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SASOL IMPUMELELO MINE: EVALUATION OF ASPECTS IN THE IWWMP   
 

1 Evaluation of alternative mine layouts in terms of groundwater inflow 

 
1.1 Background: 
 
The previous groundwater study into seepage to Impumelelo Mine was conducted in 2016 for 
deep (140-200 mbs) underground mining of the 4S and limited parts of the 2S.  In the 2016 
scenario all underground areas would have been mined through high extraction mining 
(stooping).  The high extraction mining would have resulted in surface subsidence (roof 
collapse) in some areas and higher associated ingress of surface water through cracks and 
depressions.  The layouts relative to the mine boundary, wetlands and buffer zones for the 
three scenarios are shown as maps in Appendix A.  
 
The potential subsidence and crack formation below watercourses and wetlands is a major 
potential impact and water ingress to the mine may be exponentially higher through such areas 
if conditions are favourable.  Sasol was therefore requested by the Department of Water and 
Sanitation (DWS) to evaluate scenarios where high extraction mining is avoided below 
watercourses, wetlands and their associated floodline areas.  An in-depth study into the risks 
in terms of underground stability after mining and closure at Sasol was completed by Jones & 
Wagener in 2018.  Please refer to the relevant sections on groundwater and quality risks 
discussed in this report, e.g. Section 3 and sections 4.4, 6.3 and 6.4.    
 
The groundwater inflow figures provided below contain the results of evaluating three mining 
scenarios as described below: 
 

Alternative Description Extraction 
ratio 

Comment 

Option 1 Low extraction only 35% Safety factor of 2.0, no measurable effect on 
surface expected. 

Option 2 High extraction only 50% Safety factor of 1.2 - 1.0, worst case subsidence 
of 1-2 meters assumed for high extraction areas, 
but less than for stooping. 

Option 3 Low and high 
extraction combined 

35% and 50% Safety factor varying from 2.0 to 1.0, 
intermediate effects depending on degree of 
extraction, worst case intermittent subsidence of 
1-2 meters assumed for high extraction areas. 
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1.2 Methodology: 
 
The same approach and methodology were utilised to calculate groundwater seepage rates 
to the underground mining areas during the 2016 study. The reasons are that (1) this approach 
is in our opinion the safest and best way to estimate seepage rates at this early stage of a 
mine’s life (without actual monitoring data over long a period of time), and (2) it enables 
comparison between the 2016 figures and the current three options under evaluation. 
 
The methodology is based on variability of surface cover that has a direct influence on effective 
recharge to the aquifer below.  At the same time the effective recharge rates were varied for 
a low, medium (most probable) and high recharge scenario.       
The work flow for Option 1 can be summarised as follows: 

- Use the annual mine layouts (progress plots) and calculate the area (in plan) mined in 
each year; 

- Use remote sensing information of the entire mining right area to identify rock outcrop 
areas and areas where only boulder outcrop occurs; 

- Determine the area mined every year below 1) rock outcrop areas, 2) boulder outcrop 
areas and 3) where no outcrop occurs. 

- Apply a range of effective recharge values per year to each of the yearly mined-out 
surface areas based on rock outcrop status.   

- Use the calculated recharge values to determine cumulative inflows and time-to-fill 
estimations    

 
For Option 2, the exact same annual layouts were used as Option 1 but in the end, higher 
effective recharge percentages were applied to the high extraction areas based on the surface 
cover distribution.   
 
For Option 3, the process was the same but had to be repeated for the two different types of 
mining (high and low extraction) as follows: 

- Use the annual mine layouts (progress plots) and calculate the area (in plan) mined in 
each year for both low and high extraction mining; 

- Obtain the various recharge areas for low and high extraction mining as the latter 
increases over time while replacing the former; 

- Determine the area mined every year below 1) rock outcrop areas, 2) boulder outcrop 
areas and 3) where no outcrop occurs for each of the different mining types; 

- Apply a range of effective recharge values per year to each of the yearly mined-out 
surface areas based on rock outcrop status for low and high extraction separately; 

- Combine the calculated recharge values and use to estimate cumulative inflows and 
time-to-fill estimations.      
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1.3 Results: 
 
The resulting recharge estimations for the three scenarios are provided in the table below.  
The groundwater seepage rates are quoted in cubic meters per day (m3/day) based on 
expected average daily inflows per mine year. 
  

