality downstream of the slurry pond and PCDs forms part of 

the monitoring plan and network and will continue for a period of maintenance following 

decommissioning of the mine.  

 

4.1.5 Surface Water 

 

Rehabilitation of surface water infrastructure and management of surface water flows 

during operation, closure and rehabilitation is critical to minimizing and preventing both 

surface and groundwater contamination. It is imperative that the appropriate measures are 

put in place and actions taken to ensure effective rehabilitation of the site resulting from 

surface water impacts. As documented above, the EMPR documents the following 

rehabilitation procedures that need to be implemented in addition to the current actions 

undertaken and the ongoing monitoring programme: 

 

• All backfilled areas will be contoured and shaped to be consistent with the 

surrounding landscape. 

• Slopes will not exceed a gradient of 1 in 5. 

• Mounds and hollows will be evened out during the final contouring and shaping 

process to prevent the ponding of water. 

• The backfilled areas will slope towards the north-eastern boundary where the final 

evaporation dam will be located. Contaminated seepage and runoff will be 

captured in the dam and evaporated to maintain the water balance. 
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• Rip all areas with a bulldozer to a depth of 0.5 m to produce deep fracturing and 

loosen compacted areas. 

• Till the surface with a disk-harrow (or similar) to a depth of 20 cm to break and 

crush surface clods. 

• Apply organic mulch and fertilisers. 

• Remove existing alien invasive plants (particularly Declared Weeds) and control the 

further spread thereof. 

  

4.1.6 Maintenance and Monitoring  

 

In line with the Magdalena approved EMP, all rehabilitated areas will be inspected on a 

monthly basis for signs of erosion post decommissioning. All identified areas of erosion will 

be rectified within 1 week of discovery utilizing appropriate controls. Erosion control and 

maintenance will continue for a period of 5 years or until such time as it can be proven that 

the area is stable and erosion free – whichever is the longest. 

 

It is intended, wherever possible, to rehabilitate those parts of the operation that are 

decommissioned at any stage during the operational phase of the mine. Ongoing aftercare 

and maintenance will be required during this period, particularly while sustainable 

vegetation is being established on rock dumps. Storm water diversion trenches and 

waterways will be constructed at specific positions in the mining area in accordance with 

the specifications indicated in the Department of Agriculture report.  These structures are 

designed to reduce erosion over the rehabilitated mining area. 

 

All rehabilitated areas will be inspected on a yearly basis to determine the effectiveness of 

the re-vegetation program and the occurrence of alien species. Should the vegetation cover 

prove insufficient, additional seeding will be conducted. All rehabilitated areas will be 

inspected on a monthly basis for signs of erosion. All indications of erosion will be rectified 

within 1 week of discovery. Erosion control and maintenance will continue for a period of 2-

4 years or until such time as it can be proven that the area is stable and erosion free – 

whichever is the longest. Surface and groundwater monitoring will be conducted for 2-4 

years after mining ceases.  
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Figure 4.1: Magdalena Colliery Layout Plan  
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5 ESTIMATED REHABILITATION COSTS  

 

The estimated costs of rehabilitation measures have been calculated using the DMR 

Guideline Document for the Evaluation of the Quantum of Closure-related Financial 

Provision provided by the Mine. This is an official guideline by the DMR, dated February 

2008. The guideline document covers the most essential closure components that are 

generally required for the closure of a mine site. All activities that are to be implemented 

as part of the closure requirements are not included as part of this rehabilitation costing.  

 

The following rehabilitation components are used for determining the rehabilitation cost 

estimates at Magdalena Colliery: 

 

• Rehabilitation of access roads. 

• Opencast rehabilitation including final voids and ramps. 

• Sealing of shafts, inclines and adits. 

• Rehabilitation of processing waste deposits and evaporation ponds (discard dump 

and slurry pond). 

• Dismantling of processing plant and related structures (including overland 

conveyors and powerlines). 

• General surface rehabilitation, including grassing of all denuded areas. 

• Fencing.  

• Maintenance and aftercare. 

 

A total rehabilitation cost of Magdalena Colliery as at Feb 2012 has been calculated at 

R27 399 492.00. Refer to Table 5.1 below for a full break down of estimated rehabilitation 

costs, noting importantly that this estimate does not include closure application cost 

estimates (i.e. specialist studies). The actual financial provision held for Magdalena Colliery 

is R 29 703 035.63. 
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Table 5.1: Rehabilitation Costs for Magdalena Colliery  
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6 CONCLUSION  

 

This report has been prepared in accordance with Condition 12.1 of the Magdalena IWUL 

and provides an outline of the current status of rehabilitation undertaken at Magdalena 

Colliery. It also describes the rehabilitation yet to be undertaken at Magdalena and details 

the costs associated with final rehabilitation. It has been prepared in line with the 

requirements of the Department of Water Affairs and will be updated annually in line with 

licence requirements.  
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APPENDIX A: MAGDALENA COLLIERY INTEGRATED WATER USE LICENCE  
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APPENDIX B: WATER MONITORING REPORTS (2012 ANNUAL) 
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EXECUTIVE SUMMARY 

GCS (Pty) Ltd has been contracted to manage the water quality database and to compile 

quarterly and annual monitoring reports for the Forbes Coal (Pty) Ltd Operations in the 

Dundee Area, KwaZulu- Natal.  This report encompasses the 2012 4th Quarter/Annual 

monitoring period at the Magdalena Colliery. Data received from the laboratory is included 

into the chemistry database by GCS. Delegated persons from Forbes Coal (Pty) Ltd are 

responsible for field sampling. 

4th Quarter/Annual Findings: 

 High salt content can be attributed to the natural ambient groundwater quality. 

 One distinct problem area is the slurry pond which has created a groundwater 

sulphate plume, the extent of which is uncertain. The water in the slurry pond is 

also being stored at BOX which has affected the surface water quality at this point. 

 Another problem area is south of the plant and mine workings, at the storage dams 

used for plant beneficiation and mine operations. The groundwater in this area 

appears to have poor water quality, which in some areas is appearing at the surface 

and affecting the surface water quality of the dams. This is a result of groundwater 

that has interacted with the underground workings seeping out at the springs. 

 The source of the poor water quality at CROSS needs to be determined, especially if 

this water is being sprayed along the road for dust suppression. Sulphate 

concentrations appear to be increasing steadily and are higher than the upstream 

values. 

 Not all of the surface water points were monitored during the entire 2012 

monitoring period due to the drought experienced in the region. The drought also 

affected groundwater levels, although levels appeared to have recovered during the 

4th quarter 2012. 

 No acidic pH conditions were evident from any of the surface water or groundwater 

monitoring sites for the entire 2012 monitoring period. 
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1 INTRODUCTION 

GCS (Pty) Ltd has been contracted to manage the water quality database and to compile 

quarterly and annual monitoring reports for the Forbes Coal (Pty) Ltd Operations in the 

Dundee Area, KwaZulu- Natal.  This report encompasses the 2012 4th Quarter/Annual 

monitoring period at the Magdalena Colliery. Data received from the laboratory is included 

into the chemistry database by GCS. Delegated persons from Forbes Coal (Pty) Ltd are 

responsible for field sampling. 

The following reporting was agreed upon: 

 2012: 1st Quarter to 3rd Quarter is feedback and progress reports outlining water 

quality and indicating possible problems. 

 2012: 4th Quarter/Annual report is a comprehensive report indicating findings, 

problems and recommendations. This annual report will be submitted to DWA after 

final approval by Forbes Coal (Pty) Ltd. 

A brief explanation hydrochemistry guidelines used during the compilation of the 

monitoring reports are attached in Appendix A.  The following main aspects applied: 

 Interpretations are based on selected indicator elements/constituents related to 

coal mining, namely pH, sulphate (SO4) and iron (Fe).  pH and SO4 trend graphs will 

be drawn should their concentrations exceed the recommended limits/standards, or 

should significant changes in concentration occur.  Other elements/constituents 

will be mentioned if found to indicate anomalies or when their concentrations 

exceed the recommended limits/standards. 

 The water quality standard used for comparison will be the SABS SANS 214: 2011 

list.  It must be noted that the Department of Water Affairs (DWA) standards can 

also be applied on request.  The monitoring results, compared to the SANS 

standards, are attached in Appendix A. 

