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1. INTRODUCTION AND TERMS OF REFERENCE 

1.1 Site Locality and Project Description  

Harmony Gold Mining Limited (Harmony) owns and operates a number of Gold 
Mines and Plants in the West Wits region in the Gauteng Province. The Savuka Plant 
currently deposits tailings onto the Savuka 5a, 5b, 7a & 7b Tailings Storage Facilities 
(TSFs). However, these facilities are approaching their final and approved height, 
and the current planned Life of Mine (LOM) for the West Wits region exceeds the 
available deposition capacity of these TSFs. Accordingly, Harmony is undertaking a 
feasibility assessment to recommence deposition on the Mponeng Lower 
Compartment Tailings Storage Facility. 

Harmony is proposing to recommence deposition on the Mponeng Lower 
Compartment Tailings Storage Facility (hereafter referred to as Mponeng Lower 
Compartment TSF). The Mponeng Lower Compartment TSF is located at 
26°27'11.18"S; 27°24'43.88"E (Figure 1.1 and Figure 1.2).  

Mponeng Lower Compartment TSF is an existing TSF, however, the Mponeng 
Lower Compartment TSF is no longer in operation and is currently utilised as a 
Holding Dam, and a portion of it is used as an authorised Landfill Facility. In order to 
redeposit on the Mponeng TSF, from the Savuka Plant, slurry pipelines will need to 
be constructed from the Savuka Plant to the TSF. The proposed slurry and return 
water pipes extend from the south of Savuka Plant at starting point 26°25'24.95"S; 
27°23'58.94"E, extending southwards, parallel to each other until reaching the 
northern extent of Mponeng TSF where they split. Thereafter, the slurry pipeline 
extends to west before connecting to Mponeng TSF while the return water pipeline 
extends east then south around the TSF to the return water dam. There is an 
alternative slurry and return water pipeline route which extends to the east through 
Western Deep Levels then south along Mponeng Gold Mine before heading to the 
west where it connects to Mponeng TSF. 
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Figure 1.1:Locality of the study area  



3 

Mponeng Lower Compartment TSF Hydrogeology Report 

 

App F5 - Geohydrological Impact Assessment 

 

Figure 1.2: Mponeng TSF site layout  
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2. GEOGRAPHICAL SETTING  

2.1 Climate and Rainfall  

The climate is a typical Southern African Highveld climate with warm to hot summers 
and warm sunny winter days with frosty nights. Rainfall occurs predominantly during 
the summer months because of thunderstorm activity. The mean annual precipitation 
ranges from 565 mm to 697 mm per annum depending on the location of the weather 
station. Rainfall data was obtained from several sources, including mine data and data 
from the South African Weather Service. The rainfall for the region is summarised in 
Table 2.1. 

Table 2.1:  Rainfall Summary  

Period 1927-2000 1962-2008 1983-2004 1966-2012 1900-2000 1958-2011 

Regional 
Average 

Station Name Fochville Carltonville 
Wes 

Driefontein 
Westonaria 

Zuurbekom 
(RWB) 

Randfontein 

Station 
Number 

474899 4746809 04747421 04751744 475528 0475338 9 

Month Average Monthly Rainfall (mm) 

January 104 118 98 130 113 126 115 

February 81 86 74 85 98 92 86 

March 80 77 70 81 78 83 78 

April 45 52 33 48 46 52 46 

May 18 14 14 13 17 12 15 

June 9 7 8 6 6 7 7 

July 5 3 2 3 5 2 3 

August 7 7 8 10 7 6 7 

September 23 19 18 21 19 20 20 

October 56 70 69 72 68 69 67 

November 95 87 80 100 100 99 94 

December 97 111 92 129 111 104 107 

Total 620 651 565 697 668 672 646 

2.2 Topography and Drainage  

The area north of the Mponeng TSF is characterized by a series of parallel hills that 
form the Gatsrand and have an elevation of approximately 1 770 metres above mean 
sea level (mamsl). Drainage from the Mponeng TSF deposits is mainly south 
(Quaternary catchment C23J and C23E), into the Loop Spruit. The Loop Spruit flows 
in a westerly direction and joins the Mooi River at Potchefstroom from where it flows to 
the Vaal River.  

