
 

 

 

 

 

 

 

 
 

 
 
 
 
  

APPENDIX 21 
 

STORMWATER MANAGEMENT PLANS 



 

 

4a Old Main Road, Judges Walk, Kloof, Kwazulu-Natal, South Africa, 3610 
PO Box 819, Gillitts, 3603, South Africa 
Tel:  +27 (0) 31 764 7130   Fax: +27 (0) 31 764 7140   Web: www.gcs-sa.biz 

GCS (Pty) Ltd.        Reg No: 2004/000765/07        Est. 1987 
Offices:        Durban         Johannesburg         Lusaka        Ostrava        Pretoria        Windhoek 
Directors:    AC Johnstone (Managing)    PF Labuschagne    AWC Marais    S Pilane (HR)    W Sherriff (Financial) 
Non-Executive Director: B Wilson-Jones 

www.gcs-sa.biz 

 
 
 
 
 
 

Somkhele Mine: Storm Water Management Plan 
Update 

 
Report 

 

Version – Final 

01 April 2015 

 

Tendele Coal Mining 

GCS Project Number: 15-122 

Client Reference: GCS Ref - 15-122 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Tendele Coal Mining Somkhele Mine: Storm Water Management Plan Update 

15-122 01 April 2015 Page | ii 

 
 
 
 

Report 
Version – Final 

 

 
 

01 April 2015 
 
 
 
 
 

Tendele Coal Mining 
 

15-122 

DOCUMENT ISSUE STATUS 

Report Issue Final 

GCS Reference Number GCS Ref - 15-122 

Client Reference GCS Ref - 15-122 

Title Somkhele Mine: Storm Water Management Plan Update 

 Name Signature Date 

Author Craig Orchard 
 

31 March 2015 

Document Reviewer Eugeshin Naidoo 
 

31 March 2015 

Director Jacques Harris 
 

31 March 2015 

 

LEGAL NOTICE 
 
This report or any proportion thereof and any associated documentation remain the property of GCS until the 
mandator effects payment of all fees and disbursements due to GCS in terms of the GCS Conditions of Contract and 
Project Acceptance Form.  Notwithstanding the aforesaid, any reproduction, duplication, copying, adaptation, 
editing, change, disclosure, publication, distribution, incorporation, modification, lending, transfer, sending, 
delivering, serving or broadcasting must be authorised in writing by GCS. 

  



Tendele Coal Mining Somkhele Mine: Storm Water Management Plan Update 

15-122 01 April 2015 Page | iii 

GLOSSARY OF TERMINOLOGY 

 

Berm: A wall designed and constructed to change the direction of a natural surface water 

flow path. 

Catchment: That area from which any surface runoff will naturally drain to a specified point. 

Clean water: Natural runoff water from a catchment area that has not been contaminated 

through contact with known pollutants. 

Dirty water: Water that has been, or could potentially become, contaminated through 

contact with known pollutants. 

Dirty water system: Any systems designed to collect, convey, contain, store or dispose of 

dirty water. 

Drainage channel: An artificial flow path designed to convey water. 

Hydrology: The study of natural water cycles that includes rainfall, evaporation and 

transpiration and resulting surface flows.  

Pollution Control Dams (PCD): Specialised storage dams designed to prevent environmental 

pollution by containing and storing dirty water runoff for safe disposal through evaporation 

or by any other environmentally responsible process. 

Runoff: Water that falls as rainfall and is not lost through evaporation, transpiration or deep 

percolation into the ground. This water either does not penetrate soils but flows directly 

across the soil surface, or re-emerges from local soils to flow on the surface along natural 

flow paths or watercourses. 

Watercourse: Watercourse refers to a river or spring; a natural channel in which water flows 

regularly or intermittently; a wetland, lake or dam into which, or from which water flows 

and any collection of water which the Minister may by notice in the Gazette, declare to be a 

watercourse, and a reference to a watercourse includes, where relevant, its beds and banks 

(National Water Act 1998 (Act 36 of 1998)) 
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EXECUTIVE SUMMARY 

GCS Water and Environmental (GCS) was appointed by Tendele Coal to update the Storm 

Water Management Plan (SWMP) for the proposed expansion of the mining activities at the 

Somkhele Anthracite Mine (Somkhele), which is located near the town of Mtubatuba in the 

Province of KwaZulu-Natal, South Africa.  

 

A SWMP is a statutory requirement for mining and related activities in South Africa and is 

defined by General Notice 704 and Regulation 77 of the National Water Act (Act 36 of 1988). 

No water use licenses in terms of this act will be granted without an approved SWMP. The 

purpose of a SWMP is to prevent the pollution of water resources in and around mining areas, 

or areas where mining-related activity occurs. Regulations define a methodological approach 

to preventing and/or containing pollution on mining sites, set design standards and specify 

measures that must be taken to monitor and evaluate the efficacy of pollution control 

measures that are implemented. 

 

Rainfall is considerably lower than the evaporation in the area, therefore the area is 

characterised as a semi-arid region.The SWMP has focused on creating small, discrete islands 

within the extended mining area where dirty water is captured, contained, re-used and safely 

managed.  Runoff and seepage from stockpile areas and any discard facility needs to be 

captured and contained. If dirty water is used for dust suppression on the proposed extended 

haul road network, the haul road would become a dirty water area and therefore require 

storm water management measures. It is advisable to reduce the mine’s dirty water 

footprint, clean water flowing from upstream catchments should be diverted around dirty 

areas and released into the nearest river. Pollution Control Dams (PCDs) should be 

constructed at low points to contain dirty water runoff from a defined dirty water area. These 

PCDs need to be operated in such a way as to not comprise their intended function. 
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1 INTRODUCTION 

GCS Water and Environmental (GCS) was appointed by Tendele Coal to update the Storm 

Water Management Plan (SWMP) for the proposed expansion of the mining activities at the 

Somkhele Anthracite Mine (Somkhele), which is located near the town of Mtubatuba in the 

Province of KwaZulu-Natal, South Africa. This is in accordance with the requirement of the 

application of a Water Use Licence Application with the Department of Water and Sanitation 

(DWS). 

Mining activities, product stockpiles and discard facilities have expanded to the extent that 

existing storm water management measures at the plant site are no longer effective. The 

Somkele Mine now wishes to expand mining activities to open new opencast pits in areas 

surrounding the mine. A new and comprehensive SWMP is required for the entire existing and 

proposed mining area. 