 The current status of the monitoring networks will be discussed to ensure that 

effective monitoring of the ground- and surface water environments occur. 
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2 MAGDALENA COLLIERY 

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

District Municipality in the KwaZulu-Natal Province.  The Colliery is an existing Coal Mine 

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

operated by Forbes Coal (Pty) Ltd. 

The Colliery falls within the upper catchments of the Poonaspruit and Bloubankspruit, 

which are non-perennial tributaries of the Buffalo River. 

3 MONITORING POINT STATUS 

The Magdalena Colliery monitoring network comprises thirteen boreholes and sixteen 

surface water sites.  The co-ordinates of these monitoring points are show in Table 3-1 

below. Figure 3-1 shows the location of all Magdalena’s sampling sites and Figure 3-2 shows 

a more detailed site specific map of the plant and operations. 

Table 3-1: Magdalena Colliery Monitoring Site Locations 

 

SITE 
NAME 

LATITUDE LONGITUDE DESCRIPTION 

Groundwater 

MW1 30° 11.769' E 27° 58.359' S 
Borehole south of the opencast workings and 
adit entrance 

MW3 30° 11.833' E 27° 58.455' S Borehole ±80 m north of slurry pond 

MW4 30° 11.899' E 27° 58.401' S Borehole down gradient of coal crushing area 

MW5 30° 11.929' E 27° 58.587' S Borehole ±134 m down gradient of slurry pond 

MW6 30° 12.331' E 27° 58.173' S 
Borehole ±100 m down gradient of the discard 
dump 

MW7 30° 11.977' E 27° 59.288' S Borehole west of storage dam NGA 

MW8 30° 11.883' E 27° 57.224' S Borehole ±1.8 km south of GAT 

MG7 30° 12.559' E 27° 58.203' S Borehole ±1.2 km east of mine workings 

MG8  30° 10.727' E 27° 58.270' S 
Borehole located in mapped area of 
underground workings 

MG9 30° 11.883' E 27° 57.224' S Borehole north of mine workings 

MG11 30° 12.311' E 27° 57.993' S Borehole ±1.2 km east of opencast workings 

GCS1 30°11.915' E 27° 59.002' S Borehole ±100 m south of BOX 

GCS2 30°11.883' E 27° 58.730' S 
Borehole down gradient of the discard dump 
and slurry pond 

GCS3 30°11.887' E 27° 58.435' S Borehole south of coal crushing area 

GCS4 30°11.803' E 27° 58.238' S 
Borehole down gradient of opencast workings 
and adit entrance 

GCS5 30°11.504' E 27° 57.665' S Borehole ±550 m north of opencast workings 

Surface 
Water 

MS1 30° 12.331' E 27° 58.173' S 
Non-perennial river downstream of plant 
operations 

MS2 30° 12.036' E 27° 57.759' S 
Non-perennial river downstream of opencast 
workings 

MS3 30° 13.201' E 27° 57.957' S 
Non-perennial river downstream of MS1 and 
MS2 

MS4  30° 11.826' E 27° 58.308' S Evaporation dam for screening plant 

MS4A  30° 12.198' E 27° 58.463' S Dam below D2 

MS5 30° 11.883' E 27° 57.224' S Non-perennial river north of site 



Forbes Coal (Pty) Ltd Magdalena 4th Quarter Water Monitoring Report 

12-098 7 December 2012 Page 5 

NGA 30° 11.977' E 27° 59.288' S Storage dam 

CROSS 30° 11.929' E 27° 58.587' S Storage dam used for dust suppression 

DS1 30° 11.883' E 27° 57.224' S Storage dam used for dust suppression 

BOX 30° 12.198' E 27° 58.463' S 
Storage dam used to temporarily hold water 
from the slurry pond 

SPRING 30° 11.833' E 27° 58.455' S 
Groundwater daylighting at the surface at 
springs 

BUL 30° 11.899' E 27° 58.401' S 
Old opencast void that has filled over time 
with water 

FD1 30° 11.929' E 27° 58.587' S Storage dam used for plant operations 

FD2 30° 11.769' E 27° 58.359' S Storage dam used for plant operations 

GAT 30° 11.826' E 27° 58.308' S 
Depression used to collect groundwater 
seepage to supplement storage dams 

W101 30° 12.198' E 27° 58.463' S 
Non- perennial river downstream of slurry 
pond 

W198 30° 12.057' E 27° 58.436' S 
Non- perennial river downstream of slurry 
pond 
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Figure 3-1: Map showing surface and groundwater monitoring sites for Magdalena Colliery 
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Figure 3-2: Map showing Magdalena Colliery Plant and Operations



Forbes Coal (Pty) Ltd Magdalena 4th Quarter Water Monitoring Report 

12-098 7 December 2012 Page 8 

4  MAGDALENA COLLIERY GROUNDWATER 

4.1  Groundwater Field Observations 

 

Prior to the collection of water samples, the static water levels (SWL) in each borehole 

were recorded where possible.  The measurements taken during the October 2012 

monitoring period are shown in Table 4-1 below, together with comments on the physical 

appearance of the water samples collected, to give an indication of the current status of 

the site.  

Five additional boreholes were drilled at Magdalena in 2011 which will now be incorporated 

into the monitoring programme, Figure 3-2 indicates the positions of these new boreholes. 

It should be noted that the Dundee area has experienced the worst drought recorded 

since 1983 during the annual period. This will be reflected in the groundwater levels, 

as the groundwater has had very little recharge this year, as well as the surface water 

chemistry. 

Table 4-1: Magdalena Colliery Borehole Field Observations 

SAMPLE DATE SITE NAME WL (m bgl*) COMMENT 

2012/10/06 MW1 - No sample, borehole blocked 

2012/10/06 MW3 3.7 Dirty Borehole Water 

2012/10/06 MW4 - No sample 

2012/10/06 MW5 15.4 Dirty Borehole Water, distinct odour 

2012/10/06 MW6 18.1 Discoloured Borehole Water 

2012/10/06 MW7 17 Discoloured Borehole Water 

2012/10/06 MW8 Pump Clear Borehole Water, pump for abstraction Ben Stein 

2012/10/06 MG7 Pump Clear Borehole Water 

2012/10/06 MG8 (Broken) Pump Broken, No Sample 

2012/10/06 MG9 Pump No sample, broken (no handle) 

2012/10/06 MG11 Pump Reddish Borehole Water 

2012/10/06 W101 Pump Clear Borehole Water 

2012/10/06 W198 Pump Clear Borehole Water 

2012/10/06 GCS1 15.4 Dirty Borehole Water 

2012/10/06 GCS2 16.9 Discoloured Borehole Water 

2012/10/06 GCS3 7.6 Dirty Borehole Water 

2012/10/06 GCS4 1.51 Dirty Borehole Water 

2012/10/06 GCS5 19.9 Clear Borehole Water 

2012/10/06 MBHV1 Pump Not sampled, Veggie Farm 

mbgl* - meters below ground level 
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4.2 Groundwater Levels 

Water level trend graphs have been compiled for the existing monitoring boreholes and the 

five new monitoring boreholes; these are shown respectively in Figure 4-1 and Figure 4-2 

below. Figure 4-1 shows that groundwater levels have generally increased over time.  

 

Figure 4-1: Magdalena Colliery Water Level Trend Graph 

Figure 4-2 shows the groundwater levels for the five new boreholes drilled at Magdalena. 

Water levels were originally taken after the boreholes were drilled in 2011 and were only 

added to the monitoring network in the third quarter 2011. The results show that 

groundwater levels have generally remained stable or have increased over time. The 

decrease in water levels during the last monitoring event can be attributed to the drought 

in Dundee during the 2012 monitoring period. Water levels have now returned to normal. 

 
Figure 4-2: Groundwater levels for new boreholes drilled at Magdalena 
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4.3  Groundwater Chemistry 

 The results for boreholes MW8, W101, W198 and GCS1 have shown good water 

quality for the entire 2012 water monitoring period, with no elements exceeding 

the SANS water quality limits (refer to Table B-2 in Appendix B).  

 MG7 indicates a high salt content with high EC, TDS, sodium and chloride 

concentrations typical of old connate water. High salt content is typical of the 

groundwater in this region. MW5, MW7, MG11, GCS2 and GCS5 also indicate high 

sodium and EC levels. 