The study area forms part of the Lower Vaal Water Management Area. The Vaal Water 
Management Area (WMA) is the result of the consolidation of the Upper, Middle and 
Lower Vaal catchments. 
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Figure 2.1: Study area topography and drainage   
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3. SCOPE OF WORK 

Harmony has appointed Environmental Impact Management Services (Pty) Ltd (EIMS) 
as the Environmental Assessment Practitioner (EAP) to undertake the necessary 
environmental authorisation and associated consultation processes. MVB Consulting 
was requested to undertake a hydrogeological assessment for the proposed 
recommencing of tailings deposition on the Mponeng TSF. The hydrogeological study 
forms part of the environmental authorisation process. 

The aim of the hydrogeological study is to assess the following: 

¶ Assessment of the hydrogeological environment in terms of aquifer 
development, aquifer hydraulics, groundwater flow and groundwater chemistry. 

¶ Assessment of the potential short and long-term impact from the Mponeng TSF 
on the groundwater environment. 

¶ Recommended management measures to mitigate potential impacts. 

The study includes the following: 

¶ Desktop study of existing information. 

¶ Conceptual model of the groundwater system. 

¶ Numerical groundwater flow and mass transport model. 

¶ Risk assessment and reporting. 

4. METHODOLOGY 

4.1 Desk Study  

The datasets and reports listed in Table 4.1 was provided by the client for the study. 

Table 4.1: Client datasets  

Type Description 

Rainfall Long-term site-specific data (South African Weather Services) 

Monitoring Data 
Annual Water Quality Monitoring Report for Harmony Gold Mine ï WW & CWC: 

July 2022 to June 2023 (GCS, 2023) 

Hydrogeological 
Reports 

Groundwater Flow & Plume Model Update for the West Wits Operations (GCS, 2024). 

Groundwater Assessment for the Mponeng TSF Complex (GCS, 2019) 

Harmony Mponeng- TSF Spring Hydrogeological Investigation (PHASE 1) (GCS, 2025) 

The following additional data sources were also consulted to complete the study: 

¶ Hydrocensus data. Analytical results obtained from groundwater samples 
collected during August and September 2025. 

¶ 1: 500 000 Hydrogeological Map Series of South Africa. 

¶ 1: 250 000 Geological Map Series of South Africa. 
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4.2 Hydrocensus and Borehole Information  

A hydrocensus was previously conducted that identified seven (7) boreholes to the south 
of the Mponeng Lower Compartment TSF. A follow-up census was conducted in August 
2025 and a further six (6) boreholes were located. Information collected from the 
hydrocensus include borehole locality, borehole construction details, type of pump, 
groundwater level and current use. 

The hydrocensus information is summarised in Table 4.2 and the localities of the 
hydrocensus boreholes are shown in Figure 4.1. 

4.3 Sampling and Chemical Analysis  

The mine routinely monitors the groundwater quality in the vicinity of the Mponeng Lower 
Compartment TSF. This data was made available and is used to assess the current 
impacts from the TSF. The hydrocensus boreholes were sampled and the samples 
submitted to Waterlab (Pty) Ltd, a SANAS accredited laboratory (the laboratory 
certificates are attached as Appendix A).  

The hydrocensus groundwater quality is presented in Table 4.3. The water quality is 
compared to the SANS 241 (2015) Drinking Water Guidelines since some of the 
boreholes are used for domestic purposes. The SANS 241 Drinking Water Specification 
is the definitive reference on acceptable limits for drinking water quality parameters (for 
a lifetime consumption) in South Africa and provides guideline levels for a range of water 
quality characteristics.  

