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Executive Summary 

Background 

Golder Associates Africa (Pty) Ltd (a member of WSP) has been requested by Siyanda Bakgatla Platinum Mine 

(Pty) Ltd – Union Mine (SBPM) to undertake the Environmental Authorisation (EA) processes required for the 

expansion of the SBPM operations, specifically for the mining expansion.  

SBPM is therefore intending to apply for the environmental authorisation which will follow a Basic Assessment 

(BA) and an amendment of the Environmental Management Programme (EMPr) for listed activities according 

to the National Environmental Management Act (Act No. 107 of 1998) (NEMA). This application is subject to a 

BA process as contemplated in regulations 19 and regulation 20 of the EIA Regulations, 2014, promulgated in 

terms of the NEMA. 

This report details the surface water impact assessment for the New Pit. 

Surface Water Assessment  

The main watercourse within SBPM mine lease area is the Bierspruit and the ephemeral Brakspruit. An 

ephemeral unnamed tributary of the Brakspruit, referred to as Mortimerspruit, originates within the mine property 

and runs through the mine lease area. The Mortimerspruit and the Sefathlane River confluence to form the 

Brakspruit downstream of SBPM’s mine boundary. The Brakspruit has its confluence with the Bierspruit about 

10 km downstream (to the north-west) of SBPM’s mine boundary. The Bierspruit flows into the Crocodile River 

approximately 50 km from SBPM’s mine boundary (WSP, 2021). 

The Bierspruit Dam, which is located within the Bierspruit catchment to the west of the SBPM lease area, is 

used for recreational purposes by surrounding communities; and most of the mining activity takes place along 

the watershed between the Bierspruit and the ephemeral Brakspruit (WSP, 2021). 

According to the Integrated Water and Waste Management Plan (IWWMP), diversion of clean water at the 

various existing mining operations at Siybana, is not feasible while the Mortimer Spruit is operated as a dirty 

water drainage system (SRK Consulting, 2021).  

Stormwater channels on the mining area particularly in close proximity to the proposed New Pit and are operated 

as dirty water channels and flow to the Barbers RWD. Below Barbers RWD is the Game Farm flood storage 

dam which is the furthest downstream dirty water containment facility within the mine lease area. It is suggested 

that the Game Farm flood storage dam should be kept as dry as possible to allow major flood events to be 

stored and settled in the dam before overflowing into the natural watercourse. Documented reporting shows 

that no overflows have occurred from Game Dam to the Brakspruit since 2010 (overflows were recorded in 

December 2009, April 2010 and December 2010 after heavy rainfall) (WSP, 2021).  

Impact Assessment 

The major activities of concern relating to the surface water resources are: 

Construction phase 

 Vegetation clearing, soil stripping and stockpiling; 

 Construction of project infrastructure; and 

 Transportation and use of equipment.  
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Operational Phase 

 Drilling and blasting;  

 Haulage of ore and haulage of waste rock for storage;  

 Stockpiling of discard and waste rock;  

 Sewage treatment; 

 Stormwater management structures including Return Water Dams (RWD) and Pollution Control Dams 

(PCDs); and 

 Storage and use of chemicals, including fuel. 

Closure/ decommissioning phase 

 Removal of redundant infrastructure and contaminated soils; 

 Grading of project site to ensure long-term drainage conditions; and 

 Soil placement and revegetation of project site. 

Mitigation 

The objectives for the surface water component should include: 

 Managing the cleared areas to limit sedimentation to downstream water resources,  

 Maintaining vehicles and machinery and clearing any spills timeously, to limit contaminated Runoff from 

the site during all the phases of the project, including maintenance of oil and water separators,  

 Designing and maintaining the stormwater management system including the pollution control dams to 

comply to the IWWMP; and 

 Practicing good housekeeping in all areas, including, the waste stockpile, sewage treatment plant and 

workshop area, as well as bunded chemical storage areas, and refuel areas, to limit the volume of 

contaminated run-off to downstream water resources. 

Should the above mitigation be implemented, the construction and operation of the New Pit project is likely to 

have a low/ moderate to positive environmental significance rating at closure. 

Surface water monitoring will take place as proposed. 
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Acronyms/ Abbreviations 

DWS Department of Water and Sanitation 

EIA Environmental Impact Assessment 

EMPr Environmental Management Programme 

GAA Golder Associates Africa (Pty) Ltd 

Ha hectares 

IWULA Integrated Water Use Licence application 

MAE Mean Annual Evaporation 

Mamsl metres above mean sea level 

MAP Mean Annual Precipitation 

MR Mining Right 

MRA Mining Rights Area 

Mtpa Million tonnes per annum 

NIWIS National Integrated Water Information System 

ROM Run of Mine 
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1.0 INTRODUCTION 

Golder Associates Africa (Pty) Ltd (a member of WSP) has been requested by Siyanda Bakgatla Platinum Mine 

(Pty) Ltd – Union Mine (SBPM) to undertake the Environmental Authorisation (EA) processes required for the 

expansion of the SBPM operations, specifically for the mining expansion.  

SBPM is therefore intending to apply for the environmental authorisation which will follow a Basic Assessment 

(BA) and an amendment of the Environmental Management Programme (EMPr) for listed activities according 

to the National Environmental Management Act (Act No. 107 of 1998) (NEMA). This application is subject to a 

BA process as contemplated in regulations 19 and regulation 20 of the EIA Regulations, 2014, promulgated in 

terms of the NEMA. 

This report details the surface water impact assessment for the New Pit. 

2.0 BACKGROUND 

2.1 Project Locality 

SBPM overlays the border of the Limpopo and North West Provinces within the Limpopo Water Management 

Area (WMA). The bulk of the mine lease area lies within the Moses Kotane Local Municipality and a minor 

portion of the property lies within the Thabazimbi Local Municipality in Limpopo (SRK Consulting, 2021).  

The mining rights are situated on the following farms: 

 Portion of the remaining extent of the Farm Elandsfontein 402 KQ; 

 Remaining extent of portion 5 (Portion of Portion 1), portion 8 (Portion of Portion 2) and Portion 9 of the 

Farm Syferkuil 9 JQ; 

 Portions 1-5 and the remaining extent of the Farm Grootkuil 409 KQ; 

 Mineral area 3, mineral area 1, remaining extent of mineral area 1 and mineral area 2 of the Farm 

Haakdoorn 6 JQ; 

 Portion 1 of the Farm Spitzkop 410 KQ; 

 Portions of the Farm Turfbult 404 JQ;  

 Portion of portion 1 and a Portion of the remaining extent of Portion 2 of the Farm Zwartklip 405 KQ; and 

 Portion of portion 2 of the Farm Spitzkop 410 KQ. 

There are settlements in close proximity to the mine with Mmantserre located 6 km west and Sefikile located 

5 km to the southwest. 