 The high sulphate, manganese and TDS concentrations at MW5, GCS3, GCS2 and 

MW3 can be attributed to the slurry pond, Figure 4-3. MW5 and GCS3 are only above 

the SANS aesthetic limits while GCS2 and MW3 are above the SANS maximum limits, 

refer to Figure 4-4 and Figure 4-5. The slurry pond is the source of the poor water 

quality in this area as it is unlined and has a dolerite dyke running through it. The 

dyke acts as a conduit for water movement and has most likely fractured the 

surrounding rock which makes this a prime zone for groundwater seepage. 

 

Figure 4-3: 4th Quarter TDS and sulphate concentrations for MW5, MW3, GCS3 and 
GCS2 
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Figure 4-4: Annual pH and sulphate for borehole MW3 

 
Figure 4-5: Annual pH and sulphate for borehole GCS2 
 

 The water quality at MW7 has deteriorated since last quarter. The groundwater has 

high sulphate concentrations, exceeding the maximum allowable SANS water 

quality limits (refer to Table B-2 in Appendix B). Sulphate concentrations have 

increased significantly over the 2012 monitoring period. Figure 4-6 shows an 

increasing trend in the pH as well as a decreasing sulphate trend. The decrease in 

sulphate concentration can, therefore, be attributed to the increase in pH. High 

sulphate levels at this point could be a result of seepage from the underground 

workings. 
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Figure 4-6: Annual pH and sulphate for borehole MW7 
 

5 MAGDALENA COLLIERY SURFACE WATER 

5.1  Magdalena Colliery Surface Water Field Observations 

The samples taken during the October 2012 monitoring period are shown in Error! 

Reference source not found. below, together with comments on the physical appearance 

of the water samples collected, to give an indication of the current status of the site. 

Table 5-1:  Magdalena Colliery Surface Water Field Observations 

SAMPLE DATE SITE NAME COMMENT 

2012/10/06 MS1 Clear pool in flowing stream 

2012/10/06 MS2 Dry, No Sample 

2012/10/06 MS3 Clear flowing water 

2012/10/06 
MS4 (Evaporation Dam For Screening 

Plant) 
No water 

2012/10/06 MS4A (Dam below D2) Clear Dam Water 

2012/10/06 MS5 No Sample, No stream or pool 

2012/10/06 NGA Clear Dam Water 

2012/10/06 CROSS Clear Dam Water 

2012/10/06 DS1 Discoloured Dam Water 

2012/10/06 BOX Discoloured Water 

2012/10/06 SPRING Clear Spring Water 

2012/10/06 BUL Clear Dam Water 

2012/10/06 FD1 Clear Dam Water 

2012/10/06 FD2 Clear Dam Water 

2012/10/06 GAT Clear Dam Water 
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5.2  Surface Water Chemistry 

 The chemical water quality at GAT continues to show good water quality, with all 

elements below the SANS water quality limits for the entire 2012 monitoring period.  

 MS1, MS2, MS3, MS4a, BOX, BUL, FD1, FD2 and SPRING have all shown high 

conductivity, TDS, sodium and sulphate concentrations during the 2012 monitoring 

period, exceeding the maximum allowable SANS water quality limits. SPRING, BUL 

and BOX also have high manganese concentrations. 

 The high conductivity and sodium values can be related to the naturally high salt 

content of the surface water network in this region. 

 Figure 5-1 shows a general increase in sulphate concentrations at MS4a with a 

relatively stable pH over the same time period which is a result of surface water 

and stormwater management problems. This could also be a result of shallow 

aquifer seepage as baseflow into the stream.  

 
 
Figure 5-1: Annual pH and sulphate for Surface Water site MS4a 

 Figure 5-2 shows the sulphate versus pH levels at BOX. Sulphate levels has generally 

increased over time whilst pH has remained relatively stable, with the exception of 

a period in 2009 in which pH levels dropped significantly resulting in a concurrent 

spike in sulphate levels. Poor water quality is a result of pumping water from the 

slurry pond into BOX to reduce the water levels in the slurry pond.  
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Figure 5-2:  Annual pH and sulphate for Surface Water site BOX 

 FD1, FD2 and Bulwer are all storage dams that are very close together, which are 

used in the beneficiation plant and to wash vehicles of the mining fleet.  

 FD1 and FD2 are old farm dams which receive water from non-perennial streams 

and rainwater. Figure 5-3 and Figure 5-4 are the time trend graphs for these two 

dams and shows an increase in sulphate levels for FD1 and FD2. This shows a 

definite upward sulphate trend. Water quality has deteriorated over time at both 

sites. 

 The water quality at SPRING (Figure 5-5), which is just above FD1 and FD2, has 

similar water quality to these two sites. This is a possible indication that 

contaminated groundwater from the underground workings is daylighting at the 

springs and flowing towards FD1 and FD2. 

 CROSS has high conductivity, TDS and sulphate concentrations exceeding the SANS 

water quality limits, refer to Table B-3 in Appendix B.  CROSS is a storage dam, 

downstream from FD1 and FD2, used for dust suppression. Figure 5-6 shows the 

sulphate concentrations at FD1, FD2 and CROSS. This graph shows that sulphate 

concentrations downstream at CROSS are higher than the upstream values. Figure 

5-7 shows that sulphate concentrations have been steadily increasing over time 

with a stable neutral pH. This shows that some other source is contributing to the 

water quality at this point. It is unclear if the mine is using this water on site and 

recycling it back into the same dam or if the dam has dried out resulting in a more 

concentrated water quality.  
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Figure 5-3:  Annual pH and Sulphate for Surface Water site FD1 
 
 

 

Figure 5-4:  Annual pH and sulphate for Surface Water site FD2 
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Figure 5-5: Annual pH and sulphate for Surface Water site SPRING 

 

Figure 5-6: Sulphate concentrations at FD1, FD2 and CROSS 
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Figure 5-7: Annual pH and sulphate time graph for CROSS 

 Figure 5-8 shows the sulphate versus pH time trend graph for Bulwer. The graph 

shows that sulphate levels have generally decreased over time with a concurrent 

increase in pH. Water quality is therefore improving with improving pH levels, 

however, sulphate is still high. Bulwer is an old abandoned opencast mining void 

which has filled over time with rainwater. As no external source of water 

infiltration is evident it is assumed that the water quality in this dam is a result of 

surface water interaction with exposed pyrite rich rock of the opencast workings. 

This will most likely be a source of groundwater contamination. 

 

 

Figure 5-8: Annual pH and sulphate for Surface Water site BUL 
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6 CONCLUSIONS AND RECOMMENDATIONS 

 High salt content can be attributed to the natural ambient groundwater quality. 

 One distinct problem area is the slurry pond which has created a groundwater 

sulphate plume, the extent of which is uncertain. The water in the slurry pond is 

also being stored at BOX which has affected the surface water quality at this point. 

 Another problem area is south of the plant and mine workings, at the storage dams 

used for plant beneficiation and mine operations. The groundwater in this area 

appears to have poor water quality, which in some areas is appearing at the surface 

and affecting the surface water quality of the dams. This is a result of groundwater 

that has interacted with the underground workings seeping out at the springs. 

 The source of the poor water quality at CROSS needs to be determined, especially if 

this water is being sprayed along the road for dust suppression. Sulphate 

concentrations appear to be increasing steadily and are higher than the upstream 

values. 

 Not all of the surface water points were monitored during the entire 2012 

monitoring period due to the drought experienced in the region. The drought also 

affected groundwater levels, although levels appeared to have recovered during the 

4th quarter 2012. 

 No acidic pH conditions were evident from any of the surface water or groundwater 

monitoring sites for the entire 2012 monitoring period. 

 A meeting with Forbes Coal mine management has been arranged for January 2013 

in which these issues and recommendations will be addressed. Additionally, from 

the 1st Quarter monitoring event for 2013, the sampling will be managed and 

conducted by GCS (Pty) Ltd. The purpose of this is to streamline the monitoring 

programme and to ensure that the correct sampling protocol is undertaken, 

according to Best Practice Guidelines. 
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APPENDIX A 

HYDROCHEMISTRY GUIDELINES 

Standards and Indicator Elements 

The chemistry data was analysed according to the standard parameters of the system. This 

is the SANS water quality standards for human consumption and does not significantly 

differ from the DWAF water quality guidelines. Indicator elements1 used to analyse the 

chemistry include pH, EC, TDS, SO4 and Fe. 