Concentrations that exceed the SANS 241 limits are highlighted in red . The water quality 
is generally good and only a few parameters exceed the guideline limits. These are: 

¶ Total Chromium (Cr) in borehole WWHC03. 

¶ Iron (Fe) in boreholes MB1, MB2 and MB3. 

¶ Lead (Pb) in borehole MB1. 

Although the parameters do not exceed the guideline limits, the borehole to the south of 
the study area have elevated TDS, chloride (Cl) and sulphate (SO4) concentrations that 
may be indicative of an impact from the up-gradient mining area. 

4.4 Geophysics and Borehole Drilling  

There are a sufficient number of boreholes in the vicinity of the Mponeng Lower 
Compartment TSF and no additional boreholes were therefore drilled.  

There was also no need for further geophysical investigations. Geophysical studies were, 
however, conducted previously. A geophysical map of the study is presented in Figure 
4.2. The geological features identified on this map was incorporated into the numerical 
groundwater model. 

4.5 Aquifer Testing  

Aquifer or pump testing that was previously undertaken by GCS (2019) from which the 
aquifer parameters in the weathered and fractured aquifers were estimated. This is 
discussed in more detail in Section 5.2.3 of this report. 
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Table 4.2:  Hydrocensus borehole information  

ID Latitude Longitude 
Elevation 

(mamsl) 
Description Owner Contact No. 

Measured Water 
Level 
(mbgl) 

MB1 -26.44516 27.43291 1535.00 
Borehole is obstructed with rocks.  It was previously powered 
by a mono pump. The borehole was vandalised 

Kraalkop Kerneels 078 075 9526 

2.86 

MB2 -26.44034 27.44059 1555.00 This borehole is also vandalised and filled with rocks 5.96m 

MB3 -26.43885 27.44427 1569.00 Borehole not in use 6.85m 

MB4 -26.44027 27.45683 1602.00 Borehole not in use 18.67m 

MB5 -26.44157 27.48257 1566.00 

The shop has a 5000L water storage tank. 

It takes the borehole 3 hours to fill the tank up from empty. 

The petrol station has a water monitoring program 

Engen N12.  Peter - 14.25m 

MB6 -26.41765 27.44654 1690.00 
Borehole used for domestic purposes. Reported yield is 2 500 
lit/hour 

Koos Vaal Maseru 065 811 8454 80m 

WWHC1 -26.47573 27.41802 1486.55 
Groundwater borehole fitted with a pump. 
Domestic Use. 

Piet Rossouw 082 921 1572 

28.18 

WWHC2 -26.47344 27.42543 1472.17 
Groundwater borehole fitted with a pump. 
Domestic Use. 

49.67 

WWHC3 -26.47285 27.41702 1497.28 Groundwater borehole. Not in use. 37.97 

WWHC4 -26.47643 27.42859 1462.84 
Groundwater borehole fitted with a pump. 
Water used for washing only. 

3.46 

WWHC5 -26.47629 27.42934 1465.25 Groundwater borehole. Not in use. Riaan Eleveld 082 468 7998 7.53 

WWHC6 -26.47773 27.42842 1454.92 Elandsfontein Spruit flowing from Mponeng Area. N/A N/A N/A 
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Table 4.3:  Hydrocensus groundwater quality  

Analyses in mg/Ǐ 
(Unless specified otherwise) 

SANS 
241 

MB 1 MB 2 MB 3 MB 4 MB 5 MB 6 
WW-
HC01 

WW-
HC02 

WW-
HC03 

WW-
HC04 

WW-
HC05 

WW-
HC06 

WW-
HC09 

pH - Value @ 25 ºC 
Ó 5 to Ò 

9.7 
7.40 7.90 7.40 7.60 8.10 7.30 7.94 7.63 8.06 7.73 7.61 7.76 6.44 

Electrical Conductivity in mS/m @ 
25°C 

Ò170 38 20 5 25 25 8 76 160 56 117 145 110 29 

Total Dissolved Solids @ 180°C Ò1200 236 126 32 160 164 50 501 1 161 388 786 1 013 631 179 