Year 

Option 1: Low extraction 
Option 2: High extraction Option 3: High and low 

extraction combined 

Low 
recharge 

Most 
probable 
recharge 

High 
recharge 

Low 
recharge 

Most 
probable 
recharge 

High 
recharge 

Low 
recharge 

Most 
probable 
recharge 

High 
recharge 

2020 181 343 506 730 1170 1609 181 343 506 

2021 53 100 147 215 327 439 56 103 151 

2022 53 100 146 210 343 475 105 169 233 

2023 58 108 158 228 363 498 76 133 190 

2024 40 79 117 169 275 380 46 88 130 

2025 49 92 135 193 321 449 53 98 143 

2026 57 99 142 203 325 446 63 109 154 

2027 41 77 113 162 266 370 48 87 127 

2028 45 84 123 178 285 393 46 85 125 

2029 39 72 106 149 252 355 46 82 117 

2030 44 81 119 169 283 397 48 87 126 

2031 53 97 141 203 326 450 55 100 145 

2032 45 86 127 183 296 408 62 113 163 

2033 45 86 127 183 296 408 66 116 165 

2034 45 86 127 183 296 408 66 116 165 

2035 45 86 127 183 296 408 66 116 165 

2036 45 86 127 183 296 408 66 116 165 

2037 67 127 187 271 431 591 104 187 270 

2038 67 127 187 271 431 591 104 187 270 

2039 67 127 187 271 431 591 104 187 270 

2040 67 127 187 271 431 591 104 187 270 

2041 67 127 187 271 431 591 104 187 270 

2042 67 127 187 271 431 591 104 187 270 

2043 42 84 126 174 320 465 102 175 248 

2044 42 84 126 174 320 465 102 175 248 

2045 42 84 126 174 320 465 102 175 248 

2046 42 84 126 174 320 465 102 175 248 

2047 42 84 126 174 320 465 102 175 248 

2048 42 84 126 174 320 465 102 175 248 

2049 21 40 59 85 137 189 79 123 166 

2050 21 40 59 85 137 189 79 123 166 

2051 21 40 59 85 137 189 79 123 166 

2052 21 40 59 85 137 189 79 123 166 

2053 21 40 59 85 137 189 79 123 166 

2054 21 40 59 85 137 189 79 123 166 

2055 0 0 0 0 0 0 72 124 176 

2056 0 0 0 0 0 0 72 124 176 

2057 0 0 0 0 0 0 72 124 176 
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Year 

Option 1: Low extraction 
Option 2: High extraction Option 3: High and low 

extraction combined 

Low 
recharge 

Most 
probable 
recharge 

High 
recharge 

Low 
recharge 

Most 
probable 
recharge 

High 
recharge 

Low 
recharge 

Most 
probable 
recharge 

High 
recharge 

2058 0 0 0 0 0 0 72 124 176 

2059 0 0 0 0 0 0 72 124 176 

2060 0 0 0 0 0 0 72 124 176 

2061 0 0 0 0 0 0 54 87 121 

2062 0 0 0 0 0 0 48 75 102 

2063 0 0 0 0 0 0 44 69 93 

 
The figures from the table above represents the amount of groundwater seepage increase 
expected for every consecutive year of mining.  If the recharge figures are considered 
cumulatively and compared with the 2016 schedule figures they add up to the figures indicated 
in the table below and as presented in the graph in Figure 1-1.  Note that only the most 
probable expected recharge rates are shown to simplify the tables and graph.  
 

