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Plate 4-4: Example of a coal seam in opencast coal mine pit 

 
 

 

 
Plate 4-5: Example of crushing operations 

 
 

 

 
Plate 4-6: Example of coal handling and stockpiling 
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Plate 4-7: Example of overland coal conveyor systems 

 
 

 

 

 
Plate 4-8: Example of coal processing plants 
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Plate 4-9: Example of an opencast mining area where surface rehabilitation is in process (topsoil 

replaced, prior to re-vegetation); with dragline in the background 
 
 

 
Plate 4-10: Example of surface discard disposal facilities (with vegetation cover) 

 
 

 
Plate 4-11: Example of pollution control / balancing dams 

 
 

 
Plate 4-12: Example of WTP for treatment of contaminated mine water 
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4.5 Demolition and Replacement of a Section of the R545 Road 
A section of the R545 provincial tar road between Kendal and Balmoral that provides a north-south link 
between the N4 and N12 highways runs through the centre of the proposed New Largo Colliery. A 
section of approximately 17 km of the R545 will have to be removed.  
 
The affected section of the R545 is from approximately 2 kilometres south of the Kendal-Balmoral road 
intersection on the N4 up to the intersection of the Kendal-Balmoral Road with the N12.  
 
A small section of the R545 splits and runs east towards Voltargo Village and will also have to be 
demolished where it is affected by the mining area. The life of mine is anticipated to be in excess of 50 
years and the demolition is therefore regarded as permanent.  
 
A replacement road will be constructed. The new road, around the east of Kusile, will provide another 
link between the N4 and N12, which partly mitigates the impacts of the demolition of the R545 section. 
The replacement road will be a tarred road, 7.4 metres wide and the road servitude will be 40 metres 
wide.  
 
The R545 falls under the jurisdiction of the Mpumalanga Department of Public Works, Roads and 
Transport. The replacement road will be a tarred provincial road and will also fall under their jurisdiction.  
 
Alternative routes are discussed in Section 5. AAIC’s preferred route is Route 1 A (new) as indicated on 
Figure 1-1 and on the more detailed drawings in Appendix T. 
 

4.6 Coal Processing Plant 
Coal mined during the initial years of the New Largo Colliery (Mining Phase 1), will not require 
beneficiation. After crushing, coal will be dispatched directly to the Kusile.  
 
However, the high contamination levels in the areas of previously mined underground workings and the 
lower coal qualities to the central portion of the mine area, necessitates a coal processing plant to be 
commissioned by 2023 (Mine Plan Version 6) and 2019 (Mine Plan Version 7) to beneficiate coal mined 
after 2023 / 2019 in order to meet the required Kusile (Eskom) coal quality specifications.  
 
Coal beneficiation (also known as coal washing) involves crushing the coal into smaller pieces and 
passing it through a process called dense medium separation (DMS). This process utilises the 
differences in mass density (mass per unit volume) between the coal and the impurities such as sulphur, 
ash, rock and soil particles to separate the coal from the impurities. The impurities that are removed 
during the coal washing process, known as coal discard, is a combustible, physically and chemically 
unstable waste that requires special handling and long-term disposal and management. 
 

4.7 Water Treatment Plant (WTP) 

4.7.1 Capacity and Scheduling of Water Treatment 
Water treatment, as an integral part of the overall water management system, will be required at a rate of 
4 Mℓ/day from the start of mining in 2015. The first 4 Mℓ/day mobile WTP will be commissioned as part of 
the Phola-Kusile Coal Conveyor (2013) for the treatment of water abstracted from both old underground 
mine workings and new opencast workings. Treated water will be supplied to the Phola-Kusile Coal 
Conveyor and New Largo Colliery for the construction and early operational phase of the mine. This will 
be prior to the implementation of the New Largo Colliery. The WTP will require waste management 
facilities for the disposal of wastes generated in the treatment. 
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The treatment rate will need to be increased over the life of the mine as the water make exceeds water 
usage. A second 4 Mℓ/day mobile WTP will be commissioned during the early years of the New Largo 
Colliery and will use the same waste management facilities as developed with the first mobile WTP.  
 
The base case is for excess treated water to be released to nearby streams. AAIC may, over time, 
investigate potential other uses for the water, i.e. to supply to nearby residential areas. Any change will 
have to be aligned with the Reserve Determination and approval from the DWA. 
 
Based on current information, it is expected that a first 4 Mℓ/day plant will be adequate for the first one to 
two years of mining. Thereafter the treatment capacity will need to be upgraded regularly to 
accommodate the increasing water make as mining progresses. The expected water treatment rates are 
presented in Table 4-6. 
 
It is estimated that a maximum treatment capacity of 24 Mℓ/day will be required at the end of life of mine, 
for both Mine Plan Version 6 and Version 7 (see Section 4.15, Water Balance). 
 
The mobile WTPs will eventually be replaced by a permanent WTP and additional waste management 
facilities. The balance of water, not used by the Phola-Kusile Coal Conveyor and New Largo Colliery, will 
be discharged to the Saalklapspruit and/or the Wilge River systems. The final release points will be 
determined based on the outcome of a reserve determination study that is currently underway. The 
water will be treated to catchment release quality. 
 
The intention is to start with water treatment prior to the implementation of the New Largo Colliery (water 
from old underground mine workings will be treated). Water treatment will continue throughout the life of 
the New Largo Colliery. Treatment will include water from the old underground mine workings (to 
facilitate mining through these workings), water pumped from the New Largo Colliery mine opencast 
mine pits and dirty water produced on and around the various infrastructure components. 
 
The WTP is planned as an integral part of the project and as a key environmental mitigation measure. It 
is assumed that the permanent WTP will operate until such time as the water monitoring results proves 
conclusively that treatment is no longer needed after decommissioning and closure. This is a long-term 
strategy for management of decant. Successful long-term water treatment is key to the management of 
potentially severe impacts on sensitive downstream environments and water users, which will remain a 
threat for many years after decommissioning of Kusile and New Largo Colliery. 
 

4.7.2 Cost of Water Treatment 
According to AAIC, the capital cost22 may vary between R20 and R25 million/Mℓ/day and operational 
costs between R4.50 and R7.00/m3 treated at current values. For the base case Mine plan Version 6, the 
New Largo Colliery permanent water treatment plant will eventually treat 24 Mℓ/day for many years after 
mine closure until water monitoring results prove that treatment is no longer necessary.  
 
The cost of a WTP is highly dependent on the treatment technology, which is again dependent on the 
quality of the raw water being treated as well as the quality standard to which the water is treated (i.e. if 
treated to potable standards, catchment release quality, or to a less stringent standard). The treatment 
technology for the permanent WTP has not yet been defined. It is expected that water treatment 
technologies may progress and develop in the years prior to the permanent WTP being developed. The 
water will be released to nearby streams. 
 

                                                             
22 November 2011 figures were presented in the draft EIA report, these were updated in June 2012 for inclusion in the final EIA report. The final figures 

are based on the outcome of the AAIC feasibility study. 
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The following concerns have been raised by I&APs about the cost of the water treatment plant: 
 

 Economic Feasibility of Long-Term Water Treatment 

o Cost of long-term, post closure water treatment as well as the energy use, energy cost 
and offsetting of associated greenhouse gas emissions associated with the long-term 
treatment of contaminated water.  

o The long-term economic feasibility to treat the contaminated water produced by New 
Largo Colliery was questioned. They highlighted current examples in South Africa where 
long-term water management of mine water has failed and the mining companies 
responsible for the original mining and thus the creation of the problem are not assuming 
responsibility for the problems 40+ years after mining ceased.  

o Economic feasibility of the water treatment plant to treat water for many years post 
closure. I&APs, such as the Federation for a Sustainable Environment (FSE), requested 
specific financial information about water treatment costs contained in the New Largo 
Colliery financial model. They queried if the long-term feasibility of the water treatment 
works is demonstrated in the financial model for the New Largo Colliery, especially since 
the base case for operation of the plant is that treated water will be released to nearby 
streams, and thus there will be no obvious income generated from water being sold to 
recover treatment costs.  

 

 AAIC Long-Term Responsibility and Accountability for Long-Term Water Treatment 

o That AAIC is making promises that may not be upheld if New Largo Colliery is sold to 
another mining house and that, based on Anglo American and AAIC’s track record, it is 
likely that New Largo Colliery will be sold at some point in time before closure. 

 

Economic Feasibility of Long-Term Water Treatment 
AAIC has indicated that the financial model contains sensitive and confidential commercial information 
but, in order to address the I&AP request, stated that they will issue the financial model to an 
independent, credible financial audit company, as third party reviewer and that the results of the review 
will be released to the FSE and other I&APs who request insight into this information. AAIC also stated 
that they are willing to meet with the FSE, other I&APs representatives and the third party reviewer, to 
discuss specific issues, but request that sensitive commercial information remain confidential.  
 
AAIC is adamant that the process for the third party review must be agreed between AAIC and the 
I&APs who requested access to the financials and thus requested the FSE to agree to the third party 
review, upon which the third party reviewer would be agreed and appointed. This approach is deemed 
essential to avoid future disputes about the credibility and independence of the reviewer. AAIC indicated 
that they are prepared to cover the cost of the third party review.  
 
The FSE then indicated that AAIC should motivate why they see the information as confidential. AAIC 
responded by stating that they cannot disclose information such as operational and maintenance costs, 
which include, amongst other elements, staff and contractor remuneration and overheads and chemicals 
and consumable costs, all of which are contractually negotiated and remain confidential between AAIC 
and the individual or supplier. Based on this, the FSE was requested to re-consider AAIC’s proposal for 
a third party review and to indicate if they are willing to discuss and agree on an independent, credible 
audit company to undertake the review. 
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The FSE maintained that they wanted to see more detail on what is and what is not confidential in 
AAIC’s financial model, while AAIC maintained that the motivation they provided adequately explains 
their reasons for keeping the financial model confidential but that they agree to release it to a third party 
reviewer.  
 
AAIC has indicated that they will proceed with the third party review as soon as the FSE (or any other 
I&AP) has confirmed, in writing, that they are amenable to this option and there is agreement on the 
audit company to act as the third party reviewer.  
 
The EAP is of the opinion that using a credible independent audit company to review the financial data 
pertaining to water treatment costs for the New Largo Colliery, and to provide the results of the 
independent review to FSE and other I&APS, remains an option to address the FSE’s request to have 
access to financial data regarding water treatment costs for the New Largo Colliery.   
 
The third party audit can only proceed if the FSE accepts the third party review in principle. 
 
AAIC has also revised23 their soil and rehabilitation strategy in consultation with the environmental 
specialist team and their recommendations are contained in Section 5.7.2.1. Their revised soil and 
rehabilitation strategy as outlined in Section 4.11 allows for deeper soil layers which would allow better 
potential for establishing a variety of agricultural or other end land uses, reduced water ingress and thus 
a reduced need for post closure water. The current water balance is based on the less stringent soil 
striping and replacement regime (thinner reinstated soil layers) as was presented in the draft EIA Report 
and thus represents a case that is expected to be worse in terms of water treatment requirements. 
Although current information indicates that the deeper reinstated soil layers would reduce water ingress 
and the need for water treatment, AAIC has commissioned Jones & Wagener to investigate the potential 
reduction of water infiltration based on the depth of the reinstated soil layer and the benefits of the 
improved soil management and rehabilitation in terms of post closure water treatment. 
 

AAIC Long-Term Responsibility and Accountability for Long-Term Water Treatment 
Section 38 of the MPRDA states that the directors of a company are jointly and severally liable for any 
unacceptable negative impact on the environment, including damage, degradation or pollution 
advertently or inadvertently caused by the company which they represent or represented. Legally it can 
also be argued that the net effect of the NEMA (Section 28), the NWA (Section 19), the MPRDA and 
current DMR practice is that companies can be held liable for environmental damage or costs long after 
they cease operations. So it is highly unlikely that AAIC will evade liability for environmental damage or 
costs associated with the New Largo Colliery. 
 

4.8 Water Supply  

4.8.1 Construction Phase 
Potable water for construction will be obtained from the first 4Mℓ/day mobile WTP that will be established 
as part of the Phola-Kusile Coal Conveyor project (Stage 1 of AAIC’s coal supply to Kusile). Potable 
water during construction phase of the New Largo Colliery will also be sourced from this first mobile 
WTP. The source of water for the construction phase will therefore mostly be from the underground mine 
workings. 
 

                                                             
23  The revised soil management and rehabilitation strategy adopted by AAIC is presented in Section 4.11 (under the heading Project Description) while 

the earlier, less stringent strategy is presented in Section 5.7.2.2 as a now outdated development alternative (under the heading Development 
Alternatives). 
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4.8.2 Operational Phase 
As for the construction phase, all water will be sourced from the underground workings and from in-pit and on-
site water make. Contaminated mine water will be treated at the WTP.  
 
A portion of the treated water will be used as potable water and stored in a water reservoir (1Mℓ), from 
where water will be pumped to an elevated water tank (250Kl) and gravitated via a pipeline to a 
reticulation system to provide potable water at buildings, offices, workshops, operations at Tips 1 and 2, 
green rooms, and the explosives magazine, while the remainder will be released into the environment as 
per the recommendations of the hydrological specialist study.  
 
Potable water from the WTP will be used to supply the potable water requirements for the mine, 
including dust and fire suppression on the conveyor systems. Treated water, not chlorinated, will be used 
for wash-down water in the plant. 
 
Water for dust suppression on the haul roads will be sourced from a bulk water storage dam, which will 
be supplied from a balancing dam at the WTP. 
 
The expected water use quantities are supplied in the Water Balance, Section 4.15. 
 

4.9 Water Management Facilities 
The planned water management facilities are detailed below. All structures discussed below are 
illustrated on the maps and drawings provided in Appendix T, EIA Volume 7. 
 

4.9.1 Waste Water Management 
Domestic and sewage waste water will be combined and treated together. Domestic waste water will 
consist of grey water, which is defined as waste water generated from domestic activities such as 
washing. Sewage waste water will consist of black water, which is defined as water that contains faecal 
matter and urine. 
 
The sewage system to be implemented will consist of a low maintenance bio filter sewage treatment 
plant, Model 300, supplied by Becon Watertech. The system will consist of two modules; the first will be 
designed to handle 60kl/day for the first three years of operations, with a second identical module to 
handle the demand for the next seven years (i.e. the expected volume of sewage up to year 10). 
Thereafter, a second rotor will be required for increased sewage volumes. 
 
This system will treat sewage from the offices, workshops, stores, greenrooms and other admin 
buildings. The treated effluent will be pumped to the 36 Mℓ plant pollution control dam with sludge being 
removed off-site for disposal at a licensed facility, by contractors. 
 
During construction, temporary sewage facilities will be required. These will consist of 8m3 conservancy 
tanks at the contractor’s camp and offices, which will be emptied once a week and taken to a Municipal 
treatment plant by a contractor.  
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4.9.2 Storm Water Management 
Storm water that is generated around the mining area consists of clean and dirty runoff. These include: 

 Clean runoff from clean catchments draining towards the mining activities and infrastructure. 
Measures will be implemented to ensure that significant clean water catchments are diverted 
away from the workings. Clean water diversions and flood protection measures will be designed 
to accommodate at least the 1:100 year event. 

 Dirty runoff will be generated in the opencast and mine infrastructure areas. Measures will be 
implemented to contain this runoff by directing it to the closest suitably lined pollution control 
dam. Pollution control dams to be designed in accordance to GN704/ GN77 to accommodate the 
1:50 year event as a minimum (i.e. 2% risk of spillage) with 800 mm freeboard.  

 
Storm water management measures are discussed in more detail below. 
 

4.9.2.1 Storm Water and Seepage Management in Dirty Areas 

Storm water and dirty runoff from within the workshop complex, tip areas, crusher area, haul roads, 
ramps and discard dump will be collected in a series of concrete lined canals and will be directed to 
either the admin area pollution control dam (~15 Mℓ), plant area pollution control dam (~36 Mℓ) or the tip 
2 transfer dam (~10Mℓ) (Phase 2 Mining) or the discard dump pollution control dam (5 Mℓ) (Phase 2 
Mining), whichever is the closest dirty water containment facility.  
 
These facilities are to be designed in accordance to GN 704/ GN77, to accommodate the 1:50 year 
event as a minimum (i.e. 2% risk of spillage) with 800 mm freeboard. The dams will be lined with a 2 mm 
thick HDPE liner and all inlet and outlet structures will consist of reinforced concrete. 
 
A silt trap will be provided upstream of each of the dams, to minimise the silting of the dams, in particular 
at the workshop, wash bay and stockpile areas. Oil traps will also be provided at the workshops. 
 
The ROM stockpile area and emergency ROM stockpile area will have a herringbone drainage system, 
where sub surface drainage will be collected in a sump, with a manhole provided for monitoring and 
sampling. This water will be gravitated to the pollution control dams. 
 
There will be three borrow pits from which material will be used during the construction phase. These are 
indicated on the drawings in Appendix T (EIA Volume 7). 
 

4.9.2.2 Storm Water Management in Clean Areas 

Runoff from clean catchments draining towards the mining areas will be diverted around the mining area, 
minimising clean runoff into the opencast and onto the mine infrastructure areas. These will be in the 
form of clean water cut-off canals and berms. Clean water diversions and flood protection measures will 
be designed to accommodate at least the 1:50 year event.  
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4.9.3 Pollution Control Facilities 
Pollution control facilities will include storm water drainage and pumping facilities to direct dirty water to 
the pollution control dams. The following pollution control dams are planned: 

 Eight pit transfer (five for Phase 1 Mining and three for Phase 2 Mining) dams (~5 Mℓ each) for pit 
dewatering. These will be located at the tops of the opencast pit ramps. Water will be pumped 
from the pit to the pit transfer dams and from there via a silt trap to one of the five compartments 
of the 1200Mℓ storage dam prior to treatment. 

