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EXECUTIVE SUMMARY 

This report outlines the results of the monitoring programme conducted as part of compliance with 

integrated water use licenses 08/C12D/ABCEFGIJ/2160 and the Impumelelo road D714 

construction license 10/C12D/CI/4899 conditions which were granted to Impumelelo Mine in June 

2013 and December 2016 respectively. In essence, the report addresses the Integrated Waste and 

Water Management Plan and Environmental Management Plan requirements by Impumelelo Mine 

which were submitted to the Department of Water and Sanitation (DWS) and to the Department of 

Mineral Resources (DMR) to address monitoring requirements of water resources for potential 

polluting activities. 

According to the approved water use licenses, they authorize section 21a, 21c&i, 21e, 21f, 21g and 

21j water uses of the National Water Act, Act No.36. Water monitoring is therefore aligned with 

these water uses.  

 

The site geology and the underlying aquifers comprise the sedimentary rocks that belong to the 

Vryheid Formation of the Ecca Group in the Karoo Supergroup succession. These rocks were 

deposited under shallow-water conditions hence the coal bearing formations. These rocks are 

intruded by dolerite (sills and dykes), which has a significant influence on the aquifers occurring in 

this area. Shallow weathered aquifer, which extends to a depth of approximately 30m or just above 

the dolerite sill and deep Karoo Aquifers (>30m deep, mostly below the dolerite sill) occur as a 

result of prominent dolerite sheet that unconformably overlies the Karoo sediments.   

 

Hydrologically, Impumelelo is located predominantly in quaternary catchment C12F of the Vaal 

River catchment, with the northern-most reaches of the site draining into quaternary catchment 

C21A of the Limpopo- Olifants Primary Drainage Catchment. The northern boundary of the 

Impumelelo lies on a watershed bound of Catchment C21A AND C12F 

 

The water use licenses prescribe weekly monitoring of the surface water resources during 

construction and monthly monitoring during operational stage, and bi-annual monitoring frequency 

for groundwater. However, groundwater levels are monitored quarterly, with sampling bi-annually. 

 

The results indicated the following: 

 The natural surface water  

The latest monitoring results for the natural surface water in the vicinity of the Impumelelo shaft 

area showed: 

 Sodium bicarbonate dominance. 



SASOL MINING (PTY) LTD.                               IMPUMELELO 
 Impumelelo Integrated Water Monitoring Report – January 2020 to June 2020     

 
  

August 2020                                                                                         SASOL MINING (PTY) LTD 

iii 

 Influence of upstream activities is observed in SBD-3 and SBD-8 indicated by dominance of 

sulphate signatures whilst SBD-1 revealed improved water quality, attributed to cleaning of 

salt precipitates when the dam was dry in 2019 dry season. 

 A comparison of latest data with prescribed IWUL limits revealed that nitrates and ammonia 

exceed with IWUL limits for surface water resource protection, suggesting influences from 

agricultural practices.  

With regards to regional monitoring on the outskirts of the shaft site but within the Impumelelo 

mining boundary the results revealed:  

 Dominance of bicarbonate signatures with limited influence from anthropogenic activities   

 Sulphates have remained consistently above the limits since the commencement of the 

monitoring programme, with much prominence from SWQ13. Possible influence by the 

upstream coal conveyor is strongly suspected to influence the water quality of SWQ13. 

 A comparison of sulphate and chloride trends with the water use license water quality limits 

revealed a general non-compliance with the IWUL water quality limits. 

Generally, the limits set for surface water resource monitoring are low as compared to the 

observed water quality for the streams in the Impumelelo area. The D714 road construction 

license limits are further stringent than the Impumelelo integrated license. 

The dirty water dams 

 The latest water quality from the dirty water dams revealed sodium bicarbonate signatures.  

 The quality from the dirty impoundments revealed general compliance with all the 

parameters specified in the water use license except for sodium, chloride and fluoride. The 

non-compliance of these parameters have been consistent with each monitoring run.  

The groundwater system 

For the groundwater system, a combination of landowners and Sasol owned boreholes are 

monitored in the Impumelelo area. These boreholes monitor both dewatering impacts that could 

potential result from mining activities and in some cases pollution from potential pollution sources.  

- For the shallow groundwater system:  

Un-impacted groundwater level conditions are presented by the latest dataset. This is strongly 

supported by a convincingly correlation between borehole water level elevation and topography.   

Regarding water quality compliance determination, sulphates and electrical conductivity were 

chosen to primarily represent mining impacts. Random non- compliances were noted, but could not 

be associated with any of facilities belonging to the mine. However, SB2-21, SB2-23, SB2-24 and 

SB2-25 indicate impacts that are associated with mining facilities.  
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Other water quality constituents were incorporated in data analyses and interpretation. These 

present sporadic non-compliances which, in some cases, are suggestive of low water quality limits 

set for compliance for groundwater.  

- The deep groundwater system 

To ascertain mining related impacts for deep groundwater, the latest water level records were 

overlain on mined out areas. Most boreholes presented un-impacted conditions- revealed by a 

strong correlation between surface topography and water level elevation. Few boreholes did not 

conform to this, presenting deeper water levels, of which a closer look revealed that these are the 

baseline conditions for the boreholes. An exception to this is SB2-6d which revealed to be impacted 

by mining activities.    

With regards to water quality compliance, the majority of deep boreholes showed compliance with 

IWUL limits. Few boreholes exceeded the limits for sulphate limit of 96mg/l though. Some of these 

boreholes are drilled deep, reaching coal seam and could be influenced by geology.  

Other water constituents such as chloride and sodium showed strong non-compliance, suggesting 

low limits set for compliance. These are mostly influenced by underlying geology.   
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1 INTRODUCTION 

This report outlines the results of the monitoring programme conducted as part of compliance 

with integrated water use licenses 08/C12D/ABCEFGIJ/2160 and the Impumelelo road D714 

construction license 10/C12D/CI/4899 conditions which were granted to Impumelelo Mine in June 

2013 and December 2016 respectively. The monitoring programme focuses on an integrated 

approach, where all water sources are holistically monitored for potential impacts of mining. In 

essence, the report addresses the Integrated Waste and Water Management Plan and 

Environmental Management Plan requirements by Impumelelo which were submitted to the 

Department of Water and Sanitation (DWS) and to the Department of Mineral Resources (DMR) 

to address monitoring requirements of water resources for potential polluting activities.  

The following water uses and monitoring requirements were identified in the IWUL, in terms of 

section 21 of the National water Act, Act No.36 of 1998, as crucial for the monitoring programme: 

i. Taking water from a water resource - section 21a. This essentially accompanies the 21j 

water uses which address removal of water from underground for safe continuation of 

mining. The volumes removed from underground are attached in Annexure A. 

ii. Storing of water- section 21b: currently not taking place 

iii. Impeding or diverting the flow of water in a watercourse as well as altering the bed and 

banks, course or characteristics of a watercourse- section 21c&I (based on coal conveyor 

stream crossing and road stream crossing). Monitoring of water resources for this use is 

addressed in two forms: 

a. Biomonitoring, which is done twice a year during wet and dry season and 

addresses quantification of impacts to aquatic invertebrates, coupled with 

chemical analysis- the report is attached in Annexure C.   

b. A dedicated monitoring programme which considers chemical water analysis on 

a monthly basis, monitoring surface water resources that are crossed by the 

conveyor or streams close to the shaft area which could possibly be affected by 

the activities of the shaft including construction. This is reported in section 3.1 

iv. Engaging in a controlled activity, with reference made to irrigating garden/lawns with 

treated wastewater- section 21e. This water use has commenced, but potable water is 

currently being used, therefore, no monitoring is followed but measurement of water 

usage.  

v. Discharging of waste or water containing waste into a water resource through a pipe, 

canal, sewer or other conduit- section 21f. Reference is made to the release of treated 

sewage water through a pipe/ canal into a stream- the report that indicates quality of 

water released into the environment is attached in Annexure D. Downstream monitoring 

influence is catered for in section 3.1.2.     
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vi. Disposing of waste in a manner which may detrimentally impact on a water resource- 

section 21g. Reference is made to the disposal of mine water into authorized pollution 

control dams.  

vii. Removing, discharging or disposing of water found underground if it is necessary for the 

efficient continuation of an activity (mining) or for the safety of people section 21j. 