Year 
Option 1 cumulative 

groundwater seepage 
Option 2 cumulative 

groundwater seepage 
Option 3 cumulative 

groundwater seepage 

2020 343 1408 343 

2021 443 1735 446 

2022 542 2078 615 

2023 650 2441 748 

2024 729 2715 836 

2025 821 3036 934 

2026 920 3361 1042 

2027 997 3627 1130 

2028 1081 3912 1215 

2029 1154 4165 1296 

2030 1235 4447 1384 

2031 1332 4774 1484 

2032 1418 5069 1596 

2033 1504 5365 1712 

2034 1590 5660 1828 

2035 1676 5956 1943 

2036 1762 6252 2059 

2037 1889 6683 2246 

2038 2015 7114 2433 

2039 2142 7545 2620 

2040 2269 7976 2807 

2041 2396 8407 2993 

2042 2523 8838 3180 

2043 2607 9157 3355 

2044 2691 9477 3530 

2045 2775 9797 3705 

2046 2859 10116 3879 

2047 2943 10436 4054 

2048 3028 10755 4229 

2049 3068 10892 4352 
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Year 
Option 1 cumulative 

groundwater seepage 
Option 2 cumulative 

groundwater seepage 
Option 3 cumulative 

groundwater seepage 

2050 3108 11029 4475 

2051 3148 11166 4598 

2052 3189 11303 4721 

2053 3229 11440 4844 

2054 3269 11577 4967 

2055 3269 11577 5091 

2056 3269 11577 5215 

2057 3269 11577 5339 

2058 3269 11577 5463 

2059 3269 11577 5587 

2060 3269 11577 5711 

2061 3269 11577 5798 

2062 3269 11577 5873 

2063 3269 11577 5941 

 

 
 
Figure 1-1: Comparison of the simulated groundwater seepage rates of Options 1, 2 and 
3 in 2020 and the 2016 stooping scenario  
 
The table and graph (Figure 1-1) clearly show the difference in groundwater seepage to the 
mine in a high extraction, low extraction and combined low/high mining scenario.   
If the final expected seepage at mine closure is considered, it follows that: 

- The estimated seepage to the low extraction Option 1 of 2020 is 28% of the water 
make in the high extraction mining of Option 2. 
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- The seepage to the combined low and high extraction Option 3 is nearly double that 
of Option 1 but still only half (51%) of the high extraction Option 2. 

- Although the estimated seepage rates for Option 2 and stooping in 2016 seem very 
similar, the latter involved a smaller mine footprint area and the groundwater seepage 
per area was thus significantly higher in the 2016 scenario.   

  
Because of the lower effective recharge to the mine voids after closure, the time to fill (decant) 
after closure is bound to reduce significantly from Option 2 both to Option 3 and Option 1 and 
the reduction will be more significant if compared to the 2016 stooping scenario: 

- For Option 1 the time to fill because of the low recharge is estimated at 90 years. 
- For Option 2 the time to fill is estimated at 37 years. 
- For Option 3 the time to fill is between the two at approximately 57 years. 

 
Please note that the time to fill estimations are not based on exact volumes (from on contouring 
and modelling of the coal seam floor and roof), but on the average seam mining height of 2.9 
meters.  The estimations are also based on the assumption that the mine workings will be dry 
(all void space is empty) at the end of the LOM.  
Estimations of the decant rate per evaluated option is as follow: 

– Option 1 = little to no decant expected 
– Option 2 = Up to 8 500 m3/d 
– Option 3 = 2 700 m3/d 

 

 
 
 

Decant occurs when mining causes recharge to increase significantly from the natural 
effective recharge rate.  Deep underground mining that causes no measurable disturbance 
(cracking, subsidence) will experience the same rate of recharge after mining as before 
and will fill up until the water level in the voids reaches the surrounding water table.  The 
aquifer around the voids will ‘absorb’ the recharge through horizontal flux that moves 
through.  The only exception is where the surface topography slopes steeply over the 
extent of the mine so that the lowest elevations underlying the mine are higher than the 
lowest surface elevation.  This will result in all the recharge over a large surface area being 
concentrated at the lowest point in the mine and decant will occur while a portion of the 
mine void will remain dry. 
At Impumelelo the lowest surface elevation above the mine voids are well above the coal 
seam and under low extraction conditions, no recharge is expected.   
 