Within its mining rights SBPM is the owner of the surface rights on the farms Portion of portion 1 and a Portion 

of the remaining extent of Portion 2 of the farm Zwartklip 410 KQ, as well Grooktuil 409 KQ Portions 4 and 5 

2.2 Project Description 

2.2.1 Process summary 

The footprint of the development has very limited indigenous vegetation as it currently contains several mine 

houses (occupied by mine employees), mine offices and buildings, a railway and some roads. The current 

proposed footprint of the New Pit will go over the existing rail loop within the operation. This rail-loop will be 

realigned to fall outside of the 100 m perimeter of the New Pit. The re-alignment of the railway will not trigger 
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any new listed activities. The mine offices and buildings will be relocated to another area within the mine 

premises. The mine houses and employees will be relocated to new housing which will be provided by the mine. 

The mining will take place in a direction from west to east and the life of mine will be a maximum of 7 years. 

Concurrent rehabilitation will be conducted. The New Pit will be in operation during daytime due to the proximity 

of residential areas, a hospital and a school. 

As part of the EA process a predictive Water Balance model was computed by Golder. The polluted water 

generated from the New Pit will be allowed to flow to the lowest point of the opencast pit where it will be pumped 

into water bowsers and used for dust suppression activities within the pit boundary. If any excess water is 

needed for dust suppression activities, this will be sourced from existing and approved Stormwater control dams. 

The site locality of the New Pit is illustrated in Figure 1 below. 
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Figure 1: New Pit site locality 
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2.2.2 Water Supply 

Siyanda receives its potable water supply from Anglo American Platinum (AAP). AAP has a bulk water supply 

agreement with Magalies water. With the sale of the mining and processing operations to Siyanda, the current 

bulk water supply agreement between AAP and Magalies water will still apply. This service agreement will 

remain in place and AAP will invoice Siyanda for potable water supplied (SRK Consulting, 2021).  

Process water is sourced from dewatering of the underground operations and treated mine sewage effluent with 

make-up supplied by Magalies Water. Boreholes WM31 and WM32 (located near Spud shaft) can provide make-

up if required. Borehole supply (Schedule 1 water use) is also used for livestock watering and domestic purposes 

(SRK Consulting, 2021). Golf course irrigation is via borehole but could also occur via abstraction from Bierspruit 

dam if needed but an infrastructure upgrade and new WULA would be required (SRK Consulting, 2021). 

A 6 ha community organic irrigation project was implemented in 2013 by Union Mine and could potentially 

expand to 10 ha in future. The project was sourcing water from the Magalies Water allocation but will in future, 

once the required infrastructure is in place, use the authorised boreholes to irrigate the area (BH3 and BH5 

located on Union Mine owned land, northeast of the operations) (SRK Consulting, 2021). 

According to the Integrated Water and Waste Management Plan (IWWMP), potable water is supplied to the 

mine from the Vaalkop Dam, 51 km upstream, at a maximum allocation of 18 000 m³/day (6 570 000 m³ per 

annum) (SRK Consulting, 2021).  

2.2.3 Contaminated areas 

Polluted stormwater 

The Integrated Water and Waste Management Plan (IWWMP) reports that diversion of clean water at the 

various existing mining operations at Siyanda, is not feasible while the Mortimer Spruit is operated as a dirty 

water drainage system (SRK Consulting, 2021).  

Stormwater channels on the mining area particularly in close proximity to the proposed New Pit are operated 

as dirty water channels and flow to the Barbers RWD. Below Barbers RWD is the Game Farm flood storage 

dam which is the furthest downstream dirty water containment facility within the mine lease area. It is suggested 

that the Game Farm flood storage dam should be kept as dry as possible to allow major flood events to be 

stored and settled in the dam before overflowing into the natural watercourse. Documented reporting shows 

that no overflows have occurred from Game Dam to the Brakspruit since 2010 (overflows were recorded in 

December 2009, April 2010 and December 2010 after heavy rainfall) (WSP, 2021).  

3.0 BASELINE STUDY 

3.1 Objectives of baseline study 

The baseline describes the catchment and project area in respect of surface water resources and hydrological 

data for the current situation. It informs the impact assessment to support the various legislative requirements. 

The regional location of the New Pit is illustrated in Figure 2 below 
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Figure 2: New Pit Regional location
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3.2 Rainfall 

Rainfall data for the study area was sourced through the Daily rainfall data Extraction Utility (Kunz, 2004). The 

selection of the rainfall gauges was based on the distance of the rain gauges to the study area, length of 

recorded data and the reliability of the recorded data. The properties of the rainfall data analysed are 

summarised in Table 1  

Table 1: Description of rainfall stations 

Station 

name 

Station 

number 

Distance 

from New 

Opencast 

Pit 

Lat Long Alt Record Reliability MAP 

km Degrees Degrees mamsl Years % mm 

Northam 

(POL) 
0587477W 10.3 24.57 27.16 990 32 (1968/11 – 2000/08) 99.6 574.6 

Jersey 

farm 
0587475W 10.3 24.55 27.16 982 27 (1926/09 – 1953/05) 98.1 563.8 

Vlaknek 0587350W 13.9 24.49 27.13 1063 30 (1949/08 – (1979/08) 99.4 663.9 

The monthly rainfall distribution for the three analysed stations is shown in Figure 3. The rainy season is from 

October to April and the dry season is from May to September.  

Figure 3: Average monthly rainfall 

3.3 Catchment Description 

SBPM overlays the border of the Limpopo and North West Provinces within the Limpopo Water Management 

Area (WMA) in the quaternary catchments A24D, A24E and A24F within the Bojanala Platinum District 

Municipality as can be seen in Figure 4 below. The footprint of the development has very limited indigenous 

vegetation as it currently contains several mine houses (occupied by mine employees), mine offices and 

buildings, a railway and some roads.  



March 2022 21468204-350975-5 

13 

Figure 4: Surface Water Quaternary Catchments 
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3.3.1 Hydrological description 

The main watercourse within SBPM mine lease area is the Bierspruit and the non-perennial Brakspruit. An 

ephemeral unnamed tributary of the Brakspruit, referred to as Mortimerspruit, originates within the mine property 

and runs through the mine lease area. The Mortimerspruit and the Sefathlane River confluence to form the 

Brakspruit downstream of SBPM’s mine boundary. The Brakspruit has its confluence with the Bierspruit about 

10 km downstream (to the north-west) of SBPM’s mine boundary. The Bierspruit flows into the Crocodile River 

approximately 50 km from SBPM’s mine boundary (WSP, 2021). 

According to the update EMPr, the Bierspruit Dam, which is located within the Bierspruit catchment to the west 

of the SBPM lease area, is used for recreational purposes by surrounding communities; and most of the mining 

activity takes place along the watershed between the Bierspruit and the ephemeral Brakspruit (WSP, 2021). 

3.3.2 Water Resource Protection 

Government Gazette Number 562 for the Water Resource Classes and Resource Quality Objectives for Mokolo, 

Matlabas, Crocodile (West) and Marico Catchments (18 October 2019) describes the outputs from the 

classification process and the Resource Quality Objectives (RQO).   

The proposed mine site falls within Integrated Unit of Analysis, IUA Resource Unit 12_1, and 12_2, Biophysical 

Node HN42 and relates to quaternary catchment A24F, A24D and A24C as can be seen in Figure 5. IUA has 

been classified as a Class III River. In respect of the classification of rivers, this means that it is a river that is 

greatly used and configuration of ecological categories of that water resource are moderately altered from the 

pre-development condition. 