Monitoring for this is addressed through groundwater monitoring and it is reported in 

section 4. 

According to the water use license, the following variables are required for analysis.  

 Surface water resource monitoring: Flow, Temperature, pH Electrical Conductivity (EC), 

Suspended Solids (SS), Dissolved Oxygen (DO), Turbidity, Sechi disk depth, Alkalinity, 

Calcium (Ca), Magnesium (Mg), Potassium (K), Sodium (Na), Chloride (Cl), Sulphate 

(SO4), Fluoride (F), Aluminium (Al), Iron (Fe), Manganese (Mn), Zinc (Zn), 

Orthophosphate (PO4 as P), Nitrite/ Nitrate (NO2/NO3 as N), Ammonia (NH4), BTEX, TPH 

and Faecal coliforms.  

 Irrigating with water containing waste: Parameters should at least include pH, Electrical 

Conductivity (EC), Sodium Absorption Ratio (SAR), Ammonia (NH4), Chemical Oxygen 

Demand (COD), Faecal Coliform and Sulphate (SO4). 

 Discharging of waste or water containing waste into a water resource: Parameters should 

at least include pH, Electrical Conductivity (EC), Nitrate (NO3 as N), Ammonia (NH4 as N), 

Chemical Oxygen Demand (COD), Faecal Coliforms, Orthophosphate (PO4 as P) and 

Suspended solids (SS), Chloride (Cl), Sulphate (SO4), Fluoride, Soap, Oil and Grease 

 Groundwater monitoring: As a minimum, the following parameters, should be included in 

the analysis: pH, Electrical Conductivity (EC), Calcium (Ca), Magnesium (Mg), Sodium 

(Na), Chloride (Cl), Sulphate (SO4), Nitrite/Nitrate as N (NO2/NO3) and Fluoride (F). 

For surface water and groundwater resource monitoring, more variables were added in order to 

get a holistic view of potential mining impacts on water resources as well as calculate ion balance 

error.  

Faecal coliforms are monitored for the 21f water uses i.e. where water is treated prior to release 

into the environment. This is not extended to the rest of the monitoring programme as the results 

might not be a reflection of the mining related impacts.   

The sodium absorption ration is also not evaluated since the 21e water uses utilize potable water.   

The screening for BTEX and TPH was conducted in November 2018. No pollution impacts were 

discovered from this monitoring run. A follow-up one will be done every second year (currently 

due in November 2020).    

1.1 Location 

The Impumelelo Mine is located between the towns of Greylingstad and Evander in the 

Mpumalanga Province. To the south west of the mining area, the towns of Secunda and Evander 
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exist. The mining area covers an area of approximately 18 000 hectares. The R547 road 

traverses the eastern edge of the mining boundary. The location and approximate extent of the 

study area is indicated in the Figure 1. 
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           Figure 1: Site location map 
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1.2 Site hydrology  

The Impumelelo mining area is traversed by three main watercourses and their tributaries, 

namely the Grootspruit, Ouhoutspruit and Wolwespruit, as well as the upper tributaries of the 

Kaalspruit.  Each of these streams ultimately drains into the Waterval River, located on the 

eastern boundary of the mining area.  

Impumelelo is, predominantly, located in quaternary catchment C12F of the Vaal River 

Catchment, with the northern-most reaches of the site draining into Quaternary Catchment C21A 

of the Limpopo- Olifants Primary Drainage Catchment. The northern boundary of the Impumelelo 

lies on a watershed bound of Catchment C21A and C12F.  

In terms of surface water resource monitoring, focus is placed on C12F. The mining area drains 

to the Waterval River, which is a tributary of the Vaal River.  

On a regional scale, the mine is located upstream of the Vaal Dam, and the Vaal River converges 

with the Orange River and finally discharges into the Atlantic Ocean on the west coast of South 

Africa. 

 

Figure 2: Quaternary catchments covered by the Impumelelo mining rights area 
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Around the shaft area, wetlands/ small dams exist. They are currently being monitored and would 

serve as the first indicators of pollution from the shaft.   

1.3 Site geology 

The mining area is underlain, primarily, by rocks of the Vryheid Formation which is part of the 

Ecca group belonging to the Karoo Supergroup. The Vryheid formation is made up, 

predominantly, of coal, sandstone and shale. The area is largely covered by dolerite intrusions. 

These intrusions occur in the form of dykes and sills and are present throughout the Ecca Group. 

In some areas they result in vertical displacement of the coal seam. The dolerite dykes have 

effect on mining due to the devolatilization effect these intrusions had on the coal. 

 

The Vryheid formation consists of five coal seams of varying thickness. These include coal seams 

No. 1-5 (Figure 3). The No. 5 Coal Seam (C5) is present over most of the area but has a minable 

thickness only in the northern and western portion of the Highveld Coal Field. The No.’s 1, 3 and 

4A Coal Seams are thin and discontinue. The No. 4 Coal Seam (C4L) is dominant and is 

economically the most important in the Impumelelo area. The average thickness of No. 2 Coal 

Seam (C2) is 4m and it also laterally continues throughout the area. The parting between the No. 

4 upper Coal Seam (C4H) and No. 4 Coal Seam is generally 1m thick in this area and enhances 

the risk of subsidence of the inter-seam parting where both seams are mined. For Impumelelo 

Mine, both the 2seam and 4seam are scheduled to be mined.  
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Figure 3: A generalized stratigraphic column for the Impumelelo mining rights area 
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1.4 Hydrogeological regime 

According to Clean Stream (2009) the geohydrological regime in the Impumelelo area is made up 

of two aquifer systems. The first, the upper, semi-confined aquifer constitutes the shallow 

formations that occur above the main dolerite sills and on pedological discontinuities (e.g. 

hardpan ferricrete formations). This aquifer is often poorly developed in the study area with low 

overall yields (0- 0.3 l/s) and sometimes only seepage moisture was intersected during drilling. It 

is concluded that this aquifer will mostly have yields during times of high rainfall (e.g. summer 

months) and is not used as a reliable source of groundwater supply  

 

The second aquifer is associated with fractures, fissures and joints and other discontinuities 

within the consolidated Karoo bedrock and associated intrusives. On the basis of the drilling 

results and water levels measured from the drilled boreholes, the aquifer thickness in the region 

can vary between 5 and approximately 115 meters. Groundwater contamination resulting from 

the coal mining operation will thus largely be contained in the Karoo Supergroup rocks as the 

Dwyka diamictite acts as a natural barrier for groundwater flow and mass transport at the base of 

Karoo sediments. 

 

1.4.1 Aquifer properties 

Understanding aquifer properties is crucial for groundwater monitoring especially where pollution 

monitoring is concerned as it gives a possible indication of the migration rates of the pollutants. 

Aquifer transmissivity is defined as a measure of the amount of water that could be transmitted 

horizontally through a unit width of aquifer by the full-saturated thickness of the aquifer under a 

hydraulic gradient of 1. Transmissivity is the product of the aquifer thickness and the hydraulic 

conductivity of the aquifer, usually expressed as m2/day (Length2/Time). 

Borehole pump tests performed by Clean Stream in 2009 determined aquifer properties in the 

surroundings of Impumelelo mining area as follows (Table 1).  

 

Table 1: Aquifer thicknesses (after Clean Stream, 2009) 

  
Tf (m2/day) Tm (m2/day) Sf Sm 

Geometric mean 1.7 0.2 4.30E-03 5.00E-03 

Harmonic mean 1.5 0.2 3.70E-03 4.40E-03 

Mean of Geo and 
Harmonic  

1.6 0.2 4.00E-03 4.70E-03 

Note: 

Tf – Transmissivity at the start of the test, usually fracture dominated flow. 