Where surface subsidence occurs and the recharge rate after mining becomes significantly 
higher than the pre-mining recharge, the surrounding aquifer will not be able to absorb the 
natural groundwater flux and the water will decant.        
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1.4 Wetland interaction: 
 
Very few of the wetlands and even watercourses in the area associated with the Impumelelo 
Mine are groundwater-driven. They are mostly non-perennial and the water table is below the 
levels of the wetlands / watercourses.  Instead, they are predominantly soil water driven.  This 
was discussed and there is agreement with the wetland specialist.  The detailed J&W, 2018 
risk assessment protocols also confirm the significant risk of surface water impact (wetlands 
and loss of catchment yield) as opposed to groundwater where the risk is comparatively 
minimal.    
 
Effects of groundwater loss to mine ingress is confined to a local scale – within a few hundred 
meters at most from the subsidence areas.  If a 1 km zone around the Impumelelo mine 
workings is considered, then relative groundwater losses after closure for the various options 
are estimated as follow: 
 

Description Annual Recharge (m3) % of total 

Recharge seepage losses to Option 1 1 190 000 23 

Recharge seepage losses to Option 2 4 226 000 82 

Recharge seepage losses to Option 3 2 168 000 42 

 
1.5 Scenario rating: 
 
It is clear-cut that Option 1 has the lowest ingress rate and virtually little or no expected decant 
after 90 years. 
 
From a groundwater perspective Option 3 does not present a significantly higher negative 
impact.  The shallow aquifer will be impacted locally where subsidence occurs but represents 
and impact that can be fully mitigated as is already happening according to Sasol’s 
longstanding protocol.  The loss of recharge to the final mined area of Option 3 will be in the 
order of 20% more of the immediate recharge ‘catchment’ area than for Option 1.   
 
Impacts of the high extraction options on groundwater quantity can be fully mitigated (J&W, 
2018) by replacing affected user boreholes in the shallower aquifers with other boreholes or 
supplying them with piped water.  
    
The main consideration from a groundwater perspective is the amount of excess water that 
might (possibly) be generated as a result of high extraction mining versus low extraction 
mining, and which will eventually manifest as decant.   
 
Though there are a lot of geochemical modelling and passive treatment options that can be 
done to improve the decant water quality understanding, current indications are that the 
eventual decant water will be not be suitable for release into the environment (it is expected 
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that the decant salinity will exceed guidelines for domestic use and aquatic ecosystems) and 
will have to be treated before release.   
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2 Development of a mine water management strategy 

 
Please note that the mine water management strategy is confined to surface and groundwater 
ingress that ends up in the mine void.  The section is also not intended to address the 
operational water management but the post-closure management of water in the underground 
mine voids.   
 
2.1 Background 

The US EPA summary of the acid mine drainage (AMD) issues in mining and potential 
strategies for treatment and management as stated below is considered very apt and 
applicable to the Sasol Impumelelo Mine.    
There are a variety of approaches to preventing and cleaning up acid mine drainage. Most of 
these focus on trying to neutralize the acid, prevent exposure of mine materials to oxygen and 
flowing/percolating water, or otherwise prevent bacteria from catalyzing the necessary 
reactions. Some common methods include: 

1) Reclamation of contaminated areas by adding lime or other alkaline materials to 
neutralize the acidity. 

2) Soil removal to relocate contaminated material to new sites where it can be monitored 
and treated. 

3) Direct treatment of the contaminated water, either through treatment plants (where lime 
or other neutralizing materials are added to reduce the acidity, which causes metals to 
precipitate out of the contaminated water) or artificial wetlands (which help sequester 
contaminated material in place, and where microbial action produces oxygen-free 
conditions to help prevent further sulfuric acid formation). 

4) Filling in abandoned mines with materials that will prevent the formation of AMD. This 
can include flooding the mines with water to remove the oxygen necessary to form AMD, 
or filling in mines with alkaline materials to prevent the formation of acidic water. 

5) Relocation and isolation of mine waste that may produce AMD if allowed to react with 
water. This often involves isolating the waste from interaction with groundwater by 
moving the waste above the water table, treating it, and covering it with a layer of 
impermeable material to keep out surface water. 

6) Bacteria control – certain common bacteria substantially speed up the formation of AMD. 
Some efforts to prevent AMD involve the use of bactericides to kill these bacteria, or the 
addition of organic waste to provide an alternative energy source for some of these 
bacteria and produce oxygen-free conditions that prevent the formation of sulfuric acid. 