 There will be three main pollution control dams with silt traps, namely the admin area pollution 
control dam (~15 Mℓ), Plant Area Pollution Control Dam (36 Mℓ) and the tip 2 transfer dam 
(Phase 2 Mining, ~10 Mℓ) , towards which polluted water will be direct via concrete lined canals. 
During the Phase 2 Mining, the discard dump will drain into the discard dump pollution control 
dam (~5 Mℓ) and water will gravitate to the silt trap upstream of the ~1200 Mℓ storage dam. 

 A holding dam at the discard dump will also collect polluted water (runoff and seepage from the 
discard dump) which will be directed to one of the five compartments of the1200Mℓ storage dam 
prior to treatment. 

 A 100 Mℓ balancing dam, downstream of the 1200 Mℓ dam, from where water gravitate to the 
WTP. The 1200 Mℓ dams are integrated with and upstream of the balancing dam. 

 A ‘final void dam’, located in the north western portion of the northern opencast pit, for 
emergency storage during extreme rainfall periods. This dam will only be utilised when there is 
insufficient capacity in the 1200 Mℓ dam. In this event water will be pumped from the balancing 
dam to the final void dam. The final void dam and will be rehabilitated during decommissioning of 
the mine. 

 All pollution control dams to be designed to cater for the expected run-off from the dirty water 
footprints as well as mine water make for at least the 1:50 year rainfall events in accordance with 
GN704/GN 77, with 800mm freeboard. 

 WTP, treating impacted mine water from the old underground workings as well as new workings. 
 
The pollution control dams, silt traps and a brine pond should be fenced off and equipped with the 
relevant safety aspects such as lifebuoys and flotation devices. 
 

4.9.4 Dust Suppression 
Potable water from the WTP will be used for dust suppression, i.e. at bulk material handling systems, as 
well as for fire water. Treated water, not chlorinated, will be used as wash down water on the conveyors 
and at the tips. 
 
Dirty water will be pumped from the 100 Mℓ balancing dam to a 10 Mℓ bulk water storage system at the 
coal processing plant for processing purposes.  
 
Dust suppression water for the haul roads and stockpiles will also be drawn from this dam (dirty water). 
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4.9.5 Water Discharges 
A preliminary assessment was done of the discharge points by the Hydrological Specialist based on 
surface water run-off considerations only and assuming proportional discharge amongst the affected 
streams (see Appendix G). During this assessment, the proportional loss of catchment was determined 
at key stages in the life of mine. The proportional flow reduction was based entirely on the affected 
catchment areas (i.e. the assumption that the flow reduction will be directly proportional to the catchment 
area lost as a result of mining and mining related activities). A total of 16 discharge points were identified 
on this basis. 
 
The final discharge volume and positions are, however, subject to the outcome of the Reserve 
Determination that is being conducted by Wetland Consulting Services (WCS). The expected date of 
completion is May 2013 and in light of the timeframes of the project and the issuing of the water use 
license, the preliminary discharge points are included in the IWWMP and IWULA.  
 
The Reserve Determination study will consider the Ecological Water Requirement at key sites along the 
streams, close to the outlet of each of the preliminary identified Resource Units (RU’s), and will not 
provide details for each affected stream. The approach will therefore more likely focus on the combined 
discharge flows that will affect a particular Ecological Water Requirement site downstream. 
 
Wetland Consulting Services has, however, indicated that the distribution of discharge volume amongst 
the preliminary positions referred to above seems to make sense from a mitigation perspective and the 
current understanding of the potential impacts on the water resources. The proposed approach is likely 
to reduce the flow volumes into each of the affected systems, thereby reducing the risks of erosion at 
any particular site. Furthermore, it serves as an attempt to restore some flow in those systems impacted 
by mining and dewatering in their watersheds. It may also have the added benefit of buffering water 
quality impacts across a wider front along the Wilge River and Saalklapspruit (reference: e-mail 
communication dated 30 May 2012). 
 
Should the outcome of the Reserve Determination study result in changes to the preliminary list of 
discharge points, such changes will be addressed in an application for a water use licence amendment. 
 

4.10 Waste Management Facilities 
The New Largo Colliery will produce overburden, waste rock and coal discards, as well as various 
general and hazardous wastes associated with and incidental to mining including demolition waste, 
construction waste, scrap steel, office and kitchen waste, sewerage, WTP waste, and hazardous wastes 
from workshops and other areas where hazardous substances will be used.  
 

4.10.1 Mineralogical Waste 
4.10.1.1 Spoils 

Spoils (overburden and interburden) from the box-cuts will be placed on an overburden stockpile to the 
west of the mining operation. Once sufficient space has been created behind the strip being mined, live 
placement of topsoil and overburden will take place and each consecutive strip will be dealt with in a 
continuous roll-over mining method  
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At the end of the life of the mine, the initial stockpiled material removed from the initial box-cut will be 
used in the rehabilitation of the final mining areas. 
 

4.10.1.2 Coal Discards 

Coal mined during the initial years of the New Largo Colliery (Mining Phase 1), will not require 
beneficiation and no coal discard (coal processing plant waste) will be generated. 
 
With Mining Phase 2, when mining operations move to poorer quality coal in the central and southern pit 
areas, a coal processing plant will be required. The overall yield per saleable tonne after the 
beneficiation plant is installed in 2023 / 2019 (Mining Phase 2) is estimated to be in the region of 85%. 
This implies that 15% of the raw material feed to the processing plant will be removed as coal discard. 
The total estimated discards generated over the life of New Largo will be in the region of ~94 million 
tonnes (Mt). Following a conservative approach, disposal facilities for 100 Mt of coal discard is being 
planned.  
 
Two methods of disposing of the coal discards will be used: 

 A temporary on-surface coal discard disposal facility (discard dump), to accommodate ~10 Mt of 
coal discard, will be developed on a mined out section of the opencast mine pit where 
overburden has been replaced. This facility will be used during circumstances when in-pit discard 
disposal is not possible. It will be located in the southern portion of the northern mining area (as 
indicated on drawings in Appendix T). The material will eventually be backfilled into the pit. 

 All coal discards will be backfilled into the mine pit. Discard will be disposed of in three 
compartments as indicated in Figure 4-3 below. The discard will be backfilled to the pit by evenly 
spreading it on the No. 2 coal seam floor (bottom coal seam). Details for each compartment are 
provided in Table 4-2. Provision is made for 100 Mt of discard into the pit. 
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Figure 4-3: In-Pit Discard Disposal and Decant Points  
Source: AAIC, 2011 
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Table 4-2: Details for in-pit discarding compartments 
Compartment number Location Period in use Amount of discard Thickness of discard 
Compartment 1 North pit 2023 – 2039 6.3 million tonnes 0.45 m 
Compartment 2 Central pit 2023 – 2063 82.7 million tonnes 2.2 m 
Compartment 3 South pit 2043 – 2058 4.8 million tonnes 0.5 m 
 
 

4.10.2 Non Mineralogical Waste Incidental to Mining 
A list of wastes requiring a waste management license is provided in Section 2.2.4. The EMP deals with 
the management of all the different waste streams. The following general waste streams have been 
identified. 
 

4.10.2.1 Waste Disposal Handling Area 

A large, centrally situated waste disposal handling area will be located within the New Largo plant area. 
The floor will be concreted and the sides bunded to prevent any polluted substances leaving the site. All 
waste, both domestic and hazardous will be taken from where it is generated and stored within the waste 
disposal handling area. The domestic waste will be separated and sorted into colour coded bins, from 
where it will be removed by a contractor. Hazardous waste, (such as used oils, lubricants and grease) 
will be transported from where it is generated in areas such as the workshops and wash bays to the 
waste disposal handling area. The waste will be stored in drums or other suitable containers and 
removed by a contractor to a licensed hazardous waste disposal facility. New Largo Colliery will develop 
a waste management strategy which will address all aspects of waste storage, handling, recycling and 
reuse. 
 
General waste will include general office waste such as paper and other degradable materials, which will 
be disposed of off-site at a licensed facility.  
 
Hazardous waste to be managed includes oily wastes from the servicing areas, plant and workshops, 
petroleum products, used cleaning materials and other materials used in the plant and workshops areas, 
light bulbs (including fluorescent tubes which are regarded as hazardous) and electronic waste. This 
waste will be removed by an appropriate licensed waste company for disposal off site. 
 

4.10.2.2 Sewage Treatment Plant 

A sewage treatment plant will be required to treat sewage from the office and change house. The 
sewage plant (Model 300) will be located on the western side of the New Largo plant area. The plant will 
be a biological filter treatment plant and will adequately cater for the approximately 1235 employees 
during the mine’s operational phase. The effluent water will be treated at the WTP, while sewage sludge 
will be removed at intervals by a contractor and disposed of at a licensed waste disposal facility. 
 

4.10.2.3 Waste Tyre Storage Area 

Used tyres will be stored in a waste tyre storage area located towards the eastern side of the New Largo 
plant area. Where required, second-hand tyres will be used in road demarcation. The used tyres will be 
removed from site by a contractor and disposed of at a licensed facility. 
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4.10.2.4 Wash Bays 

There will be three wash bays on site, for the cleaning of vehicles, equipment and machinery. They are 
located adjacent to each other on the eastern side of the New Largo plant area. Dirty water from the 
water bays will be collected in silt traps and transported to a pollution control dam. Oil traps will be 
provided to capture hydrocarbons. 
 

4.10.2.5 Silt Traps 

It is currently estimated that ~27 silt traps will be required. They will be located throughout the plant area 
where ever dirty and/or polluted water may be generated. These areas include coal stockpiles, wash 
bays, the waste disposal handling area and internal coal conveyors. The silt traps will collect all dirty 
water from an area, from where it will be piped via an underground pipe system to the closest pollution 
control dam. Silt traps will be cleaned when required and as per a specific procedures that will be 
developed as one of a number detailed EMP procedures. 
 

4.10.2.6 Waste from WTP 

A second 4 Mℓ mobile WTP will be located adjacent to the first 4 Mℓ mobile WTP. The WTPs treat water 
from old underground mine workings in the area and dirty water generated at the New Largo Colliery. 
The unused portion of the water will be discharged to streams. The water that is to be treated will be 
abstracted from three boreholes in the vicinity of the site. The technology that will be implemented at the 
WTP has not been selected and therefore the waste streams that will be generated are not known at this 
stage. 
 
The WTP may produce brine, depending on the type of treatment technology used. Provision has been 
made to dispose of the brine in an engineered facility, suitably lined according to the standards for 
disposal of hazardous waste in a lagoon(for more detail, please refer to the DWA Second Edition 
Minimum Requirements for Waste Disposal by Landfill, 1998).  
 
The plant will also produce gypsum waste, which requires storage prior to final off-site disposal at a 
licensed waste disposal/management facility. A suitably lined and engineered gypsum storage facility will 
be provided for the temporary storage of gypsum. 
 
Note that the impacts associated with the waste generated from the two mobile treatment plants (i.e. 
brine and gypsum storage and transportation are detailed in a separate Surface Water Specialist Impact 
Assessment Report (Jones & Wagener Report No. JW119/11/C184), EIA Report, IWULA and IWWMP 
for the Phola-Kusile Coal Conveyor (a separate project for Stage 1 of AAIC’s coal supply to Kusile). 
 
Although gypsum will be removed from site during the initial years of operation, alternative measures will 
be used once the permanent water treatment plant has been developed. AAIC intends to backfill the 
gypsum into the mine pit during the operation of the mine. There is also potential for gypsum to be used 
as part of the rehabilitation process to reduce water infiltration. 
 
Gypsum will still be produced post closure and at this stage the gypsum will again be removed from site 
unless approvals for other management measures have been obtained. 
 

4.10.2.7 Demolition rubble, including road demolition rubble (from the demolition of a section of 
the R545 

Various buildings and structures currently exist throughout the proposed mining area. These structures will need to be 
demolished before mining can take place. Inert rubble and building waste will be stockpiled and will either be re-used, for 
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example as fill material or as road building material, or it will be disposed of into the mine pit. Hazardous materials will be 
disposed of in terms of AAIC’s waste management strategy (see EMP, Section 13). 
 
A section of the existing R545 road will also be demolished and the road demolition rubble will be stockpiled on site before 
being re-used, for example as road building material on site, or for the building of roads in the surrounding areas. If no future 
use for the material can be found, it may have to be disposed of into the mine pit. General and hazardous waste will be 
separated into different stockpiles and will be disposed of in terms of AAIC’s waste management strategy (see EMP, Section 
13). There are currently no fixed locations for the positions of the stockpiles since the locations of the stockpiles will depend on 
where the material will be re-used or disposed of. This will only be known at the time of demolition of the road. Suitable 
positions for the stockpiles will be sought, which are outside of the 1:100 year flood line, more than 500 m away from any 
wetland and outside of any critical biodiversity areas. These stockpiles will be temporary of nature as the material will be re-
used and/or backfilled into the mine pits. 
 

4.11 Soil Management and Rehabilitation 
Soil management and rehabilitation efforts during operation of the mine dictates, to a large degree, the 
end land use capability and potential for establishing sustainable agricultural end land uses (within the 
context of the baseline soil types, climatic conditions and land capability).  
 
I&APs were concerned that conventional soil management and rehabilitation measures currently used at 
opencast most coal mines (as depicted in Figure 4-5), are not achieving the desired post mining land 
capability and the EMP commitments of these mines. Since New Largo Colliery occupies an extensive 
area – the opencast mining area (mine pits) will occupy 5600 hectares for Mine Plan Version 6, it would 
have a notable contribution to the cumulative impact of coal mining on food production on the Highveld. 
The opencast mining area falls within the total mining right area that is 12 773 hectares in size.  
 
The merits of the specialist recommendations presented in Section 5.7.2.1 and AAIC’s draft strategy in 
Section 5.7.2.2 were discussed between AAIC, the EAP and the various specialists. Comments received 
from authorities and I&APs on the draft EIA Report were also considered. Based on the results of 
comments received and discussions with the specialist team, AAIC adopted an amended soil 
management and rehabilitation strategy for New Largo Colliery as presented below: 
 
The soil management and rehabilitation strategy that AAIC adopted for New Largo is in accordance with 
best practice and allows for the reinstated soil depths to be optimised. In essence, the strategy involves 
sequential pre-stripping of soft overburden clay material placed separately on top of the levelled 
overburden, with utilisable soils placed on top of the clay material. The strategy has been developed 
within the limitations presented by dragline mining operations (AAIC’s reasons for using draglines are 
explained in Section 5.4). The key steps to this sequence are: 
 

1. All Utilisable soils are pre-stripped using shovels and trucks, replaced on top of levelled 
overburden (in some cases this will be on the pre-stripped soft overburden clay materials). 

2. Soft overburden clay material are pre-stripped using shovels and trucks, and replaced on top 
of levelled overburden. 

3. Remainder of overburden moved by dragline. Reshaping and levelling, compaction and 
grading to facilitate storm water drainage and prevent erosion and ponding of water. 

Additional rehabilitation steps as per EMP (Appendix B). 
 
 

Figure 4-5 graphically explains the AAIC adopted soil management and rehabilitation strategy (C) with 
conventional soil management (B) and pre mining conditions (A). 
 
For the purposes of the New Largo soil management and rehabilitation strategy, the following definitions 
are loosely applied: 
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Utilizable Soil:  

Topsoil and upper portion of subsoil (A and B horizon). For the New Largo coal reserve, this 
layer is 0 to 1.6 metres deep, with an average of 0.95 metres. 

 
Soft Overburden:  

In mining terminology, ‘Softs’ represent material that can be ripped and removed by mining 
equipment without the need of explosives to firstly fracture the material. For the purposes of the 
New Largo Colliery EIA and EMP, Soft Overburden excludes the Utilisable Soils (as defined 
above) and is defined as the layer below the utilisable soil extending down to the base horizon 
of friable weathering. The base horizon of friable weathering represents the contact horizon 
between the free ‘digable’ soils and the more competent intact sediments. At New Largo, the 
soft overburden is associated with extensive clay material. These clays are of specific interest in 
the soil management and rehabilitation strategy for New Largo Colliery, as explained below. 

 
Hard Overburden: 

Moderately weathered material and competent intact sediments. 
 

Reinstated soil depth 

Post mining depth of the utilisable soil and soft overburden placed over the hard overburden / 
coal discard / carbonaceous materials. Where soft overburden has been mixed with hard 
overburden, coal discards or carbonaceous materials, it is not regarded as part of the reinstated 
soil layer. 

 

 
Figure 4-4: Example of A and B Soil Horizons (for Avalon Soil Form) 

 
Figure 4-5 graphically explains the AAIC adopted soil management and rehabilitation strategy (C) with 
conventional soil management (B) and current baseline conditions (A): 
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A: Pre Mining Conditions 
 
  

B: Conventional / Current Soil Management and 
Rehabilitation 

 

Soil management and rehabilitation Process: 
1. Utilisable soils stripped using shovels and trucks, 

then replaced over mixed overburden. 
2. Soft and hard overburden moved by dragline 

(mixed).  
Post Mining Conditions: 

1. Utilisable soil layer. 
2. Mixed soft and hard overburden layer. 

 
C: Best Practice Soil  
Management and Rehabilitation 

 

Soil management and rehabilitation Process: 
1. All Utilisable soils are pre-stripped using shovels and 

trucks, replaced on top of leveled overburden (in 
some cases this will be on the pre-stripped soft 
overburden clay materials). 