Tm – Transmissivity at the end of the test, usually matrix dominated flow. 
Sf – Storativity  (fracture dominated flow)- assigned value. 

Sm – Storativity (matrix dominated flow) - assigned value. 
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2 APPROACH AND METHODOLOGY 

2.1 Data Collection 

2.1.1 Samples 

Surface water: water samples were collected on a monthly basis for analysis as outlined in 

section 1; 

Groundwater: samples were collected on a bi-annual basis whilst water levels were measured 

quarterly from all the monitoring boreholes. Samples from boreholes were collected by means of 

a through-flow sample bailer; and 

Biomonitoring: Services of an external service provider were utilised; the reports outline methods 

followed for sampling and analysis. Later sections outline the biomonitoring results.  

All water samples were supplied to Sasol Synfuels Water Laboratory for inorganic analyses.  

2.1.2 Water levels 

Water levels were measured using an electronic dip meter on a quarterly frequency. 

2.1.3 Data quality control  

After the data was received from the laboratory, error checking was done, comparing the new set 

of data with historic records. An ion balance error of ± 10% was used as an acceptable range, 

though some samples do exceed this range (outliers). The data was then stored in the 

Impumelelo WISH database.  

2.2 Reporting 

Data will be reported in the form of tables, time series graphs and hydrochemical diagrams, i.e. 

Piper, Schoeller and Expanded Durov diagrams. The results reported cover for the period 

January 2020 to June 2020. The results will be compared, primarily, against the limits prescribed 

by Department of Water and Sanitation (DWS) with reference to License 

08/C12D/ABCEFGIJ/2160 (the Impumelelo Mine integrated water use license). The limits for the 

water use license 10/C12D/CI/4899, the D714 road construction license, which essentially applies 

to 21c&i water uses, will be attached as annexure as the license has very limited parameters and 

will not be utilized fully for comparison, but included in relevant tables for quick reference. The 

limits are appended in Annexure B. A comparison of latest and historic data will also be made.  
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3 RESULTS- SURFACE RESOURCE MONITORING 

3.1 Natural/ clean surface water – Section 21c& i monitoring requirements 

As indicated in section 1.2, monitoring surface water resources is focused on catchment C12F. 

Only a small part of the mining boundary falls in catchment C21A; in fact the part is on a 

watershed boundary for quaternary catchment C12F and C21A. The conducted monitoring 

focuses on quantification of the impact the operational phase of mining has on the natural 

environment. Construction activities have been phased out. Monitoring was intensified during 

construction phase as the construction activities would have a far greater negative effect on 

surface water resources through accumulation of suspended solids and sediments as well as 

increased turbidity as compared to operational phase. The distribution of surface water 

monitoring sources is indicated in Figure 4. The sites SWQ12, SWQ13 and SWQ14 were 

incorporated from the Shondoni monitoring programme as they were appropriate to monitor the 

D714 road alignment impacts into the environment.  

 

Figure 4: The distribution of all surface (clean) water monitoring points 

 

3.1.1 Sampling sites 

The sampling sites are divided into two sets i.e. those that are in the immediate vicinity of the 

shaft, on the headlands of the tributaries of Ouhoutspruit and Wolwespruit. In these areas, there 
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are no definite streams but natural dams. These water sources would be the first to give an 

indication of being negatively affected by the Impumelelo shaft activities. The second set of sites 

are those that are further away, monitoring impacts relating to conveyor watercourse crossing, 

road water crossing, upstream effects of Impumelelo shaft sinking or mining related activities. The 

monitoring schedule for the sites was changed from weekly monitoring (which was a water use 

license monitoring requirement while construction was in progress) to monthly monitoring as 

construction has been completed.  The sites in the immediate vicinity of the shaft include SBD-1, 

SBD-2, SBD-3, SBD-4, SBD-7 and SBD-8, which are raw water dams/ instream dams at the 

headland of the catchment. The sites further away from the shaft area and those that fall in 

conveyor watercourse crossings are monitored monthly; these include SBD-35 to SBD-42 and 

SWQ sites.   

3.1.2 Surface water monitoring in the vicinity of Impumelelo Shaft – the headland of 

Ouhoutspruit and Wolwespruit 

The sites monitoring potential pollution from the Impumelelo shaft site and possibly influences to 

Ouhoutspruit and Wolwespruit tributaries are indicated in Figure 5.   

 

Figure 5: The distribution on surface water monitoring points in the immediate vicinity of 

Impumelelo Shaft 
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3.1.2.1 Water quality trends 

The latest results revealed (as shown in Figure 6): 

 Dominance of bicarbonates in sites SBD-1, SBD-2, SBD-4 and SBD-7 suggesting the 

expected water quality not influenced by anthropogenic activities or in some cases 

dilution effects. 

 Two sites i.e. SBD-3 and SBD-8 showed sulphate enrichment. The sulphate enrichment 

suggest possible negative influence by the upstream facilities such as pollution control 

dam and the coal bunker through runoff.  

 An improvement in water quality of SBD-1 is noted after the dam was cleaned out of salt 

precipitates in the past dry season.  

 Generally, the compliance levels have hardly been achieved from these sites, suggesting 

the low compliance limits prescribed for these water sources. 
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Figure 6: Stiff diagrams indicating the latest surface water quality in the vicinity of Impumelelo 

Shaft. 

Historically, (the period mid-2015 to early 2016) revealed impacts of the pollution control dam to 

the downstream water source, SBD-1 (Figure 7). These signatures are attributed to the time 

when the dam liner problems were encountered (seepage) accompanied by effects of dry 

season, which contributes to precipitation of salts. When the liner problems were solved the 

trends normalized, however still above the IWUL sulphate limits of 70mS/m for protection of 

surface water resources. 
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Generally, the prescribed limits are too low for the surface water resource protection in 

this area, especially if the pre-2015 data is considered (the period that represents 

background values).  
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Figure 7: Sulphate trends for the dams in the immediate vicinity of Impumelelo shaft 

 

For the electrical conductivity results in Figure 8, trends similar to what Figure 7 (sulphate trends) 

shows were noticed. It can be concluded that sulphate contribute more to the salt load observed 

in these dams.  

Although general improvement is noted, none of the sites achieved compliance levels with the 

approved Impumelelo 21c&I water use license limits. This is true for only the most recent data 

set, otherwise SBD-4 has, for the most part of the monitoring, consistently complied with the 

limits. 

Once again, it needs to be noted that the limits set for surface water resource for this are 

too low, almost impossible to meet.     
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Figure 8: Electrical Conductivity trends for the surface water monitoring sites in the immediate 

vicinity of Impumelelo Shaft 

3.1.2.2 Summary of water quality vs. prescribed Impumelelo water quality limits 

The latest water quality data from surface monitoring sites in the immediate vicinity of Impumelelo 

shaft revealed non-compliance with sulphates, EC and sporadically, nitrates (Table 2). pH was 

noted to be more alkaline for these instream dams. Overall, it can be inferred that there is 

pollution coming from the upstream activities (shaft area) affecting these dams. The dry season 

results are contributing to the non-compliances observed due to salt precipitation in the dry 

season. No correlation could be observed when the aggregate qualities were compared with 

recent water qualities reflective of wet season conditions. Furthermore, the salt cleaning done in 

SBD-1 is showing the positive results.  
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Table 2: The water quality results of the natural surface water sources in the immediate vicinity of the Impumelelo Shaft vs. the prescribed Impumelelo water quality limits 

Site Name SBD-1 SBD-2 SBD-3 SBD-4 SBD-7 SBD-8   SBD-1 SBD-2 SBD-3 SBD-4 SBD-7 SBD-8 

IWUL 21c &I limits 
(surface water) 

IWUL 21c &I 
limits (surface 

water) 