Total Alkalinity as CaCOϝ - 172 88 16 124 100 28 195 184 120 160 145 52 57 

Chloride as Cl Ò300 9 5 2 3 8 4 77 295 71 174 243 171 22 

Sulphate as SOϞ Ò500 18 6 3 6 8 3 74 188 51 176 242 204 34 

Fluoride as F Ò1.5 0.3 0.2 <0.2 0.2 0.2 <0.2 - - - - - - - 

Nitrate as N Ò11 <0.1 0.1 0.2 0.2 1.1 0.9 2.7 1.3 1.6 <0.1 <0.1 1.4 1.2 

Ortho Phosphate as P - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.09 

Free and Saline Ammonia as N Ò1.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - - - - - - 

Sodium as Na Ò200 24 13 3 18 12 3 30.16 33.63 26.53 87.62 61.24 125.63 15.19 

Potassium as K - 0.9 1.8 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 8.36 <0.5 

Calcium as Ca - 48 24 5 32 33 6 82 168 38 83 128 66 19 

Magnesium as Mg - 8 4 1 5 6 4 34 90 33 52 81 20 11 

Aluminium as Al Ò0.3 0.153 <0.100 <0.100 <0.100 <0.100 <0.100 - - - - - - - 

Arsenic as As Ò0.01 0.083 0.002 <0.001 0.002 0.004 <0.001 - - - - - - - 

Barium as Ba Ò0.70 0.06 0.043 0.028 0.061 0.028 0.052 0.02 <0.02 <0.02 0.04 0.06 0.04 0.05 

Boron as B Ò2.4 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - - - - - - - 
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Analyses in mg/Ǐ 
(Unless specified otherwise) 

SANS 
241 

MB 1 MB 2 MB 3 MB 4 MB 5 MB 6 
WW-
HC01 

WW-
HC02 

WW-
HC03 

WW-
HC04 

WW-
HC05 

WW-
HC06 

WW-
HC09 

Total Chromium as Cr Ò0.05 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.14 <0.025 <0.025 <0.025 <0.025 

Cobalt as Co - <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.01 <0.025 <0.025 <0.025 <0.025 0.02 <0.025 

Copper as Cu Ò2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 

Iron as Fe Ò2 3.53 12 3.12 1.35 <0.025 0.049 - - - - - - - 

Lead as Pb Ò0.01 0.021 0.001 0.005 0.004 <0.001 <0.001 - - - - - - - 

Manganese as Mn Ò0.4 0.311 0.262 0.304 0.167 0.048 0.361  - - - - - - 

Mercury as Hg Ò0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 

Nickel as Ni Ò0.07 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025  - - - - - - 

Selenium as Se Ò0.04 <0.001 <0.001 <0.001 <0.001 0.002 0.001  - - - - - - 

Strontium as Sr - 0.306 0.072 <0.025 0.151 0.149 <0.025 0.41 0.37 0.18 0.23 0.31 0.3 0.07 

Uranium as U Ò0.03 0.005 <0.001 <0.001 0.001 <0.001 <0.001  - - - - - - 

Zinc as Zn Ò5 0.428 <0.025 0.088 0.113 <0.025 <0.025 0.06 0.18 <0.025 0.16 0.02 0.01 0.06 
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Figure 4.1: Hydrocensus borehole locality plan   
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Figure 4.2: Aerial magnetic map of the study area  
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4.6 Groundwater Recharge Calculations  

Recharge is defined as the process by which water is added from outside to the zone of 
saturation of an aquifer, either directly into a formation, or indirectly by way of another 
formation. Groundwater recharge (R) for the study area was calculated using the chloride 
method (Bredenkamp et al., 1995) and is expressed as a percentage of the Mean Annual 
Precipitation (MAP). The method is based on the following equation: 