 

Hydrochemistry 

The elements analysed for are compared to the SANS 241 of 2011 maximum allowable 

limits.  Table A-1 below provides an indication of water quality guidelines according to 

SANS 241. 

Table A-1: Water Quality Guidelines 

Determinant Unit SANS 241-2011 Risk 

Conductivity mS/m < 170 Aesthetic 

pH pH units > 5 to 9.7 Operational 

TDS mg/L < 1 200 Aesthetic 

Ammonia mg/L < 1.5 Aesthetic 

Nitrate mg/L < 11 Acute Health  

Sodium mg Na/L < 200 Aesthetic 

Sulphate  mg SO4
2-/L  

< 500 Acute Health 

<250 Aesthetic 

Aluminium mg Al/L < 0.3 Operational 

Fluoride  mg F-/L  < 1.5 Chronic Health 

Iron  mg Fe/L 
<2 Chronic Health  

<0.3 Aesthetic 

Manganese mg Mn/L < 0.5 Chronic Health 

Chloride mg Cl/L <300 Chronic Health 

 
 
 
 
 

                                                 
1 In a typical coal environment, pH, EC, TDS, SO4 and Fe will indicate whether water is within 

acceptable limits for human consumption and/or domestic use. They will also indicate the degree of 
pollution, acidity or alkalinity. 
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APPENDIX B 

 

WATER QUALITY DATABASE 

Table B-2: Magdalena Colliery 4th Quarter Groundwater Chemistry 

 

 

 
 

DETERMINANT UNIT 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q

Conductivity (EC) mS/m 222.0 158 143 155 148 153 139 123 108 106 100 99.5 192 182 155 347 99 81.8 87.2 84.3 761 759 494 635 mS/m 170

5

9.7

Total Dissolved Solids mg/L 1590 1130 1102 1201 917 967 952 1082 644 647 671 634 994 1262 1137 3825 563 484 579 529 4304 4102 2527 4494 mg/L 1200

Calcium mg Ca/L 157.0 29.0 17.8 22.1 65.4 53.5 52.2 76.2 76.6 58.3 44.6 65.3 7.6 7.40 6.11 502 45.8 39.7 41.5 45.7 8.4 7.7 6.95 10.6

Chloride mg Cl/L 21.6 19.5 20.8 19.2 37.4 44.1 40.6 37.8 12.1 11.7 13.5 10.0 14.4 14.0 15.5 18.2 8.1 10.5 12.7 7.92 2084 2028 1061 2169 mg Cl-/L 300

Magnesium mg Mg/L 135.0 109 105 121 47.6 33.4 36.4 48.7 39.1 38.0 70.6 38.6 123 148 128 274 15 13.6 18.4 14.4 4.0 6.0 2.94 7.12

Potassium mg K/L 3.56 2.88 2.81 3.18 7.49 6.06 6.09 7.29 6.08 6.45 4.70 5.16 7.00 8.57 8.59 10.9 3.7 3.09 3.87 2.65 8.05 7.96 4.47 8.79

Sodium mg Na/L 182 184 184 176 206 274 235 249 121 122 125 122 156.0 204 186 277 168 144 159 143 1670 1540 1012 1718 mg Na/L 200

Sulphate mg SO4/L 824 682 664 733 317 258 256 339 122 118 73.5 47.0 469.0 647 508 2626 14 24.2 66.8 33.1 1.9 0.9 1.14 <1 mg SO4
2-
/L 500

Aluminium mg Al/L 0.027 0.029 0.009 <0.01 0.017 0.026 0.009 <0.01 0.024 0.027 0.009 <0.01 0.008 0.023 0.009 <0.01 0.017 0.023 0.009 <0.01 0.005 0.023 0.012 <0.01 mg Al/L 0.3

Fluoride mg F/L 0.748 0.120 0.009 <0.01 1.320 0.740 1.62 1.16 0.590 0.120 0.469 0.281 0.937 0.120 0.009 <0.01 0.680 0.230 0.578 0.637 1.460 1.000 2.23 2.48 mg F
-
/L 1.5

Iron mg Fe/L 0.149 0.120 0.009 <0.01 0.022 0.120 0.011 <0.01 0.127 0.102 0.009 <0.01 0.185 0.091 0.009 <0.01 0.018 0.089 0.009 <0.01 0.048 0.870 0.009 <0.01 mg Fe/L 2

Manganese mg Mn/L 0.134 0.038 0.009 0.020 0.439 0.01 0.236 0.484 0.609 0.016 1.18 0.914 0.180 0.041 0.077 11.3 0.003 0.090 0.009 <0.01 0.002 0.010 0.009 0.018 mg Mn/L 0.5

n/s

n/s

n/s

SANS Codes

pH unitspH 7.31 7.80 7.268.87 8.43 7.21 7.48 7.51 8.08 8.507.70 7.847.20 7.56 8.73 8.52

MW8MW7

6.67 8.848.03 7.97

MW6MW5MW3 MG7

8.60 8.98 8.43 8.96

DETERMINANT UNIT 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 3rd Q 4th Q 3rd Q 4th Q 3rd Q 4th Q 3rd Q 4th Q 3rd Q 4th Q

Conductivity (EC) mS/m 127 123 117 100 109 105 107 104 132 130 124 129 89.2 88.9 233 244 124 94.5 115 112 118 120 mS/m 170

5

9.7

Total Dissolved Solids mg/L 747 743 788 768 637 620 680 617 785 788 779 823 530 514 2190 1971 932 833 819 770 729 765 mg/L 1200

Calcium mg Ca/L 34.1 27.0 24.2 26.9 68.1 65.7 82.6 59.6 102 78.2 90.3 111 14.1 11.0 242 218 90.3 53.5 7.49 3.99 44.2 47.4

Chloride mg Cl/L 68 52.4 38.0 38.1 52.5 31.1 34.7 28.5 50.1 48.2 46.4 46.7 93.0 94.1 18.6 14.7 28.5 27.1 16.6 14.0 81.2 77.7 mg Cl-/L 300

Magnesium mg Mg/L 17.5 16.2 15.1 14.7 50.4 43.6 55.4 41.6 63.6 66.4 73.0 69.8 40.5 37.8 137 132 69.9 68.5 54.4 53.9 27.8 29.9

Potassium mg K/L 3.68 3.94 3.82 3.56 2.48 1.49 2.78 0.770 3.83 3.59 3.46 3.55 7.15 6.91 11.79 11.3 3.61 3.88 9.65 9.09 4.78 4.71

Sodium mg Na/L 237 268 269 262 110 127 92.6 119 104.0 103 84.9 99.5 139 133 255 244 127 121 196 191 203 217 mg Na/L 200

Sulphate mg SO4/L 55.2 41.2 49.7 28.7 68 32.5 88.3 27.3 126 152 135 131 11.6 <1 1286 1095 437 397 354 267 11.4 26.3 mg SO4
2-
/L 500

Aluminium mg Al/L 0.015 0.148 0.052 <0.01 0.017 0.034 0.009 <0.01 0.021 0.037 0.009 <0.01 0.009 <0.01 0.009 <0.01 0.023 <0.01 0.013 <0.01 0.009 <0.01 mg Al/L 0.3

Fluoride mg F/L 0.549 0.200 0.483 0.428 0.917 0.120 0.456 0.545 0.575 0.160 0.423 0.282 0.235 <0.01 0.425 0.300 0.259 <0.01 0.258 0.209 0.983 0.803 mg F
-
/L 1.5

Iron mg Fe/L 0.219 1.83 0.009 <0.01 0.235 0.113 0.009 <0.01 0.035 0.108 0.009 <0.01 0.009 <0.01 0.329 <0.01 0.009 <0.01 0.009 <0.01 0.009 <0.01 mg Fe/L 2

Manganese mg Mn/L 0.095 0.040 0.021 0.045 0.126 0.057 0.154 0.049 0.003 0.01 0.009 0.014 0.144 0.016 2.73 2.26 0.163 0.143 0.009 <0.01 0.077 0.013 mg Mn/L 0.5

8.347.647.99

GCS5GCS4GCS3GCS2GCS1W198W101MG11

7.97 7.697.937.447.62

n/s

n/s

n/s

SANS Codes

7.58 7.32 7.298.457.80 pH unitspH 7.46 7.64 7.12 8.17 9.557.73 7.18 7.62 9.07
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Table B-3: Magdalena Colliery 4th Quarter Surface Water Chemistry 
 

 

 

 

 