A SWMP is required in accordance with GN 704 (Government Gazette 20118 of June 1999) 

(hereafter referred to as GN 704). DWS requires that all mines design, construct, maintain 

and operate independent clean and dirty water systems so that they are not likely to spill 

more than once in 50 years according to the National Water Act (Act 36 of 1998) (South Africa, 

1998). Therefore the clean and dirty water catchments must be identified and the surface 

water runoff originating from these areas kept separate, with the clean water runoff being 

diverted into the environment and the dirty water being collected on-site. 
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2 SCOPE OF WORK 

The objective of the study was to perform a hydrological assessment and to develop a 

conceptual SWMP for the Somkhele Mine operation for the purposes of meeting the 

requirements of GN 704 as well as the DWS (formerly DWA) Best Practice Guideline G1 for 

Storm Water Management. This was done by undertaking the following: 

• Site hydrological assessment: The site was assessed in terms of the dominant 

hydrological processes, identification of clean and dirty areas and surface water 

runoff originating from these areas kept separate, with the clean water runoff being 

diverted into the environment and the dirty water being collected on-site for re-use 

or treatment. 

• A detailed hydrological assessment of the area to determine the nature and size of 

the flows which require containment or diversion.  

• Conceptual designs for all storm water control infrastructure so as to meet the 

requirements of GN 704 as well as to solve the identified operational site issues. 

• A report which includes details of the abovementioned points, layout maps as well 

as the proposed sizes of the storm water control infrastructure.  
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3 METHODOLOGY 

A scoping study was conducted, which included a site visit and hydrological analysis, in order 

to identify elements that would influence development planning on the site, to determine 

normal flow rates, river health and factors that influence hydrological modelling of flows in 

the region, and also to plan work that would be carried out in office-based EIA/EMP specialist 

studies. 

Generally-accepted algorithms and methodologies such as the Rational and SDF method were 

used to determine design floods at various points in the area to estimate flood depths.  Runoff 

from the various streams were analysed by downscaling quaternary catchment data. Software 

employed included: 

 ARC-View and ARC-GIS for Geographic Information Systems work and mapping (ESRI, 

2012); 

 Results of WRSM as published in WR 2005 (Water Resources of South Africa; WRC 

Reports TT 380 to 382/08) were used for base-line runoff data (WRC, 2005). 

Climate data was obtained from the WR2005 databases. The South African Atlas of 

Climatology and Agro-hydrology (WRC 2008) was used to classify general land cover. 

These studies were undertaken with adherence to the relevant South African Best Practice 

Guidelines and Acts. 
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4 STUDY SITE 

4.1 Regional Setting 

Somkhele was established in 2006 with opencast mining activities in the vicinity of the 

existing processing plant, the co-ordinates of which are presented in Table 4.1.  

Table 4.1 Location of Somkhele Mine 
 Latitude Longitude 

Somekhele Mine 28º 18' 17.50" S 32º 03' 49.65" E 

 
The existing Somkhele Colliery is located near the Machibini, Myeki and Gunjaneni rural 

villages (which border on the Hluhluwe-Umfolozi Game Reserves) and is the major source of 

employment for members of this community. The location of Somkhele Mine is shown in 

Figure 4.1. 

Somkhele is located within the Usutu-Mhlatuze Water Management Area, with the mine 

located within the W23A quaternary catchment. Most of the mining rights areas applied for 

are scattered through the upper catchment of the Nyalazi River, which drains into the 

ecologically sensitive iSimangaliso Wetland Park (which is a World Heritage Site). The existing 

mining activities fall within the catchment of, or drain southward to the Mfolozi River. No 

special measures are in place to protect water quality in these catchments, or to set water 

quality standards for releases into these river basins. The veld type is classified as false 

bushveld (Acocks, 1975),.
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Figure 4.1 Location of Somkhele Mine 
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4.2 Climatic Characteristics 

All climatic characteristics (Mean Annual Precipitation, MAP; Mean Annual Evaporation, MAE) 

of the site are presented in Table 4.2. The data used was extracted from the WR2005 

database (WRC, 2005). 

Table 4.2 Climatic Characteristics of Quaternary Catchment W23A 
Quaternary Catchment MAP (mm) MAE (mm) 

W23A 833 1400 

 
The MAP for the area was determined to be 833mm and the MAE was 1400mm. The region 

surrounding the Somkhele mine can be considered to have a moderate tropical climate. 

The mine is situated in the upper reaches of this catchment and given regional rainfall trends, 

rainfall is expected to be slightly lower than the catchment average. Site rainfall of 840 mm 

per annum was accepted for this study. This rainfall is likely to be distributed according to 

WR 2005 Rain Zone W2F, as shown in Figure 4.2. The majority of the rainfall for Somkhele 

falls within the summer months (October-March). There are 2 distinct wet and dry periods. 

 

 
Figure 4.2 Rainfall Distribution 

 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

E10 147.6 163.4 182.7 204.0 238.3 180.4 98.1 91.8 69.5 61.1 52.6 103.1

E30 98.0 105.9 109.4 123.9 138.4 121.6 64.3 45.0 35.7 27.2 30.6 55.4

E50 70.7 81.9 86.8 83.7 96.4 88.6 41.1 26.2 17.0 14.4 16.3 41.5

E70 51.1 61.1 64.6 58.9 54.4 55.6 27.9 13.8 8.8 7.9 7.3 22.1

E90 27.9 40.5 34.4 31.9 33.1 36.4 15.6 5.9 2.9 3.4 3.3 9.6
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A long record of rainfall (>30 years) is required to reliably assess statistical characteristics of 

the local rainfall. The rainfall depths used within this study were extracted from the closest 

weather station to the study site, obtained from the Design Rainfall Estimation Programme 

(details given in Table 4.1) (Smithers, 2002). The Kangela, Mtubatuba Station (0339354A) was 

selected as the representative rainfall station as it is the closest station to the study site; 

and it has a long record of rainfall (78 years). 

The 24-hour storm rainfall depths for the 2-year, 10-year, 20-year, 50-year and 100-year 

recurrence interval events, at the recording Station 0339354A (Kangela, Mtubatuba) was 

abstracted from the database. The depths are presented in Table 4.3. 

 
Table 4.3 24 Hour Storm Rainfall Depths (mm) 

Recurrence Interval (Years) 1 in 2 1 in 10 1 in 20 1 in 50 1 in 100 

24 hour Rainfall depth (mm) 81.8 166.7 212.6 287.2 356.7 
 

The mean annual Symons-pan (S-Pan) evaporation in the project area was found to be 

1400mm (WR2005). Average monthly evaporation values are presented in Figure 4.3. 