Figure 5: Integrated Units of Analysis (IUAs) in the Crocodile (West), Marico, Mokolo and Matlabas 
catchments (DWS, 2019) 

Resource Unit 

12_1 & 12_2 

(Biophysical 

Node: HN42) 
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Table 2: Description of Resource Unit IUA 12_1 and 12_2 (DWS, 2019) 

Integrated 
Unit of 
Analysis 
(IUA) 

Water 

Resource 

Class 

Quaternary 
Catchment 

Major 
River 

Gross 

Catchment 
Area (km2) 

Natural 
MAR 
(million 
m3/a) 

Present 

Ecological 
State 

Recommended 

Ecological 
Category 

IUA: 
Bierspruit 

III A24E, 
A24F, 
A24D 

Bierspruit 215 - C/D C/D 

There are no specific Resource Quality Objectives (RQOs) that have been set for quality for this for Resource 

Unit (RU 12_1 & 12_2, Biophysical Node HN42). However, the following water quality RQOs are relevant to this 

quaternary catchment, A24E, A24D, A24F: 

Table 3: Resource Quality Objectives for surface water quality (DWS, 2019) 

Resource Quality Objectives 
Numerical Limits 

Indicator/ measure Numerical Limits 50th Percentile 

The nutrient condition must be 
improved to provide for users and 
the ecosystem. 

Phosphate (PO₄-) * ≤ 0.020 mg/L P - 

Nitrate (NO₃) & Nitrite 

(NO₂) * 
≤ 2.0 mg/L N - 

3.3.3 Surface Water Assessment 

In order to assess the baseline water quality status of the area, water sampled at the various monitoring sites 

is to be tested, this data will then provide the required information to determine the status of the water and 

thereafter what may be impacted by the proposed mine.  

The monitoring sites described in Table 4 below give a good indication of the baseline water quality status and 

assist in assessing the compliance and/or environmental impacts. 

Table 4: Surface water monitoring sites (Aquatico Scientific, 2021) 

Surface water 
monitoring site ID 

Description Latitude Longitude 

UMSW13 Bierspruit Dam S24.91324 E27.14324 

UMSW05 Mortimer tailings return water in 
the solution trench 

S24.96173 E27.15488 

UMSW21 Excess water from Richard 
Shaft canal to Mortimer Spruit 

S24.95862 E27.15429 

UMSW24 Excess water from Spud Shaft 
canal via Mortimer Concentrator 
to Fraser Alexander return 
water dam 

S24.97542 E27.14814 

UMSW25 Excess water from Mortimer 
Smelter to Fraser Alexander 
return water dam 

S24.97184 E27.14543 

UMSW28 Richard Shaft groundwater de-
watering into Mortimer tailings 
solution trench 

S24.96182 E27.15454 

UMSW29 Richard Shaft Hot water Dam S24.95932 E27.15406 
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Surface water 
monitoring site ID 

Description Latitude Longitude 

UMSW37 Declines 4South Erichsen 
Dams (removed underground 
water after settling) 

S24.95612 E27.14096 

UMSW38 Spud Shaft Hot water dams 
removed underground water 

S24.97846 E27.14573 

UMSW39 Spud Shaft Cold Water dam 
(refrigerated water) 

S24.97860 E27.14511 

UMSW40 Spud Shaft transfer to Fraser 
Alexander return water dam 
from shaft to hot water 

S24.97862 E27.14604 

UMSW01 Frasier Alexander Dam S24.96497 E27.14749 

UMSW02 Asgat Return Water Dam S24.93714 E27.17247 

UMSW04 Canal at Pump Station towards 
Dam 

S24.94217 E27.16793 

UMSW26 Mortimer Effluent S24.97330 E27.14833 

WM01 Below FA Dam west of the 
effluent canal 

S24.96332 E27.14612 

WM11 North East of Ivan Tailings Dam S24.94022 E27.17851 

WM26 Below FA Dam next to the canal S24.96290 E27.14684 

WM18 South of 1 and 2 sewage plant S24.94662 E27.1593 

WM23 Northeast of Graveyard S24.9442 E27.1443 

WMB - S24.91110 E27.14350 

WM27 Next to Baberspan Canal 
Bridge 

S24.94406 E27.16476 

WM29 Monitoring Borehole S24.96829 E27.16207 

WM30 Monitoring Borehole S24.97594 E27.15480 

WM34 Below FA dam next to effluent 
canal 

S24.96290 E27.14684 

WM35 Below FA dam next to effluent 
canal 

S24.96290 E27.14684 

WM36 Below FA Dam next to effluent 
canal 

S24.96290 E27.14684 

WM37 North East of Ivan Tailings Dam S24.94022 E27.17851 

WM38 North East of Ivan Tailings Dam S24.93728 E27.16906 

3.3.3.1 Water Quality Assessment 

Water quality assessments for the Siyanda Bakgatla Platnium of both the Central Services/Union Region and 

Union Concentrators, are evaluated quarterly by Aquatico Scientific (a SANAS accredited laboratory), and 

assess the average surface, process water and quarterly sampled groundwater quality in terms of the Integrated 

Water Use License (IWUL - 03/A24D/ABCGIJ/18929 (File No. 16/2/7/A240/C5)) and relevant guidelines over 

various quarterly periods (Aquatico Scientific, 2021). The average water quality results are also assessed 
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against the Department of Water Affairs and Forestry (DWAF) – Quality of Domestic Water Supplies (DWAF, 

1996) for comparative purposes.   

The data indicates that the water quality at this point is impacted by mining activities and is not suitable for 

potable water users or domestic activities downstream  

Table 5: Water quality results and assessment in respect to the IWUL and DWAF of water user 
requirements (Aquatico Scientific, 2021) 

Variables Description of results at the 
Central Services 

Description of results at the 
Concentrator 

Surface Water Monitoring Sites 
 Neutral pH levels of 8.26 were 

recorded with non-saline; 

Total Dissolved solids of 

103mg/l and moderately soft; 

Total hardness of 76 mg/l 

 It is noted that limits of the 

IWUL were exceeded 

regarding the total alkalinity, 

fluoride, aluminium, iron, 

manganese and total 

suspended solids. 

 Neutral pH levels were 

recorded of 7.72 with 

very saline; Total 

dissolved solids of 2163 

mg/l and an extremely 

hard; Total hardness of 

987 mg/l 

 It is noted that the limits 

of the IWUL were 

exceeded regarding the 

calcium, magnesium, 

sodium, total alkalinity, 

chloride, sulphate, nitrate 

(UMSW01 & UMSW26), 

ammonium (UMSW04) 

and manganese 

(UMSW26) 

 It is noted that very high 

nitrate concentration was 

recorded at specific sites 

such as UMSW01 and 

UMSW26 

Process Water Monitoring Sites 
 Neutral pH levels were 

recorded of 7.95 were noted 

with very saline; Total 

dissolved solids of 1561mg/l 

and an extremely hard; Total 

hardness of 826 mg/l 

 It is noted that limits of the 

IWUL were exceeded 

regarding total alkalinity, 

calcium, magnesium, sodium, 

chloride, sulphate, nitrate, 

manganese and total 

suspended solids 

 It is noted that very high 

nitrate concentration was 

recorded at specific sites such 

 It was recommended by 

Aquatico Scientific that 

water from the process 

water monitoring sites be 

kept in a closed water 

circuit due to the high 

potential negative effects 

the water may have on 

the environment and 

downstream water users. 