*Values that exceed the SANS maximum water quality limits are highlighted in red and values that exceed the SANS aesthetic water quality limits are highlighted in yellow 

DETERMINANT UNIT 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q

Conductivity (EC) mS/m 299 311 173 46.3 387 138.0 170 278 262 273 251 279 17.1 19.0 18.9 27.2 420 362 502 334 30.0 24.4 12.1 mS/m 170

5

9.7

Total Dissolved Solids mg/L 2216 2666 2621 277 3380 879 1207 2711 2032 2244 2426 2673 83.2 100 113 154 3605 3442 5356 3695 190.0 140 96.5 mg/L 1200

Calcium mg Ca/L 251 286 297 31 381 87 96.8 293 224 256 258 330 8.6 13.8 13.2 20.1 432 396 599 411 25.30 20.4 10.9

Chloride mg Cl/L 15.00 22.8 19.4 2.84 22.8 14.80 25.5 19.0 12.90 15.3 17.1 11.1 1.46 2.26 5.50 6.64 12.70 10.8 18.5 12.9 2.60 2.63 3.36 mg Cl-/L 300

Magnesium mg Mg/L 156 175 184 19 264 65 93.3 179 130 149 173 167 4.70 6.97 8.11 10.5 358 348 569 378 12.70 13.0 6.69

Potassium mg K/L 3.82 4.52 5.17 1.56 8.51 3.34 6.67 5.10 3.61 4.58 2.47 7.23 0.70 1.75 0.450 0.160 7.49 5.33 5.87 6.56 6.43 4.74 3.96

Sodium mg Na/L 221 266 255 32 233 129.0 157 243 218 252 247 243 11.30 13.0 18.3 19.5 134 136 191 126 9.62 6.74 0.420 mg Na/L 200

Sulphate mg SO4/L 1482 1788 1770 165 2393 348 684 1881 1362 1472 1598 1826 25.2 16.3 18.0 68.6 2620 2482 3924 2721 109.0 55.7 36.3  mg SO4
2-
/L 500

Aluminium mg Al/L 0.121 0.048 <0.01 0.107 0.051 0.060 0.049 <0.01 0.031 0.049 0.009 <0.01 1.310 0.043 0.409 <0.01 0.010 0.048 0.009 <0.01 1.620 0.674 3.32 mg Al/L 0.3

Fluoride mg F/L 1.050 0.270 0.183 0.980 0.350 0.731 0.200 0.212 0.713 0.210 0.256 0.218 0.844 0.210 0.763 0.626 2.250 0.540 0.760 0.395 0.171 0.130 0.425 mg F
-
/L 1.5

Iron mg Fe/L 0.054 0.087 <0.01 0.059 0.099 0.029 0.093 <0.01 0.014 0.091 0.009 <0.01 0.975 0.097 0.253 <0.01 0.020 0.096 0.009 <0.01 1.030 0.543 2.45 mg Fe/L 2

Manganese mg Mn/L 0.002 0.004 <0.01 0.001 0.020 0.317 0.01 <0.01 0.010 0.019 0.024 <0.01 0.034 0.018 0.009 <0.01 0.170 0.01 0.009 <0.01 0.220 0.01 0.028 mg Mn/L 0.5

n/s

n/s

n/s

pH units

SANS Codes

pH 7.34 7.47 8.48 7.79 7.88 7.04 6.64 7.20

N
o
 d

a
ta

N
o
 d

a
ta

DS1CROSSNGAMS4AMS3MS2MS1

8.278.26 6.69 7.29 8.09

N
o
 d

a
ta

N
o
 d

a
ta

7.00 7.45 8.34 7.57 9.93 8.037.70 10.0 8.85

N
o
 d

a
ta

7.11

DETERMINANT UNIT 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q 1st Q 2nd Q 3rd Q 4th Q

Conductivity (EC) mS/m 338 328 319 322 192 219 260 277 300 275 260 290 239 221 217 195 61.5 67.0 73.8 75.5 252 239 322 mS/m 170

5

9.7

Total Dissolved Solids mg/L 2554 2663 3130 3291 1373.0 1831 2539 2715 2431 2285 2453 2802 1890 1829 1863 1625 366 413 482 446 1844 2168 2745 mg/L 1200

Calcium mg Ca/L 287 300 426 372 145.00 214 334 359 333 254 335 358 188 159 172 154 31.0 32.6 49.6 37.7 235 307 371

Chloride mg Cl/L 17.1 15.9 12.8 14.6 9.34 9.21 15.1 10.6 13.30 11.1 16.2 10.4 12.70 11.8 15.1 9.85 4.4 4.21 8.34 3.93 10.4 13.1 10.3 mg Cl-/L 300

Magnesium mg Mg/L 107 106 219 185 77.00 117 162 168 143.0 141 162 167 126.0 118 139 116 18.1 24.7 29.2 27.8 105 141 162

Potassium mg K/L 11.30 11.9 10.9 14.1 7.62 9.85 10.7 10.1 13.70 8.60 11.0 9.20 8.87 7.72 7.83 6.58 4.81 4.08 4.37 4.19 7.14 8.58 9.79

Sodium mg Na/L 391 411 209 389 133.00 152 250 237 274 219 250 265 267 226 227 193 69.4 83.0 90.9 86.0 175 216 264 mg Na/L 200

Sulphate mg SO4/L 1699 1751 2217 2211 916.0 1242 1588 1792 1467 1460 1484 1827 1195 1235 1240 1093 110.0 113 126 120 1097 1234 1746  mg SO4
2-
/L 500

Aluminium mg Al/L 0.010 0.055 0.009 <0.01 0.010 0.052 0.009 <0.01 0.010 0.049 0.009 <0.01 0.120 0.069 0.009 <0.01 0.010 0.041 0.009 <0.01 0.031 0.009 <0.01 mg Al/L 0.3

Fluoride mg F/L 0.953 0.290 0.549 0.367 0.613 0.240 0.476 0.275 1.360 0.283 0.480 0.289 0.760 0.220 0.405 0.249 0.664 0.250 0.623 0.733 0.886 0.528 0.307 mg F
-
/L 1.5

Iron mg Fe/L 0.030 0.086 0.009 <0.01 0.070 0.123 0.009 <0.01 0.030 0.087 0.009 <0.01 0.090 0.100 0.009 <0.01 0.080 0.094 0.009 <0.01 0.191 0.009 <0.01 mg Fe/L 2

Manganese mg Mn/L 1.48 0.981 16.5 0.509 0.350 0.611 0.062 0.600 0.01 0.01 0.009 <0.01 0.01 0.01 0.009 <0.01 0.01 0.01 0.018 <0.01 2.68 2.60 3.26 mg Mn/L 0.5

7.93

N
o
 d

a
ta

SPRINGGATBOX

7.107.097.118.688.15

n/s

n/s

n/s

pH units

FD2FD1BUL
SANS Codes

pH 7.52 7.90 7.83 8.32 8.247.79 7.86 8.20 8.307.96 8.43 8.567.96 8.187.787.05 7.87
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APPENDIX C: HYDROGEOLOGICAL ASSESSMENT OF THE SLURRY POND AT 

MAGDALENA  
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16 February 2012 

Frank Talbot 

Forbes 

 

Attention:  Frank Talbot 

 

Please find the report on the hydrogeological impact assessment for the slurry and discard 
disposal facilities at the Magdalena Colliery.  . 
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1 Introduction 

This report supplies a summary of groundwater related impacts at the Magdalena Colliery based on 
previous and current assessment work with special attention to slurry and discard disposal.  It is 
recommended that the baseline environmental assessment conducted during the previous EMPR 
processes (Phase 3, 2008) be consulted for more background data. 

One of the main hydrogeological concerns is the potential of acid mine drainage (AMD) from the 
existing and proposed activities and associated mass transport into the local aquifer and surface water 
systems. 

To assess the potential environmental impact or more specifically the hydrogeological related impacts, 
the following assessment steps will be included: 

a) Identify the local aquifer characteristics (the information will mainly be obtained from the 
existing EMPR and newly drilled groundwater monitoring boreholes). 

b) Identify the geochemical characteristics of the discard and slurry material.  Existing data will 
be applied and two additional Slurry samples were obtained.  Field tests were also conducted 
at the discard dump by means of field pH past tests. 

c) Look at the proposed dimensions of the proposed conceptual waste management activities in 
terms of slurry, discard and waste water. 

d) Supply concluding remarks to demonstrate all possible risks, benefits and mitigation options. 