Date Measured 
2020/06/02 

14:15 
2020/06/02 

14:49 
2020/06/02 

14:59 
2020/06/02 

15:09 
2020/06/02 

15:26 
2020/06/02 

15:32   Average water quality values 

08/C12D/ABCEFGIJ/2160 10/C12D/CI/4899 

pH 7,5 8,7 9,21 8,85 9,18 7,83   8,11 8,38 8,38 7,97 8,58 7,82 7.0- 8.5 6- 8.5 

EC  60,2 53 67,3 58,9 72,9 93,6   175,07 73,69 72,40 47,89 81,01 83,49 <45 <50 

TDS  391 345 437 383 474 609   1128,22 496,49 470,11 311,72 527,22 602,38 NS NS 

Ca  32,51 29,01 28,43 21,77 35,44 79,48   59,87 35,66 35,00 21,42 38,64 54,27 <80 NS 

Mg 21,21 18,01 40,86 21,14 57,6 41,94   62,30 28,47 35,41 21,50 55,59 28,71 <60 NS 

Na  57,52 43,46 50,04 61,16 37,36 68,68   243,72 77,94 67,90 41,75 49,74 75,94 <70 NS 

K  2,3 4,37 2,3 9,72 3,16 4,92   5,68 4,31 5,23 8,77 4,08 5,28 <50 NS 

M-Alk as CaCO3  186 151 132 134 250 231   269,40 195,13 218,71 182,78 279,91 216,88 120 <100 

P-Alk as CaCO3  0 18 33 16 58 0   16,57 12,12 16,67 5,97 28,16 2,00 NS NS 

Cl  26,9 35,64 27,03 38,86 38,45 37,25   121,95 48,60 38,37 39,72 49,59 49,15 <150 NS 

SO4  122,5 84,73 204,2 108,01 135,79 252   582,40 174,71 181,30 76,76 172,33 192,66 <70 NS 

NO2 + NO3 as N <0.20 0,75 <0.20 2,94 <0.20 5,96   1,70 0,65 1,34 0,72 0,64 3,15 <0.2 NS 

F 0,737 0,438 0,375 0,836 0,382 0,433   1,54 0,80 0,63 0,89 0,43 0,77 <1 NS 

Al  <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   0,64 0,35 0,58 1,65 0,31 0,18 <0.5 NS 

Fe <0.10 <0.10 0,24 <0.10 <0.10 <0.10   0,82 0,34 0,84 1,44 0,38 0,94 <0.2 NS 

Mn  <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   3,12 3,27 8,18 1,34 1,74 1,74 <0.2 NS 

B  0,39 0,53 0,41 0,34 0,22 0,47   0,69 0,25 0,24 0,20 0,22 0,32 NS NS 

Ni <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Si 17,08 2,71 15,19 3,21 10,8 23,67   11,86 7,56 9,90 11,11 12,26 14,66 NS NS 

Cd <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Cu <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Pb <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Zn <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   0,3 0,1 <0.11 <0.11 0,3 0,1 <1 NS 

SS 15 8 <5 21 32 <5   116,9 40,4 151,5 95,2 32,0 54,8 <25 <25 

COD 51 26 40 70 60 <5   52,8 39,4 42,2 55,2 50,2 26,4 NS NS 

PO4 <0.20 <0.20 <0.20 <0.20 <0.20 2,36   0,9 0,8 0,5 0,9 0,5 2,3 <0.5 NS 

NH3 0,8 0,47 0,28 0,44 0,21 0,91   0,9 0,6 0,8 0,8 0,7 1,8 <0.007 NS 

All parameters are mg/l unless otherwise stated; pH in pH units; EC in mS/m 
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3.1.3 Regional surface water monitoring (the outskirts of Impumelelo Shaft) 

The distribution of the monitoring surface water sources for streams that could be impacted by 

Impumelelo conveyor watercourse crossings, road construction and mining activities is indicated 

in Figure 9. These are the sites falling in the outskirts of the Impumelelo shaft area, but aid in 

understanding the regional impacts to the surface water resources. The results of this section 

need to be viewed in the context of catchment scale i.e. there are other role players within the 

catchment and not all the non-compliances registered would necessarily be influenced by the 

Impumelelo Mine activities.    

During the monitoring period the following sites were recorded dry at some point: SBD-36, SBD-

37, SBD-39, SBD-42, and SWQ13. The report will therefore reflect the results for the last run of 

monitoring conducted 

 

Figure 9: The distribution of surface water monitoring sites within the Impumelelo mining area, but 

away from the shaft site 

 

3.1.3.1 Water quality trends 

The latest water quality data of the regional monitoring conducted for Impumelelo is presented in 

Figure 10. The following was observed:  

 Dominance of bicarbonate signatures in all the observed sites, attributed to water that 

has not or has had limited influence by anthropogenic factors. 
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 Site SWQ13 which monitors the downstream conditions from the Shondoni side (and 

upstream of the Impumelelo conveyor) still reflects dominance of sulphates suggesting 

possible influence by the coal conveyor.    

 Generally, the sulphates have remained consistently above the limits since the 

commencement of the monitoring programme, with much prominence from SWQ13.  

 A comparison of sulphate and chloride trends with water use license water quality limits 

revealed a general non-compliance with the IWUL water quality limits (Figure 11). Once 

again, it is noted that the limits prescribed for the surface water resource 

monitoring in Impumelelo license are very low compared to the background water 

quality of the surface water resources in this area. 
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Figure 10: Stiff diagrams showing latest water quality trends- Impumelelo regional surface water 

monitoring 

 



SASOL MINING (PTY) LTD.  IMPUMELELO 
 Impumelelo Integrated Water Monitoring– January 2020 to June 2020    

                            
                                                                                                                                                        

August 2020                                                                                    SASOL MINING (PTY) LTD 
              SASOL MINING (PTY) LTD       
 

17 17 

2013 2015 2017 2019 2021

Time

0

500

1000

SO4 [mg/L]

SBD-35

SBD-36

SBD-37

SBD-38

SBD-39

SBD-40

SBD-41

SBD-42

SWQ12

SWQ13

SWQ14

Impumelelo IWUL 21c&i (-, -, -, 70)

Sulphate as SO4

 

Figure 11: Sulphate trends for Impumelelo regional surface water monitoring 

 

The recent records of electrical conductivity revealed a general rise in salinity with time from all 

the sites, suggestive of dry conditions of the streams/ monitoring sites where there is very limited 

dilution (Figure 12). Few sites, which include SWQ12 and SBD-41 reached marginal levels of 

compliance; the rest exceeded the prescribed IWUL limits for Impumelelo.  
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Figure 12: Electrical conductivity trends for Impumelelo regional surface water monitoring 

3.1.3.2 Comparison of the results of regional Impumelelo surface water monitoring 

against water use license water quality limits 

The latest water quality of the Impumelelo surface water resources revealed non-compliances 

with following parameters: EC, M-Alkalinity, SO4, and NH3. Sporadic non-compliances were 

observed with nitrates (Table 3). Generally the latest data presents improved conditions of the 

dams than the aggregate data set. An exception holds for SWQ13, where consistent high 

sulphate concentrations have been recorded. This site is downstream of Impumelelo and 

Shondoni coal conveyor (Table 3). Impacts, most possible from the conveyor are suspected to be 

the underlying cause of the signatures observed.   
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Table 3: Water quality results of the surface water resource within the Impumelelo mineral rights area but further from the shaft site compared against the prescribed Impumelelo IWUL water quality limits 

Site Name SBD-35 SBD-36 SBD-37 SBD-38 SBD-39 SBD-40 SBD-41 SBD-42 SWQ12 SWQ13 SWQ14   SBD-35 SBD-36 SBD-37 SBD-38 SBD-39 SBD-40 SBD-41 SBD-42 SWQ12 SWQ13 SWQ14 

IWUL 21c 
&I limits 
(surface 
water) 