2. Soft overburden clay material are pre-stripped using 
shovels and trucks, and replaced on top of leveled 
overburden. 

3. Remainder of overburden moved by dragline. 
Reshaping and leveling, compaction and grading to 
facilitate storm water drainage and prevent erosion 
and ponding of water. 

 

Post Mining Conditions: 
1. Top utilisable soil layer. 
2. Soft overburden layer. 
3. Hard overburden layer.  

Figure 4-5: Soil Management and Rehabilitation Sequence (A: Pre Mining Conditions, B: 
Conventional Soil Management and Rehabilitation, C: Best Practice Soil Management and 

Rehabilitation Adopted for New Largo Colliery) 
 
 
Based on available soil data, the thickness of the Utilizable Soil portion are illustrated in Figure 4-6 
below. The average thickness of this utilisable soil layer across the New Largo coal reserve is estimated 
to be ~0.95 metres.  
 

Utilisable Soil
Soft Overburden Material

Hard Overburden Material

12

1

2

123

1
2
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Figure 4-6: Depth of Utilisable Soil (topsoil and upper portion of subsoil) (A and B horizons) 

 
 
There are several areas within the New Largo coal reserve indicating zones of deep weathering 
associated with unstable and extremely weathered clay material. While presenting safety risks and 
operational difficulties, these materials present major opportunities for rehabilitation. Sequential pre-
stripping of these clay materials was introduced not only to address the safety risks and operational 
difficulties but to improve the capacity of the soils to retain water, improve rehabilitation and optimise end 
land use potential, without compromising post mining water quality. 
 

 
Figure 4-7: Depth to Bottom of Friable Weathering Horizon 
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Based on available geotechnical information24, depths to the bottom of the soft overburden could be 
calculated based on the geologically defined depth of friable overburden as depicted in Figure 4-6. The 
average combined stripping depth  of the utilisable soils and soft overburden across the coal reserve is 
estimated to be ~3.8 metres, as indicated in Figure 4-8. 
 
The estimated reinstated post mining soil depth is depicted in Figure 4-9. In most instances, it will 
exceed 2.0 metres. These deeper soil layers will improve water retention capability, and will reduce the 
water that will permeate through the spoils into the pit, thus less water will need to be pumped to the 
WTP and treated.  
 
In order to restore soil functionality, planning for subsurface water movement is vital as most of the 
lateral water movement takes place in the first 2.0 metres of the soil. With the AAIC adopted strategy, 
there is a good chance that subsurface water movement might be achievable. 
 
Combined stripping of different soil types will be in accordance with guidance by the soil and agricultural 
specialist, with reference to their recommendations in Section 5.7. The combination of soil types will be 
reviewed and revised over the life of the mine, as required by the occurrence of different soil types found 
within the coal reserve. 
 

 
Figure 4-8: Estimated Total Soil Stripping 
Depth (Combined Depth of Utilisable Soil 

and Pre-Stripped Soft Overburden)  

Figure 4-9: Estimated Total Reinstated Soil 
Depth (Combined Depth of Utilisable Soil and 

Pre-Stripped Soft Overburden) 
 
 

4.12 Post Mining Topography 
During the operational phase, the infrastructure and overburden dumps will be visible on surface. Post 
closure, it is planned to use the overburden dump material to backfill the final pits and voids. The coal 

                                                             
24  The extent and nature of the soft material was documented through 16 geotechnical boreholes drilled within the northern portion of the coal reserve. 

Based on the interpretation of these boreholes, a weathering pattern and the depth of the clay material was established. The boreholes were confined 
to the northern portion of the coal reserve where initial mining will be conducted. Further drilling will be required at a later stage to validate the current 
information for the remainder of the coal reserve. 
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processing infrastructure will be removed if it cannot be re-utilised for agriculture or some suitable 
purpose in line with the final land use. The topography around the opencast area will be rehabilitated and 
made free draining. The post mining topography will be, significantly altered from the pre-mining 
topography. Figure 4-10 illustrates the principles for the post mining topography.  
 
AAIC’s proposed post mining topography is presented below. Figure 4-10 presents a composite map of 
the entire mining area and Figure 4-11 to Figure 4-14 shows details of the various individual mine pits. 
The figures are for Mine Plan Version 6, as this is AAIC’s base case mine plan.  
 
The landforms are depicted are based on the following: 

 Overburden swell = 1.2. 

 Inter-burden swell = 1.25. 

 Steepest slope = 1:7. 

 Drainage path slope = 1: 300. 

 Any ponding in spoils will be re-directed to a drainage path. 

 Post mining topography will be undulating with free draining ramp and final void scars. 

 All high walls, low walls and end cuts to be sloped to reduce differential settlement between 
blasted and un-blasted material. 

 ~100 Mt of discard will be backfilled into the mine pit. 
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Figure 4-10: Post Mining Topography (Mine Plan Version 6) 
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Figure 4-11: Post Mining Topography – Northern 

Pit Ramps A5 - A2 (Mine Plan Version 6) 
 

 Figure 4-12: Post Mining Topography – Northern 
Pit Ramps A1, C2, C1 (Mine Plan Version 6) 

 
` 

 

 

 
Figure 4-13: Post Mining Topography – Central 
Pit Ramps E1 – E4 & D1 (Mine Plan Version 6) 

 Figure 4-14: Post Mining Topography – South Pit 
Ramps F1, F2, J1 (Mine Plan Version 6) 

 
 

4.13 Watercourse Crossings 
The mining area is located on the watershed. Various drainage lines are proposed to be mined through, 
and in such cases no upstream catchment will remain post mining. As such, there will be no watercourse 
alterations during mining or post mining. The impact of mining the drainage lines is discussed in the 
impact assessment (Section 8).  
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Watercourse crossings therefore include alterations due to the R545 provincial road re-alignment and 
any haul road crossings.  
 
More detail on watercourse crossings can be found in the IWULA documentation. 
 
AAIC’s strategy for mitigation of wetland impacts are discussed in Section 5.12 and Appendix U. 
 

4.14 Water Flow Diagrams 
The water flow diagram for the New Largo Colliery was developed by Semane Consulting Engineers and 
can be seen in in the drawings in Appendix T (EIA Volume 7). The flow diagram shows the planned 
reticulation of polluted and treated water at New Largo. 
 

4.15 Water Balance 
The draft EIA Report presented a comparison of the water balance for Mine Plan Version 6 and Mine 
Plan Version 7A. In this final EIA Report, Mine Plan Version 7A has been replaced with Mine Plan 
Version 7D.  
 
Information in this section has been extracted from the Specialist Groundwater Impact Assessment 
(Appendix H) by JMA Groundwater and, the Surface Water Impact Assessment (Appendix G) by Jones 
& Wagener.  
 
The mine water balance is a key component of the Specialist Groundwater Surface Water Impact 
Assessment, as well as in mine planning. This is particularly true for New Largo Colliery as mining will be 
undertaken through old underground mine workings that are currently flooded and decanting at a rate of 
~1.5 Mℓ/day or more (Jaco Van Den Berg, JMA Groundwater Specialist).  
 
The water balance was developed by Jones & Wagener in conjunction with JMA who provided inputs on 
groundwater. The water balance has been compiled using mapping, the life of mine plans (Version 6 and 
Version 7D), as well as water flow data provided by AAIC and Semane Consulting Engineers.  
 
Water balances for both Mine Plan Version 6 and Version 7D are provided for comparative purposes to 
inform the final decision on which mine plan to adopt. The water balance is used is by AAIC for planning 
purposes, in terms of sizing and phasing of water management facilities, as well as scheduling of WTP. 
It also provides input to the Surface Water Specialist Impact Assessment Report, the EIA Report 
(MPRDA, NEMA and NDEA) and the IWULA and IWWMP (NWA) in support of the environmental 
applications for the mine.  
 
 
The water balance study computational methodology, input data sources and calculation of rainfall 
extremes are listed in the Specialist Groundwater Surface Water Impact Assessment (Appendix H). 
 
Key assumptions and limitations for developing the water balance are listed in Section 3.11. 
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4.15.1 Water Make 
4.15.1.1 Overall Water Make 

The water balance is shown in the form of a schematic flow diagram in Figure 4-15 to Figure 4-17 for 
Mine Plan Version 6, and Figure 4-18 to Figure 4-20 for Mine Plan Version 7D.  
 
These figures show the average water make over the entire life of mine. The third sheet for each Mine 
Plan Version (Figure 4-17 for Mine Plan Version 6 and Figure 4-20 for Mine Plan Version 7) shows the 
average water make for each mining area during its individual mining period. 
 
The combined average water make due to the mining activities is given in Figure 4-21 and Figure 4-22 
over the life of the mine, showing the predicted seasonal variation for Mine Plan Version 6 and Version 7 
respectively. As with previous estimates, the net water make was adjusted to be in line with the 
experience of net water make on other AAIC / Version 7 opencast mines in the general area with a final 
water make in the order of 20% of rainfall (post closure). 
 
The expected maximum and post closure water makes are presented in the table below. 
 
The individual water makes for each opencast pit are shown in Figure 4-23 and Figure 4-24. 
 

Table 4-3: Expected Mine Water Make25 
 Mine Plan Version 6 Mine Plan Version 7D 

Maximum water make (Mℓ/day) 23.7 21.0 

Post closure water make (Mℓ/day) 22.1 19.2 

                                                             
25   Draft EIA Report figures were for Mine Plan Version 6 and 7A. Figures in this final EIA have been updated for Mine Plan Version 6 and 7D as Mine 

Plan Version 7D replaced Version 7A. 
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Figure 4-15: Schematic flow diagram – Mine Plan Version 6 – Sheet 1 of 3 (Appendix G, Figure 5.6.1a) 
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Figure 4-16: Schematic flow diagram – Mine Plan Version 6 – Sheet 2 of 3 (Appendix G, Figure 5.6.1b)
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Figure 4-17: Schematic flow diagram – Mine Plan Version 6 – Sheet 3 of 3 (Appendix G, Figure 5.6.1c) 
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Figure 4-18: Schematic flow diagram – Mine Plan Version 7D – Sheet 1 of 3 (Appendix G, Figure 5.6.1d)  
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Figure 4-19: Schematic flow diagram – Mine Plan Version 7D – Sheet 2 of 3 (Surface Water Specialist Report Figure 5.6.1e) 
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Figure 4-20: Schematic flow diagram – Mine Plan Version 7D – Sheet 3 of 3 (Surface Water Specialist Report Figure 5.6.1f) 
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Figure 4-21: Graphical water balance for average water make during the operational and post 
closure phases of mining showing seasonal variations – Mine Plan Version 6 (Surface Water 

Specialist Report Figure 5.6.1g) 
 
 

 
Figure 4-22: Graphical water balance for average water make during the operational and post 
closure phases of mining showing seasonal variations – Mine Plan Version 7D (Surface Water 

Specialist Report Figure 5.6.1h) 
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Figure 4-23: Mine water make for the individual opencast pits – Mine Plan Version 6 (Surface 

Water Specialist Report Figure 5.6.1i) 
 
 

 
Figure 4-24: Mine water make for the individual opencast pits – Mine Plan Version 7D (Surface 

Water Specialist Report Figure 5.6.1j) 
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The actual water make during the operational phase will be significantly impacted by the timing of 
rehabilitation. Should rehabilitation lag significantly, the water make will be greater than that indicated. 
The rehabilitated land form during the operational phase will require careful consideration in order to 
avoid large rehabilitated areas between ramps that cannot drain freely to the catchment. Should such 
areas exist; the water make will be greater than that indicated here. 
 

4.15.1.2 Peak Abstraction Rates 

The peak summer abstraction rates for each pit at mid and end of life are given in the table below. Note 
that the values given in the table are based on modelling with a monthly time step and these rates reflect 
the average abstraction rate required during the wettest month of the year. These values are based on 
average rainfall. 
 

Table 4-4: Peak Summer Abstraction Rates From Each Pit26 

Pit 
LOM Version 6 LOM Version 7D 

Year Peak abstraction rate 
(m3/day) Year Peak abstraction rate 

(m3/day) 
North (Areas A, C, G): 
Mid life 2027 12 850 2022 8 545 
End of life 2039 19 055 2029 11 325 
South (Area D, E): 
Mid life 2042 16 540 2038 17 800 
End of life 2064 27 925 2057 24 825 
South F:  
Mid life 2047 4 415 2033 3 370 
End of life 2054 7 555 2046 7 555 
South H:  
Mid life 2055 2 505 2049 3 365 
End of life 2059 4 435 2051 4 435 
South J: 
Mid life 2060 1 080 2053 1 605 
End of life 2064 2 285 2054 2 285 
 
 

4.15.2 Dewatering of Old Underground Mine Workings 
The South Pit opencast (Pit D, E) will mine through the old New Largo underground workings.  These 
workings have filled with water and are currently decanting at an estimated average rate of 1500 m3/day 
(estimated by JMA).  It has been estimated by Prof. Frank Hodgson that 4.16 million m3 needs to be 
dewatered from the underground workings before mining can commence.   
It has been assumed that this dewatering will take place over a four year period, at a rate of 86 870 
m3/month (2896 m3/day), as follows: 
 

 LOM Version 6: Access required by 2022 – Dewatering from 2018 to 2021 
                                                             
26  Draft EIA Report figures were for Mine Plan Version 6 and 7A. Figures in this final EIA have been updated for Mine Plan Version 6 and 7D as Mine 

Plan Version 7D replaced Version 7A. 
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 LOM Version 7D: Access required by 2019 – Dewatering from 2015 to 2018 

 

Note that the full volume to be dewatered is estimated at some 7.27 million m3.  Following the initial 
dewatering period, ongoing dewatering will be required for the remainder of the life of mine, at an 
average rate of 6 900 m3/month (230 m3/day).  The actual dewatering rate will vary with time as mining 
progresses up- and downhill on the coal seam floor. 
 

4.15.3 Water Use 
The estimated water usage for the life of mine for both dust suppression and the coal processing plant 
has been summarised in Table 4-5 below, for both Mine Plan Version 6 and Mine Plan Version 7D. 
 

Table 4-5: Water Use27 

Description 
Rate From year 

m3/y m3/day Mine Plan 
 Version 6 

Mine Plan 
Version 7D 

Dust suppression 175 200 480 2015 2015 

Dust suppression 219 000 600 2023 2019 

Make-up water to Coal Processing 
Plant 432 000 1200 2023 2019 

 

4.15.4 Water Treatment 
Surplus water and the associated treatment rates required for the WTP are indicated in Figure 4-25 and 
Figure 4-26 for Mine Plan Version 6 and Mine Plan Version 7 respectively. These graphs show that 
treatment will be required over the entire life of mine starting at 4 Mℓ/day, reaching 24 Mℓ/day before the 
end of the life of mine. This includes dewatering of the old underground workings, required to gain 
access to the southern area. 
 

                                                             
27  Draft EIA Report figures were for Mine Plan Version 6 and 7A. Figures in this final EIA have been updated for Mine Plan Version 6 and 7D as Mine 

Plan Version 7D replaced Version 7A. 
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Figure 4-25: Surplus water and treatment rate – Mine Plan Version 6 (Appendix G, Figure 5.9a) 

 
 

 
Figure 4-26: Surplus water and treatment rate – Mine Plan Version 7D (Appendix G, Figure 5.9b) 

 
 
In the water balance model, a summer peaking factor of 50% has been used, assuming that the summer 
treatment rates will be 1.5 times greater than the design treatment rate. The values given in the graphs 
and tables represent the average water make to be managed. 
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Note that this peaking factor was determined by Golder Associates following an assessment of treatment 
rates versus storage requirements, carried out by J&W in January 2011.  
 
Figure 4-27 and Figure 4-28 illustrate the expected water usage (treatment and plant usage) in relation 
to the water make for the two life of mine options. The treatment rates used in the modelling are tabled 
below. 
 

Table 4-6: Treatment rates used in the modelling28 
Required treatment 

rate 
(Mℓ/day) 

Year 

Mine Plan Version 6 Mine Plan Version 7D 

4 Phola-Kusile Coal Conveyor, and New Largo Colliery 
construction and early operations (Stage 1) : 2013 

Phola-Kusile Coal Conveyor, and New Largo 
Colliery construction and early operations 

(Stage 1): 2013 
8 2017 2015 

12 2026 2023 

16 2033 2028 

20 2043 2041 

24 2051 2052 
 
 

 
Figure 4-27: Graph of water make versus usage – Mine Plan Version 6 (Appendix G, Figure 5.9c) 

 
                                                             
28  Draft EIA Report figures were for Mine Plan Version 6 and 7A. Figures in this final EIA have been updated for Mine Plan Version 6 and 7D as Mine 

Plan Version 7D replaced Version 7A. 
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Figure 4-28: Graph of water make versus usage – Mine Plan Version 7D (Appendix G, Figure 5.9d) 
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It is apparent that the dam will be largely empty over the first 4 to 5 years of mining, at the targetted 
treatment rates. This indicates that it may be feasible to phase the construction of the dam, with the 
provision of a lower storage capacity until around 2019, or to initially provide a smaller treatment plant. 
However, the above assessment is for average rainfall only and it is important to note that the intention 
of both the treatment plant and the surface water dam is to prevent spillage for rainfall events up to at 
least 1:50 years, to ensure legal compliance. 
 