 

Figure 4.3 Mean Monthly S-PAN Evaporation for the Somkehele Mine 
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5 STORMWATER MANAGEMENT PLAN 

A SWMP is a statutory requirement for mining and related activities in South Africa and is 

defined by General Notice 704 and Regulation 77 of the National Water Act (Act 36 of 1988). 

No water use licences in terms of this act will be granted without an approved SWMP. The 

purpose of a SWMP is to prevent the pollution of water resources in and around mining areas, 

or areas where mining related activity occurs. Regulations define a methodological approach 

to preventing and/or containing pollution on mining sites, set design standards and specify 

measures that must be taken to monitor and evaluate the efficacy of pollution control 

measures that are implemented. 

The basic principles of a SWMP include: 

• Separation of clean and dirty water - clean water should, as far as possible, be kept 

separate from dirty water. Water from clean water areas should be diverted away 

from dirty water areas and should be allowed to pass through to downstream users. 

Dirty water must be contained and captured on site. Spillage of dirty water is not 

allowed except during extreme flood events that are, on average, exceeded no more 

than once in 50 years. 

• Containment of dirty water - reasonable measures must be taken to ensure that dirty 

water is contained. All dirty water must be captured and transported in lined 

channels (capable of containing 1:50-year design floods) to prevent the seepage of 

contaminated water into groundwater resources. Dirty water runoff must be stored 

in a PCD, where reasonable precautions are taken to prevent leaks or seepage. PCD’s 

may not spill more often than (on average) once in 50 years. The design standard is 

not that a 1 in 50-year flood should be captured, but that the dam may not spill. 

Design storage volumes are a function of peak storage requirements that often 

correspond to abnormally wet conditions that continue for an extended period of 

time, and not to a specific flood event. 

• Reuse and recycling of dirty water - regulations stipulate a clear hierarchy of water 

use. First reuse any captured dirty water. Recycle as much water as possible. 

Minimise the import and use of clean water resources. Excess water released from a 

dirty water area must be treated to a standard agreed to by the regulator (DWA) and 

any plan to treat and release excess water must be approved and licensed. 
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• Preventing the pollution of water resources - exposure between water and potential 

pollutants should be reduced to a minimum. Special precautions may be required to 

prevent the transport of pollutants in water. Oil traps should be specified below 

workshops, fuel depots and vehicle wash-bays to prevent the flow of hydrocarbons 

into PCDs. Silt traps may be constructed where surface runoff is likely to lead to the 

transport of suspended sediments and the like. Under similar circumstances, wash-

water should be separated from conventional water-borne sewage, and treated 

separately. 

• Reducing dirty water areas - special attention should be paid to early rehabilitation 

of mining and other dirty water areas to reduce the dirty water footprint area to an 

absolute minimum. This will reduce the total volumes of dirty water and simplify the 

final measures to be taken at mine closure. Part of any SWMP will include processes 

that identify and implement opportunities to reduce the dirty water footprint areas. 

 

5.1 Proposed Stormwater Management Strategy 

The site-wide framework for Somkhele mine is to separate the clean and dirty water 

catchments. The clean water runoff being generated from the upslope clean water 

catchments will be diverted away from the area producing dirty water. The dirty water runoff 

generated from the mine infrastructure will be contained for re-use but not for dust 

suppression in areas outside the dirty water catchment areas. 

Runoff from mining areas is not likely to correspond with runoff from natural, undisturbed 

catchments. The majority of rain that falls on a road surface will run off directly. 

All berms and hydraulic structures need to be sized, as per GN704 recommendations, for a 

1:50 year design flood peak. The berms need to direct the water into V-channels which will 

direct the dirty water into the silt traps; Pollution Control Dams (PCDs) and other storm water 

attenuation infrastructure associated with the dirty catchment areas. The 1:50 year return 

period peak discharges and volumes for the different areas are shown in Table 5.1.  

Table 5.1 Calculated 1-day 1:50 Year Return Period Peak Flows and Volumes for 
Somkhele 
Area Area (km2) qp (m3/s) Q (m3) 

Catchment A 4.38 22 1 900 800 

Catchment B 2.62 23 1 987 200 

North Pit 1 0.1791 0.5 43 126 

North Pit 2 0.116 0.32 27 747 

South Pit 0.3845 1.07 92 580 

 



Tendele Coal Mining Somkhele Mine: Storm Water Management Plan Update 

15-122 01 April 2015 Page | 10 

Bosch Consultants (2013), developed a layout and drawings for the storm water management 

plan for Somkhele. This plan was developed as a result of the previous Storm water 

Management studies conducted by GCS in 2012 and 2013 respectively. The main 

recommendations from these reports were the need to isolate the dirty water catchments 

into discrete islands; these discrete island’s need to have their areas minimized for easier 

management and flow direction manipulation. The storm water layouts are attached in 

Appendix A of this document. All flow generated in the areas that are not classified as dirty 

water catchments was classified as clean water runoff from the surrounding area and 

therefore is diverted around the dirty area (Catchments A and B) where mining practices are 

taking place. This water will rejoin the natural environment downstream of the mine works.  

All separation berms, V-channels and open channels have been designed to accommodate the 

flows and volumes associated with the 1 in 50 year return period flood event. It is important 

to stress that these hydraulic structures have already been designed and installed within the 

mine area.  

The diversion berms divert water into the storm water system which consists of concrete V-

drains. These V-drains channel the clean water away from the dirty areas and then have 

velocity breaks at the exit of the drain to slow the flow of the water as it enters the natural 

environment.  

The v-channels and pipelines feed into silt traps that have been designed to accommodate 

the volume of water associated with the design flood and the discrete areas of the dirty water 

catchments. The reason to retard the flow of the water is to decrease the kinetic energy of 

the runoff as it re-enters the undisturbed area.  

The V-drains and diversion berms are also constructed within the dirty water areas to prevent 

dirty water runoff from leaving the site. These berms channel the water into the V-drain 

network which directs the polluted water into pollution control dams. This can be seen in the 

Stormwater Management Plan drawings compiled by Bosch Consultants (2013).  

All associated hydraulic structures within the clean and dirty water catchments have been 

designed to accommodate the 1:50 year return period design flood peak (qp) and volume (Q) 

calculated for the catchments. Since the hydraulic structures have been installed, no 

overtopping of the structures has occurred (Wright, 2015). This is an indication that the 

implemented and installed structures are compliant and can accommodate the associated qp 

and Q of the design flood used to size the hydraulic structures. 
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6 CONCLUSION AND RECOMMENDATIONS 

This updated SWMP was completed to form part of the IWULA for Somkhele Mine. The 

diversion berms have been designed and implemented to deal with the clean water runoff 

emanating from above the mining areas due surface runoff during a storm event. The berms 

divert this clean water into the V-channels to allow for quick flow and delivery of the 

generated storm flow into the storm water control infrastructure. These V-channels are 

equipped with velocity breaks at the exit point. These velocity breaks retard and slow flow 

as water disperses into the undisturbed areas to limit the erosive potential of the water and 

therefore limit the associated impacts on the environment.  