IWUL 21c 
&I limits 
(surface 
water) 

Date Measured 6
/2
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0

2
0

 1
5
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8
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0
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0

 1
6

:0
1

 

6
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0

2
0
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3

:5
1

 

6
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/2
0

2
0

 1
3

:5
9

 

6
/1

/2
0

2
0

 1
3

:3
7

 

  

Average water qualities 
08/C12D
/ABCEFG
IJ/2160 

10/C12D/
CI/4899 

pH 8.31 8.4 8.48 8.08 8.41 8.12 7.7 7.76 7.06 8.37 7.44   8.12 8.19 8.04 7.98 7.99 7.46 7.60 7.53 7.59 7.70 7.40 7.0- 8.5 6- 8.5 

EC  112.9 109.5 88.8 45.5 55.3 72.3 41.7 60.5 38.5 186.4 91.9   78.76 61.55 49.94 47.94 66.75 66.53 48.40 58.94 55.31 83.30 71.55 <45 <50 

TDS 734 712 577 296 359 470 271 393 250 1211 597   
510.7

7 
400.0

8 
324.4

1 407.23 
430.8

8 
489.0

3 310.98 383.07 359.47 541.22 470.85 
NS NS 

Ca 62.5 65.2 52.3 24.1 31.4 37.11 25.02 36.77 18.5 128.58 40.08   43.05 43.33 27.02 28.85 38.61 38.19 32.92 34.00 29.41 48.43 40.00 <80 NS 

Mg 65.5 60.2 40.1 21.21 25.2 21 12.6 18 12.95 34.77 22.06   47.23 35.60 26.71 25.31 33.45 20.38 17.85 18.24 19.04 24.45 19.75 <60 NS 

Na 61.5 51 46.1 22.72 27.1 56.21 22.01 48.01 28.09 198.42 73.04   44.54 33.69 32.08 26.89 40.40 56.35 31.83 47.24 49.92 89.31 58.79 <70 NS 

K 2.34 2.71 2.85 5.1 5.41 9.54 6.23 9.05 5.67 16.58 12.81   3.07 2.71 3.16 5.16 5.09 8.10 6.93 8.14 4.76 7.84 8.78 <50 NS 

M-Alk as 
CaCO3 515 464 380 173 222 181 173 229 129 111 242   

366.9
5 

295.0
8 

225.7
0 215.59 

237.5
2 

178.1
0 203.43 174.20 134.02 138.64 196.85 

120 <100 

P-Alk as CaCO3 9.0 11.0 9.0 0.0 5.0 0.0 0.0 0.0 0.0 11.0 0.0   6.55 8.69 8.89 5.74 4.05 0.79 1.96 0.00 1.47 0.76 2.42 NS NS 

Cl 25.2 26.01 28.1 22.1 25.81 66.39 22 44 29.38 113.69 71.2   20.97 17.39 20.07 26.52 48.91 64.11 29.06 50.38 50.62 81.07 70.27 <150 NS 

SO4 189.5 
176.3

2 125 58.8 69.11 84.57 27 70.11 37.5 612 124.2   
145.4

6 
119.2

1 80.07 66.63 
111.9

9 99.59 69.63 87.80 111.00 216.12 98.86 
<70 NS 

NO2 + NO3 as 
N <0.20 0.36 0.31 <0.20 <0.20 1.61 <0.20 <0.20 <0.20 <0.20 <0.20   <0.20 0.48 0.98 0.34 0.74 3.65 1.59 3.73 0.69 0.71 3.59 

<0.2 NS 

F 0.315 0.335 0.305 0.268 0.301 0.394 0.418 0.633 0.609 0.793 0.375   0.28 0.34 0.46 0.40 0.32 0.47 0.43 0.49 0.71 0.72 0.49 <1 NS 

Al <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.25 0.14 0.12   0.86 0.61 1.27 0.82 0.92 1.14 1.11 2.30 2.97 3.68 0.76 <0.5 NS 

Fe <0.10 <0.10 <0.10 0.15 0.1 <0.10 <0.10 <0.10 0.32 0.17 0.25   0.93 0.71 1.11 0.72 0.85 1.06 0.80 1.57 2.44 3.38 0.67 <0.2 NS 

Mn <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.93 0.22   <0.10 <0.10 0.61 0.85 0.60 0.50 1.10 0.16 0.14 0.70 0.29 <0.2 NS 

B 0.38 0.36 <0.10 0.31 <0.10 0.36 <0.10 <0.10 0.21 0.87 0.25   0.20 0.21 0.23 0.16 0.16 0.29 0.26 0.25 0.27 0.37 0.28 NS NS 

Ni <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Si 16.25 14.49 12.03 8.13 7.32 12.68 12.8 3.78 9.41 10.23 11.57   18.48 17.09 14.95 12.13 10.74 12.71 9.77 12.71 17.58 21.38 12.29 NS NS 

Cd <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Cu <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NS NS 

Pb <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 1.00 <0.10 <0.10 0.62 <0.10 NS NS 

Zn <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10   <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 <0.10 <1 NS 

SS <5 7 10 <5 16 13 8 12 24 19 47   23.57 26.36 78.05 66.66 80.38 62.28 268.29 66.69 93.49 99.88 72.79 <25 <25 

COD 14 7 20 34 27 33 38 27 23 25 111   32.81 29.04 37.11 40.66 38.75 36.54 35.02 35.10 30.21 35.16 42.33 NS NS 

PO4 <0.20 <0.20 <0.20 0.52 <0.20 5.32 <0.20 <0.20 <0.20 <0.20 8.33   0.85 0.43 0.39 0.91 0.46 3.73 2.11 3.32 0.77 0.53 4.41 <0.5 NS 

NH3 0.87 0.56 1.26 0.63 0.81 8.13 0.22 0.43 0.31 0.2 19.3   1.06 0.44 0.78 0.52 0.51 5.39 1.33 4.04 0.59 0.59 8.74 <0.007 NS 

All parameters are mg/l unless otherwise stated; pH in pH units; EC in mS/m 



SASOL MINING (PTY) LTD.                               IMPUMELELO 
 Impumelelo Integrated Water Monitoring– January 2020 to June 2020    

 

 
    

August 2020                                                                                     SASOL MINING (PTY) LTD       
 

20 

3.2 Biomonitoring programme  

As indicated earlier, bio-monitoring programme is conducted separately from the surface 

monitoring programme. It is conducted during wet and dry season by an external consultant. 

However, as the result of the global COVID-19 pandemic and subsequent national state of 

emergency and lockdown imposed by the South African President, no wet-season bio-monitoring 

could be conducted (March/April) due to the measures adopted by Sasol’s external service 

provider. The season has since lapsed, and the next survey will take place in the upcoming dry 

season. See Annexure C for the supporting documents, including the communication received 

from Wet-Earth (service provider) and the Notice of change to certain monitoring requirements 

during COVID-19 lockdown submitted to the Regional Director: Water Quality Management 

Gauteng Region on the 15th of April 2020.  

3.3 Other monitoring requirements relating to 21c &i water uses 

The Impumelelo water use license further requires submission of data as part of the 21c&i 

approval. The following data set was submitted to DWS during the past monitoring and reporting 

periods and has been closed out as it was a requirement for a certain period, save for the 

pollution plume model which gets reviewed and calibrated on a five yearly basis.    

1.  A detailed   master layout   plan(s)   of the   areas   where watercourse(s) are to be 

undermined. These plans must indicate depth of mining, the 1:100 floodline of these 

watercourses, the outer edge of the riparian habitat, and the footprint of extraction for 

a distance of 300 meters from the outer edge of the delineated riparian habitat and for a 

distance of 500 meters from the outer edge of any wetlands. 

1.1 The location and mining method must be included on the master layout plan 

2. The ‘as built’ drawings of Impumelelo pollution control dams. The last set of drawings 

was submitted in February 2015. 