 

 
Figure 4-29: Modelled performance of 1200 Mℓ dam over life of mine – Mine Plan Version 6 

(Appendix G, Figure 5.10.1a) 
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Figure 4-30: Modelled performance of 1200 Mℓ dam over life of mine – Mine Plan Version 7D 

(Appendix G, Figure 5.10.1b) 
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 Extreme season (1:50 and 1:100 years) 

 Extreme sequences of years (as detailed in Section 5.2 of Appendix G). 
 
A statistical analysis was carried out on the historical rainfall record to determine the 1:50 and 1:100 year 
annual, monthly and daily precipitation events. These values are tabled below. 
 

Table 4-7: Extreme rainfall depths 
Recurrence Interval Magnitude (mm) Percentage of MAP 

Mean Annual Precipitation (MAP) 715  
Annual event: 
1:50 year 

 
1052 

 
147% 

1:100 year 1111 155% 
1:250 year 1190 167% 
1 Month event: 
1:50 year 

 
308 43% 

1:100 year 339 47% 
24 hour event: 
1:50 year 

 
136 

 
19% 

1:100 year 157 22% 
 

Extreme Seasons 
A synthetic monthly rainfall record was generated for each of the above events using the monthly rainfall 
distribution of the year with the wettest summer on record (2005/06). 
 
The storage required for each year of mining was then estimated for the 1:50 and 1:100 year events by 
modelling each year individually, for each event. The results are shown in Figure 4-31 and Figure 4-32, 
for the two life of mine scenarios.  
 
These graphs show the required storage in addition to the 1200 Mℓ surface dams, assuming that the 
dams are empty at the start of each year (this assumption is valid, as this will be the case during average 
rainfall conditions). 
 
The first 1000 Mℓ of additional storage will be provided in an in-pit facility (the Final Void Dam) that will 
be constructed in the final void of Pit G in the north. This storage will become available in 2022. The 
remaining storage requirements will be accommodated in the opencast spoils. The available storage 
volumes have been determined by JMA Consulting and and are also indicated on the graphs.  
Note that it is assumed that the opencast will be operated as dry as is practically possible. The coal 
seam floor is not flat and there will be areas with localised low points that cannot practically be 
dewatered to create emergency storage. This was taken into account in the JMA assessment of 
available storage and the capacities indicated represent the volume that can be practically used for 
emergency storage. The storage required in addition to that available in-pit is shown in Figure 4-33 and 
Figure 4-34, assuming that the full storage volume will be available at the onset of the wet season. 
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Also of interest is the time frame in which the 1200 Mℓ surface dam becomes inadequate for containment 
of extreme events. It is at this stage that in-pit storage (in the form of either the Final Void Dam or 
storage in the spoils) becomes necessary. 
 
The storage requirements versus available storage for the first nine years of mining are shown in Figure 
4-35 and Figure 4-36 for Mine Plan Version 6 and Version 7 respectively. 
 

 
Figure 4-31: Graph of maximum storage required for extreme rainfall over the Life of Mine, 
together with available in-pit storage – Mine Plan Version 6 (Appendix G, Figure 5.10.2.2a) 
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Figure 4-32: Graph of maximum storage required for extreme rainfall over the life of mine, 

together with available in-pit storage – Mine Plan Version 7D (Figure 5.10.2.2b) 
 
 

 
Figure 4-33: Storage required in addition to in-pit storage for extreme rainfall – Mine Plan Version 

6 (Appendix G, Figure 5.10.2.2c) 
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Figure 4-34: Storage required in addition to in-pit storage for extreme rainfall – Mine Plan Version 

7D (Appendix G, Figure 5.10.2.2d) 
 

 
Figure 4-35: Storage required versus available storage in the first 9 years of mining – Mine Plan 

Version 6 (Appendix G, Figure 5.10.2.2e) 
 
 

0

500

1 000

1 500

2 000

2 500

3 000

3 500

2014 2024 2034 2044 2054 2064

St
or

ag
e 

re
qu

ire
d 

(M
l)

Storage required in addition to in-pit storage
for extreme events

Annual event

1:50 yr 1:100 yr

0

1 000

2 000

3 000

4 000

5 000

6 000

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

St
or

ag
e 

re
qu

ire
d 

(M
l)

Storage required for extreme events
Annual event

1:50 yr 1:100 yr Surface Dam

Final Void Dam In-pit storage Total storage



Environmental ServicesReport S0403/NLC/EIA01, February 2012 (Revision 01-Final) 

 

 
 

 
New Largo Colliery 
ENVIRONMENTAL IMPACT ASSESSMENT REPORT (Final) 

150

 
Figure 4-36: Storage required versus available storage in the first 9 years of mining – Mine Plan 

Version 7D (Appendix G, Figure 5.10.2.2f) 
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o The 1200 Mℓ surface dam will be adequate to prevent spillage for extreme events up to 
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o The construction of the 1200 Mℓ surface dam could be phased by initially providing 600 
Mℓ. This would need to be upgraded to the full 1200 Mℓ by 2017 (Figure 4-35). 

o By the time the Final Void Dam becomes available in 2022, it will already be necessary 
to utilise storage in opencast spoils to accommodate extreme rainfall. 

o Throughout the life of mine there will always be sufficient in-pit storage to accommodate 
the 1:50 year event, though becoming marginal from around 2049 onwards (Figure 4-31 
and Figure 4-33). 

o From 2040, additional storage of some 2400 Mℓ will be required if the 1:100 year event 
is to be contained without spillage onwards (Figure 4-31 and Figure 4-33). 

 Mine Plan Version 7D: 

o The 1200 Mℓ surface dam will be adequate to prevent spillage for extreme events up to 
2018 for the 1:50 year event and up to 2017 for the 1:100 year event (Figure 4-36). 
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Mℓ. This would need to be upgraded to the full 1200 Mℓ by 2017 (Figure 4-36). 
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o By the time the Final Void Dam becomes available in 2022, it will already be necessary 
to utilise storage in the opencast spoils to accommodate extreme rainfall. 

o There will be sufficient in-pit storage to accommodate the 1:50 year event until around 
2035, where after additional storage capacity of 1000 Mℓ will be required (Figure 4-32 
and Figure 4-34). Note that the available storage becomes very marginal in 2020. 

o From 2020, additional storage of some 1200 Mℓ will be required initially, increasing to 
3000 Mℓ by around 2050, will be required if the 1:100 year event is to be contained 
without spillage (Figure 4-32 and Figure 4-34). 

 

Wet Rainfall Sequences 
The above assessment is based on the assumption that the water make resulting from a season of 
extreme rainfall can reasonably be drawn down during the following winter period. To test the validity of 
this assumption, wet sequences of five years (as described in Section 5.2 of Appendix G) were 
modelled. This was carried out for Mine Plan Version 6, for the last five years of mining (2060 to 2064), 
when the mine water make will be at its maximum. The results are shown in Figure 4-37. Wet or extreme 
periods used in the modelling include the rainfall experienced in: 

 1992 and following years (wettest five years on record) 

 1951 and following years (second wettest five years on record) 

 2004 and following years (short term peak – wettest two years on record) 

 1961 and following years (driest five years on record) 
 

 
Figure 4-37: Storage required for wet rainfall sequences, last 5 years of mining – Mine Plan 

Version 6 (Appendix G, Figure 5.10.2.3g) 
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From 2060 to 2064 the available in-pit storage final void dam plus storage in the spoils will increase from 
11 800 to 13 100 Mℓ. It can be seen that for both the wettest and the second wettest periods on record, 
this storage would be adequate. It should be noted that the purple series represents rainfall from 2004 to 
2006, the wettest two years on record. These years are also the third and fourth wettest individual years 
on record, at an annual rainfall of 988 (greater than 1:20 year – 970 mm) and 1029 mm (just short of 
1:50 year – 1052 mm) respectively, with the combined event greater than 1:50 years. The final void dam 
will be rehabilitated and made free draining during decommissioning of the mine. 
 

Management of Water Balance 
Under average rainfall conditions the 1200 Mℓ surface storage dams will be drawn empty each winter, at 
the treatment rates given above. However, water will be required throughout the winter period to supply 
the coal processing plant, as well as for dust suppression. It will therefore be necessary to actively 
manage the water level in the dams to ensure that sufficient water is available at the start of the winter 
period to supply the coal processing plant. 
 
It is recommended that at least six to seven months’ supply be provided at the start of the winter season. 
The required volume is calculated in the table below, which indicates that 330 to 380 Mℓ of water must 
be available in the dams at the start of the winter season. 
 
 

Table 4-8: Minimum volume required in 1200 Mℓ storage dams at start of the dry season 
Water requirement Required rate Required volume (m3) 

m3/y m3/month 6 months to 7 months 
Dust suppression 219 000 18 250 109 500  to  127 750 

Make-up water to Coal Processing Plant 432 000 36 000 216 000  to  252 000 

Total 651 000 54 250 325 500  to  379 750 
 

Synthesis 
AAIC is planning to provide 1200 Mℓ of storage on surface. This will be adequate for management of 
average rainfall. However, additional storage will be required to prevent spillage for extreme events from: 

 2019 for Mine Plan Version 6. 

 2018 for Mine Plan Version 7. 
 
It will be possible to phase the construction of surface storage dam, by initially providing 600 Mℓ storage 
capacity. This will be adequate up to: 

 2016 for Mine Plan Version 6. 

 2016 for Mine Plan Version 7. 
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Limited storage capacity in the mined out areas (the opencast spoils) will become available as mining 
progresses. This, coupled with an in-pit ‘Final Void Dam’, will be used as emergency storage for extreme 
events. The water balance modelling indicates that this will be adequate to prevent spillage for the entire 
life of mine for Mine Plan Version 6 (limiting the risk of spill to 1:50 years), however, this does become 
marginal in 2019 and again from around 2049 onwards. For Mine Plan Version 7 (again limiting the risk 
of spill to 1:50 years) the available storage will be adequate until around 2035. The options to achieve 
the additional capacity have still to be finalised. 
 
Under average rainfall conditions the 1200 Mℓ surface storage dam will be drawn empty during winter if 
the WTP runs at full capacity. To ensure adequate supply to the coal processing plant and for dust 
suppression during the dry winter months, it will be necessary to actively monitor and manage the water 
level in the dam, to ensure that at least 330 to 380 Mℓ of water is available at the end of summer. 
 

4.15.6 Salt Balance 
The salt balance is given in Figure 4-38 and Figure 4-39 for the life of mine of Mine Plan Version 6 and in 
Figure 4-40 and Figure 4-41 for the life of mine of Version 7D. This should be considered a provisional 
salt balance, using the water balance in the previous sections, average rainfall and predicted water 
qualities for the mining area and surface infrastructure. The salt balance will need to be updated and 
refined once actual water qualities and flows are measured. 
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Figure 4-38: Schematic salt balance diagram – Mine Plan Version 6 – Sheet 1 of 2 (Appendix G, Figure 5.11a) 
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Figure 4-39: Schematic salt balance diagram – Mine Plan Version 6 – Sheet 2 of 2 (Appendix G, Figure 5.11b) 
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Figure 4-40: Schematic Salt Balance Diagram – Mine Plan Version 7D – Sheet 1 of 2 (Appendix G, Figure 5.11c) 
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Figure 4-41: Schematic Salt Balance Diagram – Mine Plan Version 7D – Sheet 2 of 2 (Appendix G, Figure 5.11d) 
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4.16 Flood Lines 
The 1:100 and 1:250 year flood lines were calculated by Jones & Wagener (Surface Water Specialist 
Impact Assessment Report, Appendix G). Flood lines are indicated on drawing: C184-00-00, 002, 003, 
included as part of Appendix T (EIA Volume 7). 
 

4.17 Communication Masts 
It is envisaged that there will be about four  main radio masts of ~50 metres high within the New Largo 
mining areas to facilitate communication between the main communication control area, the project 
office / control and the outlying operations. Smaller towers will be used to provide adequate 
communication coverage across the project area. The location of the ~50 metres high masts are 
illustrated on drawings provided in Appendix T. 
 

4.18 Power Supply 
There will be a 132 kV line from Eskom to supply New Largo Colliery, with associated substations. The 
proposed location of the line is indicated on Figure 1-1 and on the drawings in Appendix T. In addition to 
the 132 kV line, there will be smaller power lines and substations to supply power to the various 
operational areas within the New Largo mining right area. 
 

4.19 Fuel Storage 
Total fuel usage and storage requirements at New Largo are predicted to be as follows: 
 

Table 4-9: Fuel Usage and Storage Capacity for New Largo Colliery  

Fuel Usage Projection 
Storage Requirements (Total) 

(based on 14 day stock in storage) 

Projected 

Usage / Throughput 

Operational Year 1 to Year 30 1245 m³ 30.772Mℓ/ pa 

Life of Mine (Beyond Year 30) 1370 m³ 33.849Mℓ/ pa 

 
 
The fuel storage facilities will be located within the mining right area and will have been designed to 
accommodate the maximum throughput volume of fuel required. A fourteen day stock holding capacity 
has been used for calculating the required capacity.   
 
There will be a phased implementation based on the ramp up of mining activities and the introduction of 
the mining fleet and the required consumption.  
 
There will be a number of fuel storage facilities located throughout the mining area. Each of the facilities 
will consist of bulk diesel and bulk lubricants, piped to various dispensing points.  Access to the facilities 
for the bulk delivery vehicle is on internal roads within AAIC’s mining right area. 
 
The design of the proposed facilities is in accordance with standard petroleum local Codes of Practice, 
namely South African National Standards (SANS 1200, SANS 10131 & SANS 10089 etc.). Local 
standards and regulation requirements are included in design, such as Mine Health and Safety Act, 
Water Act, and Occupational Health and Safety Act. 
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4.20 Employment 
It is anticipated that New Largo will employ 1234 people during operation of the mine29. 
 

4.21 Project Phasing and Life of Mine 
The phasing of the project and the life of mine is discussed in Section 1.13. 
 

4.22 Project Cost 
Based on AAIC’s feasibility study calculations, the estimated capital cost to develop the New Largo 
Colliery is R 20 billion (accuracy +15 / -5%)30.  
 
Operational costs cannot be given as this will depend on contracts between AAIC and Eskom, which is 
currently regarded as commercially sensitive and confidential.  
  

                                                             
29  The estimated permanent jobs created by the New Largo Colliery during the peak operational phase. 
30 The draft EIA Report provided the financial figures based on the AAIC pre-feasibility study. The figures in this final EIA Report were updated based on 

the outcome of the AAIC feasibility study, which is a more detailed and accurate assessment than the pre-feasibility study. 
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5. Development Alternatives 
5.1 No-Go Development – Alternative Coal Reserves to Replace New Largo Colliery 
From the discussions in Sections 1.5.1 to 1.5.5, it is clear that Kusile is key in achieving National 
Government’s electricity generation strategy for South Africa. Should New Largo Colliery not be 
developed (no-go development option), coal from elsewhere will be required to supply Kusile.  
 
Kusile will require a constant supply of ~17 Mt per year over a life span of 55+ years. This requires a 
massive coal reserve – in excess of ~935 Mt. The New Largo Colliery coal reserve is located directly to 
the east of Kusile, ideally situated to meet this demand. 
 
The area affected by New Largo consist of <15% wetlands, but on the Highveld, it is not uncommon to 
find mines where this percentage is ~25% (pers. comm. Gary Marneweck and Allan Batchelor) and thus 
finding and mining alternative coal reserve on the Highveld will most likely have the same impacts on 
wetlands as the proposed New Largo Colliery (refer Appendix D14). Due to New Largo’s proximity to 
Kusile, impacts associated with coal transportation is drastically reduced. 
 
In terms of scale and tonnages required, it is the opinion of the Environmental Assessment Practitioner 
that there is no alternative coal mine, or combination of smaller coal mines, that could supply this coal on 
schedule and at the correct qualities and quantities – with less environmental impacts than those 
associated with the New Largo Colliery. New Largo Colliery is the best suited coal reserve to supply 
Kusile. This conclusion was reached based on the Environmental Assessment Practitioner’s professional 
experience working with coal mines throughout all the major coal fields in Mpumalanga, Kwa-Zulu Natal 
and Limpopo provinces of South Africa. 
 

5.2 Location of the Project 
The location of the New Largo Colliery is dictated by the minable coal reserve within AAIC’s prospecting 
rights area31. AAIC has submitted a mining right application32 to the Department of Mineral Resources 
(DMR) over this area in April 2011 (see Figure 1-1). 
 
The location is therefore dictated by AAIC’s prospecting / mining right and therefore there are no feasible 
alternative locations for AAIC. In addition, the New Largo Colliery coal resource is the closest coal 
resource to Kusile. It is not viable for AAIC to consider supplying Kusile from another coal reserve. 
 

5.3 Alternative Mine Plans 

5.3.1 AAIC Base Case Mine Plan (Mine Plan Version 6) 
AAIC Base Case Mine Plan, Mine Plan Version 6 33, covers a total area of 5600 hectares and presents 
AAIC’s optimised mine plan (see Figure 1-9). AAIC presented Mine plan Version 6 to the public and 
authorities during the scoping phase of the EIA process. As part of the EIA process, AAIC considered an 
alternative mine plan to mitigate wetland impacts but at the end of the EIA Phase, AAIC again presented 
Mine Plan Version 6 as their preferred mine plan to I&APs and authorities.  