Diversion berms are also designed to catch the dirty flow from within the mine areas. This 

flow is polluted from the mine works. Therefore this polluted water is diverted into separate 

v-channels which direct the flow into PCDs. The v-channels and pipelines feed into silt traps 

that have been designed to accommodate the volume of water associated with the design 

flood and the discrete areas of the dirty water catchments. All the associated hydraulic 

structures have been designed and installed correctly, as they are able to accommodate the 

intended the 1:50 year return period design flood peak (qp) and volume (Q) calculated for 

the catchments. 

This entire catchment of 31.12 km2 is considered a dirty water area. Outflow from this 

catchment much be captured and contained in a PCD that spills, on average, only once in 50 

years. It is advisable to try to reduce this dirty water footprint. Clean water flowing from the 

clean upstream catchment into this catchment should be diverted and captured, and released 

into the Nyalazi River. Monitoring of the surface water downstream of the PCDs and dirty 

water catchments needs to still continue as a means to identify and check that the 

implemented Storm water Management is compliant in terms of its main objectives and 

intended aims of controlling the storm water generated within the mine area. 

  



Tendele Coal Mining Somkhele Mine: Storm Water Management Plan Update 

15-122 01 April 2015 Page | 12 

7 REFERENCES 

Acocks, J. (1975). Veld Types of South Africa. Pretoria: Botanical Research Institute. 
DWA. (2006a). Best Practice Guidelines for Water Resources Protection in the South African 

Mining Industry. BPG G1. Storm Water Management. Pretoria: Department of Water 
Affairs. 

DWA. (2006b). Best Practice Guidelines for Water Resources Protection in the South African 
Mining Industry. BPG G2: Water and Salt Balances. Pretoria: Department of Water 
Affairs. 

DWA. (2006c). Best Practice Guidelines for Water Resources Protection in the South African 
Mining Industry. BPG G3. Water Monitoring Systems. Pretoria: Department of Water 
Affairs. 

US Army Corps of Engineers. (1995). HEC RAS Hydraulic Modelling Software. Version 4.1. 
California. 

WRC. (2005). Surface Water Resources of South Africa. WRC Report No. TT 382/08. Water 
Research Commission of South Africa. 

Wright, C. (2015). Personal Communication. GCS Durban. 
 



Tendele Coal Mining Somkhele Mine: Storm Water Management Plan Update 

15-122 01 April 2015 Page | 13 

APPENDIX A 

Bosch Consultants Storm water Management Plan Layout 
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1 INTRODUCTION 

GCS Water and Environment (Pty) Ltd (GCS) was appointed by Tendele Coal Mining (Tendele) to 

conduct a surface water assessment and develop Storm Water Management Plan/s (SWMP) for Areas 

8 and 9, namely Luhlanga and KwaQubuka operations for Somekele Mine near Mtubabtuba, in Kwazulu 

Natal, South Africa. The SWMP will form part of the Integrated Water and Waste Management Plan 

for the mine. Somkhele Mine Areas 8 and 9 are situated in Quaternary Catchments W32A in Water 

Management Area (WMA) 6 (Usutu to Mhlatuze). 
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2 SCOPE OF WORK 

The scope of work included the following: 

1. Obtain relevant information on Areas 8 and 9 to familiarise ourselves with the studies to date, 

in order to propose new storm water management systems and infrastructure if and where 

required, 

2. Hydrology calculations for storm water management planning, 

3. Conceptual design for storm water management infrastructure, 

4. Development and compilation of a Storm Water Management Plan (SWMP), and 

5. Overall project administration and management. 
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3 KEY LEGISLATIVE AND POLICY FRAMEWORK 

The SWMP for Areas 4 and 5 was set-up in accordance to the following legislation. A summary of each 

key legislation is provided in Appendix A.  

• The National Water Act (Act No. 36 f 1998); 

• Regulations on the Use of Water for Mining and Related Activities; and 

• Department of Water Affairs (DWA) Best Practice Guidelines (BPG) G1: Storm Water 

Management (National Water Act, 1998 (Act No 36 of 1998), 1999).  
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4 METHODOLOGY 

A desktop assessment of the areas of interest were undertaken. Google Earth® imagery and drone 

imagery, provided by Tendele, was used in order to make relevant visual inspections and assumptions 

on each of the project site(s).  

The mine made information available to GCS which was assessed and utilised in the compilation of 

this report. Hydro-meteorological analyses were carried out using the climate data extracted from 

the daily rainfall utility from the South African Weather Service (SAWS) station 339352_W (Kangela) 

(Kunz, 2004). This record is a continuous daily rainfall record between 1/10/1930 and 01/09/2000. 

With reference to General Notice 704, clean and dirty mine catchments areas must be defined and 

managed separately for each mining area to ensure that no polluted water is discharged into the 

natural environment for storms not exceeding the 50 year flood recurrence interval. Taking the 

aforementioned into account the infrastructure layout was designed with this in mind to ensure that 

dirty and clean water areas were separated as reasonably as possible.  

The SWMP was conducted in accordance with the DWA BPG G1: Storm Water Management (National 

Water Act, 1998 (Act No 36 of 1998), 1999). 

Software used in the study includes the following: 

• ArcView 10.1 for Geographic Information Systems (GIS); 

• Google Earth®  

• PCSWMM software (Chiwater, 2017); and 

• Model Maker Systems 14.02. 
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5 HYDROLOGICAL ASSESSMENT 

5.1 General Climate 

Somkhele Mine is located in the KwaZulu-Natal Province of South Africa. Somkhele Mine Area 8 and 9 

are situated in Quaternary Catchments W32A in Water Management Area (WMA) 6 (Usutu to Mhlatuze). 

The Köppen-Geiger classification of the study site is Cfa (Kottek, Grieser, Beck, Rudolf, & Rubel, 

2006). This indicates a warm temperate climate that is fully humid.  

 

5.2 Average Rainfall and Evaporation 

Using the daily rainfall record from SAWS rainfall station 0339352_W (Kangela), from 1930 to 1999 

(Kunz, 2004), the long term measured Mean Annual Precipitation (MAP) of the region is 890 mm/year. 