 It was recommended by 

Aquatico Scientific that all 

process water 

containment facilities be 

lined to prevent seepage 

into groundwater. 
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Variables Description of results at the 
Central Services 

Description of results at the 
Concentrator 

as UMS24, UMS38 and 

UMSW39 

 It was recommended by 

Aquatic Scientific that water 

from the process water 

monitoring sites be kept in a 

closed water circuit due to the 

high potential negative effects 

the water may have on the 

environment and downstream 

water users. 

4.0 IMPACT ASSESSMMENT 

4.1 Major areas of concern for surface water impacts 

The major activities of concern relating to the surface water resources are: 

Construction phase 

 Vegetation clearing, soil stripping and stockpiling; 

 Construction of project infrastructure; and 

 Transportation and use of equipment.  

Operational Phase 

 Drilling and blasting;  

 Conveyance of ore and haulage of waste rock for storage; 

 Stockpiling of discard and waste rock;  

 Sewage treatment; 

 Stormwater management structures including Return Water Dams (RWD) and Pollution Control Dams 

(PCDs); and 

 Storage and use of chemicals, including fuel. 

Closure/ decommissioning phase 

 Removal of redundant infrastructure and contaminated soils; 

 Grading of project site to ensure long-term drainage conditions; and 

 Soil placement and revegetation of project site. 

These relate to the main impacts of: 

 Reduced area; and 

 Increased contaminated run-off during the three phases. 
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4.2 Impact assessment methodology 

An impact is essentially any change (positive or negative) to a resource or receptor brought about by the 

presence of the project component or by the execution of a project related activity.  

The purpose of an impact assessment is to identify and evaluate the likely significance of the potential impacts 

on identified receptors and natural resources according to defined assessment criteria, to develop and describe 

measures that will be taken to avoid, minimise, reduce, or compensate for any potential adverse environmental 

effects, and to report the significance of the residual impacts that remain following mitigation. The assessment 

of impacts proceeds through an iterative process considering four key elements:  

 Prediction of the magnitude of impacts (the consequences of the project on the natural and social 

environment), 

 Evaluation of the importance (or significance) of impacts taking the sensitivity of the environmental 

resources of human receptors into account, 

 Development of mitigation measures to avoid, reduce or manage the impacts; and 

 Assessment of residual significant impacts after the application of mitigation measures. 

Where significant residual impacts remain, further options for mitigation may be considered and impacts re-

assessed until they are as low as reasonably practicable (ALARP) for the project and would be deemed to be 

within acceptable levels. 

The evaluation of baseline data gathered during desktop and field studies provides information for the process 

of evaluating and describing how the project could affect the biophysical and socio-economic environment. A 

clearly defined methodology is used in order to accurately determine the significance of the predicted impact 

on, or benefit to, the surrounding natural and/or social environment. For this, the project must be considered in 

the context of the area and the people that will be affected. 

4.2.1 Significance rating 

The significance of the identified impacts on the various environmental components were determined using 

the approach outlined below. This incorporates two aspects for assessing the potential significance of impacts 

(terminology from the Department of Environmental Affairs and Tourism Guideline document on EIA 

Regulations, April 1998), namely occurrence and severity, which are further sub-divided as follows: 

Occurrence Severity 

Probability of 
Occurrence 

Duration of Occurrence 
Magnitude (Severity) 

of Impact 

Scale / Extent of Impact 

To assess each of these factors for each impact, the following four ranking scales were used (Table 6). 

Table 6: Impact ranking scales 

Magnitude Duration 

10- Very high/ unknown 5- Permanent (>10 years) 

8- High 4- Long term (7-10 years, impact ceases after site 
closure has been obtained) 

6- Moderate 3- Medium-term (3 months- 7 years, impact ceases 
after the operational life of the activity) 



March 2022 21468204-350975-5 

20 

Magnitude Duration 

4- Low 2- Short-term (0-3 months, impact ceases after the
construction phase)

2- Minor 1- Immediate

Scale Probability 

5- International 5- Definite/Unknown

4- National 4- Highly Probable

3- Regional 3- Medium Probability

2- Local 2- Low Probability

1- Site Only 1- Improbable

0- None 0- None

Definitions 

Magnitude is a measure of the degree of change in a measurement or analysis (e.g., the area of pasture, or 

the concentration of a metal in water compared to the water quality guideline value for the metal), and is 

classified as none/negligible, low, moderate, or high. The categorization of the impact magnitude may be based 

on a set of criteria (e.g., health risk levels, ecological concepts and/or professional judgment) pertinent to each 

of the discipline areas and key questions analysed. The specialist study must attempt to quantify the magnitude 

and outline the rationale used. Appropriate, widely-recognised standards are to be used as a measure of the 

level of impact. 

Scale/ Geographic extent refers to the area that could be affected by the impact and is classified as site, local 

(within the quaternary catchment), regional, national, or international. Note that the reference is only to physical 

extent and does not include extent in a more abstract sense, such as an impact with regional policy implications 

which occurs at local level.  

Duration refers to the length of time over which an environmental impact may occur i.e., immediate/transient, 

short-term (0 to 7 years), medium term (8 to 15 years), long-term (greater than 15 years with impact ceasing 

after closure of the project), or permanent; and 

Probability of occurrence is a description of the probability of the impact actually occurring as improbable 

(less than 5% chance), low probability (5% to 40% chance), medium probability (40% to 60% chance), highly 

probable (most likely, 60% to 90% chance) or definite (impact will definitely occur). 

Once these factors have been ranked for each impact, the significance of the two aspects, occurrence and 

severity, will be assessed using the following formula: 

SP (significance points) = (magnitude + duration + scale) x probability 

Table 7: Significance of impact based on points allocation 

Points Significance Description 

SP>60 
High environmental 
significance 

An impact which could influence the decision about whether or not 
to proceed with the project regardless of any possible mitigation. 

SP 30-60 
Moderate 
environmental 
significance 

An impact or benefit which is sufficiently important to require 
management, and which could have an influence on the decision 
unless it is mitigated. 



March 2022 21468204-350975-5 

21 

Points Significance Description 

SP<30 
Low environmental 
significance 

Impacts with little real effect and which will not have an influence 
on or require modification of the project design. 

+ Positive impact An impact that is likely to result in positive consequences/effects. 

4.3 Construction phase impacts 

4.3.1 Increased contaminated run-off during the construction phase 

Clearing of the site will leave areas exposed. Rainfall data has indicated that the period for rainfall is from 

October to April with the highest rainfall being during December, January, and February. As the rainfall events 

are often in the form of heavy downpours, erosion of exposed areas is likely. Sediment run-off can therefore be 

expected during rainfall events. 

Soils stripping and stockpiling may also result in loss of soils through erosion, particularly for topsoil stockpiles 

with unvegetated steep slopes, resulting in increased sedimentation to water resources. 