Magdalena Colliery is situated within the Klip River coalfield which comprises Carboniferous and 
Permian sediments, including the Vryheid formation (deposited on an undulating glaciated surface with 
the Dwyka tillites at the base of the sequence).  Above this are predominantly Ecca sediments and no 
pre-Karoo rocks are exposed. Within the Klip River area the two key coal seams developed are the 
Leader seam and the Main Seam unit, which comprises the ‘Top’, and ‘Bottom’ seams. The sub outcrop 
of the Top seam (Phase I) was mined by the opencast method using the rollover method. Underground 
reserves were accessed by 4 adits from the opencast high wall. Board and pillar mining methods will be 
used for the underground sections. The life of mine is expected to be 49 years. 

2 Current Slurry Disposal 

The following supplies a brief overview of the beneficiation and slurry/discard operations at the 
Magdalena Colliery: 

1. Beneficiation: Coal material is washed and screened and the washed product stockpiled 
alongside the processing plant. The coal is then transported from here by road and rail to the 
markets.  The current ROM (run of mine) is 4000 tons/day.  Dirty storm water from the 
beneficiation plant, stockpiles and workshop areas reports to storm water trenches leading 
towards two pollution control dams, D1 and D2. 

2. Waste Disposal Plan  

The exiting course rejects (coal discard) is dumped on the exiting coal discard dump directly to 
the south of the exiting Magdalena Colliery Plant (refer to Figure 2-1).  The slurry or tails from 
the plant is currently pumped to the slurry pond which is situated to the south of the existing 
plant and directly north of the discard dump.  An old opencast void is used as the slurry Pit, 
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the void is approximately 51 600 m2 (5.16 ha) with a depth of approximately 13.3m.  This 
allows for an approximate capacity of 686 000 cubic meters (m3). 

Approximately 40% of the ROM coal will be discard material whilst 60 % will be product.   

At the production rate of 90 000 tons per month (based on 4 000 tons / day), 3 600 tons of slurry (4% of 
ROM coal) will be generated per month.   

All slurry will be pumped back to the existing slurry disposal site which is an old mining pit.   The slurry 
will be pumped directly to the pit via a system of 150 mm surface pipelines that will extend along the 
network of haul roads.  The Plant Contractor will be responsible for managing the slurry pumping 
process.  Important to note that slurry will be reclaimed at regular intervals to accommodate the slurry 
emanating from the processing plant and to ensure that sufficient capacity be available at all times to 
prevent using other pits in future. 

The slurry will be deposited at a density of approximately 1.05 t/m3 and the supernatant water will be 
returned to the beneficiation plant for re-use. A total volume of 1 000 000 m3 slurry will dispose off 
during the life of the mine. Table 2-1 below indicates the capacity available in the opencast void for 
the disposal of slurry. It is the intention of Magdalena Colliery to eventually obtain only a 2.5 to 1% 
slurry product to ensure optimum market related products.  This will reduce slurry disposal to 
approximately 2 250 to 900 tons per month.  This will be achieved by means off: 

• Reclamation of the slurry at regular intervals to be sold as product to achieve 80% slurry 
reduction.   

• If capacity problems arise a Belt Press will be installed to reduce slurry further. 

• A third option will be to dispose slurry as a paste on the discard dump as co-disposal. 

Return water from the slurry is pumped to the most southern void called “Box” from where the water 
is re-used in the plant (refer to Figure 2-1). 

Table 2-1:  Available capacities in opencast voids for slurry disposal 

Opencast Description Volume Available (m3) Approximate Deposition 
Period (Years) 

Existing opencast to the south (on 
farm Magdalena No. 7574) – 
Currently in use 

688 000 16 
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Figure 2-1:  Locality map for the Magdalena Colliery Slurry and Discard Disposal Facilities 

3 Hydrochemistry 

Groundwater monitoring sites are indicated on the map above (Figure 2-1).  These sites are monitored 
on a quarterly basis for both groundwater level and quality.  It is evident from the 2011 data that 
borehole MW3 shows elevated sulfate concentrations (refer to Figure 3-1).  It is believed that seepage 
from the slurry pond contributes to this observation.  However, it is important to also consider the old 
underground workings behind (west of) the slurry pond as a potential impact on groundwater quality. 

As mentioned earlier, return water from the slurry is pumped to the “Box” from where the water is re-
used.  Seepage from the discard dump also ends up in this void.  Figure 3-2 shows the water quality for 
the box. 

Table 3-1 shows the results for the newly drilled boreholes.  Borehole MAGGCS2 is located directly east 
and hydraulically down gradient of the discard dump and MAGGCS3 along the dyke north east of the 
Slurry Pond. 

It can be seen that groundwater quality down-gradient of the discard dump and the Slurry Pond show 
sulfate values between 500 and 1200 mg/l.  This is an indication of sulfate seepage from the waste 
storage facilities.  The results further show that pH is stable with limited iron and elevated manganese 
concentrations.   
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Figure 3-1:  MW3 SO4 and pH Trend Graph 

 

 

Figure 3-2:  BOX SO4 and pH Trend Graph 
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Table 3-1:  Hydrochemical data for the newly drilled boreholes 

  SANS214-1 

Risk MAGGCS 2 MAGGCS 3   Drinking Water 

Determinand Unit Standard Limits 

pH pH units > 5 to 9.7 Operational 6.9 7.4 

Conductivity mS/m < 170 Aesthetic 266 179 

Total Dissolved Solids mg/L < 1 200 Aesthetic 2500 1408 

Total Alkalinity  mg CaCO3/L  NS NS 272 503 

P Alkalinity  mg CaCO3/L  NS NS Nil Nil 

Bicarbonate  mg HCO3/L  NS NS 332 613 

Carbonate  mg CO3/L  NS NS Nil Nil 

Nitrate as N mg/L < 11 Acute Health <0.1 4.1 

Nitrite as N mg/L < 0.9 Acute Health <0.1 0.9 

Sulfate  mg SO4/L  < 500 Acute Health 1131 521 

Fluoride mg F/L  < 1.5 Chronic Health 1.0 0.6 

Chloride mg Cl/L  < 300 Aesthetic 17.9 30 

Calcium mg Ca/L NS NS 231 156 

Magnesium mg Mg/L NS NS 154 90 

Sodium mg Na/L < 200 Aesthetic 171 122 

Potassium mg K/L NS NS 16.7 14.3 

Iron µg Fe/L < 2 000 Chronic Health 160 79 

Manganese µg Mn/L < 500 Chronic Health 2800 1100 

NS - Not Stated 

Values in red - exceeds drinking water limits 

4 Local Hydrogeology 

The following supplies a brief overview of the Magdalena Colliery’s local hydrogeology and aquifer 
mechanics.  The data was obtained from the 2008 EIA/EMP and from recent drilling and test work. 

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 and during the 2011 
drilling of new monitoring boreholes.   

The hydraulic conductivity (as obtained from the mentioned field tests) as well as the hydraulic 
gradient of the region is 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 (refer to Table 4-1).  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. 



Magdalena Colliery  Groundwater Assessment and Management Options 

11-137 20 February 2012 Page 10 

Table 4-1:  Flow velocity calculation for both Ecca matrix and dyke contact zone 

 m/day m/year 

Ecca 0.001094 0.40 

Ecca 0.013 4.97 

Dolerite Dyke 0.204216 74.54 

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.  However, it is important 
to note that the ambient water quality for the regional aquifers is not always fit for use. 

5 Geochemistry 

In order to estimate the acid generation potential of material at from the Magdalena Slurry Disposal 
and Discard Disposal Facilities samples were collected from the slurry pond and the discard dump at 
the site and sent for preliminary geochemical testing.  

The samples were submitted to the Institute for Groundwater Studies (IGS) at Free State University for 
acid base accounting and leach tests. Samples were collected by GCS in May and November 2011.      

5.1 Acid Base Accounting 

Acid base accounting is a screening analytical procedure that provides values to help assess the acid-
producing and acid-neutralising potential of waste rock or tailings in order to predict post-mining water 
quality. In this procedure, the amount of acid-producing rock is compared with the amount of acid-
neutralising rock, and a prediction of the water quality at the site (whether acid or alkaline) is 
obtained. 