                                                             
31  Prospecting Right DMR reference number: New Largo 1 (47/2007PR), New Largo 2 (36/2007PR), New Largo 3 (41/2007PR). 
32  Mining Right DMR reference number: MP 30/5/1/2/2/511 MR. 
33  Mine Plans Version 1 to 5 represent old mine plans developed during the early planning phases of New Largo Collier, they are not considered to be 

feasible by AAIC and were therefore not issued for assessment in the EIA report. 
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5.3.2 Alternative Mine Plan (Mine Plan Version 7) 
The Alternative Mine Plan (Mine Plan Version 7) covers a total area of 4800 hectares. This is 800 
hectares less than Mine Plan Version 6 as it excludes mining of a ~100 Mt portion of the minable coal 
reserve in the north on Farm Honingkrantz 536 JR (mine pit area A). This mine plan was introduced 
subsequent to the scoping phase consultation process as concerns were raised by I&APs and 
authorities regarding the impact of mining on wetlands. Most of the coal found in the northern part of the 
coal reserve is high quality coal (see Figure 1-6 to Figure 1-8). According to AAIC, this mine plan presents 
challenges in terms of mine plan sequencing and blending of coal to provide Kusile with an adequate 
supply of coal at the correct specification. 
  
AAIC investigated a number of iterations of Mine Plan Version 7: 

 Mine Plan Version 7A was issued by AAIC in November 2011 but was problematic as the mine 
plan sequencing (see Figure 1-10) resulted in certain periods where the coal quality requirements 
of Kusile could not be met. AAIC regards this option as not feasible. 

 Mine Plan iterations Version 7B and 7C were internally investigated by AAIC but were not issued 
for consideration in the EIA as AAIC found them to be not feasible. 

 Mine Plan Version 7D (see Figure 1-10 and Figure 1-11) was issued at the end of December 
2011. It addressed the coal quality issues associated with Mine Plan Version 7A to C and is 
therefore viable but according to AAIC, it remains a sub-optimal mine plan. 

 
The EIA and associated specialist studies were initiated based on the Base Case Mine Plan (Mine Plan 
Version 6), since this was the mine plan that was tabled as AAIC’s preferred mine plan at the time. The 
Alternative Mine Plan (Mine Plan Version 7A) was issued to the specialists in November 2011 and, 
where required, the specialist studies were updated to include a comparative assessment of Mine Plan 
Version 6 and Mine Plan Version 7A. Where relevant, the specialist studies again updated to incorporate 
the impacts associated with Mine Plan Version 7D. Where relevant, these changes have been 
incorporated into the final EIA Report.  
 
Some refinements and sequencing changes were made to the mine plans (applicable to Mine Plan 
Version 6 and Mine Plan Version 7) subsequent to the completion of the specialist studies, however, 
these changes were not material and do not affect the assessment of impacts and alternatives, and 
neither do the changes affect the recommendations made in this final EIA Report (see further 
explanation under Section 3.11). This was confirmed by all the specialists. 
 

5.3.3 AAIC’s Preferred Mine Plan –Mine Plan Version 6 
AAIC maintains that Mine Plan Version 6 remains their base case preferred mine plan, as motivated 
below. 
 
During the EIA Phase, AAIC completed a comparative evaluation of Mine Plan Version 6 and Mine Plan 
Version 7D. The initial results of this comparison were presented to the public at the public feedback 
meeting in March 2012 as well as the DWA and MDEDET in April 2012, while the Environmental 
Assessment Practitioner (EAP) presented a comparative assessment of the environmental impacts of 
Mine Plan Version 6 and Mine Plan Version 7 (these presentations are attached as Appendix D14 and 
Appendix D15).  
 
AAIC’s assessment34 of the technical and financial considerations is presented below. 
 
                                                             
34  Updated from draft EIA Report. 



Environmental ServicesReport S0403/NLC/EIA01, February 2012 (Revision 01-Final) 

 

 
 

 
New Largo Colliery 
ENVIRONMENTAL IMPACT ASSESSMENT REPORT (Final) 

162

5.3.3.1 Technical Considerations 

Based on an integrated technical evaluation of Mine Plan Version 6 and Mine Plan Version 7, AAIC 
maintains that Mine Plan Version 6 remains the preferred mine plan. Their motivation for their preferred 
mine plan is as follows: 

 The northern section of the New Largo coal reserve, found on the farm Honingkrantz 
(Honingkrantz reserves), around the large pan (Honingkrantz pan), is characterized as having 
good quality coal at a low stripping ratio under virgin ground conditions, which presents safe 
mining conditions. From a mine engineering perspective the Honingkrantz portion of the coal 
reserve, forms an integral part of the mine plan to effectively balance volume, mining risk and 
coal quality over the life of the New Largo Colliery.  

 The larger part of the coal reserve is recognised to be of poorer quality which requires some form 
of beneficiation in order to improve the coal quality to the requirements stipulated in the 
preliminary coal sale agreement between AAIC and Eskom. The coal sale agreement stipulations 
are based on the design of Kusile. 

 With Mine Plan Version 7, ~100 Mt of high quality coal is sterilised to avoid mining of the 
Honingkrantz pan. The impact of excluding this ~100 Mt of coal from the mine plan is illustrated 
on the table below. 

 
Table 5-1: Summarised Effect of Excluding the Honingkrantz Coal Reserves (~100 Mt of Coal) on 

Coal Qualities  
Coal Quality Consideration  Mine Plan Version 6 Mine Plan Version 7(D) 

% Area contains UG Workings 25% 30% 
% ROM Coal out of Kusile Specification 60% 65% 

Ratio of Good Quality Coal to Poor Quality Coal 1 to 1.53 1 to 1.76 
 
 
The table above illustrates the fact that the New Largo coal reserve is ‘imbalanced’ as more than half 
(60 % in the case of Mine Plan Version 6) of the coal does not meet the Kusile Power Station coal quality 
requirements.  
 
In the case of Mine Plan Version 6, it is only through beneficiation and effective blending of high quality 
coal with poor quality coal, that New Largo Colliery will be able to supply coal within the required 
specifications to Kusile. AAIC maintains that it will be a challenging task and that there will not be a big 
margin for error – even for their base case preferred mine plan (Mine Plan Version 6). 
 
With the exclusion of the Honingkrantz reserve portion, in the case of Mine Plan Version 7, the New 
Largo coal reserve becomes even more imbalanced and the risks to the supply of coal, in terms of 
quality and volume, is increased over the life of Kusile. With the design and location of Kusile, it was 
always intended that the New Largo coal reserve would supply the base load coal to Kusile. The boilers 
of Kusile were planned based on the coal quality average obtained from the whole of the New Largo coal 
reserve including the Honingkrantz reserves. According to AAIC, Kusile was designed in accordance 
with Mine Plan Version 6 coal quality average.  
 
In the case of Mine Plan Version 6, the first dragline will mine good quality coal in the Honingkrantz 
reserve, while the second dragline will be mining poorer quality of coal in the southern portion of the coal 
reserve. The coal will be blended to meet the Kusile coal quality requirements. With Mine Plan Version 7 
and the exclusion of the Honingkrantz reserves, ~ 13 years of effective coal blending is lost which poses 
a significant risk to coal quality and the efficiency of the Kusile boilers. 
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If coal associated with the Honingkrantz pan is excluded from the mine plan, New Largo Colliery will lose 
approximately 7 years of its total life of mine and Eskom will have to source the coal deficit from another 
coal reserve. The sourced coal will most probably need to be imported by road with the 30 tonne coal 
trucks as is commonly used today. The increased number of trucks on the road not only poses a 
significant safety risk to the public but also has negative environmental impacts in terms of dust and 
carbon emissions.  
 
In order to replace the ~100 Mt of lost coal supply to the Kusile, approximately 1,166 trucks per day will 
be required for a period of 7 years, to transport 14 Mt of coal per year. Based on media reports on the 
future of mass coal transportation via rail (see Section 1.5.8), it would not be viable to install additional 
rail infrastructure to transport this coal via rail. 
 
AAIC sees the key technical disadvantages of Mine Plan Version 7 to be: 

 New Largo is dependent on blending of good and poor quality coal in order to achieve Kusile coal 
qualities. Successful blending is dependent on a balance of good and poor quality coal being 
mined concurrently. In terms of balancing good quality versus poor quality coal, Mine Plan 
Version 7 is an unbalanced mine plan that significantly reduces the potential for blending and 
increases the need for beneficiation of the coal and thus the generation of coal discard 
associated with beneficiation. 

 New Largo is associated with large areas of remnant coal, associated with old underground mine 
workings, which pose a risk to production and coal supply. These risks are reduced if remnant 
and virgin mining is balanced over the life of the mine. Mine Plan Version 7 is an unbalanced 
mine plan over the life of the mine in terms of balancing mining of the remnant coal reserves and 
virgin coal reserves.  

 The Honingkrantz reserve contains coal within both the No 2 and No 4 seams, which contributes 
to it being a low strip ratio coal reserve area (New Largo will get more coal for the same amount 
of overburden removed). Mine Plan Version 7 is an unbalanced mine plan over the life of the 
mine in terms of high strip ratio versus low strip ratio coal reserves. By excluding the low strip 
ratio Honingkrantz reserve portion, production risks are added to the operation and costs will 
increase. If the Honingkrantz reserve portion is excluded, New Largo is left with ~70% of the 
available mining area in the north only containing coal in the No 2 seam (high strip ratio coal 
reserve). 

 There are significant safety risks associated with mining remnant coal reserves, including 
spontaneous combustion, flooding, sink holes, high risk blasting activities (hot hole blasting) etc. 
The best way of designing a high production mine like New Largo Colliery is to balance the coal 
qualities, strip ratio, remnant reserves and production rates over the life of the mine and thus to 
utilise one dragline in a virgin coal area (‘safe’ areas) while the other is utilised in a remnant coal 
area (‘high risk’ areas). Mine Plan Version 7 reduces the flexibility of utilising the two draglines in 
this way and production and safety risks increase due to both draglines mining in the remnant 
coal areas under high strip ratio conditions simultaneously.  
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 Mining of remnant coal requires the establishment of a buffer within the highwall so as to prevent 
oxygen from ingressing into the old underground mine workings causing spontaneous 
combustion. This requirement limits the potential use of explosives to ‘throw’ or ‘cast’ the 
overburden into position. Without the use of explosives, the dragline is basically the only way of 
moving the material. Using the dragline in this way, is a more inefficient mining method as the 
dragline rehandle percentage (additional volume of material handled) increases from 12% to 
28%. This significantly influences the efficiency (coal exposure rate) of the dragline. In the case 
of Mine Plan Version 7, both draglines will be mining in remnant coal areas from 2030 to 2040. 
Due to the increased rehandle of material during this time, the production rate of the draglines will 
drop to 10.5 million sales tonnes of coal per year as opposed to the 12 million tonnes required by 
Kusile. Kusile will therefore need to source the shortfall from a third party. This externally sourced 
coal will most likely have to be imported by road. 

 The use of draglines is essential to achieve the high extraction coal rates required to supply 
Kusile. With dragline mining, sufficient pit length is required in order to sequence and schedule all 
the mining activities e.g. drilling, blasting, coal loading, etc. With Mine Plan Version 7 and the 
exclusion of the Honingkrantz coal reserve, the pit length is reduced from 6 km down to 1.8 km. 
This jeopardises the efficiency of the whole mining process, especially for the large size of 
draglines New Largo Colliery will be utilising to achieve the high coal extraction rates required to 
supply Kusile. 

 Mine Plan Version 7 is associated with a reduced ability to blend good quality with poor quality 
coal. Thus, the only way of getting the coal within specification will be to process all of the coal. 
This causes unnecessary coal yield losses, increased coal discard and further reduces the coal 
tonnes to Kusile. 

 If sufficient good quality coal is available to blend with poor quality coal, the need for beneficiation 
can be reduced which in turn will reduce the volume of coal discards. Mine Plan Version 7 
increases the need for beneficiation. 

 
The overall production profile to Kusile for Mine Plan Version 6 and Mine Plan Version 7 are illustrated 
by Figure 5-1 and Figure 5-2. The individual supply sources from New Largo Colliery are also illustrated, 
and how these supplies are balanced over the life of the mine. 
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Figure 5-1: Sequencing of Coal Supply to Kusile Based on AAIC Base Case Mine (Mine Plan 

Version 6)35 
 
 

 
Figure 5-2: Sequencing of Coal Supply to Kusile Based on the Alternative Mine (Mine Plan 

Version 7D), this mine plan was considered to reduce the total impact of New Largo Colliery on 
Wetlands 

 
 

5.3.3.2 Financial Considerations 

The information provided in this section has been calculated by AAIC, and was presented to the 
MDEDET and DWA at meetings in April 2012 (the full presentation is provided in Appendix D15). The 
section presents AAIC’s views on the cost of the coal and the financial implications if the coal associated 
with the Honingkrantz pan and the immediate surroundings is not mined (cost of Mine Plan Version 6 
compared to Mine Plan Version 7). 
 

                                                             
35  Zfn = Zondagsfontein Mine. Zondagsfontein East 4 Seam and Zibulo Middlings represent coal sourced from outside the New Largo Colliery. 
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As described above, Mine Plan Version 6 is the technically preferred mine plan. It is optimised and 
presents the lowest risk to the coal supply to Kusile in terms of coal quality and volume. 
 
From a financial perspective, Mine Plan Version 7 has major cost implications for Eskom, and potentially 
their consumers, in that the establishment capital expenses (Capex) and operating expenses are 
substantially higher compared to that of Mine Plan Version 6.  
 
The washing plant, water treatment plant and other related infrastructure is required earlier in the life of 
Mine Plan Version 7 and therefore requires capital funding earlier in the life of the mine, thereby 
increasing the coal price to Kusile. The key differences in capital expenditure are tabled below. 
 

Table 5-2: Main Capex Events for Mine Plan Version 6 versus Mine Plan Version 7 

CAPEX Events Mine Plan Version 6 Mine Plan Version 7 

DMS Plant 2023 2019 
3rd and 4th Drewboy Module 2037 2024 
Water treatment plants (Mobile/Permanent)   

4Mℓ/Day 2013 2013 
8Mℓ/day 2017 2015 
12Mℓ/day 2023 2023 
16Mℓ/day 2033 2028 
20Mℓ/day 2043 2041 
24Mℓ/day 2051 2052 

Bypass Conveyor at Phola Plant for Zondagsfontein Mine (Zfn) East 4 
seam coal 2026 2026 

Tip 2 2023 2019 
Dragline 2 2023 2023 

Shovel and Truck operation 2017-2023 &  
2037-2042 

2017-2022 
 

Temporary Discard Dump 2023 2019 
Dragline Walk Pit A to E 2039 2025 
Dragline Walk Pit E to F 2044 2035 
Dragline Walk Pit F to H&J 2052 2046 
Pit F oil Pipeline relocation 2043 2034 
Wilge Sub-station relocation 2040 2034 
Pits F infrastructure (Mining North of N12 - crushing & screening 
plant + silo, etc.) 2043 2034 

Pits H&J (Infrastructure) (Mining South of N12) 2052 2046 
R545 Road Deviation Quarter 4, 2016 Quarter 4, 2016 
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AAIC’s financial evaluation of Mine Plan Version 6 versus Mine Plan Version 7 is summarised in the 
tables below. 
 

Table 5-3: AAIC’s calculation of the Financial Impact of Mine Plan Version 6 compared to Mine 
Plan Version 7 

Financial Criteria Mine Plan Version 6 
Mine Plan Version 7 

(cost of not mining the Honingkrantz Pan 
and surroundings) 

Establishment Capex Base (X) X + R 924, 5 million 

AAIC Net Present Value (NPV) X X + R 3 million 
AAIC Internal Rate of Return (IRR) X + 0.07 % X 

Payback X + 0.07 years X 

Total cost of coal to Eskom (R/tonne) X X + R 22.65/tonne 

Total cost of coal to Eskom (R/GJ) X X + R 1.38/GJ 

 
 
Table 5-4: AAIC’s Calculation of Financial Cost of Not Mining Honingkrantz Pan (Comparing the 

Costs of Mine Plan Version 6 Versus Mine Plan Version 7) 

Financial Criteria Mine Plan Version 6 
Mine Plan Version 7 (cost of not mining 

the Honingkrantz Pan and surroundings) 
Additional cost of coal to ESKOM for LOM 

@ R22.65/tonne (45 years) 
Base (X) X + R 14.3 billion 

Eskom sourcing coal from 3rd party for 7 years @ 
R320/tonne (including transport costs) 

X X + R 31.4 billion 

Additional Capex contribution for Eskom 
(two-thirds contribution by Eskom) 

X X + R 0.62 billion 

AAIC’s calculation of the “cost of the Honingkrantz Pan” X X + R 46.32 billion 

 
 
From the tables above, it can be seen that there is no real difference in net present value (NPV) from an 
AAIC perspective in adopting either Mine Plan Version 6 or Mine Plan Version 7.  
 
The biggest implication will be on Eskom to pay an additional two-thirds (66.6 %) of the increase in 
establishment capital (R924.5 million x 0.667 = R616.3 million) and to pay an additional R22.65 per 
tonne of coal produced at New Largo Colliery over the mine’s life of approximately 45 years if Mine Plan 
Version 7 was to be adopted. 
 