Contaminants from areas in which contractor vehicles and equipment are housed, as well as from the areas in 

which the construction vehicles and equipment are being used, will include hydrocarbons that are spilled or leak 

during use. Due to increased compacted areas, natural infiltration will be reduced leading to increased run-off 

of high sediment and potential contaminated water. 

During construction it is expected that the magnitude of the impact will be high due to the topography of the 

area and potential contamination from equipment and trucks is likely. 

Because of the proximity of the rivers flowing east and west of the site, the scale of the impacts has been rated 

as local. The duration is likely to be short-term for the cleared areas, as revegetation takes place once 

infrastructure is complete. However, duration is medium-term for the laydown areas during construction. In both 

cases the contamination is highly probable, so that the impact significance is moderate, and will require 

mitigation to reduce the risk. 

4.3.1.1 Mitigation 

In summary the following mitigation is proposed: 

 Reduce areas that need to be cleared to limit high-sediment runoff, 

 Avoid clearing during the months of December, January, and February, when short heavy downpours can 

be expected. This should help to limit erosion, 

 Minimise stockpile height to less than 5 m to reduce erosion potential, 

 Re-use stockpiled soil within as short a period as possible, 

 Rehabilitate areas as soon as possible once construction is complete in an area, 

 Ensure adequately designed berms and stormwater collection facilities to capture sediment before water 

is released to the environment, and  

 Ensure clean-up of hydrocarbon spills from machinery is done immediately, and contaminated soils 

disposed of to a permitted site.  

Should the measures described above be implemented during construction, then the impact significance will 

reduce to moderate – low.  
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4.4 Operational phase impacts 

4.4.1 Reduced catchment area 

Water falling on the proposed project site will flow in the direction of the Barbers Return Water Dam, North East 

of the proposed mine, and the unnamed tributaries, east of the proposed mine, all of which drain to the 

Brakspruit. Due to infrastructure development, the Runoff may be reduced. 

The stormwater design will be such that clean water will be diverted around the site to the tributaries, and it is 

likely that there will be increased flows because of the hardened surface.    

The magnitude is therefore minor as the change in area is negligible in relation to the catchment. The scale and 

probability are rated as site only, and improbable, respectively. It is expected that this will have a low 

environmental impact on the catchment.  

4.4.1.1 Mitigation 

The following mitigation is proposed: 

 Design stormwater management facilities to comply with regulation GN 704 so that clean water is diverted 

away from the mining operations to the water resources.  

A well-designed stormwater management system will ensure that the clean water to the environment is 

maximised, thereby reducing the percentage that is impacted, maintaining the impact significance of low.  

4.4.2 Contaminated run-off from project area 

There are several areas from which contaminated run-off can be expected due to spillages and storage of 

chemicals. These include: 

 Workshop and stores, 

 Change house with showers and ablution facilities serviced by a conservancy tank that will need to be 

emptied by a tanker, or treated at a sewage plant (small package plant),  

 Refuel bays, 

 Waste rock stockpiles, 

 Tailing’s Storage Facilities (TSF); and  

 Topsoil stockpiles.  

Contaminated run-off from these areas may contain hydrocarbons from diesel, oil and lubricants used in 

machinery and other storage and make-up facilities, coal dust, microbiological contamination from the sewage 

treatment plant, change-house and laundry, and sediment.   

Due to the nature of the potential contaminants, and the downstream water users, the magnitude is rated as 

moderate. The scale will be local (within the quaternary catchments), and the duration is expected to be short-

term. From experience it is highly probable that there will be spillages at some time, so that the impact severity 

is calculated to be moderate.  

4.4.2.1 Mitigation 

The following mitigation is proposed: 

 All stormwater management facilities must be designed to comply with regulation IWWMP so that clean 

and dirty water are separated and clean water is diverted away from the mining operations to the water 

resources, 
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 Ensure stormwater management around the waste stockpile and topsoil stockpile are maintained so that 

contaminated water with high sediment loads does not enter the downstream water resources and passes 

through adequately designed sediment traps,  

 Chemical storage areas must be according to best practice and in well bunded areas, 

 Oil and grease traps must be constructed and maintained in the plant area, and collected hydrocarbons 

must be stored and disposed of according to best practice and any relevant legislation, 

 Hydrocarbon spills must be cleaned as soon as possible after an incident and hazardous material disposed 

of in accordance with the conditions of a waste management licence,  

 The sewage treatment plant, which may comprise a conservancy tank, must be inspected and emptied as 

required. The tanker must be emptied at a licensed sewage works. Should the mine include a package 

sewage plant, then the plant must be operated and maintained as per the operational specifications and 

relevant water use license in respect of effluent disposal,   

 Sewage spills that may occur when the tanker empties the conservancy tank must be cleaned up 

immediately, 

 Adequate housekeeping in change-house and wash-bays must be ensured to minimise blockages and 

overflows, and 

 A surface water monitoring programme that will be an early earning system for pollution from the mine, 

and will show trends over time, must be put in place. 

Should the measures described above be implemented, then the impact significance will be reduced from 

moderate to low. 

4.4.3 Overflow from Return Water Dams 

The stormwater management system including the Return Water Dams (RWD) and PCD’s that exist on site are 

potential causes of contamination of surface water. According to the update EMP, below Barbers RWD is the 

Game Farm flood storage dam which is the furthest downstream dirty water containment facility within the mine 

lease area. Game Farm flood storage dam should be kept as dry as possible to allow major flood events to be 

stored and settled in the dam before overflowing into the natural watercourse. No overflows have occurred from 

Game Dam to the Brakspruit since 2010 (overflows were recorded in December 2009, April 2010 and December 

2010 after heavy rainfall) (WSP, 2021). Therefore, the likelihood of overflow from the RWDs is low. Should an 

incident occur, the magnitude is likely to be low to moderate, depending on the quality of the water at the time, 

the duration would be short-term or immediate and the scale would be local, or limited to the site only. With a 

medium probability, the impact significance is low.   

4.4.3.1 Mitigation 

The following mitigation is proposed: 

 The stormwater management facilities must be designed to comply with regulation IWWMP, and 

 Maintain a 0.8 m minimum freeboard, 

 Water samples should be taken for analyses as soon as it appears probable that there may be a spill event, 

especially during the rainy season when the dams are full, to get an understanding of the potential 

contaminants of concern; and 

 Maintain silt traps to limit silt entering the dam. 
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This will ensure that the impact significance is maintained as low. 

4.5 Closure/ decommissioning impacts 

4.5.1 Contaminated run-off during rehabilitation 

Run-off during the rehabilitation (decommissioning/ closure) phase may contain contaminants. These may 

include chemicals that were stored on site during the operational phase, hydrocarbons from equipment used, 

and sediment. In addition, soil compaction to reshape the landform may, prior to revegetation, cause increased 

run-off containing high sediment loads that may still contain additional contaminants of concern, such as 

hydrocarbons.  

Considering to the nature of the chemicals stored during the operational phase, and the nature of the material 

stored in the dumps, the magnitude is rated as moderate, with a medium-term duration, on a local scale. The 

probability is medium with the resultant impact significance of the run-off during rehabilitation expected to be 

moderate.  