7) Diverting water from the mine site to prevent it from running through AMD-forming 
materials. 

8) Disposing mine waste underwater to prevent exposure to oxygen. 

With Sasol Impumelelo Mine operations being confined to underground mining the options for 
management and mitigation become more limited.  The main outcome of AMD studies 
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recommended AMD management in line with Point 8) above, namely to endeavour for the 
AMD material – which is that the coal bearing seam(s) that will be mined be flooded with water 
as soon as practically possible.     
 
Several geochemical and related studies have been conducted for Impumelelo and nearby 
Sasol mines in the recent past.  The studies at nearby mines are considered applicable to 
Impumelelo since the mined reserves are from the same geological sequences and are 
conducted according to the same mining methods.  The results of the acid-base-accounting 
(ABA), leaching tests and waste classification studies for the Sasol operations all yielded very 
similar results.  The geochemical study results / findings are summarised below.      

i) ABA conducted during the Sasol Impumelelo groundwater study  
- Eleven samples analysed distributed evenly over Impumelelo area. 
- The observed samples from the coal horizon all have inadequate calcium / magnesium 

carbonate to buffer against a drop in pH. 
- The mine would therefore in all probability turn acid after closure.  
- Insufficient buffer capacity is available the coal horizon to neutralize the acidity that is 

expected to be released through oxidation. 
 

ii) ABA Report for Twistdraai Thubelisha Shaft (IGS, 2014) 
- Samples from thirteen boreholes sampled and analysed at various horizons – total of 

118 samples for ABA and XRD / XRF analysis over 1 657 meters of drill core. 
- The No.2 coal seam has the highest risk of AMD of all the analysed horzons. 
- The No.4 seam has an intermediate risk of acid formation with half the samples having 

a high probability of acid formation and the other half having a low probability.  
- The C4 seam is also acid generating. 
- The samples from between C5 and C4L and above coal layer C5 had the highest net 

neutralising potential overall. 
 

iii) ABA Report for Syferfontein Mine (IGS, 2017) 
- Core samples from 6 boreholes (863 meters of core) were used to compile 76 samples 

with full ABA, XRD and XRF analysis. 
- The coal seams C5H and C4H contained the highest potential to produce acidity. 

 
As part of this assessment and compilation of the AMD management strategy, the above 
studies as well as the AMD database of Sasol were provided to Dr. Robert Hansen of the 
University of the Free State (UFS) for review and comment.  After reviewing the information 
Dr. Hansen indicated that: 

- There are stratigraphies present around the coal seams that have neutralising potential 
and are worth evaluating to determine the eventual AMD scenario. 

- This can be done by static and kinetic geochemical modelling that would, based on the 
AMD results of the various AMD profiles of the horizons around the coal seams, if there 
is sufficient neutralisation capacity available. 
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- The kinetic modelling will also indicate the progression of AMD reactions over time, i.e. 
when which base minerals will have been exhausted, how the pH should progress over 
time and what the eventual pH in the mine would be when equilibrium is reached.       

 
Other studies are currently underway at Sasol into various geochemical aspects and the UFS 
also recently concluded a monitoring plan and strategy for Sasol.  The monitoring plan and 
strategy involves a rigorous program of monitoring mine and ambient water quality in the 
various mining compartments as well as water levels to determine areal distribution of 
groundwater recharge and changes over time.   
 
All of these projects form the building blocks of a long-term mine water management strategy 
for the Impumelelo Mine.      
 
 
2.2 Mine water management strategy 
 
 
The best practice guidelines outlines the mine water management hierarchy as follow: 

- Pollution (AMD) prevention and minimisation (containment) of the impacts;  
- Optimisation of mine water reuse and reclamation; 
- if all capacity for reuse and containment has been exhausted, then water treatment 

is the only remaining option.    
 
The main aspects of the water management hierarchy will be used to discuss the mine water 
strategy for the Sasol Impumelelo Mine. 
 