The monthly rainfall distribution illustrated in Figure 5.1.  

 

Figure 5.1: Monthly Rainfall distribution. 
 

The mean annual Symons Pan evaporation for the site area was estimated at approximately ~1 400 

mm/year (WRC, 2015). Mean monthly evaporation rates vary from 68 to 157 mm/month, with higher 

evaporation rates observed between the months September to March. Figure 5.2 provides a summary 

of the mean monthly Symons pan evaporation that was obtained from WR2012 (WRC, 2015). 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

E10 191.6 166.33 198.3 221.18 236.79 225.84 120.53 114.1 89.22 76.6 73.74 122.88

E30 100.41 109.74 116.75 142.13 148.16 122.96 76.32 49.94 44.43 36.51 41.18 59.31

E50 77.85 83.95 80.8 81.85 97.25 82.45 49.6 21.3 20.8 18.7 21 40.1

E70 48.14 63.74 64.57 60.34 58.45 58.17 27.67 13.43 10.49 10.76 12.72 23.13

E90 30.5 36.97 32.02 25.75 28.77 25.87 17.52 6.92 1.32 4.13 4.01 10.95
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Figure 5.2: Mean monthly S-Pan evaporation values for the study area. 
 

5.3 Rainfall Depth and Design Storms 

5.3.1 Rainfall Depth 

Two methods were considered to determine rainfall depth representative of Somkhele Mine. The first 

of these was the Op Ten Noort (1983) method. Op Ten Noort fitted rainfall intensity curves to available 

Southern African rainfall data. Curves were developed for coastal and inland regions (Op Ten Noort, 

1983). In the absence of site-specific storm data, these curves were generated using the following 

approach: 

I =
(7.5 + 0.034MAP)R0.3

(0.24 + t)0.89
 

Where ‘I’ is the average rainfall intensity (mm/hr) for a storm of duration ‘t’ (hours) and recurrence 

interval ‘R’ (years). 

Table 5.1: 24-hour Rainfall depth using Op ten Noort (1983). 

Return periods 
(Years) 

Somkhele 24-hour 
Rain events (mm) 
(Op Ten Noort) 

2 65.4 

5 86.0 

10 105.9 

20 130.4 

50 171.7 

100 211.4 

200 260.2 
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Secondly, the chosen daily rainfall record at SAWS rainfall station 0339352_W (Kangela) was used to 

calculate the peak 24-hour rainfall depths statistically for various return periods. These values are 

used to estimate Intensity-Duration Frequency (IDF) curves for the site and are used as design inputs 

to calculate sizes of stormwater management infrastructure, if required. 

Probability distributions were derived from 70 annual maximum daily rainfall depths. The annual 

maximum daily rainfall depths based on hydrological years (October to September) were analysed 

using Log-normal, Gumbel, General Extreme Value (GEV) and Log Pearson 3 statistical distributions 

(Table 5.2).  

The comparison between Table 5.1 and Table 5.2 shows that the general Op ten Noort (1983) equation 

provides unrealistically low values for 24-hour rainfall depths than those calculated using direct 

statistical analysis of rainfall at Somkhele Mine. The values of the GEV statistical analysis were used 

to develop Intensity-Duration-Frequency (IDF) curves for Somkhele Mine. 

 
Table 5.2: 24-hour rainfall depth Somkhele Mine Project for several distributions. 

Return 
Period 
(years) 

Rainfall (mm) 

Log Pearson 3 Lognormal Gumbel GEV 

2 114.5 116.2 116.5 114.7 

5 159.5 159.6 163.6 160.2 

10 191.4 188.4 194.8 192.1 

20 223.5 216.1 224.7 224 

50 267.4 252.1 263.5 267.9 

100 302.3 279.5 292.5 302.9 

200 338.9 307 321.4 338.9 

 

Table 5.3: Calculated 24-hour rainfall depths. 

Return periods 
(Years) 

Somkhele 24-hour 
Rain events (mm) 

2 114.7 

5 160.2 

10 192.1 

20 224 

50 267.9 

100 302.9 

200 338.9 
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6 CONCEPTUAL STORM WATER MANAGEMENT PLAN 

6.1 Introduction 

A Storm Water Management Plan (SWMP) is a statutory requirement for mining and related activities 

in South Africa and is defined by General Notice 704 and Regulation 77 of the National Water Act (Act 

36 of 1988) (Section 3). Also refer to other relevant legislation attached in Appendix A. Storm water 

management and drainage planning are critical components of an Integrated Water and Waste 

Management Plan (IWWMP) and or an Integrated Water Use License (IWUL) at mining sites. The 

purpose of a SWMP is to prevent the pollution of water resources in and around mining areas, or areas 

where mining related activity occurs. Regulations define a methodological approach to preventing 

and/or containing pollution on mining sites, set design standards and specify measures that must be 

taken to monitor and evaluate the efficacy of pollution control measures that are implemented. The 

difference between “dirty” and “clean” water is, however, determined on a site-specific basis and 

depends on a negotiated standard for each site based on the receiving catchment and downstream 

users. 

The basic principles of a SWMP include: 

• Clean water should be kept clean, as far as possible, and be routed to a natural watercourse 

by a system separate from the dirty water system and should be allowed to pass through to 

downstream users, while preventing or minimising the risk of spillage of clean water into dirty 

water systems.  

• Dirty water must be collected and contained in a system separate from the clean water system 

and the risk of spillage or seepage into clean water systems must be minimised. The 

containment of dirty or polluted water will minimize the impact on the surrounding water 

environment. 

• The design standard stipulated by GN704 is not that a 1 in 50-year flood should be captured, 

but that the dam may not spill more than once every 50 years. Design storage volumes are a 

function of peak storage requirements that often correspond to abnormally wet conditions 

that continue for an extended period of time, and not to a specific flood event 

• Reasonable measures must be taken to ensure that dirty water is contained. All dirty water 

must be captured and transported in lined channels (capable of containing 1:50-year design 

floods), especially next to clean water drainage lines, to prevent the seepage of contaminated 

water into groundwater resources. Drains next to or within the dirty catchment areas, such 

as the Area 8 waste rock dump could be left unlined as it will flow in/over dirty areas to a 

catchment sump. Dirty water runoff must be stored in a PCD, where reasonable precautions 

are taken to prevent leaks or seepage. 
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• Regulations stipulate a clear hierarchy of water use. Firstly, recycle any captured dirty water 

and minimise the import and use of clean water resources. Excess water released from a dirty 

water area must be treated to a standard agreed to by the regulator, Department of Water 

Affairs and Sanitation (DWS), and any plan to treat and release excess water must be approved 

and licensed. 