4.5.1.1 Mitigation 

The following mitigation is proposed: 

 Shafts must adequately capped to prevent water ingress, 

 All pollution control mechanisms are to be in accordance with GN 704, and all necessary pollution control 

mechanisms must be protected and repaired or established when stockpiles or residue deposits are 

reclaimed, removed or rehabilitated so that water pollution is minimised and abated,  

 Dumps and stockpile areas should be rehabilitated and capping with soil and revegetated with indigenous 

grasses, trees, and shrubs to limit contaminated seepage,   

 The infrastructure that will not remain must be decommissioned, broken down and removed taking into 

consideration best practice, and the areas rehabilitated by revegetating with grasses, trees and shrubs 

indigenous to the area, and 

 Rehabilitated areas must be sloped to ensure run-off towards the surface water resources west and east 

of the proposed mine area. 

 Ongoing water monitoring of the receiving water environment must be undertaken as per the monitoring 

programme developed and in accordance with the conditions of the Integrated Water Use Licence. 

Should the measures described above be implemented then the impact significance should be reduced to low. 

4.6 Impact assessment summary 

The predicted environmental impacts resulting from the proposed project activities are listed in Table 8 along 

with their significance ratings before and after mitigation. 
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Table 8: Summary of activities and associated surface water impacts  

ACTIVITY POTENTIAL IMPACT 
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Construction Phase 

Vegetation clearance 
as project 
infrastructure is 
constructed 

Disturbance of soil resulting in erosion 
and increased sedimentation to water 
resources.  

Downstream 
water 
resources 

8 3 2 4 52 Moderate 4 3 1 3 24 Low 

Soil stripping and 
stockpiling 

Loss of soils through erosion, 
particularly for topsoil stockpiles with 
unvegetated steep slopes, resulting in 
increased sedimentation to water 
resources.  

Downstream 
water 
resources 

8 3 2 4 52 Moderate 4 3 1 3 24 Low 

Construction of project 
infrastructure 

Increased run-off (and erosion) in 
compacted areas and modification of 
natural infiltration. 
Soil contamination from chemical 
spills including sterilisation by cement 
pollutants. 

Downstream 
water 
resources 

8 3 2 4 52 Moderate 4 3 1 5 24 Low 

Vehicles and use of 
equipment/ machinery 

Contamination of soils and 
downstream water resources by 
chemical pollutants.  

Increased soil compaction and run-off 
at equipment and machinery laydown 
areas;  

Potential spills/ leakage of chemicals. 

  

Downstream 
water 
resources 

8 3 2 4 52 Moderate 4 3 1 3 24 Low 
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ACTIVITY POTENTIAL IMPACT 
ASPECT 
AFFECTED 
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Operational phase 

Infrastructure 
operations (including 
blasting) 

Modification of natural soil 
hydrological regime. Loss/ change of 
current land use, including reduced 
area for run-off and hardening of 
surfaces.   

 

 
 

Downstream 
water 
resources 

2 4 2 1 8 Low 2 4 2 1 8 Low 

Hauling of ore, hauling 
of overburden for 
storage in respective 
dump facilities. 

Water resource contamination from 
vehicles and equipment. 

Downstream 
water 
resources 

8 3 2 4 52 Moderate 4 2 1 3 21 Low 

Operation of 
overburden dump. 

Contamination of downstream water 
resources; blockage of stormwater 
management system in these areas. 

Downstream 
water 
resources 
 

6 2 2 4 40 Moderate 4 2 1 3 21 Low 

Operation of RWDs 
Contamination of water resources 
from overflow from RWDs 

Downstream 
water 
resources  

 

6 2 2 3 30 Moderate 4 2 1 3 21 Low 

Vehicles and use of 
equipment/ machinery 

Contamination of soils and 
downstream water resources from 
chemical spills/ leaks. 

Downstream 
water 
resources  
 

6 2 2 3 30 Moderate 4 2 1 3 21 Low 

Decommissioning & Closure Phase 
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ACTIVITY POTENTIAL IMPACT 
ASPECT 
AFFECTED 
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Removal of redundant 
infrastructure  

Spillage of chemical solutions during 
the dismantling of plant equipment, 
pipelines or pumps which were in 
contact with chemicals solution may 
contaminate the soils; Spillage of 
diesel, oils, and greases from the 
dismantled plant equipment, resulting 
in hydrocarbon contamination of 
exposed soils. 

Downstream 
water 
resources  

6 4 3 3 39 Moderate 4 2 1 2 14 Low 

Grading of project site 
to ensure long-term 
drainage conditions on 
site 

Contamination of soils by 
hydrocarbons, and downstream areas 
during compaction in areas where 
active heavy machinery will be 
mobilised for the shaping of the final 
landform. 

Downstream 
water 
resources  

6 3 2 3 33 Moderate 4 3 2 2 18 Low 

Soil placement and 
revegetation of project 
site 

Erosion and sedimentation of 
downstream resources from areas not 
adequately revegetated. 

Downstream 
water 
resources  

6 3 2 3 33 Moderate 4 3 2 2 18 Low 
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5.0 ENVIRONMENTAL MANAGEMENT PROGRAMME: SURFACE 
WATER 

This Environmental Management Programme (EMPr) addresses the management of potential environmental 

impacts related to the proposed project in respect of surface water and should be used for managing, mitigating, 

and monitoring of the environmental impacts associated with construction, operational and rehabilitation phases 

of the site.  

5.1 Objectives 

The objectives for the surface water component should include: 

 Managing the cleared areas to limit sedimentation to downstream water resources,  

 Maintaining vehicles and machinery and clearing any spills timeously, to limit contaminated run-off from 

the site during all the phases of the project, including maintenance of oil and water separators,  

 Designing and maintaining the stormwater management system including the return water dams and 

pollution control dams to comply to IWWMP; and 

 Practicing good housekeeping in all areas, including, the waste stockpile, sewage treatment plant and 

workshop area, as well as bunded chemical storage areas, and refuel areas, to limit the volume of 

contaminated run-off to downstream water resources. 

5.2 Environmental Management and Mitigation Measures Identified  

A summary of mitigation for each of the potential impacts identified are described in Table 9. These include 

consideration of the following aspects:  

 For negative impacts (either/or): 

▪ Avoid, 

▪ Minimize, 

▪ Rehabilitate/ Repair, and/ or 

▪ Compensate. 

 For positive impacts: 

▪ Enhance. 

5.3 Residual Risk  

Residual impacts from the proposed New Pit mine will be low, as long as long as good management practices 

are maintained.
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Table 9: Proposed mitigation for surface water impacts identified 

ACTIVITY POTENTIAL IMPACT 
Negative impacts Positive 

Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

Construction Phase 

Vegetation clearance 
as project 
infrastructure is 
constructed 

Disturbance of soil 
resulting in erosion and 
increased 
sedimentation to water 
resources.  

Avoid clearing during 
heavy rainfall periods 
(December, January, 
and February); try to 
do clearing during 
winter so that run-off 
will be limited.  

Procedures on land 
clearance, soils 
handling and 
rehabilitation plan to be 
adhered to;  

Drainage channels and 
settling ponds (even 
temporary if needed in 
construction phase) 
must be developed, 
and direct runoff away 
from cleared areas, but 
not into streams or 
rivers. 

All sediment deposited 
from erosion events 
needs to be placed on 
the topsoil stockpile(s). 