2.2.1 Prevention:  
 
The only ways to prevent AMD from occurring altogether are to: 

1. Not mine – thus prevent exposure of the coal seam containing pyrite to oxygen; OR 
2. To prevent AMD: keep the mine dry indefinitely after mining to prevent AMD reactions 

from occurring because water is absent.  
 
Since this document comprises a strategy for management of mine water in an active mining 
area, Point 1 is out of the question.  From a cost and practicable maintenance perspective, 
Point 2 is also not achievable.   
 
What can and will be implemented as a strategy is to contain affected mine water in mining 
compartments while monitoring mine water quality and levels in the compartments on an 
ongoing basis.  In this way, any negative effects (impacts) are prevented from affecting the 
receiving biosphere.  The available storage capacity of neighbouring mines will also be utilised 
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to extend the period to when excess water occurs to such an extent that all storage capacity 
(read containment) is used for preventing negative impacts from poor quality mine water. 
 
While storage capacity can be utilised as part of the management strategy, prevention 
of the development of AMD is not possible in this case, unless the no-project option is 
implemented and alternative means need to be considered. 
 
It should be noted that the no-project option may not be a feasible alternative either, as 
it will not prevent the permanent sterilisation of the strategic reserve in the long term 
and thus exploitation thereof in future, and will thus only delay the development of AMD 
and not prevent it as realistically the exploitation of the reserve for economical reasons 
will only be delayed and not prevented.  
 

2.2.2 Reuse and reclamation 
 
Mine water is currently reclaimed and reused optimally for various mining purposes such as 
dust suppression and cooling of underground machines such as drills and continuous miners.  
Such reclamation and reuse can only be done while actively mining.   
 
Groundwater from water supply boreholes in the shallower aquifer is used for potable water.   
    
No clean water from outside the mine is used for any mining-related activity. 

 
While some water can be reclaimed and reused, this will not be enough to manage all 
of the affected water throughout the life of mine as well as post-closure, therefore 
alternative means need to be considered.  Sasol Impumelelo will need to update, 
continuously improve and implement a water conservation and water demand 
management strategy to optimise water use on the mine taking into consideration the 
optimal utilisation of affected mine water without wastage of water. 
 

2.2.3 Management of poor quality mine water 
 
Where low extraction mining occurs with a high safety factor (2.0 and higher) no measurable 
surface influence such as cracks or subsidence are expected to occur.  The result is that there 
will be no measurable change (increase) in the recharge to the aquifer as a result of mining.  
Where no significant increase in the effective recharge occurs, little or no decant is expected 
to occur from the mine after the voids have filled up with water.  
 
Where high extraction underground mining occurs that results in surface subsidence, cracks 
on surface and even sinkholes in some cases (NOTE: that sinkholes are NOT expected to 
occur at the Impumelelo Mine), the effective recharge to the aquifer increases significantly.  In 



Director: Suella Steenekamp    Principal Geohydrologist: Gerhard Steenekamp 

such a case, the additional recharge will eventually fill all the mined voids and the water will 
flow out (decant) on surface because the undisturbed aquifer around the mine cannot ‘absorb’ 
the additional water make by transmitting it as horizontal flux.    
 
Both the UFS studies recommend flooding the mine voids (coal seams) as quickly as possible 
with water so as to remove oxygen that would minimize AMD reactions.  Various active and 
passive treatment options can then be applied in improving the quality of the eventual decant 
water so that it can be applied for another meaningful use.  Such use implies not only utilisation 
within mining activities but also making the decant water of sufficient predetermined quality 
subject to background quality and catchment objectives, available to the receiving resource to 
fulfil the resource requirements. 
 
On the active treatment front, de-salination utilising membrane technology such as reverse 
osmosis, is currently in general considered the best final, high-end alternative that can produce 
very good quality water.  However, these treatment processes are very expensive and 
produces saline brines as a by-product which creates a new pollution source that has to be 
dealt with when stored or disposed of.  Another active treatment option is application of 
neutralising agents such as lime or limestone to get the water pH-neutral in a process referred 
to commonly as Carbonate neutralisation.  The disadvantage of neutralisation only is that the 
overall salinity of the neutralised water most often remains too high for release into the natural 
environment.  Therefore, solutions are usually found in the combination of carbonate 
neutralisation combine with de-salination in the form of reverse osmosis.  The effectiveness 
of such options usually depends on availability of the capital intensive OPEX costs and 
achievement of a long term public private partnership post mining.  Other alternatives worth 
mentioning includes Calcium silicate neutralisation, Ion exchange, and precipitation of metal 
sulphides, to mentioned but a few more proved alternatives under similar conditions. 
 