Another major financial impact of Mine Plan Version 7 on Eskom will occur when the coal at New Largo 
Colliery is depleted. Mine Plan Version 7 has 100 Mt less coal compared to Mine Plan Version 6 which 
could have sustained the power station for an additional 7 years. At the stage when Kusile would need to 
source the ~100 Mt shortfall of coal, most of the coal reserves in the Witbank coalfields would be 
depleted. This shortfall in coal will then need to be imported from another coalfield (e.g. the Waterberg, 
which is more than 500 km away) at an increased cost. 
 
The cost implication of Mine Plan Version 7 in current ‘base’ money value for Eskom is approximately 
R46.32 billion. This significant cost will in all likelihood be transferred on to the electricity consumers of 
South Africa. This will be an important fact to consider when the authorities decide which mine plan to 
authorise. 
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AAIC believes that by excluding the coal in the Honingkrantz pan area from the mine plan, the balance of 
coal supply to Kusile will be significantly disturbed in terms of qualities and volumes over the life of the 
project. The Kusile boilers were designed on the coal quality averages obtained from the whole resource 
including the reserves in the Honingkrantz pan area. With the exclusion, ~13 years of effective coal 
blending at New Largo Colliery is lost, which poses significant risks to coal quality and power station 
efficiency.  
 
If coal associated with the pan of farm Honingkrantz is excluded from the mining plan, New Largo 
Colliery will lose approximately 7 years off its total life of mine and Eskom will have to source the coal 
deficit from somewhere else.  
 

5.3.3.3 Environmental Considerations 

AAIC maintains that their Base Case Mine Plan (Mine Plan Version 6) is the optimal mine plan and 
preferred from a mine engineering, risk of coal supply and financial perspective, as discussed above. 
 
Mine Plan Version 6 includes the mining of the Honingkrantz pan, while the Alternative Mine Plan (Mine 
Plan Version 7) excludes the mining of this pan area as a mitigation measure for the overall impact that 
the New Largo Colliery would have on the other pans and wetlands within the rest of the mining area. By 
excluding the Honingkrantz pan from the mine plan, the total impact of the New Largo Colliery on 
wetlands, and on biodiversity, would be reduced. At workshops held with I&APs, stakeholders and 
authorities in July 2011, the Honingkrantz pan was informally identified as a priority area36. 
 
Looking at the situation purely from a biodiversity and wetland protection perspective, it seems obvious 
that an alternative mine plan must be adopted (i.e. Version 7D or similar) to exclude the Honingkrantz 
pan area, and that AAIC must adapt to the business case problems and risks such an alternative would 
pose. 
 
The ‘ideal scenario’ for South Africa would be to ‘avoid coal mining in sensitive areas’ and ‘not to mine 
any wetlands’, and if the ‘ideal scenario’ cannot be achieved to at least ‘avoid coal mining in priority 
sensitive areas and to ‘not mine any priority wetlands’. 
 
However, integrating environmental, technical and economic considerations is no simple task, especially 
where national electricity supply and thus South Africa’s economic development at a national level is at 
stake. In addition, with the design and location of Kusile, it was intended that the New Largo coal reserve 
would supply the base load coal to Kusile. The boilers of Kusile were planned based on the coal quality 
average obtained from the whole of the New Largo coal reserve including the Honingkrantz reserves. In 
essence – Kusile was designed in accordance with Mine Plan Version 6 coal quality average. Based on 
this New Largo Colliery will be expected to produce at least that average qualities of coal, regardless of 
the mine plan adopted. 
 
AAIC has calculated the monetary value of the coal associated with the Honingkrantz pan and the 
financial implications, to Eskom and potentially the South African consumer, if this coal is not mined. 
These calculations did not include the long-term loss in the value of ecosystem services provided by the 
pan should the pan not be mined and remain intact and able to maintain its function in the environment. 
 
To effectively compare the value of mining coal to the value of aquatic ecosystem services would require 
a strategic assessment of the coal resources and aquatic ecosystems and wetlands in South Africa, 
including the need for coal in electricity generation and associated economic development, and the 
future of economic developments which are dependent on ecosystem services. What is required, is a 
national strategic approach to mining and the protection of ecosystems, which will require close 
cooperation between the DMR, DWA and DEA (representing mining, water and the environment). This 
need to have an strategic approach is further illustrated by the fact that the “DWA must look after both 

                                                             
36 Please note the terms ‘priority area’, ‘priority wetland’, and ‘priority sensitive area’ are used loosely as a term used to illustrate a concept of assigning 

a higher value to certain areas or wetlands. Used in this context, it is not linked to a specific scientific process or methodology.  
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the needs of the people of South Africa and the mining industry” (comment by Dr Paul Meulenbeld, 
DWA, New  Largo Colliery EIA authorities meeting, Witbank, 26 July 2011). 
 
In the absence of such a strategy, and with the uncertainties around future land uses such as agriculture, 
sand mining and coal mining in the area around Kusile and New Largo Colliery, it would be virtually 
impossible to provide a realistic and credible comparison of the monetary value of the coal mined at New 
Largo versus the value of the ecosystem services. Rather than providing a monetary value of the 
ecosystem services, Wetland Consulting Services, has been appointed to develop wetland offset plan. 
As part of the strategy, they have analysed the ecosystem services value of the affected wetlands in 
terms of ‘hectare equivalent’ based on the present ecological state (PES) of the wetlands affected by 
Mine Plan Version 6 (see Appendix U). 
 
Another problem with the lack of a national strategy, is that decisions and efforts to manage mining, 
water and the environment is are made on a mine-by-mine / project-by-project basis. This is a scenario 
that is being repeated at various other coal mines in South Africa – where mines are trying to or 
expected to, as part of the EIA and IWULA approval processes, adapt their mine plans in order to protect 
a portion of the wetlands within their mining right areas. In the absence of a strategic plan, this is an ad-
hoc attempt by mines and the authorities to protect wetlands and associated ecosystems found within 
individual mining reserve areas. Unfortunately, this mine-by-mine / project-by-project approach remains 
ad-hoc and in some cases it results in fragmented wetland habitats surrounded by mining and other 
incompatible land uses. What is currently being done cannot replace the need for a more strategic 
approach to guiding and managing coal mining and the protection of wetlands and other sensitive 
habitats in South Africa, while meeting National Government strategy for coal supply to Eskom and thus 
electricity supply to South Africa. 
 
With the uncertainties around future land uses such as agriculture, sand mining and coal mining in the 
area around Kusile and New Largo Colliery, the ability of the Honingkrantz pan to maintain its ecosystem 
services value in the long-term cannot be guaranteed if Mine Plan Version 7 was to be adopted. For 
example: 

1. If the Honingkrantz pan area is not mined by AAIC, AAIC will in effect give up (or lose) their 
mining right over the area. This would give other mining companies the opportunity to apply for a 
mining right over this area in the future.  

2. Sand mining in the vicinity of the pan is continuing to impact on the pan, as can be illustrated by 
the following two maps of the sand mining operations that were obtained from AAIC (Figure 5-3 
and Figure 5-4). 

3. The future of coal mining and plans by other mining companies to mine the coal reserves in close 
proximity to New Largo is uncertain, but based on current information in the public domain, it is 
likely that other coal mines may be established in future, which would affect areas downstream of 
the Honingkrantz pan, further questioning the future value of the pan’s ecosystem services – 
again highlighting a strategic rather than a project-by project approach to wetland protection and 
conservation. 
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Figure 5-3: Plan of Sand Mining on farm Honingkrantz (1) 

Source: AAIC Technical Team 
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Figure 5-4: Plan of Sand Mining on farm Honingkrantz (2) 

Source: AAIC Technical Team 
 
 
In addition to these questions regarding the sustainability of the pan and it’s ecosystem services, it has 
to be considered that the ~100 Mt of coal has to be found from elsewhere. 
 
AAIC has adopted and committed to a number of key environmental management measures. The most 
important ones include: 

 A progressive soil management and rehabilitation plan (Section 4.11), more advanced than most 
other coal mines, especially mines using draglines. This plan increases the potential for the 
establishment of agricultural land uses post mining. 

 A water treatment plant to treat water impacted by New Largo Collier and previous mining 
activities within the mining area, from day one, throughout the life of the mine and post closure 
until such time that monitoring results prove that treatment is no longer necessary. Linked to the 
water treatment plant, is the release of only treated water into streams at various points in 
surrounding streams, proportionally to the requirements and flow of the different streams, based 
on the recommendations of the hydrological specialist (once these recommendations have been 
reviewed and verified as part of the Reserve Determination). 

 Development of a wetland offset plan for impacts on wetlands affected by AAIC’s Mine Plan 
Version 6, in accordance to the strategy developed by Wetland Consulting Services (see 
Appendix U). 
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The same cannot be guaranteed for the alternative mine(s) where the ~100 Mt of coal will have to be 
sourced.  
 

5.3.3.4 Synthesis 

A comprehensive description, assessment and rating of all the impacts associated with Mine Plan 
Version 6 is provided in Section 8 and Appendix B, with a complete comparison of the impacts for Mine 
Plan Version 7 for each of the environmental components discussed. 
 
Section 9.5 provides a summarised comparison of the impacts of Mine Plan Version 6 versus Mine Plan 
Version 7. In order to achieve an objective comparison of the two mine plans, impacts for Mine Plan 7 on 
a regional / trans-boundary level includes the impacts of ~100 Mt of coal mined at theoretical mine(s) 
external to New Largo Colliery. This is deemed necessary for the assessment due to the fact that Kusile 
will be required to source the ~100 Mt of coal that is not mined in Mine Plan Version 7 from elsewhere to 
sustain the power station’s demand for coal over its predicted life, and this would result in impacts 
affecting the region where the coal is sourced. It will also have impacts associated with coal 
transportation.  
 
On a local level, there are clear benefits to adopt Mine Plan Version 7 since the impacts from mining of 
~100 Mt of coal would not take place in the affected local area (except for a portion of the transportation 
impacts) – but they will be transferred to another area and onto Eskom to find an alternative ~100 Mt 
coal supply. However, the abovementioned uncertainties around the future of the Honingkrantz pan 
remains.  
 
In the absence of such a strategic plan for managing coal reserves and wetland protection, there 
appears to be no compelling reason for Mine Plan Version 7 to be enforced, when viewed regionally and 
over the life of Kusile and considering: 

 The uncertainties around the ability of Mine Plan Version 7 to safeguard the Honingkrantz pan, 
and the failures that are sometimes associated with an ad-hoc approach to wetland protection on 
a project-to-project / mine-to-mine basis (fragmented wetlands as discussed above),  

 Probable environmental impacts of the ~100 Mt replacement coal. The area affected by New 
Largo consist of <15% wetlands, but on the Highveld, it is not uncommon to find mines where this 
percentage is ~25% (pers. comm. Gary Marneweck and Allan Batchelor) and thus finding and 
mining alternative coal reserve on the Highveld will most likely have the same impacts on 
wetlands as the proposed New Largo Colliery (refer Appendix D14). Due to New Largo’s 
proximity to Kusile, impacts associated with coal transportation is drastically reduced. 

 AAIC’s commitment to an advanced soil management and rehabilitation plan, thus optimising end 
land use capability to support the eventual establishment of a variety of end land uses, 

 AAIC’s commitment to long-term water management and treatment,  

 AAIC’s commitment to release treated water into surrounding streams as per the 
recommendations of the hydrological specialist (once these recommendations have been 
reviewed and verified as part of the Reserve Determination), 

 AAIC’s commitment to put in place a wetland offset plan in accordance with the strategy as 
proposed by Wetland Consulting Services in Appendix U in order to offset the impacts on 
wetlands that are impacted by AAIC’s preferred mine plan (Mine Plan Version 6). 

 
Taking a pre-cautionary approach based on biodiversity and ecosystem services issues, the EAP would 
be compelled to recommend that the alternative Mine Plan Version 7 be adopted.  
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However, considering that the key biodiversity impacts are being mitigated at New Largo (i.e. impacted 
mine water will be treated and released, the conceptual end land use plan is based on a no net loss of 
food production and agricultural income, and a strategy to develop a wetland offset plan has been 
adopted), as well as all the other social and environmental considerations discussed elsewhere in the 
EIA Report, the financial considerations to Eskom and its consumers, and importantly the technical risks 
highlighted by AAIC (with a knock-on effect on Eskom and its consumers), the EAP is recommending 
that the project be approved based on Mine Plan Version 6 as the preferred mine plan. This 
recommendation is conditional to the implementation of the EMP as contained in Appendix B, of which 
the key measures and commitments are: 

 Implementation of AAIC’s adopted soil management and rehabilitation plan as detailed in the 
Section 4.11of the EIA (this plan was written into the EMP commitments), 

 Development and continued operation of a water treatment plant to treat water impacted by the 
mine and past mining activities within the mining area from day one, throughout the life of the 
mine and post closure until such time that monitoring results prove that treatment is no longer 
necessary, and release of only treated water into streams at various points in surrounding 
streams, proportionally to the requirements and flow in the different streams (based on the 
recommendations of the hydrological specialist, once the recommendations have been reviewed 
and verified as part of the Reserve Determination), 

 Development and implementation of a wetland offset plan for impacts on wetlands affected by 
AAIC’s Mine Plan Version 6, in accordance to the strategy developed by Wetland Consulting 
Services (see Appendix U). 

 

5.4 Mining Method 
There are several portions of the New Largo coal reserve where mining by underground methods has 
taken place in the past. Collapse of old underground workings and spontaneous combustion poses a 
hazard to both the workforce and equipment if not adequately managed. AAIC has extensive experience 
in opencast mining of previously mined underground workings and safe work practices employed at 
these collieries will be implemented. However, the presence of the old underground workings do pose 
significant limitations on the mining methods chosen as well as on mine scheduling / sequencing to 
achieve safe mining conditions and achieve the required coal qualities required for Kusile.  
 
AAIC views opencast mining using draglines, supported by small shovel and truck operations, as the 
only mining method to: 

 The Kusile Power Station requires the New Largo Colliery to form the base of their coal supply for 
about 50 years.  This can only be achieved if the reserve is mined using a high extraction mining 
method, implying that an opencast method is required.  

 It is estimated that approximately 27% of the reserve plan area contains defunct collieries with 
remnant reserves contained in pillars and roof and/or floor of the old underground workings. 
Opencast mining methods can enable one to effectively and safely extract the remnant coal 
reserves as opposed to underground mining methods. 

 The overburden thicknesses and strip ratios of the New Largo reserves are suitable for dragline 
opencast methods.  The average strip ratio of the reserve is 2.76. 

 The coal tonnage that Eskom require (~14 Mt / annum) involves moving large volumes of 
overburden. 

 Dragline mining is more cost effective compared to shovel and truck mining. 
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 The 50 year life of mine supports the procuring of draglines.  

 Draglines are better suited to expose coal remaining in areas previously mined by underground 
mining methods - with reference to safety and productivity. 

 Draglines with shovel and truck support are not necessary because of the selected draglines 
having sufficient capacity to move the required volumes. 

 Shovel and truck only would require a large fleet of equipment with the equivalent workforce to 
meet the required volumes - less cost effective compared to draglines. 

 The use of draglines simplifies mining in that the supervisory, operational and maintenance 
aspects can be focused on a single mining method and a few units of ancillary equipment.  

 
Underground mining is not being considered as an alternative mining method.  
 
The preferred mining method would thus be opencast dragline mining, supported by small shovel and 
truck operations. 
 

5.5 Location of Surface Infrastructure 
The location of any surface infrastructure such as tips, power lines, communication masts, the coal 
processing plant, access, service and haul roads and conveyors to Kusile, had to take cognisance of the 
location of Kusile, location of the minable coal reserve in relation to Kusile, and the fact that coal needs 
to be hauled from the mine and conveyed to Kusile. Distances and efficiency are of utmost concern, not 
only from an economic viewpoint but also from an air quality and carbon emissions point of view since 
the haulage of coal is the single most significant source of dust at an opencast coal mine. 
 
The location of infrastructure had to also take cognisance of existing power lines, pipelines, roads and 
adjacent mining activities. 
 
The majority of the surface infrastructure is located between the New Largo mining area and Kusile and 
is therefore some distance away from residential areas as such, the need for investigating alternatives to 
locations and routes proposed by AAIC was not required. 
 
The infrastructure components are illustrated on the various figures in this EIA main report and on the 
drawings in Appendix T for positions of surface infrastructure including roads, telecommunication masts 
and power lines.  
 
Although the positions of surface infrastructure are indicated as accurately as possible on the figures and 
drawings, the positions may change and additional infrastructure may be required over time. This is 
inherent to an opencast mining operation where the open mine pits move over time, especially for a mine 
with a long life such is anticipated for the New Largo Colliery. 
 

5.6 Alternative Options for Deviation of the R545 
The following possible alternatives for mitigating the impacts of demolishing the section of the R545 
Provincial Road between the N4 and N12 were considered (see Figure 1-1): 
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 Option 1: Construction of the new road from the R545 approximately 2 kilometres south of the 
Kendal-Balmoral intersection, to run south-eastwards and then southwards along the eastern 
border of the proposed New Largo Colliery, tying in with the R545 (eastern split) near Voltargo 
Village. AAIC aimed to keep to route on their property as far as possible, in order to minimise 
impacts on third parties. The following alignments were investigated. 

o Option 1A: New road around north-east of pan. 

- Option 1A (old). This was the route presented in the draft EIA report. 