  

Soil stripping and 
stockpiling 

Loss of soils through 
erosion, particularly for 
topsoil stockpiles with 
unvegetated steep 
slopes, resulting in 
increased 
sedimentation to water 
resources.  

 Topsoil and subsoil 
stockpiles must be 
vegetated once the 
final stockpiles are 
constructed; 

Ripping, replacing soils 
and revegetating 
closed areas such as 
access roads and lay 
down areas following 
completion of 
construction works;  

Minimise stockpile 
height to <5 m.  

Re-use stockpiled soil 
within as short a period 
as possible (within 3-5 
years) 

Implement concurrent 
rehabilitation 
measures for soils and 
protect soil stockpiles 
from erosion by 
utilising soils erosion 
procedures. 
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ACTIVITY POTENTIAL IMPACT 
Negative impacts Positive 

Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

Construction of project 
infrastructure 

Increased run-off (and 
erosion) in compacted 
areas and modification 
of natural infiltration. 
Soil contamination 
from hydrocarbon and 
chemical spills 
including sterilisation 
by cement pollutants. 

 Provide adequate 
stormwater drainage 
based on climate, road 
width, surface material, 
compaction, and 
maintenance.  

Limit access road 
gradients to reduce 
Runoff-induced 
erosion 

Clean up spillages 
immediately and 
dispose of 
contaminated 
materials to a 
permitted waste site.  

 

  

Vehicles and use of 
equipment/ machinery 

Contamination of soils 
and downstream water 
resources by chemical 
pollutants.  

Increased soil 
compaction and run-off 
at equipment and 
machinery laydown 
areas;  

Potential spills/ 
leakage of chemicals.  

Maintain vehicles and 
equipment.  

Do not drain directly to 
water resources, 
create drains that will 
ensure clean and dirty 
water are kept 
separate. 

Clean up spillages 
immediately and 
dispose of 
contaminated 
materials to a 
permitted waste site.  

 

  

Operational phase 

Infrastructure 
operations (including 
blasting) 

Modification of natural 
soil hydrological 
regime. Loss/ change 
of current land use, 
including reduced area 
for run-off and 
hardening of surfaces.   

Ensure stormwater 
management system 
complies to GN 704 to 
separate clean and 
dirty water.  

Drainage channels 
must be developed as 
per the stormwater 
management plan and 
maintained, and clean 
run-off must be 
directed away from 
mine area to 
downstream water 
resources. 

Ensure hardened 
surfaces are 
revegetated to allow 
infiltration. 

  

Hauling of ore, hauling 
of overburden waste 
for storage in their 

Water resource 
contamination from 
vehicles and 

Ensure stormwater 
management systems 
around the relevant 

Drainage channels, 
must be developed as 
per the stormwater 

Clean up spillages 
immediately and 
dispose of 
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ACTIVITY POTENTIAL IMPACT 
Negative impacts Positive 

Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

respective storage 
facilities. 

equipment, and wash 
bay (specifically 
chemical spills and ore 
fines).    

storage facilities 
comply to GN 704.  

management plan and 
maintained. 

contaminated 
materials to a 
permitted waste site.  

Operation of 
overburden dump. 

Contamination of 
downstream water 
resources; blockage of 
stormwater 
management system in 
these areas.  

  

Ensure stormwater 
management system 
around the overburden 
dump complies to GN 
704. 

 

Rehabilitate areas that 
may have been 
impacted. 

  

Vehicles and use of 
equipment/ 
machinery/ workshop 
area 

Contamination of soils 
and downstream water 
resources from 
chemical spills/ leaks. 

Ensure good 
housekeeping in areas 
where vehicles are 
parked and serviced.   

Maintain oil and water 
separators. 

Clean up spillages 
immediately and 
dispose of 
contaminated 
materials to a 
permitted waste site.  

   

Decommissioning & Closure Phase 

Removal of redundant 
infrastructure. 

Spillage of chemical 
solutions during the 
dismantling of 
pipelines or pumps 
which were in contact 
with chemicals which 
may contaminate the 
soils; Spillage of diesel, 
oils, and greases from 
the dismantled 
equipment, resulting in 
chemical 
contamination of 
exposed soils. 

 

Ensure that all 
contaminated areas 
are adequately 
removed and disposed 
of to a permitted waste 
site. 

Clean up spillages 
immediately and 
dispose of 
contaminated 
materials to a 
permitted waste site.  

  

Grading of project site 
to ensure long-term 

Contamination of soils 
by chemicals, and 
downstream areas 
during compaction in 

  
Prepare rehabilitated 
areas properly and 
monitor regularly. 

 
Ensure that the newly 
created soil profile is 
free draining. 
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ACTIVITY POTENTIAL IMPACT 
Negative impacts Positive 

Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

drainage conditions on 
site 

areas where active 
heavy machinery will 
be mobilised for the 
shaping of the final 
landform. 

Soil placement and 
revegetation of project 
site 

Soil handling to convey 
soil from topsoil 
stockpile to project site 
for surface 
rehabilitation activities 
may result in erosion 
and sedimentation. 
Contamination of soil 
by handling of soil with 
contaminated earth 
moving machinery 
(machinery previously 
used for handling mine 
waste such as waste 
rock or tailings 
material).  

 

Cap with soil and 
revegetate as quickly 
as possible to limit 
erosion and 
sedimentation in 
downstream water 
resources.   

Clean up spillages 
immediately and 
dispose of 
contaminated 
materials to a 
permitted waste site.  

 
Revegetate with 
indigenous grasses 
and shrubs. 
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5.4 Recommended monitoring programme 

5.4.1 Surface water monitoring points 

The surface water monitoring points set out in Table 10 must be monitored monthly for the parameters described 

in Section 5.4.2 to assess the impacts from the mine and determine trends, and to inform mitigation that may 

need to be implemented to limit downstream impacts.  

Table 10: Surface water monitoring sites (Aquatico Scientific, 2021) 

Surface water 
monitoring site ID 

Description Latitude Longitude 

UMSW13  Bierspruit Dam S24.91324  E27.14324 

UMSW05  Mortimer tailings return water in the 
solution trench  

S24.96173 E27.15488 

UMSW21 Excess water from Richard Shaft canal 
to Mortimer Spruit  

S24.95862 E27.15429 

UMSW24 Excess water from Spud Shaft canal via 
Mortimer Concentrator to Fraser 
Alexander return water dam 

S24.97542  E27.14814 

UMSW25 Excess water from Mortimer Smelter to 
Fraser Alexander return water dam 

S24.97184 E27.14543 

UMSW28 Richard Shaft groundwater de-watering 
into Mortimer tailings solution trench  

S24.96182  E27.15454 

UMSW29 Richard Shaft Hot water Dam  S24.95932  E27.15406 

UMSW37 Declines 4South Erichsen Dams 
(removed underground water after 
settling)  

S24.95612  E27.14096 

UMSW38 Spud Shaft Hot water dams removed 
underground water  

S24.97846  E27.14573 

UMSW39  Spud Shaft Cold Water dam 
(refrigerated water)  

S24.97860 E27.14511 

UMSW40  Spud Shaft transfer to Fraser Alexander 
return water dam from shaft to hot water  