 
Passive treatment / management options would typically entail adding rock or other material 
with high neutralisation (base) potential to the mine voids so that acidity is neutralised in the 
mine where it originates.  Various studies investigate the treatment of mine water through 
constructed wetlands, where metals are precipitated as carbonated or sulphates through 
oxidation or complexation, but this passive treatment options lowers the concentrations of 
some contaminants of concern but not the entire potential AMD package. 
 
The comments of Dr. Hansen regarding base potential apply to passive treatment in that there 
may be sufficient base potential available in the horizons around the coal seam(s) to provide 
enough base potential over the long-term to prevent AMD emanating on the surface.  The 
mineral compositions and ABA information for Impumelelo will be modelled with static 
equilibrium and kinetic geochemical models in order to estimate these effects and the acidity 
profile that can be expected to occur over time towards equilibrium.  The modelling results can 
then be applied in pilot studies through the remaining life-of-mine (>50 years) to confirm the 
eventual mine water quality composition and management options. 
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Other aspects that may influence the AMD long term strategy (but fall outside the ambit of 
this AMD strategy) to be considered is aspects such as treatment design considerations (e.g. 
end use determine design parameters), evaluations of technologies (once a strategy has been 
confirmed various providers and products available at the time of implementation , 50 years 
from now, when decant occurs, should be considered based on best available technology and 
economic considerations at that time), performance guarantees, required operation and 
maintenance requirements, limitation of the various treatment technologies, and costs at the 
time for pumping collection systems, pre-treatment (if required), desalination (if required) 
polishing treatment (if required) and waste collection. 
  
Another aspect that will be monitored and considered as and mine water management 
strategy after closure is the phenomenon of salinity stratification.  It is a known principle that 
salinity stratification occurs in a water body that remains fully undisturbed such as the 
Impumelelo mine voids are expected to be.  With fresh rainwater recharge occurring relatively 
evenly from above, the fresh (low salinity) water will remain on top of the water column of the 
mine and eventual decant will therefore predominantly occur from this lower salinity water.           
 
It is concluded from the above that, although the coal seams have definite acid 
generation potential, eventual decant will not necessarily be acidic due to aspects such 
as neutralising potential between the coal seams and stratification.   However, decant 
water is still expected to be of poor quality (with higher salinity levels). 
 
Time: 
 
In groundwater and geochemical monitoring, modelling and trend analysis, nothing beats long 
term measured data.  The longer the data records, the more accurate the predictive capability, 
and therefore the better and more robust the plans and strategies to address the impacts.  A 
general rule of thumb is that a numerical groundwater model can only predict to a high level 
of confidence for the same period that calibration data is available.  The remaining life-of-mine 
for Impumelelo is well in excess of 40 years.  After closure, the mine voids will take at least 50 
years to fill with water.  This leaves at least 40 years to monitor, model and refine the strategy 
and prepare the underground workings (e.g. adding neutralising capacity) before closure.  
After closure it leaves another 50 years to refine decant volume and quality predictions and 
implement the best management / mitigation / treatment infrastructure before any decant is 
currently expected to occur.    
 
Apart from the higher confidence levels of models based on longer term data, there are several 
pilot and other studies underway at Sasol specifically and throughout the local and 
international mining industry to evaluate management, remediation and treatment options for 
AMD and technologies are improving by the day.  It is therefore nonsensical to at this stage 
commit to one or two treatment or remediation techniques to apply in approximately 90 years’ 
time when new technologies are becoming available and existing ones are improved or 
become available at lower cost on a regular basis.  Furthermore, various treatment options 
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require very specific designs based on exact quality predictions.  Thus, committing to a single 
detailed AMD treatment strategy for implementation now would be premature as the detailed 
monitoring over the long term may proof alternative options as the most economically and 
technically feasible for the actual situation. 
 