3. A rehabilitation strategy and implementation plan. 

4. Pollution plume model  

5. Pollution inventory for the mine 

6. Photographs indicating the status of construction for the activities attracting water use 

authorization (e.g. dirty water dams and conveyor stream crossings). The last set of 

photos was submitted in February 2015. 

7. A watercourse management plan (including rivers, lakes/dams, springs and wetland) 

which addresses the management and maintenance objectives of all watercourses within 

the mining rights area.   
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3.4 Treated effluent release into the environment (section 21f water use 

monitoring requirements) 

The approved water use license for Impumelelo authorizes for release of treated effluent from the 

sewage treatment plant. The results of the treated effluent released into the environment 

compared to the IWUL limits for effluent release are attached in Annexure D. For the receiving 

environment, the sites identified coincide with the 21c&i monitoring i.e. SBD-2 (shown in 3.1.2).  

3.5 Dirty water (section 21g water use monitoring requirements) 

The Impumelelo shaft site has two pollution control dams i.e. a 7Ml dam which serve as the silt 

trap/ attenuation dam for the bigger 84Ml dam. Commissioning of these dams took place in late 

2015 after an intensive programme of dam-liner testing where the integrity of the dam-liner was 

verified. Sadly, during this testing phase challenges were encountered that led to downstream 

natural dam (SBD-1) being negatively affected. The qualities of this dam have been discussed in 

the previous section.  

Monitoring of the pollution control dams commenced in November 2015. A map presenting the 

positions of the these dams/ monitoring sites in indicated in Figure 13 

 

Figure 13: Location and distribution of dirty water dams at Impumelelo shaft site 
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3.5.1 Water quality 

The latest quality from the dirty water dams indicated: 

 Bicarbonate signatures were observed from latest results, accompanied by sulphates 

(Figure 14), suggesting mine water that has not had a long residence time with mine 

environment to see deterioration in quality. The presence of sulphates is expected as 

these dams store mine water.    

 The sulphate trends generally comply with IWUL water quality limits for disposal of dirty 

water into an impoundment. However, few instances of non-compliance have been 

recorded in SBD-6 if the historic trends are considered (Figure 15). 
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Figure 14: Stiff diagrams indicating the latest quality of the Impumelelo dirty water dams 

The latest EC values revealed with the IWUL limits for dirty water disposal into dams (Figure 16). 

This compliance has been consistent since 2019; prior to that anomalous values (which 

exceeded the prescribed limits) had been recorded. The anomalous peaks mimic the sulphate 

trends as shown in Figure 15. 
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Figure 15: Sulphate trends for the Impumelelo dirty water dams 
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Figure 16: Electrical Conductivity (EC) trends for the Impumelelo dirty water dams  
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3.5.1.1 Comparison of the results of regional Impumelelo surface water monitoring 

against water use license water quality limits 

The quality from the dirty impoundments revealed general compliance with all the parameters 

specified in the water use license except for sodium, chloride and fluoride (Table 4). The non-

compliance of these parameters have been consistent with each monitoring run.  

Although these dams store mine water, a far improved latest water quality was observed, as 

compared to the historic mean water quality data set from the same sources.   

Table 4: The latest and average water quality of Impumelelo dirty water dams vs. limits set for dirty 

water disposal as prescribed in the Impumelelo water use license 

Site Name SBD-5 SBD-6 

  

SBD-5 SBD-6 
IWUL limits for 

dirty water 
storage (21g 
water use) Date Measured 

12/2/2019 
8:37 

12/2/2019 
8:37     

pH 7.86 7.79 8.22 7.76 6-9 

EC 129.1 57.6 170.03 125.83 200- 400 

TDS 839 374 1105.02 832.59 NS 

Ca 108.08 39.12 45.00 54.77 150- 250 

Mg 63.28 25.6 28.66 24.06 130- 150 

Na  63.28 32.36 273.06 183.78 20- 30 

K 1.64 1.16 5.49 5.69 NS 

M-Alk as CaCO3  166 192 316.24 227.70 NS 

P-Alk as CaCO3  0 0 6.93 1.26 NS 

Cl 18.87 10.16 114.06 81.91 5-15 

SO4 527.15 123.44 459.04 374.62 800- 1000 

NO2 + NO3 as N 13.75 1.34 4.08 2.77 50- 100 

F 0.88 0.607 5.04 1.96 0.25- 0.5 

Al <0.10 0.15 2.81 0.46 NS 

Fe <0.10 0.24 0.95 0.39 NS 

Mn <0.10 <0.10 0.43 0.17 NS 

B 0.68 0.37 1.12 0.60 NS 

Ni <0.10 <0.10 <0.10 <0.10 NS 

Si 20.04 15.2 17.37 10.97 NS 

Cd <0.10 <0.10 <0.10 <0.10 NS 

Cu <0.10 <0.10 <0.10 <0.10 NS 

Pb <0.10 <0.10 <0.10 <0.10 NS 

Zn <0.10 <0.10 <0.10 0.13 NS 

SS 20 35 652.83 435.32 NS 

COD 16 19 44.09 60.44 NS 

PO4 <0.20 <0.20 0.40 0.62 NS 

NH3 <0.20 <0.20 0.52 0.83 NS 

All parameters are mg/l unless otherwise stated; pH in pH units; EC in mS/m 
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4 RESULTS:  GROUNDWATER SYSTEM- SECTION 21G & 21J 

WATER USE MONITORING REQUIREMENTS 

Approximately eighty-eight (88) boreholes are currently being monitored across the mine 

boundary. These boreholes serve to monitor dewatering impacts that mining can 

potentially pose to aquifers as well as pollutant migration from some of facilities owned by 

Impumelelo Mine. Some of these boreholes belong to landowners within the Impumelelo mining 

area and are mainly monitored for dewatering impacts for the shallow and deep aquifer whilst 

others (belonging to Sasol) were drilled in pairs with shallow and deep aquifer targeted to monitor 

pollution monitoring from potential pollution sources closer to the shaft site and its related 

infrastructure. 

4.1 The shallow weathered aquifer  

The monitoring boreholes for the shallow groundwater system across the Impumelelo mine 

boundary are depicted inError! Reference source not found. As indicated, these boreholes are 

primarily chosen to monitor the effects of dewatering as a result of mining/ removal of water found 

underground for safe continuation of mining and pollution impact of the shallow aquifer by mining 

activities. These boreholes include the Sasol drilled boreholes as well as those belonging to 

landowners within the mining area of Impumelelo. Their depths vary widely with maximum depth 

being 40m. Inclusion of the landowners’ boreholes was crucial as the mining impacts would 

mostly be observed from.  The shallow aquifer system is where most farmers/ landowners tap 

groundwater from. 
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Figure 17: Distribution of monitoring boreholes for the shallow groundwater system against the Impumelelo mine boundary
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4.1.1 Groundwater level monitoring 

Figure 18 presents the latest groundwater level trends for the shallow groundwater aquifer in and 

around Impumelelo mine. Generally shallow groundwater levels are observed presenting un-

impacted conditions. Such was further verified by correlating groundwater elevations with 

topography. A 97% correlation was obtained, suggesting that the groundwater levels of the 

shallow aquifer mimics topography and there are no localized dewatering cases.   

 

Figure 18: Depth to groundwater for Impumelelo shallow groundwater system 

 

Depth to groundwater: Shallow aquifer 
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Figure 19: A correlation of groundwater level elevation with topography for the Impumelelo shallow 

groundwater system  

 

4.1.2 Water quality 

The latest water quality results for the shallow groundwater system have been presented spatially 

below. Both the sulphates and electrical conductivity were chosen as the key parameters of 

concern to indicate the water quality impacts associated with mining. Just like the previous 

sections, the prescribed IWUL limits were utilized to indicate compliance. The sulphates values 

indicated random non-compliances with sulphate limits not associated with any known facilities 

(Figure 20). This holds true for all the observed boreholes save for those in the vicinity of the 

shaft area i.e. SB2-21, SB2-23, SB2-24 and SB2-25. These boreholes’ targeted monitoring is 

within the reaches of pollution control dams and coal bunker/ emergency coal stockpile.  