100
 watergroundin ion  concentrat  Cl ofmean   Harmonic

rainfallin  ion  concentrat  Chloride
R ³=

 

According to Vegter (1995) the recharge in the fractured aquifer is 31 mm / annum with 
water occurring in the shallow weathered zone and water bearing fractures only. This is 
equal to approximately 4% of mean annual precipitation. The average rainfall in the area 
is approximately 646 mm / annum. The average chloride in rainfall for areas inland is 
approximately 1.0 mg/L and the harmonic mean of the chloride concentration values in 
groundwater samples obtained from the mining area is 25.88 mg/L.  

%9.3100
88.25

1
R =³=

 

This value corresponds with Vegterôs value. 

4.7 Groundwater Modelling  

A numerical groundwater model was constructed for this project. The modelling objective 
is to determine the impact of the proposed raising of the Mponeng Lower Compartment 
TSF. Once the impact is determined the following mitigation scenarios should be 
considered: 

¶ No mitigation measures. 

¶ A liner between the existing lower compartment and the proposed new tailings 
deposition. 

¶ Plume containment through scavenger wells. 

¶ Plume containment through tree plantations. 
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5. PREVAILING GROUNDWATER CONDITIONS  

A description of the conceptual hydrogeological model is important to provide an 
understanding of the regional geology, which is the governing factor in both the aquifer 
formation and the movement of groundwater, as well as the hydrogeological setting and 
groundwater occurrence in the mining area. 

5.1 Geological Setting  

The geology of the study area has been described in detail by several authors and mine 
geologists. The following section describes the regional and local geology. 

The regional surface geology includes, in chronological order: 

¶ Witwatersrand Supergroup. 

¶ Ventersdorp Supergroup. 

¶ Transvaal Supergroup. 

¶ Karoo Supergroup. 

The stratigraphy is shown in Figure 5.1 regional surface geology is presented in Figure 5.2. 

5.1.1 Witwatersrand Supergroup 

Truswell (1977) describes the geology of the Witwatersrand Basin as follows: 

The Witwatersrand Basin is a thick sequence of shale, quartzite and conglomerate. There 
are two main divisions, a lower predominantly argillaceous unit, known as the West Rand 
Group and an upper unit, composed almost entirely of quartzite and conglomerates, known 
as the Central Rand Group.  

The West Rand Group is divided into three subgroups namely the Hospital Hill, Government 
Reef and Jeppestown. These rocks comprise mainly shale, but quartzite, banded 
ironstones, tillite and intercalated lava flows are also present. The rocks were subjected to 
low - grade metamorphism causing the shale to become more indurated and slaty. The 
original sandstone was recrystallised to quartzite.  

The Central Rand Group is divided into the Johannesburg and Turffontein Subgroups and 
is composed largely of quartzite, within which there are numerous conglomerate zones. The 
conglomerate zones may contain any number of conglomerate bands, with individual bands 
interbedded with quartzite. The upper conglomerates are usually thicker with coarser 
fragments. An argillaceous zone known as the Booysens Shale (also known as the 
Kimberley Shale) separates the Johannesburg and Turffontein Subgroups.  

The economic gold placers (reefs) are restricted to the Central Rand Group of the 
Witwatersrand Supergroup. A primary economic horizon that is mined in all the mines in the 
region is the Ventersdorp Contact Reef (VCR), at the base of the Ventersdorp lava. The 
Carbon Leader is also mined extensively in the region. Mponeng exploits the Ventersdorp 
Contact Reef (VCR) via a twin-shaft system to depths of between 2 800m and 3 400m below 
surface (AngloGold Ashanti, 2018). 
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Figure 5.1: Stratigraphy of the study area (after Robb and Robb, 1998)  
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Figure 5.2: Regional surface geology  














































































































