The values that are compared are called the acid potential (AP), and the neutralising potential (NP). 
The comparison may be the difference between the two values, called the net neutralising potential 
(NNP) (Table 5-1) or the ratio of the two values, called the neutralisation potential ratio (NPR) as 
shown below (Table 5-2): 

Net neutralisation potential   NNP = NP – AP 

Neutralisation potential ratio   NPR =  
AP
NP

 

Below are two tables showing the comparison ranges. 

Table 5-1:  Net neutralising potential (NNP) 

NNP = NP – AP Acid generating potential 

< -20 Likely to be acid generating 

Between -20 and 20 Uncertain range 

>20 Not likely to be acid generating 
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Table 5-2:  Neutralisation potential ratio (NPR) 

NPR =  
AP
NP

 
Acid generating potential 

< 1 Likely 

1 – 2 Possible 

2 – 4 Low 

> 4 Unlikely 

 

The terms “open” and “closed” are sometimes used in acid base accounting. These terms refer to an 
assumption about whether the neutralisation reaction is open or closed to the atmosphere. 
Neutralisation reactions generate carbon dioxide (CO2). If the reaction is “closed” to the atmosphere 
this CO2 will not escape, but instead will generate extra carbonic acid, thus adding to the acid 
potential (AP). A reaction that is “open” will lose this extra CO2. 

5.2 Element enrichment 

Three element enrichment tests were performed, namely: 

• Aqueous extraction- This procedure indicates which chemical constituents may be 
solubilised by deionised water. It is a “best case” scenario. 

• Complete oxidation with peroxide- This procedure indicates which chemical constituents 
may be solubilised during complete oxidation by peroxide. This simulates a “worst case” 
scenario in which all sulphides are oxidised.  

• Acidic extraction- This procedure gives an indication of the components that will be 
solubilised by sulphuric acid. This simulates a scenario in which a high concentration of 
sulphuric acid is generated. It is also a “worst case” scenario. 

5.3 Results 

The ABA testing results are summarised in Table 5-3.   

Table 5-3:  Acid base accounting results (kg/t CaCO3 where applicable) 

Sample 

Acid 
Potential 
(Open) 

Acid 
Potential 
(Closed) 

Neutralising 
Potential 

NNP 
(Open) 

NNP 
(Closed) 

NPR 
(Open) 

NPR 
(Closed) 

Mag Slurry 1 (Nov 2011) 34.71 69.43 13.79 -20.9 -55.6 0.40 0.20 

Mag Slurry 2 (Nov 2011) 62.13 124.26 19.31 -42.8 -104.9 0.31 0.16 

Slurry (May 2011) 20.26 40.551 14.848 -5.428 -25.704 0.73 0.36 

Coal Sample (May 2011) 101.792 203.584 5.714 -96.078 -197.870 0.056 0.028 

Unlikely acid generating       ≥ 20 ≥ 20  ≥ 4  ≥ 4 

Uncertain       -20 to 20 -20 to 20 1 to 4 1 to 4 

Likely acid generating       ≤ -20 ≤ -20 ≤ 1 ≤ 1 
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The results indicate that the slurry samples are likely to be acid generating. Of the three samples, Mag 
Slurry 2 is likely to be more acid generating than Mag Slurry 1 and Slurry.  The sample obtained from 
the coal stockpiles indicates very high potential for acid generation due to the limited buffer capacity 
or neutralising potential. 

Results of the aqueous extraction are shown in the Appendix A. The table below shows indicator 
constituents. 

Table 5-4:  Water soluble constituents 

Sample Initial pH Ca (kg/t) Na (kg/t) SO4 (kg/t) Fe (kg/t) 

Mag Slurry 1 7.61 0.5985 0.3586 13.00 0.0001 

Mag Slurry 2 7.69 4.9555 0.6542 26.34 0.0001 

Slurry (May 2011) 7.95 0.48 0.14 3.069 0.0001 

Coal Sample (May 2011) 8.34 0.036 0.41 0.105 0.0001 

As shown in the table above (Table 5-4), all samples generated a neutral solution (pH 6-9) that had 
variable high to low sulphate concentration. This may indicate that weathering of this material has 
already taken place, and the products of weathering have accumulated on the material. Sample Mag 
Slurry 2 generated twice the amount of sulphate and sodium, and nearly ten times the amount of 
calcium as sample Mag Slurry 1. The concentration of iron was very low in all samples, due to the 
neutral pH. 

Results of the complete oxidation are shown in the Appendix A. The table below shows indicator 
constituents. 

Table 5-5:  Constituents released during complete oxidation 

Sample Final pH Ca (kg/t) Na (kg/t) SO4 (kg/t) Fe (kg/t) 

Mag Slurry 1 1.96 5.6768 0.6856 33.3244 0.2477 

Mag Slurry 2 2.24 12.7388 2.1584 59.6434 0.1834 

Slurry (May 2011) 1.76 3.71 0 19.46 1.399 

Coal Sample (May 2011) 2.05 2.12 0.6 97.72 14.85 

As shown in the table above (Table 5-5), all samples generated significant sulphate, with Mag Slurry 2 
generating nearly twice the amount of Mag Slurry 1 and Slurry the least. Mag Slurry 2 also generated 
more calcium and more sodium. Mag Slurry 1 generated more iron than Mag Slurry 2, but this may be 
due to the slightly more acidic final pH.  The Coal sample indicates very high sulfate and iron. 

Table 5-6:  Solubilised sulphate  

Sample 
Sulphate solubilised in 
water leach (kg/t) 

Sulphate solubilised in 
complete oxidation (kg/t) 

Difference (kg/t) 

Mag Slurry 1 13.00 33.32 20.32 

Mag Slurry 2 26.34 59.64 33.30 

Slurry (May 2011) 3.069 19.46 16.391 

Coal Sample (May 2011) 0.105 97.72 97.615 



Magdalena Colliery  Groundwater Assessment and Management Options 

11-137 20 February 2012 Page 13 

Table 5-6 above gives an indication of the potential for acid generation of the samples, expressed in 
terms of sulphate. The sulphate solubilised in the water leach represents the sulphate accumulated 
from previous weathering. The sulphate solubilised in the complete oxidation includes both the 
accumulated sulphate and the generated sulphate. The difference represents the amount of oxidized 
sulphide minerals or the potential for future sulphate generation. Significant amounts of sulphate were 
accumulated on the samples, but there is still significant potential for future generation expect for the 
coal sample. 

Preliminary results of the acid extraction are shown in the Appendix A. The table below shows 
indicator constituents. 

Table 5-7:  Constituents released during acid extraction 

Sample Final pH Ca (kg/t) Na (kg/t) Fe (kg/t) 

Mag Slurry 1 1.55 9.7522 0.5775 2.2497 

Mag Slurry 2 1.64 10.7792 1.2478 3.0354 

Slurry (May 2011) 1.74 4.24 0.63 0.73 

Coal Sample (May 2011) 1.79 1.78 0.13 0.59 

 
As shown in the table above, Mag Slurry 2 generated more calcium, sodium and iron than Mag Slurry 1. 
Sulphate is not shown as it is a component of the sulphuric acid reagent.  

5.4 Field pH Paste Tests 

Field pH paste tests were conducted on the coal discard dump.  Small quantities of coal were sampled 
and individual samples were mixed with normal tap water at a 50:50 ratio.  This supplies a good 
overview of the current status of coal discard in terms of oxidation.  It is important to understand the 
limitations of pH paste tests and that the purpose is only indicative.  Samples were only obtained from 
shallow zones (0 to 30cm below surface) and it is fair to assume that samples were exposed to element 
of nature like oxygen and rainfall. 

Table 5-8:  pH Paste Test results conducted on discard at Magdalena Colliery 

Site ID Y coord X coord Temp pH 

DD2 27.97865 30.19475 24.5 3.69 

DD3 27.97887 30.19473 25.1 4.91 

DD4 27.97912 30.19463 25.4 2.98 

DD5 27.9794 30.19461 24.4 5.84 

DD6 27.97973 30.19482 23.8 6.24 

DD7 27.97967 30.19597 25.1 6.15 

DD8 27.97916 30.1959 23.5 6.66 

DD9 27.9789 30.19572 25.9 2.72 

DD10 27.9793 30.19582 23.3 2.76 
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Figure 5-1:  pH Contour map for the discard dump depicted from field paste tests 

5.5 Summary 

Based on four samples, the material tested can be regarded as a high risk in terms of future long-term 
acid mine drainage conditions. 