• Special attention should be paid to early rehabilitation of mining and other dirty water areas 

to reduce the dirty water footprint area to an absolute minimum. This will reduce the total 

volumes of dirty water and simplify the final measures to be taken at mine closure. Part of 

any SWMP will include processes that identify and implement opportunities to reduce the 

dirty water footprint areas. A benefit of smaller dirty water footprint areas is that possible 

polluted runoff is reduced, fewer drains are required and PCDs can often be smaller. (Smaller 

surface area equates to cheaper and more effective storm water management) 

• The SWMP must be sustainable over the life cycle of the mine and over different hydrological 

cycles and must incorporate principles of risk management. Portions of the SWMP, such as 

those associated with waste management facilities, may have to remain after mine closure 

since management is required till such time that the impact is considered negligible and the 

risk no longer exists. 

 

 

6.2 Assumptions and Limitations of Conceptual SWMP 

Potentially polluted runoff from the “dirty” water areas must (in terms of GN704) be captured and 

contained in a PCD.  

The larger the mining and stockpile areas are the larger the required PCD and storm water 

infrastructure will be and management will also become both more complex and more expensive. 

Therefore, it is important to keep the dirty water areas as small as possible and divert clean water 

around and away from these areas as much as possible. 

Best practice care and maintenance will be applied to all waste rock dumps where proper compaction, 

sloping and drainage will be allowed for to minimise excess siltation and loss of soil and silting up of 

storm water infrastructure. 
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It is assumed that all the waste rock has the potential to contaminate surface water, hence all storm 

water infrastructure is based on the worst-case dirty water catchment sizes. Geochemical analysis 

undertaken in Area 8 and 9 indicated that different waste materials have varying potential of 

contamination, hence it is proposed to have continued geochemical analysis undertaken as mining 

progresses to confirm whether the assumption made above is true or could be altered. It is therefore 

also proposed that the mine implement a waste rock deposition management plan, where waste rock 

of sufficient quality be separated from waste rock of unacceptable quality. This could help reduced 

the dirty water catchment sizes resulting in smaller PCD sizes. 

It is assumed that clean water runoff from the catchments north of Luhlanga and north and west of 

KwaQubuka pits are currently captured and diverted away from all dirty water areas.  

Clean water runoff from the catchments to the east of Luhlanga pit are/will be diverted around the 

WRD as stated in Inqubeko Consulting Engineers proposed diversion draft report (Inqubeko Consulting 

Engineers, 2019). Two options were proposed. The contour drain at 138 mamsl was used within this 

SWMP. Concerns and limitations of each area are discussed below. 

 

6.2.1 Luhlanga  

Luhlanga pit, also known as Area 8, consist of three box cuts. Box cut 1 and 2 are still operational and 

box cut 3 has been completely mined out and is busy being backfilled using the roll over method. The 

pits have been progressively backfilled with waste rock. Waste rock from the current operational 

areas as well as waste rock from the new Box cut 0 will be placed over the current Area 8 workings. 

It was assumed that the entire Area 8 will therefore remain open, indicated by Somkhele as the future 

waste rock dump, while operations are underway and dirty water from the waste rock dump/s must 

be managed as potentially polluting areas. While waste rock is within the confines of the pit below 

the natural ground level, the water within the pit will be pumped out of the pit from under the waste 

rock up to a PCD. This is currently the method implemented, water accumulates in a sump and are 

pumped to the Return Water Dam (RWD) to the north-west of Area 8. However, once the waste rock 

goes beyond this level the water flow to the outside of the confines of the pit will be need to be 

captured in dirty water channels and channeled to a PCD.  It was suggested that the waste rock dump 

could be closed and rehabilitated from the south west once the dump reach its final limits. Water 

accumulating in the open pits will also be managed as potentially polluting run-off which needs to be 

contained. 

Three PCD’s are proposed to manage the dirty water run-off from the waste rock dump due to the 

size of the catchment and topography. 

It should be mentioned that as per GN704 dirty water areas should be minimized as far as possible 

and therefore it is proposed to rehabilitate and cap areas progressively, thereby reducing possible 

contaminated run-off. This may also potentially reduce the PCD storage capacity requirement.   
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Clean water will be diverted around the dirty areas to limit the amount of clean water coming into 

contact with dirty areas. A fairly large catchment area upstream of the waste rock dump will be 

diverted around the dump via a diversion channel, as per the diversion report mentioned above. 

The Kwaluhlanga river flow in close proximity to the west of the waste rock dump, hence it is 

important to contain all dirty water from the waste rock dump to ensure the potential to pollute is 

limited as much as possible. 

 

6.2.2 KwaQubuka 

KwaQubuka, also known as Area 9, is still operational. Waste rock dumps have been developed to the 

east, west and north of the pit, all of which must be managed in terms how water flow towards, from 

and around it. Dirty water from the waste rock dumps will be captured in two separate PCDs east and 

west of the site. 

Clean run-off water east of the pit and waste rock dump will be diverted around the dirty areas by a 

topsoil dump and channel to the east of the site. Clean water to the west of the pit and waste rock 

dumps will flow directly towards the Kwaluhlanga River. 

 

6.3 Proposed Stockpile and Associated Facilities Layout 

The layouts of the two areas, Luhlanga and KwaQubuka (as provided by Tendele) is shown in Figure 

6.1. 
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Figure 6.1: Proposed Mining Layout.
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6.4 Delineation of Clean and Dirty Water Catchments 

Clean and dirty water areas were mapped out, based the mining infrastructure provided and the 

topography. The pit, WRD, ROM pad, hard park and roads were considered to be dirty water areas. 

Dirty water must be contained in the area marked for water containment. The dirty water catchments 

are presented in Figure 6.2 (green areas) for each of the mining areas and a summary of each 

catchment is presented in Table 6.1.  

Runoff from surrounding upstream catchments and the topsoil stockpiles were considered to be clean. 

All clean water must be diverted around the dirty water areas into a nearby stream, as per the GN 

704, to ensure that clean water never mixes with dirty water. The clean water catchments are 

presented in Figure 6.2 (blue areas) for each of the mining areas and a summary of each catchment 

is presented in Table 6.2.  

Table 6.1: Calculated peak runoff for each dirty water sub-catchment for a 1:50 year return 
period using the SCS-SA method. 