- Option 1A (new / updated). Indicated as the AAIC preferred route on Figure 1-1 and 
other maps. It involved minor route alignments made since the draft EIA report. 

- Option 1A (variations, not AAIC preferred). The wetland specialist delineated 
wetlands found along the AAIC preferred route and recommended certain variations 
to reduce impacts on wetlands (see Appendix F2 for an illustration of these 
variations). However, AAIC indicated that these routes are not feasible due to the 
fact that: 

 Option 1A (western variation) falls within the 500 metres only 100 metre from the 
proposed mined area in places. The R545, a provincial road, would have to be 
closed to vehicular traffic for safety reasons during open cast blasting operations. 

 Option 1A (eastern variation) falls on land that is not owned by AAIC and would 
thus affect the third party land owners37. In addition, this route involves steeper 
slopes (>7% on degrees slopes) that are not favoured in terms of road 
engineering). 

o Option 1B: New road around south-west of pan (very similar in length to Option 1A). 
Only possible for Mine Plan Version 7. Option 1B is the better option from a biodiversity 
viewpoint but would sterilise a significant portion of the coal reserve and is not regarded 
as a feasible option for consideration in the EIA, and is only possible for Mine Plan 
Version 7. AAIC adopted Mine Plan Version 6 as their preferred mine plan and 
Option 1B cannot be considered as it would be aligned through centre of the mining area 
for Mine Plan Version 6. 

 Option 2: Upgrading of the road running southwards from the Rondebult intersection on the N4 to 
the R104 and the R104 westwards to where it then joins road D432 southwards, until it crosses 
with a bridge overpass. No interchange exists at his point and a new interchange would be 
required. Not regarded as feasible by the DPWRT (the owner of the road) and various I&APs. 
The outcome of the Traffic Specialist Impact Assessment confirmed that this option is not 
preferred.  

 No-Go Development Option: The no-go development assumes that no road replacement gets 
approved, but that the demolition of the section of the R545 Provincial Road between the N4 and 
the N12 proceeds as a result of the New Largo Colliery development. Not regarded as feasible, 
thus not assessed.  

 
AAIC has indicated that they will keep to their proposed alignment of Option 1A and will engineer the 
necessary mitigation measures to minimize the impact on wetlands along route Option 1A (new / 
updated) indicated as the AAIC preferred route option on Figure 1-1 and on the drawings in Appendix T. 

                                                             
37  Farm Portion 26 (A Harriet) and Portion 10 (J H Putter). 
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5.7 Soil Management and Rehabilitation 
Soil management, mainly the live stripping and replacement as part of the overall rehabilitation plan, 
forms an integral part of an opencast mining operation. The way soils are managed during the mining 
operations dictates, to a large extent, the post mining land capability and thus the end land use potential. 
It also has a significant impact on the groundwater infiltration and the overall water make of the entire 
mining area and will affect the quantity and quality of water make at the mine, not only during the life of 
the mine, but for many years post closure.  
 
There is direct trade-off between the costs of soil management during the operating phase of the project 
on the one hand, and the end land use potential and cost of post closure water treatment on the other 
hand.  
 
Soil management is an extremely costly process due to the sheer volumes of soil being handled and it is 
key therefore key that the cost and benefits of any management measure be clearly understood.  
 

5.7.1 Current DMR guidelines and Anglo American guidelines on Land Capability 
Current guidelines dictates soil management and rehabilitation that would achieve wetland, arable, 
grazing or wilderness land capability according to the following criteria: 
 

Criteria for Wetland 

 Land with organic soils or supporting hygrophilous vegetation where soil and vegetation 
processes are water determined. 

 

Criteria for Arable land 

 Land, which does not qualify as a wetland. 

 The soil is readily permeable to a depth of 750 mm. 

 The soil has less than 10% (by volume) rocks or pedocrete fragments larger than 100 mm in the 
upper 750 mm. 

 Has a slope (in %) and erodibility factor (K) such that their product is <2.0. 

 Occurs under a climate of crop yields that are at least equal to the current national average for 
these crops. 

 

Criteria for Grazing land 

 Land, which does not qualify as wetland or arable land. 

 Has soil, or soil-like material, permeable to roots of native plants, that is more than 250 mm thick 
and contains less than 50 % by volume of rocks or pedocrete fragments larger than 100 mm. 

 Supports, or is capable of supporting, a stand of native or introduced grass species, or other 
forage plants utilisable by domesticated livestock or game animals on a commercial basis. 
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Criteria for Wilderness land 

 Land, which does not qualify as wetland, arable land or grazing land. 
 

5.7.2 Initial Soil Management and Rehabilitation Options 
5.7.2.1 Initial Recommendations by Environmental Specialists 

The following soil management options were tabled by the Soils and Land Capability, Agriculture, 
Wetlands, Ecological, Agriculture, Groundwater and Geochemical Specialists at the time the draft EIA 
report was issued for review, discussion and comment.  
 
Some of these recommendations are different from the soil management practices currently employed 
by AAIC on their other opencast coal mines. During the review of the draft EIA report, the merits of the 
recommendations were discussed with AAIC and, where feasible, used in the development of AAIC’s 
adopted soil management and rehabilitation strategy as presented in Section 4.11. 
 

Soil Specialist Recommendations for Soil Management (Opencast Mining Areas Only) (January 
2012) 

 Strip all ‘utilisable’ soil. The concept of “utilisable” soil has been introduced as a practical way of 
describing the top layers of he soils that should be stripped and used for rehabilitation and that 
are useful for the re-establishment of a vegetation. Depending on the soil forms, this could either 
be (i) the A and B soil horizons, or (ii) the A and top of the B horizon. Use live placement 
wherever possible to minimise stockpiling. 

 Protect stockpiled materials from contamination and erosion by rock cladding or vegetation cover 
and by ensuring there is adequate drainage of surface runoff. 

 Alluvial soils from areas of deep excavation should be stockpiled separately from the colluvial 
(shallower) soils and in-situ derived materials, which in turn should be stripped and stored 
separately from any calcrete material, while the soft overburden is stored as a separate unit. 

 Strip and place hydromorphic (wet) soils separately from the dry materials  and keep the 
“calcrete”  separately from all other materials. 

 

Agricultural Specialist Recommendations for Soil Management (January 2012) 

 When stripping takes place it is recommended that the various soil types be stockpiled separately 
in broad categories for both the topsoil and the overburden. The likely groups should be as 
follows: 

o Vertic soils (e.g., Arcadia and Rensburg); 

o Organic and hydromorphic soils (e.g., Longlands, Katspruit, Champagne);  

o Red coloured soils like Hutton; 

o Yellow coloured soils l(e.g., Avalon and Clovelly), and 

o Duplex soil forms (e.g., Escourt and Kroonstad). 
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 The microbiologically active topsoil layer is much shallower than one metre. The topsoil should 
be split into two fractions; the top 400 mm and then the next 700 mm and stored separately. The 
main reason is that there is often aluminium toxicity in the soil layer just below the topsoil and if 
this and the layer below the topsoil is mixed, it may have a detrimental impact on the growing 
medium, especially on the yellow acidic soils.  
If, the two layers have to mixed, due to practical mining constraints, treatment with fly-ash and 
gypsum is an option to counter the aluminium toxicity (both components potentially readily 
available in the area – power station ash dumps and WTP by-product) (pers. comm. Eugene 
Gouws).  

 The overburden and the topsoil used during rehabilitation must be from the same groups: 

o Vertic soils (e.g., Arcadia and Rensburg); 

o Organic and hydromorphic soils (e.g., Longlands, Katspruit, Champagne);  

o Red coloured soils like Hutton; 

o Yellow coloured soils l(e.g., Avalon and Clovelly), and 

o Duplex soil forms (e.g., Escourt and Kroonstad). 

 The overburden and topsoil must only be returned to areas with the same pre‐mining soil 
conditions as that being rehabilitated. 

 Two alternatives are recommended for backfill and overburden:  

o Alternative 1: Backfill in layers of 2 metres and apply a light compactor up to the final 
layer, prior to applying the topsoil. Level the surface to the final profile. Rip at 1,5 metre 
intervals to a depth of 1 metre. 

o Alternative 2: Backfill in layers of 2 metres compacting with normal machine movement. 
Level the surface to the final profile. Allow the soil to settle for two rainy seasons. Level 
the soil profile to rectify differential settlement. 

 Ripping takes place after applying the topsoil. 

 The topsoil should be returned to the land as soon as possible and not stored for prolonged 
periods. If possible, take the topsoil that is removed from the section that is opened for mining 
and place it directly on the one that is being rehabilitated. This will reduce the time of exposure. 
Again note that the topsoil and subsoil should be from the same soil groups: 

o Vertic soils (e.g., Arcadia and Rensburg); 

o Organic and hydromorphic soils (e.g., Longlands, Katspruit, Champagne);  

o Red coloured soils like Hutton; 

o Yellow coloured soils l(e.g., Avalon and Clovelly), and 

o Duplex soil forms (e.g., Escourt and Kroonstad). 

 To ensure there is a bond between topsoil and subsoil for infiltration of water to take place, 
topsoil should be placed in the two separate layers: the bottom 700 mm and the top 400 mm. 
Apply fertilizers and rip the soil to a depth of 1,6 metres and at 1,5 metre intervals along the 
contour. 
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Wetland Specialist Recommendations for Soil Management (January 2012) 
The use of a deeper soil layer for rehabilitation, is more likely to support processes that encourage 
wetland development, as well as wetland associated functions. There is some evidence to suggest that 
applying a deeper soils layer reduces the quantity of water that makes to ingress (Vermaak et al, 2000), 
implying retention of water in the upper soil profile a pre requisite for wetland development. Whether this 
is a feasible option will depend largely on the availability of soils to achieve this as well as the practicality 
of implementing it. 
 

Geochemical and Groundwater Specialist Recommendations for Soil Management (January 2012) 
It is of utmost importance that the mined out voids be rehabilitated as soon as practically possible after 
being mined and that the rehabilitated spoils be layered as far as possible.  
 
Spoil layering consists of hard overburden at the bottom of the spoils, covered by soft overburden and 
soil (combined). The reason for layering the reinstated soils is to mimic the natural soil and lithological 
profile as far as possible. In order to do this effectively, it is vital that the soils/soft overburden and hard 
overburden be individually and separately stripped ahead of the advancing box-but, to minimize the 
mixing of the material. It should be noted that this is the standard operation procure at opencast pits. 
Partial spoiling of soft/hard overburden occurs due to the limitations of dragline activities, but the highly 
weathered soft material is normally stored with the soil. 
 
The selective handling of different types of overburden will be over-shadowed by the inclusion of 
discards in the pit. The overall water quality distribution in the pits over the study area and over the Life 
of Mine will be dominated by the presence of the discard. The management objectives suggested are 
standard for opencast pits and should primarily focus on the rehabilitation schedule. 
 

5.7.2.2 AAIC’s Initial Soil Management and Rehabilitation (as Presented in the Draft EIA) 

The following soil management and rehabilitation strategy38 was proposed by AAIC in the draft EIA 
Report. The purpose of the draft strategy was to open the debate around rehabilitation and solicit 
comments from authorities and I&APs. For completeness sake and as part of reporting on development 
alternatives considered, the draft strategy is presented below, but it has been replaced by the newly 
adopted AAIC strategy for soil management and rehabilitation as presented in Section 4.11. 
 
The AAIC initial soil and rehabilitation strategy was as follows: 
 
Sequential stripping is to take place in such a manner that the following can be obtained: 

 Arable: Total soil depth at least 1.5m before spoil material is reached  

 Pasture: Total soil depth at least 1m before spoil material is reached  

 Grazing and Wilderness: 750mm before spoil material is reached.  
 
A clear understanding of the definitions of topsoil and subsoil is required in this regard. For the terms of 
reference, the topsoil will be regarded as the total A / O horizon and the subsoil will refer to the other 
horizons for example B, G or E. 
 
The impact of mixing these horizons is extremely dramatic and irrespective of the depth at which the soil 
is placed the functionality in terms of land capability will be lost (major liability to the operation). 
 
In an effort to have an pragmatic approach to the pre strip, soil with an A horizon depth of 0.8 m to 1.5 m 
have been grouped together, soils of 400 mm to 600 mm and soils of 0 mm to 200 mm have similarly 

                                                             
38  This section was taken from Section 4.11 of the draft EIA Report and represents the soil management and rehabilitation strategy tabled by AAIC in 

January 2012 during the write-up of the draft EIA Report. 
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been grouped, these groupings will then also form the basis after placement of the post mining land 
capability. 
 
In an effort to restore functionality, planning for subsurface water movement is vital. Most of the lateral 
water movement takes place in the first 2 m of the soil, thus the deeper soil can be replaced the larger 
the opportunity to obtain a crop yield capacity post mining. 
 
Based on the specialist reports the following soil volumes were calculated; two scenarios were 
accounted for  (i) the first scenario assumed best practise and (ii) the second scenario aimed for a 
desired functionality output but the cost implications is large: 
 

Table 5-5: Best Practise Depths 
Soil Volumes (m3) 

Capability A Horizon Other Horizon Total Soil Depth Post 
Mining 

Arable 47945580 13987960 1.5 m 
Pasture  8587500 6969900 1 m 
Grazing / Wilderness  310720 854480 750 mm 
 

Table 5-6: Depths restoring sub surface water flow 
Soil Volumes (m3)  

Capability A Horizon Other Horizon Total Soil Depth Post 
Mining 

Arable 47945580 33365420 2 m 
Pasture  8587500 22527300 2 m 
Grazing / Wilderness  310720 1242880 1 m 
 
 
An important factor that also has to be accounted for is the mixing of the different soil types, New Largo, 
according to the specialist reports, lends itself to a soil mosaic that in most cases is compatible for 
mixing, lessening the stripping and mixing complexity. Figure 5-5 illustrates soils that could be stripped 
together. 
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Figure 5-5: Combined soils for stripping 

 
The placement plan for the soils need to be in such a manner that the land is not fragmented and thus a 
soil stripping plan should be done in conjunction with a soil placement plan draped over the post mining 
topography plan. 
 

5.7.3 AAIC Adopted Soil Management and Rehabilitation Strategy  
The merits of the specialist recommendations presented in Section 5.7.2.1 and AAIC’s draft strategy in 
Section 5.7.2.2 were discussed between AAIC, the EAP and the various specialists. Comments received 
from authorities and I&APs on the draft EIA Report were also considered. Based on the results of 
comments received and discussions with the specialist team, AAIC adopted an amended soil 
management and rehabilitation strategy for New Largo Colliery as presented below: 
 
The adopted strategy is the preferred development alterative for soil management and rehabilitation. As 
explained in 4.11, the adopted strategy is in accordance with best practice and allows for the reinstated 
soil depths to be optimised. Implementation of the adopted soil management and rehabilitation strategy 
over the life of the mine, will ensure that the potential for the establishment of end land use are optimised 
and the need for post closure water treatment are managed. 
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5.8 Clean Water Management 
The water specialists have made inputs to the mine plan and water management alternatives in order to 
minimise the impacts on surface water. The following was considered: 

 The current mine plan and direction of mining was dictated largely by the location of the coal 
handling and processing infrastructure, which in turn was influenced by the location of Kusile 
Power Station, to which New Largo Colliery will supply coal. 

 The infrastructure area is bound to the north and east by the opencast pit, which will cut off the 
clean catchment to these areas. 

 The opencast will progress in an easterly and south easterly direction, mining first uphill on the 
topography, later crossing the watershed and mining downhill thereafter.  

 While mining uphill, clean water draining towards the mining area will be diverted around by 
means of clean water diversion canals and berms. 

 All rehabilitation will be made free draining. During mining, this may involve collection and 
pumping of clean runoff from rehabilitated areas that drain towards the pit. 

 
These measures are all found to be appropriate practices for New Largo. The design of the water 
management system for New Largo has been refined by the engineering team, based on input from the 
hydrological specialist and the water balance results. The designs also form part of the IWULA 
application, as required, and the latest revision of the water flow diagram is presented in Appendix T 
(EIA Volume 7). Various refinements and revisions have been undertaken to date and it is likely that 
further optimisation will be done during detailed design. 
 

5.9 Water Treatment 
A first 4 Mℓ mobile WTP will be developed to supply water to the Phola-Kusile Coal Conveyor. A 
separate WML application has been submitted for this mobile WTP and the wastes produced at this 
WTP (brine and gypsum). This first 4 Mℓ mobile WTP will later also be used during the construction and 
the first few years of operation of the New Largo Colliery.  
 
A second 4 Mℓ mobile WTP will be developed next to the first 4 Mℓ mobile WTP as part of the New Largo 
Colliery. This second 4 Mℓ mobile WTP will utilise the same gypsum and brine waste facilities as 
developed for the first 4 Mℓ mobile WTP. Later in the life of New Largo Colliery, a permanent WTP will be 
developed to provide additional water treatment capacity and to eventually replace the mobile WTPs. 
 
A permanent WTP will later be developed to increase the treatment capacity in the area to ~24 Mℓ / day 
and to replace the mobile WTPs. However, this permanent WTP will only be developed after the New 
Largo Colliery has been in operation for a number of years. The treatment technology, design and layout 
of the permanent WTP have not been finalised. The position of the WTP is indicated on the maps in 
Appendix T but is has to be taken as preliminary since the design has not been finalised. 
 
Water will be treated to catchment release qualities. The treatment technology for the permanent WTP 
has not been defined. It is expected that water treatment technologies may progress and develop in the 
years prior to the permanent WTP being developed. 
 