Results from the leach tests indicate that significant amounts of sulphate had accumulated on the 
samples through weathering processes, but there is still significant potential for future sulphate (and 
acidity) generation.  

The test work done during this assessment must be regarded as preliminary and for indication purposes 
only. It is recommended that follow-up test work be conducted. More detailed characterisations of the 
samples should include a study to ascertain the mineralogy, followed by kinetic studies to ascertain the 
likely rate of acid generation. Based on these results, mitigation measures can be investigated. 

It should also be noted that four samples are insufficient, as confidence increases with increased 
number of samples. Future test work should have a larger number of samples that are representative of 
all important geological components. 

The pH Paste tests conducted during the field visit in November 2011 indicates pH values between 2 
and 7.  This is probably an indication of “old” and “newly” dumped discard and variation in exposure 
time to elements. 
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6 Numerical Simulations 

A preliminary numerical groundwater model was applied during the 2008 EIA assessment.  This model 
was updated and calibrated to simulate and predict sulfate plumes for the discard, slurry and plant 
area.  This were done to supply an overview of the existing sulfate plume and to predict what the 
sulfate plume will be at the life of mine (LOM) in 2037.   

Refer to Figure 6-1 for the current sulfate plume at the slurry, discard and plant area.  Figure 6-2 
shows the predicted sulfate plume at closure, in 2037.  Figure 6-3 shows the breakthrough curve for 
sulfate for two of the newly drilled boreholes. 

It is assumed that rehabilitation of the slurry and discard will result in limited water and oxygen ingress 
after closure.   

 

Figure 6-1:  Current Sulfate Plume at the Magdalena Colliery Slurry, Discard and Plant Area 
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Figure 6-2:  Predicted Sulfate Plume at the Magdalena Colliery Slurry, Discard and Plant Area at Closure in 
2037 

 

Figure 6-3:  Predicted Sulfate breakthrough curve for observation boreholes NEW2 and NEW3 
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7 Management Options 

It can be concluded that the Magdalena Colliery’s existing waste disposal facilities (slurry pond and 
discard dump) impact to a certain degree on the local aquifer system.  Results from the ABA (acid base 
accounting and from routine water monitoring phases indicates: 

• Increased sulfate concentrations in boreholes hydraulically down-gradient of the slurry pond 
and discard dump. 

• Return water quality sampled from the box indicates 1500 and 2500 mg/l sulfate.  It is fair to 
assume that seepage qualities will be in the same order of magnitude of sulfate. 

• ABA indicates high potential of slurry and discard material to generate sulfate and acidity.   

• Buffer capacity of the host rock in the aquifer (sand stone and shale) seems to be good to 
buffer pH to neutral conditions. 

The following management options must be considered by mine management: 

• Prevent slurry disposal within the northern parts of the existing slurry disposal pond.  Disposal 
must move to the south away from the geological dyke that transects the northern parts of the 
pit in a south western to north eastern direction, towards the monitoring boreholes.  This will 
probably requires a new slurry outfall pipe that discharge slurry in the south and not the north. 

• The northern part must be kept dry and the overall slurry pond must be kept to a minimum.  
This means that water must be pumped off the slurry continuously to change the dynamics 
from a large pond to a very small pond in the southern section of the slurry pond area. 

• To minimise slurry disposal and to keep deposition rates to a minimum.  This will be achieved 
by means of: It is the intention of Magdalena Colliery to eventually obtain only a 2.5 to 1% 
slurry product to ensure that capacity will remain at the current slurry disposal facility at all 
times.  This will reduce slurry disposal to approximately 2 250 to 900 tons per month.  This 
will be achieved by means off: 

1. Reclamation of the slurry at regular intervals to be sold as product to achieve 80% slurry 
reduction.  This will help to minimise decrease deposition but also to not constructing a 
second slurry pond at the northern opencast voids.   

2. If capacity problems arise a Belt Press will be installed to reduce slurry further. 

3. A third option will be to dispose slurry as a paste on the discard dump as co-disposal. 

• Currently the “Box” is used as the return water dam for the slurry pond.  It is suggested that 
the dynamics of return water be changed.  It appears if seepage from sandstone weathered 
zones occurs from the current facility and contributes to groundwater contamination.  It is 
recommended that a lined facility is constructed to deal with return water.  Alternatively the 
“Box” return water dam must be closed and water be returned directly from the slurry pond.  
However, this may result in capacity problems to contain seepage from the discard dump and 
to prevent this a surface lined pollution control dam can be constructed that serve the discard 
dump. 

• Run-off and seepage from the Discard Dump report to a proposed lined return water dam.  An 
emergency pollution control dam must be constructed down-stream of the lined return water 
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dam to deal with overflows.  Alternatively dirty water must be diverted to the slurry pond to 
be re-used in the plant.  However, as mentioned in the previous point, if seepage reports 
towards the “Box” area it is recommended that a surface dam be constructed. 
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8 Appendix A:  Acid Base Accounting Analyses 
 

Table 1. Water soluble constituents in kg/t                     

Samples 
Lab 

number 
Initial 

pH Ag Al As Ba Be Ca Cd Cr Co Cu Fe K 
Mag Slurry 1 PK12 7.61 0.0000 0.0007 0.0000 0.0005 0.0000 0.5985 0.0000 0.0000 0.0000 0.0000 0.0001 0.0354 

Mag Slurry 2 PK13 7.69 0.0000 0.0008 0.0000 0.0008 0.0000 4.9555 0.0000 0.0000 0.0000 0.0000 0.0001 0.0877 
 

                            

Samples 
Lab 

number Li Mg Mn Mo Na Ni Sb Se Sn Sr Pb V Zn SO4 
Mag Slurry 1 PK12 0.0014 0.1724 0.0069 0.0001 0.3586 0.0000 0.0001 0.0000 0.0000 0.0141 0.0002 0.0000 0.0002 13.00 

Mag Slurry 2 PK13 0.0023 1.3944 0.0089 0.0001 0.6542 0.0000 0.0001 0.0000 0.0000 0.0887 0.0002 0.0000 0.0003 26.34 
 
 
Constituents released during complete oxidation (kg/t) 

Samples 
Lab 

number 
Final 
pH Ag Al As Ba Be Ca Cd Cr Co Cu Fe K Li 

Mag Slurry 1 PK12 1.96 0.0000 0.0777 0.0000 0.0056 0.0000 5.6768 0.0000 0.0000 0.0000 0.0002 0.2477 0.0954 0.0009 

Mag Slurry 2 PK13 2.24 0.0000 0.1123 0.0000 0.0080 0.0000 12.7388 0.0000 0.0000 0.0000 0.0001 0.1834 0.2071 0.0022 
 

Samples 
Lab 

number Mg Mn Mo Na Ni Sb Se Sn Sr Pb V Zn SO4 
Mag Slurry 1 PK12 1.9832 0.0857 0.0001 0.6856 0.0002 0.0003 0.0000 0.0000 0.1745 0.0004 0.0000 0.0001 33.32 

Mag Slurry 2 PK13 3.0210 0.1176 0.0001 2.1584 0.0001 0.0003 0.0000 0.0000 0.2157 0.0004 0.0000 0.0001 59.64 
 
 
Constituents released during acid digestion (H2SO4) (kg/t) 
 

Samples 
Lab 
number 

Final 
pH Ag Al As Ba Be Ca Cd Cr Co Cu Fe 

Mag Slurry 1 PK12 1.55 0.0000 0.5797 0.0007 0.0007 0.0001 9.7522 0.0000 0.0002 0.0010 0.0061 2.2497 

Mag Slurry 2 PK13 1.64 0.0000 0.3552 0.0005 0.0008 0.0002 10.7792 0.0000 0.0003 0.0013 0.0159 3.0354 
 
 

Samples 
Lab 
number K Li Mg Mn Mo Na Ni Sb Se Sn Sr Pb V Zn 

Mag Slurry 1 PK12 0.1063 0.0015 1.7040 0.0666 0.0000 0.5775 0.0013 0.0001 0.0004 0.0000 0.2431 0.0004 0.0006 0.0028 

Mag Slurry 2 PK13 0.1607 0.0029 2.9741 0.0878 0.0000 1.2478 0.0026 0.0001 0.0003 0.0000 0.1816 0.0006 0.0007 0.0046 
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