 
In spite of this, Sasol Mining have indicated that they accept the responsibility to prepare for 
the worst case management alternative based on current available treatment technology.  The 
existing Brandspruit Water Treatment plant has 4ML/d capacity to treat mine affected water 
from the Impumelelo Mine.  A pipeline has been constructed from the Impumelelo Mine shaft 
area to this water treatment plant in order to transport the water for treatment, this pipeline 
formed part of the 2009 application, was approved and already exists.  The main purpose of 
this pipeline and water treatment is to manage mine affected water abstracted during the 
progression of mining.  Once mining ceases and the mine is allowed to flood, the capacity a 
the water treatment plant will be kept available for the potential decant, unless a better strategy 
is developed prior to the need for this capacity.  A map indicating this existing infrastucutre is 
included in the cover letter to the DWS with the main responses to which this document is an 
appendix.   
 
Sasol Mining has further already commenced with additional studies and investigations to 
consider the development of a holistic water management and treatment strategy that would 
encompass their entire Secunda Complex and all the associated mines as well as the 
expected decant water therefrom. Should such an endeavour be deemed feasible, it will be 
discussed with the DWS in due course. 
 
Summary of mine water management strategy: 
 
A sound strategy starts with knowledge, which in turn starts with measuring and interpretation.  
The point of departure if the Impumelelo mine water management strategy is to maintain – 
and continuously improve on – a rigorous groundwater and mine water quality monitoring 
program in all mine compartments as well as water levels.  The information on geochemical 
processes and recharge distribution in time and space will then be applied on a regular basis 
to: 

- calibrate numerical groundwater flow, mass transport and geochemical models as time 
progresses; 

- to improve level of confidence in predicted final mine water quality; and 
- confirm the ratio of base neutralisation potential available in the lithologies around the 

coal seams.  
With such knowledge the recommended strategy to flood the mine with water will be confirmed 
or amended by, for example, adding rock material or bio-matter before water level recovery 
that can act as additional neutralising capacity.   
 



Director: Suella Steenekamp    Principal Geohydrologist: Gerhard Steenekamp 

The water monitoring program will also measure stratification of the water column so that the 
knowledge thereof can be considered when decisions are to be taken on active treatment 
once decant approaches. 
 
Water quantity (mine water levels, recovery / seepage rate, effective recharge) monitoring in 
the mine workings is equally important as is the monitoring of impacts on water levels in the 
shallow aquifer especially above high extraction areas where risk of subsidence is present.  
In the meantime, water treatment is budgeted in the event that the worst case of poor quality 
water decanting in the form of desalination.    
 
Summary of mine water management strategy – actions to be undertaken: 

 It is proposed that Sasol Mining undertake the following actions in terms of the AMD / poor 
water management strategy: No high extraction mining under watercourses and the 100 

meter buffer zones of these watercourses. 

 Continuous monitoring of water resources. 

 Updated geochemical modelling (proposed every 10 years during the life of mine). 

 Detailed updates of the groundwater flow models based on updated monitoring and 
geochemical modelling (proposed every 10 years during the life of mine). 

 Research and investigate new technologies and new alternatives to be considered.  
Also investigate options to manage water for the Secunda complex as a whole, and 
not individually for each of the mines. 

 Make use of case studies from mines nearing their end to monitor water quality, 
flooding rates, etc to improve the groundwater models. 

 Maintain a minimum of 4ML/d capacity at the Brandspruit Water Treatment plant for 
use for water emanating from the Impumelelo Mine as and when required. 

 Prior to nearing the end of mining (with at least 10 years of minign remaining) refine 
the AMD strategy for the expected decant based on actual figures, case studies, 
monitoring, and new technology. 

 Set aside additional financial provisioning to extend the already existing pipeline to the 
expected decant point in order to allow for the transport of the expected decant to the 
existing water treatment plant. 

 
 
 
 
 
_____________________ 
Consulting Geohydrologist 
Pr.Sci.Nat. 
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3 Appendix A 

Option 1: Low extraction layout 
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Option 2: High extraction layout 
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Option 3: Combined low and high extraction layout 