S24.97862  E27.14604 

UMSW01  Frasier Alexander Dam  S24.96497  E27.14749 

UMSW02  Asgat Return Water Dam S24.93714  E27.17247 

UMSW04  Canal at Pump Station towards Dam  S24.94217  E27.16793 

UMSW26  Mortimer Effluent S24.97330  E27.14833 

WM01  Below FA Dam west of the effluent 
canal  

S24.96332 E27.14612 

WM11 North East of Ivan Tailings Dam S24.94022  E27.17851 

WM26  Below FA Dam next to the canal  S24.96290  E27.14684 

WM18  South of 1 and 2 sewage plant  S24.94662  E27.1593 

WM23  Northeast of Graveyard  S24.9442  E27.1443 

WMB  - S24.91110  E27.14350 

WM27  Next to Baberspan Canal Bridge  S24.94406  E27.16476 

WM29  Monitoring Borehole  S24.96829  E27.16207 
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Surface water 
monitoring site ID 

Description Latitude Longitude 

WM30 Monitoring Borehole  S24.97594 E27.15480 

WM34  Below FA dam next to effluent canal  S24.96290  E27.14684 

WM35  Below FA dam next to effluent canal  S24.96290 E27.14684 

WM36  Below FA Dam next to effluent canal  S24.96290  E27.14684 

WM37 North East of Ivan Tailings Dam  S24.94022  E27.17851 

WM38 North East of Ivan Tailings Dam  S24.93728  E27.16906 

 

5.4.2 Parameters 

Considering the current activities in the A24F, A24D and A24E quaternary catchments, as well as the Resource 

Quality Objectives (RQO) that have been set for the Bierspruit catchment, the parameters set out below should 

be analysed. These parameters are those that will give a good indication of the current water quality status, with 

indicators of contaminants from community development and agriculture, the main activities in the catchment, 

and are indicators of mining once it starts.  

In addition to water quality, flow needs to be measured at points up and downstream of any potential river 

crossings, for example haul roads and conveyor crossings. 

• Flow m3/s 

• pH pH units 

• Phosphate (PO4) as P mg/L 

• Nitrate (NO3) as N mg/L 

• Nitrite (NO2) as N mg/L 

• Temperature °C 

• Dissolved Oxygen mg/L  

• Electrical Conductivity mS/m 

• Total Dissolved Solids mg/L 

• Chloride mg/L 

• Sulphate mg/L 

• Sodium mg/L 

• Aluminium  mg/L 

• Calcium mg/L 

• Magnesium mg/L 

• Manganese mg/L 

• Iron mg/L 

Additional monitoring that should be undertaken in respect of the surface water component are set out in 

Table 11.  
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Table 11: Proposed monitoring actions for the surface water component 

Source Activity Areas requiring 
monitoring 
programmes 

Functional 
requirements for 
monitoring 

Roles and 
responsibilities (for 
the execution of the 
monitoring 
programme) 

Monitoring and 
reporting frequency 
and time periods 
for implementing 
impact 
management 
actions 

Earth works and 
vegetation clearing 
during construction 
and closure/ 
decommissioning 

 

Construction area 
and areas to be 
decommissioned and 
rehabilitated at 
closure 

Assess area for 
erosion and 
hydrocarbon 
spillages  

 

Environmental 
Manager with 
relevant construction 
company 

Weekly (or daily 
during high rainfall 
periods) until 
construction and 
closure/ 
decommissioning are 
complete  

Use and storage of 
chemicals, including 
refuelling areas 

Chemical storage 
areas, workshop 
areas and areas 
where refuelling 
takes place 

Maintain chemical 
storage areas, 
workshop areas and 
areas where 
refuelling takes place 

Clean and dispose in 
accordance with 
legislation 

Environmental 
Manager in 
collaboration with 
chemical suppliers (if 
necessary) 

Scheduled 
inspections  

Clean-up in the event 
of spills 

Operations Stormwater 
management system 
including the RWDs 
and PCDs  

Monitor and maintain 
stormwater 
containment 
systems;  

Clean and dispose in 
accordance with 
legislation. 

Take samples from 
RWD and PCD as 
necessary if 
stormwater is to be 
discharged and 
analyse for 
hydrocarbons and 
metals to assess 
level of 
contamination;  

Monitor water 
resources. 

Environmental 
Manager and 
relevant engineers 

Scheduled 
inspections, with 
higher frequency 
during high rainfall 
periods;  

Monthly water 
samples for water 
quality analyses from 
surface water 
resources 

Water samples from 
RWD and PCDs 
during high rainfall 
events, when storage 
capacity is 
decreased.  

 

6.0 CONCLUSIONS 

Overall, the surface water impact assessment has indicated the following potential surface water impacts that 

will require mitigation.  

The biggest concern relates to polluted run-off reaching the water resources during all the phases of the project. 

During the construction phase the concerns relate to the potential for erosion and sedimentation to water 

resources from vegetation clearing, soil stripping and stockpiling, as well as potential hydrocarbon 

contamination from spills or leaks from heavy vehicle and equipment use.  

During the operational phase, the areas of concern also relate to the stormwater management system, including 

the pollution control dams, and contaminated stormwater entering the surface water resources from the 

workshop areas, refuelling sites, conveyor route, haul roads, waste rock dump and tailings storage facility, as 

well as the change house and ablution facilities.  



March 2022 21468204-350975-5 

 

 

 
 36 

 

The concerns at closure/ decommissioning relate to contamination of soils by hydrocarbons, and downstream 

areas during compaction in areas where active heavy machinery will be mobilised for the shaping of the final 

landform, and erosion and sedimentation of downstream resources from areas not adequately revegetated. 

Prior to mitigation the impact significance for all impacts identified, are rated as moderate due mostly to the 

potential impacts to the downstream water users, however, should mitigation be implemented as proposed, then 

the impact significance should be reduced to low.  
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DOCUMENT LIMITATIONS 

This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 

limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no

responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other

purpose.

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to

restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or

circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated,

do not assume it has been provided. If a matter is not addressed, do not assume that any determination

has been made by Golder in regard to it.

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained

to undertake with respect to the site. Variations in conditions may occur between investigatory locations,

and there may be special conditions pertaining to the site which have not been revealed by the investigation

and which have not therefore been taken into account in the Document. Accordingly, additional studies

and actions may be required.

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in

this Document. Golder’s opinions are based upon information that existed at the time of the production of

the Document. It is understood that the Services provided allowed Golder to form no more than an opinion

of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect

of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

v) Any assessments made in this Document are based on the conditions indicated from published sources

and the investigation described. No warranty is included, either express or implied, that the actual

conditions will conform exactly to the assessments contained in this Document.

vi) Where data supplied by the client or other external sources, including previous site investigation data, have

been used, it has been assumed that the information is correct unless otherwise stated. No responsibility

is accepted by Golder for incomplete or inaccurate data supplied by others.

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide

Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work

done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against

and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies.

To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal

recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated

companies, and their employees, officers and directors.

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers.

No responsibility whatsoever for the contents of this Document will be accepted to any person other than

the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made

based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any,

suffered by any third party because of decisions made or actions based on this Document.
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