At the public meetings held during the scoping phase, AAIC stated that the water will be treated to 
potable standards. However water for release to streams will not be chlorinated and will thus not be 
regarded as potable. Water released will have to comply with catchment qualities. 
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5.10 Use of Treated Water 
The current base case is to release water to river systems, but alternative options could be investigated 
as part of the final closure planning.  
 
The hydrological specialist did a preliminary assessment of the discharge points for treated water based 
on surface water run-off considerations and assuming proportional discharge amongst the affected 
streams (see Appendix G2). During this assessment, the proportional loss of catchment was determined 
at key stages in the life of mine. The proportional flow reduction was based entirely on the affected 
catchment areas (i.e. the assumption that the flow reduction will be directly proportional to the catchment 
area lost as a result of mining and mining related activities). A total of 16 discharge points were identified 
on this basis.  
 
This strategy for discharge of the treated water as proposed by the hydrological specialist, and the risks 
associated with it, has been discussed with the wetland and aquatic specialists and the engineers 
responsible for design of the system of pipes and discharge points that would be required. The 
specialists concurred that the proposed strategy is aimed at minimizing erosion risks and, while natural 
stream flow seasonality would not be restored, this strategy would reduce the impacts.  
 
There is no need to investigate any further alternatives at this stage, but the final discharge volumes and 
positions are subject to the outcome of the Reserve Determination that is currently being conducted by 
Wetland Consulting Services. The expected date of completion of the Reserve  Determination is May 
2013 and in light of the timeframes of the project and the issuing of the water use license, the preliminary 
discharge points are included in the IWWMP and IWULA. The Reserve Determination will run parallel 
with the development of the wetland offset plan. The Reserve Determination, in consultation with DWA 
during its development, will serve as a review of the proposed discharge strategy. 
 
Until such time as the results of the Reserve Determination is available, the strategy proposed by the 
hydrological specialist, to release water proportionally into the surrounding stream is the preferred 
development alternative.  
 

5.11 Coal Transportation Alternatives 
A conveyor system is proposed to transport the coal to Kusile. Due to the short distance required, no 
other transportation options were considered. 
 

5.12 Wetland Mitigation and Offsets 

5.12.1 Alternative Recommendations for Wetland Mitigation and Offsets 
5.12.1.1 Initial Recommendations by the Wetland Specialists 

During the write up of the draft EIA Report, the wetland specialist tabled initial recommendations for 
wetland mitigation and offsets. The aim of these initial recommendations was to open the debate around 
wetland mitigation and offsets and to obtain comments and input from authorities and I&APs to feed into 
the development of a adopted wetland mitigation and offset strategy for New largo Colliery. 
 
The initial recommendations were as follows: 
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 It is recommended by the wetland specialist that the size of the wetland offset should roughly be 
twice the size of the wetlands to be disturbed. Several wetlands were identified within the subject 
property. The report indicated that either 608 ha (Mine Plan Version 6) or 468 ha (Mine Plan 
Version 7) of wetlands will be directly affected, and that another potential 1000 ha of wetlands 
might be indirectly affected by mining in the vicinity of the wetlands. The National Freshwater 
Ecosystem Priority Areas (NFEPA) project responds to the reported degradation of freshwater 
ecosystem condition and associated biodiversity, both globally and in South Africa. It uses 
systematic conservation planning to provide strategic spatial priorities for conserving South 
Africa’s freshwater biodiversity, within the context of equitable social and economic development. 
NFEPA is a multi-partner project between the CSIR, Water Research Commission, South African 
National Biodiversity Institute, Department of Water and Environmental Affairs, South African 
Institute of Aquatic Biodiversity and South African National Parks. The wetland ecosystem type 
for the study area according to the NFEPA is Mesic Highveld Grasslands Group; it would be 
optimal for the “like for like” scenario if the offset area falls within the same wetland ecosystem 
type. 

 
 Due to the significant loss of wetlands within Mpumalanga, mainly as a result of mining and 

agriculture, with specific mention of the region within the province where the proposed mining will 
take place, as well as, the relatively high diversity of wetland habitat within the province, it is 
recommended that the offset be located as close to the New Largo mining rights area as possible 
to ensure the conservation of site specific species that may be lost due to the proposed mining 
activities. Ideally the offset should occur within the same major drainage features in the area, for 
example the Wilge River. 

 

 Some potential offset initiatives are presented below. It should be noted that none of the 
organisations or individuals mentioned below were contacted, this is regarded as the next step 
towards identification of a suitable offset initiative. It is highly recommended that Working for 
Wetlands are involved with the selection process, mainly due to Working for Wetlands advocating 
wetland offsets within Mpumalanga. Offset initiatives recommended for further investigation: 

o Mpumalanga Tourism and Parks Agency (MTPA) advocates that no additional wetlands 
be disturbed within the province and mining related companies start rehabilitation and 
development of new wetlands. Therefore, a possibility for an offset is the development 
and rehabilitation of previously impacted wetlands. However, it is recommended that the 
locality of wetlands chosen for offset be as close as possible to the proposed mining 
activity and preferably in association with a formally protected reserve, to ensure 
ongoing conservation after mine closure. After mine closure wetlands can also be 
reinstated within the subject property, wherever practicable possible.  
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o Formally protected areas near the subject property include the Bronkhorstspruit 
Municipal Nature Reserve and Witbank Provincial Nature Reserve, both sites have 
perennial rivers running through them namely the Bronkhorstspruit River and the Olifants 
River. Both rivers are considered NFEPA free flowing rivers. The possibility of 
purchasing land adjacent to one of these nature reserves exists, preferably land with a 
high abundance of wetlands, however purchasing of land without wetlands will also 
extend the nature reserve in turn increasing the size of buffer areas for wetlands located 
within the reserves. After purchasing the land the mine will hand over all responsibility to 
the reserve management team, with the mine keeping the title deed. Both reserves are 
registered as protected areas and will thus remain as conservation areas in the future. 

o Chrissiesmeer is regarded an important wetland ecosystem in Mpumalanga, with 
ongoing research projects and conservancies linked to the wetlands. The Chrissiesmeer 
pan system comprises over 230 pans within a 20 km radius. The ecological state of the 
pans is near pristine. The area has been declared an Important Bird Area by BirdLife 
South Africa since it supports more than 20 000 water birds. There are over 20 Red Data 
species of both water birds and grassland species occurring in the area. The wetlands 
are under threat from surrounding mining activities and conservation of this sensitive 
habitat is of utmost importance. The Endangered Wildlife Trust (EWT) is involved in two 
biodiversity conservation projects for the area, both directed by the MTPA. These are the 
application for the Chrissiesmeer Lake District to be declared a Wetland of International 
Importance through the Ramsar Convention and secondly to use biodiversity 
stewardship to legally protect land in the area. It is recommended that EWT be 
contacted with regards to the mine contributing towards any of these initiatives. 
However, it should be noted that Chrissiesmeer is located approximately 100 km from 
the proposed New Largo Mine and located within the Pongola and not the Upper 
Olifants River Catchment, therefore there may be some differences in wetland species 
composition. 

o The National Spatial Biodiversity Assessment (NSBA, Driver et al., 2005) has effectively 
demonstrated that the current National Protected Area System (National PAS) does not 
adequately conserve a representative sample of the country’s biodiversity. Likewise, the 
Mpumalanga Biodiversity Conservation Plan (MBCP) (Mpumalanga Provincial 
Government, 2006), recently endorsed by the provincial cabinet, highlights the 
inadequacy of the province’s protected area system to conserve a representative sample 
of the provinces biodiversity. Many of the areas needed to achieve biodiversity targets of 
the province are on privately and communally owned land. The National Biodiversity 
Strategy and Action Plan (DEAT, 2005) has identified, as one of five objectives, the 
need for the expansion of the Protected Area System (PAS) within the country. The 
National Biodiversity Framework (NBF) is an explicit requirement of the National 
Environmental Management: Biodiversity Act (Act 10 of 2004). It may be worth 
contacting the relevant authorities to determine the stage of the project and contributing 
possibilities that the New Largo mining development can get involved in. 

 Another option, which could be used as an ‘add-on’ mitigation for impacts on wetlands is to 
rehabilitate the borrow pits (those located outside the mine pits) to be not free draining (as is 
common practice with borrow pits) to act as a wet area in the landscape. 
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5.12.1.2 Mine Plan Version 7 

The Alternative Mine Plan (Mine Plan Version 7) was introduced subsequent to the scoping phase 
consultation process as concerns were raised by I&APs and authorities regarding the impact of mining 
on wetlands. According to AAIC, this mine plan presents challenges in terms of mine plan sequencing 
and blending of coal to provide Kusile with an adequate supply of coal at the correct specification. 
 

5.12.1.3 Recommendations by I&APs 

During the development of the offset plan, Wetland Consulting Services will consult with I&APs and will 
consider recommendations made by I&APs. 
 

5.12.2 AAIC’s Strategy for Developing a Wetland Offset Plan 
The draft EIA Report listed potential alternative wetland offset options (see Section 5). These were 
regarded as preliminary since the preferred mine plan was not defined at that stage. The purpose of 
listing potential wetland offset options at that stage was to stimulate debate and obtain comments from 
I&APs and authorities during the review of the draft EIA Report.  
 
Although alternative mine plans were evaluated to minimise impacts on wetlands, AAIC maintains that 
there are serious risks associated with the alternative mine plans and that their base case mine plan 
(Mine Plan Version 6) should be adopted as the preferred mine plan. Subsequently, AAIC has appointed 
Wetland Consulting Services to develop a wetland offset plan based on Mine Plan Version 6 being 
implemented. The plan will thus address offsets for wetlands affected as part of Mine Plan Version 6. 
 
DWA, DMR and MDEDET have not given clear feedback on their requirements for wetland offsets / off-
site mitigation and on-site mitigation for affected wetlands. Offsets plans are not legislated and it is 
uncertain what potential future legislation on this topic would require. No National or Mpumalanga 
provincial guidelines currently exist for wetland offset projects despite numerous offset projects already 
been undertaken within the Mpumalanga coalfields with varying degrees of success. Each has had its 
own approach which has been project specific depending on objectives, requirements of the authorities 
and the willingness of different mining houses to pursue and/or embrace the approach. Recognizing the 
need for such guidelines, the SANBI Grasslands Programme recently funded a project entitled: Towards 
a best-practice guideline for wetland offsets in South Africa. A draft version of these guidelines has been 
released. The technical guidelines contained in this report, which were developed specifically for coal 
mining in the Mpumalanga Highveld, will be considered in as part to the strategy to develop a wetland 
offset plan for New Largo Colliery. 
 
It is clear that developing an offset plan for New Largo could be a lengthy process of which the first step 
is to develop a strategy according to which the offset plan would be developed. The strategy as 
proposed by Wetland Consulting Services is presented in Appendix U. Part of the strategy would be to 
involve I&APs, stakeholders and authorities through the environmental monitoring committee in the 
process, evaluate comments and recommendations made by these parties, evaluate alternative offset 
options, and develop a final offset plan on the selected offset options. 
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Figure 5-6: Direct and indirect wetland loss as a result of the proposed mining as per Wetland 

Offset Strategy (Appendix U) 
 

5.13 Closure Vision and Alternative End Land Uses 
See Section 13.3 – Rehabilitation and Closure. 
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6. Description of the Affected Environment 
6.1 Physical Environment 

6.1.1 Climate 
Temperatures 
The location of the Eskom monitoring station (Kendal 2) is shown in Figure 6-2. Minimum, mean and 
maximum temperatures for Kendal 2 for the period January 2005 to April 2011 are illustrated in Figure 
6-2. Annual average maximum, minimum and mean temperatures for Kendal 2 are given as 27°C, 10°C 
and 16°C, respectively, based on the 2005-2011 records. Average daily maximum temperatures range 
from 31°C in December to 20°C in June, with daily minima ranging from 15°C in January and December 
to 3°C in July. 
 

 
Figure 6-1: Daily temperature profile (Kendal weather station, January 2005 to April 2011) 

 

Precipitation 
Long-term monthly average rainfall figures for various stations within the Witbank region are given in 
Table 6-1. Long-term average total annual rainfall is in the range of 730 mm to 750 mm. Rain falls mainly 
in summer from October to April, with the peak being in January for the region. 
 
Table 6-1: Long-term monthly rainfall figures (mm) for various stations within the Witbank region 

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann 
Middelburg (1904-1950) 132 103 88 42 19 7 9 8 22 63 124 118 735 

Bethal (1904-1984) 134 94 78 46 19 7 8 10 25 78 128 120 747 
 
 

Wind Patterns 
As depicted on the wind roses below, the predominant wind direction within the New Largo region is from 
the west-northwest (Kendal 2). Less frequent winds are from the southern sector. During daytime there 
is an increase in winds from the west-northwest (Kendal 2) while at night-time the frequency of winds 
increase from the east-southeast. Night-time conditions also reflect a decrease in wind speeds and an 
increase in calm conditions. 
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Figure 6-2: Location of the Kendal 2 meteorological data set in relation to the proposed New Largo Colliery 



Environmental ServicesReport S0403/NLC/EIA01, February 2012 (Revision 01-Final) 

 

 
 

 
New Largo Colliery 
ENVIRONMENTAL IMPACT ASSESSMENT REPORT (Final) 

190

 
 

Figure 6-3: Annual average and day/night time wind roses (Kendal 2 weather station) 
 

 
 

Figure 6-4: Seasonal average wind roses (Kendal 2 weather station) 
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6.1.2 Topography 
The study area comprises of moderately flat to gently undulating plains. The proposed pit extents fall 
within higher lying areas and the topography gently drops to the east and west away from the proposed 
pits. Due to the generally flat topography, several isolated surface water pans are present within the 
study area. The area is bisected by moderately wide to wide open drainage ways and non-perennial 
streams. 
 

6.1.3 Soils 
The majority of soil forms encountered in the study area are of the orthic phase. These include Hutton, 
Clovelly, Griffin, Glencoe and Mispah. Some hydromorphic soil forms were also identified, including the 
Pinedene, Avalon, Bloemdal, Longlands, Westleigh, Kroonstad, Rensburg, Bonheim and Katspruit.  
 
The materials present in the area vary in both physical and chemical composition. This is largely based 
on the parent materials from which the soils are derived with additional alterations imprinted by the 
geomorphology of the area including varying ground roughness, slope and attitude of topography, with 
the climatic signature of the variable and seasonal changes. Due to the complexity of the 
geomorphologic systems a wide range of soil forms and families are found in the area.  
 

Physical Characteristics: 
The physical characteristics of the orthic phase soils include: 

 Topsoil clay percentages that range from as low as 12% to 18%, and as high as 18% to 25% 
depending on the host geology from which they are derived, 

 Subsoil clays that range from 18% to greater than 45%, 

 Moderate to good in-situ permeability rates (0.74 to 2.15m/day), 

 Moderate to good intake (infiltration) rates, 5 to 12 mm/hr, and 

 Moderate (80 to 120 mm/m) water holding capacities. 
 

The major soil types that exhibit moderate structure and which were encountered within the study area 
are associated with the more highly hydromorphic soil forms and colluvial soils associated with the more 
highly hydromorphic soil forms and colluvial soils associated with the low lying areas in and around the 
drainage lines and wetland environments. 
 

Chemical Characteristics 
In general, the chemical analysis returned results typical for soils derived from sedimentary parent 
materials. A sample was taken from the soils derived from the more basic parent materials, from the two 
major pans, and from the areas bordering the wetlands (Transition Zone). The results of the analysis 
indicate the following general trends: 

 A pH range of between 3.70 and 6.55 (slightly acid) for the range of soils within the site; 

 Calcium, Phosphorous and Potassium levels are average to slightly higher than average; 

 Sodium, Zinc and Magnesium values are generally moderate to slightly low; 

 An organic carbon matter content varies from 0.19% to 4.23% C, but is generally low (<0.75% C). 
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The study area has been affected by the commercial farming that has been practiced for many years on 
significantly large portions of the study area. It is likely that these activities will have impacted on the soil 
chemistry and to a limited extent on the land forms that have developed.  The sensitive nature of some 
of these soils will need to be considered if they are to be disturbed or impacted by the proposed 
opencast coal mine. 
 

6.1.4 Geology 
The study area falls within the north-eastern part of the Witbank Coalfield. The Witbank Coalfield is 
underlain by pre-Karoo rocks, mainly Bushveld Complex and Pretoria Group volcanics. Glaciation events 
resulted in the deposition of tillite (Dwyka Formation) on the basement rocks over most of the area. 
Within the Karoo Sedimentary Sequence, the Ecca Group rests on top of the Dwyka Formation. In the 
Witbank coalfield the coal-bearing Vryheid Formation occurs at the bottom of the Ecca Group 
conformably to the underlying Dwyka Formation. 
 
The Dwyka Formation consists of tillite, siltstone and sometimes a thin shale development. The Ecca 
Group consists predominantly of sandstone, siltstone, shale and coal. The Vryheid Formation in the 
Ecca Group contains five bituminous coal seams, numbered as No. 1 to No. 5 from bottom to top. The 
No. 2, No. 4 and No. 5 seams are the most economical coal seams in the Witbank Coalfield. 
 
The regional geology is illustrated in Figure 6-6 and surrounding mining areas in Figure 6-7. 
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Figure 6-5: Topography  
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Figure 6-6: Geology  
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Figure 6-7: Surrounding Mining Areas 