Sub-
catchment 

Name 
Area (ha) 

Runoff 
Volume 

(ML) 

Peak 
Runoff 
(m³/s) 

Runoff 
Coefficient 

Luhlanga 

L_D1 2.5 2.5 0.6 0.38 

L_D2 3.7 3.8 0.9 0.38 

L_D3 7.0 7.1 1.5 0.38 

L_D4 5.8 5.9 1.2 0.38 

L_D5 5.8 5.8 1.4 0.38 

L_D6 5.9 6.0 1.3 0.38 

L_D7 11.9 12.0 2.5 0.38 

L_D8 11.5 11.6 2.5 0.38 

L_D9 9.3 9.4 2.2 0.38 

L_D10 5.4 5.5 1.2 0.38 

L_D11 7.6 7.4 0.6 0.36 

L_D12 3.2 3.2 0.5 0.37 

L_D13 1.8 1.8 0.4 0.38 

L_D14 4.0 4.0 1.3 0.38 

L_D15 6.6 6.6 1.2 0.38 

L_D16 5.9 6.0 1.1 0.38 

L_D17 0.9 0.9 0.4 0.38 

L_D18 2.2 2.2 0.7 0.38 

L_D19 6.5 6.6 1.6 0.38 

L_D20 8.4 8.5 1.9 0.38 

L_D21 1.5 1.5 0.4 0.38 

L_D22 2.3 2.4 0.5 0.38 

LPit 17.0 35.8 16.2 0.79 

KwaQubuka 

K_D1 2.9 3.0 0.7 0.38 
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Sub-
catchment 

Name 
Area (ha) 

Runoff 
Volume 

(ML) 

Peak 
Runoff 
(m³/s) 

Runoff 
Coefficient 

K_D2 5.0 5.0 1.0 0.38 

K_D3 4.5 4.5 0.9 0.38 

K_D4 11.6 11.6 1.8 0.37 

K_D5 5.7 5.8 1.4 0.38 

K_D6 4.3 4.3 0.7 0.37 

K_D7 2.4 0.7 0.1 0.11 

K_D8 8.4 8.5 2.0 0.38 

KPit 56.5 112.6 32.9 0.75 

 

Table 6.2: Calculated peak runoff for each clean water sub-catchment for a 1:50 year return 
period using the SCS-SA method. 

Sub-
catchment 

Name 
Area (ha) 

Runoff 
Volume 

(ML) 

Peak 
Runoff 
(m³/s) 

Runoff 
Coefficient 

Luhlanga 

L_C1 19.6 43.0 9.8 0.82 

KL_C1 9.5 21.7 4.7 0.85 

KL_C2 4.5 10.4 2.1 0.85 

KL_C3 23.7 53.7 8.5 0.85 

KwaQubuka 

K_C1 2.5 2.5 0.4 0.38 

K_C2 2.8 2.9 0.5 0.38 

K_C3 5.1 1.5 0.1 0.11 

K_C4 1.8 0.5 0.1 0.11 

K_C5 4.6 4.6 0.8 0.38 

K_C6 3.1 7.2 1.5 0.85 

K_C7 4.1 9.4 2.1 0.85 

K_C8 0.3 0.7 0.2 0.86 
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6.5 Channel Location and Sizing 

Proposed channel drainage measures for Somkhele Mine Areas include a set of lined channels (to 

capture and transport dirty water) and unlined earth channels (to capture and transport clean water) 

presented in Figure 6.2. In certain dirty water catchments water will flow directly into the pits from 

where it will be pumped to PCD’s. It is proposed that runoff from all dirty water catchment be 

captured in a lined channel (roughness of n=0.013 s/m1/3), where required, and stored in a PCD for 

reuse in the mine process and/or dust suppression. Clean water from the clean water catchment are 

diverted away/around to ensure that this water does not mix with the dirty water areas. Where clean 

water runoff cannot be diverted, water is captured in clean stormwater/attenuation structures.  

The clean storm water could be diverted around the WRD at Luhlanga pit via earth channels (roughness 

of n=0.025 s/m1/3) as described in the Inqubeko Consulting Engineers proposed diversion draft report 

(Inqubeko Consulting Engineers, 2019). An attenuation dam/structure is proposed to capture the rest 

of the clean water catchment that cannot be diverted around the pit. This water can be used within 

the mining process or pumped into the environment.  

This report assumes that the clean water drain path to the north of Luhlanga pit and to the west of 

KwaQubuka pit and all catchments flowing into this drain path are currently and will be diverted away 

in future.  

PCSWMM software was used to establish a network of stormwater drainage channels which route 

stormwater from catchment inlets through junctions to the outlets/outfalls/PCDs. Sizing of drainage 

channels for each sub-catchment area in PCSWMM was based on the South African SCS type 2 method 

(SANRAL, 2013). A 24-hour storm duration of a 1:50-year return periods was used as input to create a 

flood hydrograph for each sub-catchment. All model results including proposed channel sizes, 

calculated peak flows and runoff coefficients are summarised in Table 6.1. 
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Figure 6.2: Overview of sub-catchments and conceptual SWMP for the mine area. 
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Table 6.3: Summary of drainage channel results 

Drain Name Roughness Cross-Section Depth (m) Bottom width (m) Side slopes (h/w) Slope (m/m) Max. |Flow| (m³/s) Max. |Velocity| (m/s) 

Luhlanga 

Dirty Water Channel 

L_1 0.013 TRAPEZOIDAL 1 1 1.5 0.00254 5.677 2.53 

L_2 0.013 TRAPEZOIDAL 1 1 1.5 0.00258 0.717 0.75 

L_3 0.013 TRAPEZOIDAL 1 1 1.5 0.00281 4.061 2.48 

L_4 0.013 TRAPEZOIDAL 1.3 1.3 1.5 0.00244 0.345 0.58 

L_5 0.013 TRAPEZOIDAL 1 1 1.5 0.0025 1.547 1.59 

L_6 0.013 TRAPEZOIDAL 1 1 1.5 0.00472 2.844 2.63 

L_7 0.013 TRAPEZOIDAL 1 1 1.5 0.00248 1.076 1.13 

L_8 0.013 TRAPEZOIDAL 1.2 1 1.5 0.00251 6.498 2.43 

L_9 0.013 TRAPEZOIDAL 1.2 1 1.5 0.00252 7.586 2.68 

L_10 0.013 TRAPEZOIDAL 1.2 1 1.5 0.00346 1.363 1.27 

Clean Water Channel 

C_1 0.025 TRAPEZOIDAL 1.5 1 1.5 0.02235 14.925 4.14 

C_2 0.025 TRAPEZOIDAL 1 1 1.5 0.02238 3.323 2.23 

C_3 0.025 TRAPEZOIDAL 0.75 0.75 1.5 0.00341 0.864 1.18 

KwaQubuka 

Dirty Water Channel 

K_1 0.013 TRAPEZOIDAL 1 1 1.5 0.00309 4.498 2.84 

K_2 0.013 TRAPEZOIDAL 1 1 1.5 0.00243 0.139 0.29 

K_3 0.013 TRAPEZOIDAL 1 1 1.5 0.00574 4.451 3.18 

K_4 0.013 TRAPEZOIDAL 1.2 1 1.5 0.00246 2.029 1.09 

K_5 0.013 TRAPEZOIDAL 1.2 1 1.5 0.00286 4.948 2.22 

K_6 0.013 TRAPEZOIDAL 1.2 1 1.5 0.00256 6.85 2.63 

K_7 0.013 TRAPEZOIDAL 1 1 1.5 0.00286 3.202 1.89 
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6.6 Water containment structures 