In order to comply with IWUL limits sulphate concentration values of less than 87mg/l must be 

recorded. Although non-compliances have been observed in some sites, the recorded sulphate 

values are still less than 150mg/l which the SANS 2005 drinking standards recommend for ideal 

drinking water quality. This suggests the stringent water quality limits prescribed in the 

Impumelelo licenses for water resources in the vicinity of this mine.  

Trend graphs could not be used as there are a number of sites to be considered and the site 

names were not legible.   
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Figure 20: Sulphate trends for the shallow aquifer: Impumelelo mining area  

 

Figure 21 presents the electrical conductivity trends for the shallow groundwater system. What is 

striking about the trend map is that it shows far better compliance than the sulphate map indicate 

in Figure 20. This suggest that sulphates have no dominant contribution to salinity of the 

groundwater resource. This observation is very prominent in boreholes monitoring pollution 

around the shaft area. Instead, the overall influence from cations and anions is presumed to 

contribute to salinity. The above assertion is seen with chloride trend map as well (Figure 22).  
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Figure 21: Spatial distribution of Electrical conductivity (latest) for the shallow weathered aquifer 

 

 

Figure 22: Spatial distribution of chloride concentrations (latest) for the shallow weathered aquifer 
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4.1.3 Summary of water quality data vs. water quality limits 

The summary of compliance of the observed boreholes is not presented in tables like previous 

sections as there are a number of monitoring sources to consider. Instead, the key parameters 

that the Impumelelo water use license has prescribed for compliance have been incorporated in 

this section as graphs to present compliance. These parameters (other than the ones discussed 

in the earlier sections) include are Ca, Na, Mg, NO2+NO3 as N and F.  

Calcium (Figure 23): Generally the observed dataset falls within the prescribed compliance limits 

as set out in the Impumelelo license. However, few sites do indicate a wider range of data and 

their latest records show non-compliance. The observed calcium values are related to underlying 

geology.  

Sodium (Figure 24): With sodium, most of the sites fall outside the compliance limits. The higher 

sodium values are purely attributed to the natural signatures of groundwater in this region which 

are sodium bicarbonate based. Figure suggest the low limits of sodium set for protection of 

groundwater in this region.  

Magnesium (Figure 25): The compliance levels achieved for magnesium are similar to those 

observed in calcium. The outliers fall in the range between 52mg/l (compliance limit) and 100mg/l 

in terms of the latest data.     

Fluoride and nitrates are mostly within the compliance values either reported as below detection 

limit or at low concentrations. 
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Figure 23: Calcium trends for the Impumelelo shallow groundwater system 
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Figure 24: Sodium trends for the Impumelelo shallow groundwater system 
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Figure 25: Magnesium trends for the Impumelelo shallow groundwater system 
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4.2 The Deep aquifer 

The distribution of monitoring boreholes targeting the deep groundwater system is indicated in 

Figure 26. The focus, as the map shows is monitoring more to the western side of the mine, 

aligned with the mining schedule. The eastern side will be monitored once the mining operations 

progress to the east. These boreholes give early warning to dewatering impacts to the deep 

aquifer as well as indicate any potential pollution from possible polluting sources within the 

Impumelelo mining rights boundary. The depths of the boreholes vary from more than 40m to 

more than 200m below surface in some areas. The average depth for the coal seam is in the 

order of 190m below surface for C4L whilst 2seam is 30m deeper than C4L (±220m). The 

deepest borehole, SB2-6d, is 211m deep.  
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Figure 26: The distribution of monitoring boreholes for the deep groundwater system: Impumelelo 
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4.2.1 Groundwater level monitoring 

The latest groundwater level trends were plotted spatially for the boreholes monitored in the 

Impumelelo area (Figure 27).  

 

Figure 27: Depth to groundwater for Impumelelo deep groundwater system 

The levels were overlain on the mined out area so that mining related impacts can be ascertained 

easily. Isolated water sources revealed deep groundwater levels. When such deep water level 

were observed, the data was scrutinised further in order to determine whether there is any 

relationship between topography and the water levels. Thus, the figure was generated, which 

revealed poor correlation (Figure 27) i.e. 59%.  

 

Depth to groundwater: Deep aquifer 
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Figure 28: A correlation of water levels with topography for the Impumelelo deep groundwater 

system 

  

The dataset was then scrutinised further, with the boreholes that present deep water levels such 

as the dataset in Table 5 excluded.  

  

Table 5: Selected boreholes excluded in correlation of water level elevation with depth 

Borehole Name/ 
No. 

Borehole depth (mbcl) 
Borehole water level (mbcl)  
(May 2020) 

SB2-6d 211 92.21 

SS45 138.6 33.97 

SS175 83.77 22.97 

SS331 76.04 24.15 

SS391 117.22 24.62 

mbcl: meters below casing 

 

With this move, a far better correlation (93%) was observed (Figure 29). 
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Figure 29: Correlation of water levels with topography- Impumelelo deep groundwater system 

 

 

The depths of these boreholes suggest the nature of the water levels for these boreholes other 

than dewatering as the baseline information suggest that even before the mining was 

established, deep water levels were observed (Figure 30). Moreover, the mining operations have 

not reached their locations to have impact on their water levels. This holds true for all the 

boreholes observed with the exception of SB2-6d, which over time has shown gradual decline in 

water levels. It is concluded that this borehole is presenting dewatering conditions associated 

mining that is taking place in its vicinity (Figure 30).    

 

 



SASOL MINING (PTY) LTD.                               IMPUMELELO 
 Impumelelo Integrated Water Monitoring– January 2020 to June 2020    

 
    

August 2020                                                                                     SASOL MINING (PTY) LTD    

40 

2008 2010 2012 2014 2016 2018 2020 2022

Time

100

80

60

40

20

SB2-6d

SS175

SS331

SS391

SS45

Water Level Depth of selected deep boreholes

 

Figure 30: Groundwater level depth for the selected deep borehole for the Impumelelo deep 

groundwater system 

4.2.2 Water quality 

With water quality data, the same format that was followed for shallow aquifer was followed with 

the deep aquifer. Given the number of boreholes that needed reporting, the linear trends look 

very busy; as a result, few parameters of concern relating to mining activities were chosen to 

represent the quality of the monitoring boreholes. In this regard, sulphate and electrical 

conductivity were chosen for the quick reference in terms of compliance with prescribed water 

license quality limits.  

The latest water quality trends for the deep groundwater system generally show compliance with 

sulphates limit of 96mg/l. This holds true for all the observed boreholes except for SS180, SS204, 

SS175, SS176, SB2-6d, SS210, SS393, SS179, SS331, SS418 and SS414 and SS51. The 

depths of these boreholes vary, with some going into the coal seam e.g. SB2-6d (211m deep) 

while others are relatively shallow. Although these boreholes seem to occur in the same vicinity in 

a linear north eastern south western direction, the EC levels and chlorides do not suggest 

correlation as some of these boreholes show compliance with prescribed IWUL limits for the 

selected parameters. This rather indicate the low limits set for groundwater in this area.     
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Figure 31: Spatial distribution of sulphates for the deep groundwater system in Impumelelo 

 

With electrical, spatially the quality trends mimic the sulphate trends, suggesting that the 

sulphates influence the salinity of these boreholes (Figure 32). Although these boreholes show 

compliance with IWUL limits (87mS/m), it is worth mentioning that the limits set for this 

groundwater resource is low.  Figure 33 is an evidence of the low IWUL limits where the latest 

chlorides concentrations are shown. The prescribed limits for chlorides as set out in the license is 

38mg/l.  
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Figure 32: Spatial distribution of EC for the Impumelelo deep groundwater system  

 

 

 

Figure 33: Spatial distribution of chloride trends for the Impumelelo deep groundwater system 

 

4.2.3 Summary of water quality data vs. water quality limits 

Generally, the Impumelelo water use license has limited water quality limits. Other than what is 

already outlined above, the parameters not included are Ca, Na, Mg, NO2+NO3 as N and F. The 

following was noted pertaining to compliance: 

Calcium (Figure 34): Most of the sites comply. An exception holds for SS204 which is at marginal 

levels of compliance and SS418 which recorded concentrations in excess of 400mg/l. 
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Sodium (Figure 35): Generally, the majority of the sites indicated non-compliance. The nature/ 

signature of groundwater in this region is sodium dominated and therefore the set compliance 

limits possibly suggest to be low to reach compliance levels  

Magnesium (Figure 36): With magnesium, few outliers were noted, which included SS179, 

SS180 and SS204, SS393 and SS418.  

In general, it can be concluded that SS418 presents poor quality which far exceeds the IWUL 

limits whilst SS218 is in marginal compliance. All other sites are generally within the limits despite 

the lower limits prescribed for compliance for this groundwater resource.    

The nitrates and fluoride are mostly complied with and no graphs have been produced for them.   
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Figure 34: Calcium trends for the Impumelelo deep groundwater system 
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Figure 35: Sodium trends for the Impumelelo deep groundwater system 
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Figure 36: Magnesium trends for the Impumelelo deep groundwater system 
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5 DISCUSSION AND CONCLUSIONS  

 The natural surface water  

The latest monitoring results for the natural surface water in the vicinity of the Impumelelo shaft 

area showed: 

 Sodium bicarbonate dominance. 

 Influence of upstream activities is observed in SBD-3 and SBD-8 indicated by dominance 

of sulphate signatures whilst SBD-1 revealed improved water quality, attributed to 

cleaning of salt precipitates when the dam was dry in 2019 dry season. 

 A comparison of latest data with prescribed IWUL limits revealed that nitrates and 

ammonia exceed with IWUL limits for surface water resource protection, suggesting 

influences from agricultural practices.  

With regards to regional monitoring on the outskirts of the shaft site but within the Impumelelo 

mining boundary the results revealed:  

 Dominance of bicarbonate signatures with limited influence from anthropogenic activities   

 Sulphates have remained consistently above the limits since the commencement of the 

monitoring programme, with much prominence from SWQ13. Possible influence by the 

upstream coal conveyor is strongly suspected to influence the water quality of SWQ13. 

 A comparison of sulphate and chloride trends with the water use license water quality 

limits revealed a general non-compliance with the IWUL water quality limits. 

Generally, the limits set for surface water resource monitoring are low as compared to the 

observed water quality for the streams in the Impumelelo area. The D714 road construction 

license limits are further stringent than the Impumelelo integrated license. 

The dirty water dams 

 The latest water quality from the dirty water dams revealed sodium bicarbonate 

signatures.  

 The quality from the dirty impoundments revealed general compliance with all the 

parameters specified in the water use license except for sodium, chloride and fluoride. 

The non-compliance of these parameters have been consistent with each monitoring run.  

The groundwater system 

For the groundwater system, a combination of landowners and Sasol owned boreholes are 

monitored in the Impumelelo area. These boreholes monitor both dewatering impacts that could 

potential result from mining activities and in some cases pollution from potential pollution sources.  
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For shallow groundwater system:  

Un-impacted groundwater level conditions are presented by the latest dataset. This is strongly 

supported by a convincingly correlation between borehole water level elevation and topography.   

Regarding water quality compliance determination, sulphates and electrical conductivity were 

chosen to primarily represent mining impacts. Random non- compliances were noted, but could 

not be associated with any of facilities belonging to the mine. However, SB2-21, SB2-23, SB2-24 

and SB2-25 indicate impacts that are associated with mining facilities.  

Other water quality constituents were incorporated in data analyses and interpretation. These 

present sporadic non-compliances which, in some cases, are suggestive of low water quality 

limits set for compliance for groundwater.  

Deep groundwater system 

To ascertain mining related impacts for deep groundwater, the latest water level records were 

overlain on mined out areas. Most boreholes presented un-impacted conditions- revealed by a 

strong correlation between surface topography and water level elevation. Few boreholes did not 

conform to this, presenting deeper water levels, of which a closer look revealed that these are the 

baseline conditions for the boreholes. An exception to this is SB2-6d which revealed to be 

impacted by mining activities.    

With regards to water quality compliance, the majority of deep boreholes showed compliance with 

IWUL limits. Few boreholes exceeded the limits for sulphate limit of 96mg/l though. Some of 

these boreholes are drilled deep, reaching coal seam and could be influenced by geology.  

Other water constituents such as chloride and sodium showed strong non-compliance, 

suggesting low limits set for compliance. These are mostly influenced by underlying geology.  
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ANNEXURE A 

ABSTRACTION VOLUMES- 21a water uses 
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ANNEXURE B 
Water quality limits prescribed to Impumelelo Colliery by DWA as per the 

approved water use license (08/C12D/ABCEFGIJ/2160) authorised in June 

2013 

Parameters Units 
IWUL SW 

limits 
21c&i  

IWUL SW 
limits 
21e 

IWUL 
water 
limits  

21f 

IWUL dirty 
water storage 

limits 
21g 

IWUL GW 
limits 

pH  - 7- 8.5 6.5-8.5 5.5- 7.5 6- 9 6- 9 

EC mS/m <45 100 40 200- 400 87 

TDS mg/l NS NS NS NS NS 

Ca mg/l <80 NS NS 150- 250 92 

Mg mg/l <60 NS NS 130- 150 52 

Na mg/l <70 NS NS 20- 30 44 
Sodium absorption 

ration (SAR) 
- NS 5 NS NS NS 

K mg/l <50 NS NS NS NS 

M-Alk mg/l <120 NS NS NS NS 

P-Alk mg/l NS NS NS NS NS 

Cl mg/l <150 NS 60 5- 15 38  

SO4 mg/l <70 20 40 800- 1000 NS 

NO2/ NO3-N mg/l <0.2 NS 0.5 50- 100 3 

PO4 as P mg/l <0.5 NS 0.5 NS NS 

NH4 as N mg/l <0.007 3 1 NS NS 

F mg/l <1 NS 0.25 0.25- 0.5 0.3 

Al mg/l <0.5 NS NS NS NS 

Fe mg/l <0.2 NS NS NS NS 

Mn mg/l <0.2 NS NS NS NS 

B mg/l NS NS NS NS NS 

Ni mg/l NS NS NS NS NS 

Si mg/l NS NS NS NS NS 

Cd mg/l NS NS NS NS NS 

Cu mg/l NS NS NS NS NS 

Pb mg/l NS NS NS NS NS 

Zn mg/l <1 NS NS NS NS 
Suspended solids 

(SS) 
mg/l <25 NS 10 NS NS 

COD mg/l NS 75 20 NS NS 

Faecal coliform Cfu/100ml NS 126 0 NS NS 

Soap, oil & grease  NS NS 0 NS NS 

NS- Not specified 
SW: Surface water 
GW: Groundwater 
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Water quality limits prescribed to Impumelelo road D714 by DWA as per the 

approved water use license (10/C12D/CI/4889) authorised in December 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site Name: 

 IWUL 21c &I limits (surface 
water) 

10/C12D/CI/4899 

Flow l/s l/s N/A 

Temperature oC <10% variation 

pH  - 6- 8.5 

EC  mS/m <50 

M-Alk as CaCO3  mg/l <100 

SS mg/l <25 

DO mg/l ≥6 

Turbidity  NTU NS 

M-Alk as CaCO3  mg/l <100 
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ANNEXURE C 

BIOMONITORING REPORT 
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ANNEXURE D 

WATER QUALITIES FOR TREATED 
EFFLUENT DISCHARGED INTO THE 

ENVIRONMENT- 21f water use 

 