In line with regulations, water from mining and associated activities that are considered dirty 

must be contained. Table 6.4 summarises the total inflow volume at each pollution control 

and storm water dam. The attenuation dam will only be used to attenuate clean storm water 

captured from the upstream catchment of the WRD that cannot be diverted around. The 

exact positions and detailed design will be addressed in a separate report.  

 

Table 6.4: Summary of water containment structures 

Area Name Infrastructure ID Status 
Max Flow Rate 

(m³/s) 
Volume Total 

(1000 m3) 

Total Volume 
Required 
(1000 m³) 

Luhlanga 
PCD 1 Dirty 6.41 21.7 27.5 

PCD 2 Dirty 6.82 37.2 45.0 

KwaQubuka PCD 3 Dirty 7.74 46.0 46.0 

 Attenuation Dam* Clean 2.13 10.36 10.4 

*Input from Inqubeko Consulting Engineers proposed diversion draft report (Inqubeko Consulting Engineers, 2019) 

 

It should be noted that water accumulating in the centre of waste rock dump in Area 8 is 

currently being managed via a sump being pumped to the RWD north west of Area 8. The 

operational method will remain active for the life of the mine based on the closure plan 

provided by Somkhele. The RWD should however be lined and used as a PCD. 
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7 CONCLUSION AND RECOMMENDATIONS 

The following conclusions and recommendations for this study can be drawn: 

• PCD’s were adapted to suite the topography and to ensure that it is positioned in 

such a way as prescribed by General Notice 704 of the National Water Act (Act 36 of 

1988). 

• Geotechnical data on the project sites are limited and certain assumptions were 

made with regard to excavatability based on available data. 

• GN704 stipulate that dirty water areas should be minimized as far as possible and 

therefore it is proposed to rehabilitate and cap dirty areas progressively, thereby 

reducing possible contaminated run-off. This may also potentially reduce the PCD 

storage capacity requirement, but this will require carefull planning over the life of 

mine.  

• All effort was made to ensure that PCD’s are kept as small as possible based on the 

information provided, hence clean and dirty water was kept separated as far as 

possible. 
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APPENDIX A: LEGISLATIVE AND POLICY FRAMEWORK  

 

The National Water Act (Act No. 36 of 1998) 

The National Water Act (NWA), Act 36 of 1998 is the principal legal instrument relating to 

water resource management in South Africa. As guardian and trustee of the nation’s water 

resources, the Government (specifically the DWS) must ensure that water is protected, used, 

developed, conserved, managed and controlled in a sustainable and equitable manner for the 

benefit of all persons and in accordance with its constitutional mandate. In terms of the 

proposed project, an IWWMP/WULA or General Authorisation will be required for the project 

to commence lawfully. 

 

The National Water Resources Strategy 

The National Water Resource Strategy (NWRS) is a tool designed to assist in the 

implementation of the National Water Act (NWA) in order to effectively manage water 

resources in South Africa (DWA, 2012). The NWRS sets out policies, strategies, objectives, 

plans, guidelines, procedures and institutional arrangements for the protection, use, 

development, conservation, management and control of South Africa's water resources. It is 

the primary mechanism for water management across all sectors in South Africa which helps 

the Government to work towards achieving its development goals (DWA, 2012). 

 

Regulations on the Use of Water for Mining and Related Activities (aimed at the 

protection of water resources) 

General Notice 704 of the National Water Act (Act 36 of 1988) stipulate the requirement in 

respect of use of water for mining and related activities aimed at the protection of water 

resources. As mentioned, the GN704 was established for the mining industry but, in the 

absence of more appropriate or project-specific legislation, can be and often is applied to 

other sectors because it is a conservative and detailed piece of legislation. 
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Regulation 4: Restrictions on locality 

No person in control of a mine or activity may- 

a) locate or place any residue deposit, dam, reservoir, together with any associated 

structure or any other facility, within the 1:100-year flood-line or within a 

horizontal distance of 100 metres from any watercourse or estuary, borehole or 

well, excluding boreholes or wells drilled specifically to monitor the pollution of 

groundwater, or on water-logged ground, or on ground likely to become water-

logged, undermined, unstable or cracked;  

b) except in relation to a matter contemplated in regulation 10, carry on any 

underground or opencast mining, prospecting or any other operation or activity 

under or within the 1:50-year flood-line or within a horizontal distance of 100 

metres from any watercourse or estuary, whichever is the greatest;  

c) place or dispose of any residue or substance which causes or is likely to cause 

pollution of a water resource, in the workings of any underground or opencast 

mine excavation, prospecting diggings, pit or any other excavation; or  

d) Use any area or locate any sanitary convenience, fuel depots, reservoir or depots 

for any substance which causes or is likely to cause pollution of a water resource 

within the 1:50-year flood line of any watercourse or estuary.  

 

Regulation 6 Capacity requirements of clean and dirty water systems 

  

Every person in control of a mine or activity must: 

a) confine any unpolluted water to a clean water system, away from any dirty area; 

- 

b) design, construct, maintain and operate any clean water system at the mine or 

activity so that it is not likely to spill into any dirty water system more than once 

in 50 years; 

c) collect the water arising within any dirty area, including water seeping from 

mining operations, outcrops or any other activity, into a dirty water system; 

d) design, construct, maintain and operate any dirty water system at the mine or 

activity so that it is not likely to spill into any clean water system more than once 

in 50 years; and 
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e) design, construct, maintain and operate any dam or tailings dam that forms part 

of a dirty water system to have a minimum freeboard of 0.8 metres above full 

supply level. 

 

Regulation 7: Protection of water resources 

 

Every person in control of a mine or activity must take reasonable measures to- 

1) prevent water containing waste or any substance which causes or is likely to 

cause pollution of a water resource from entering any water resource, either by 

natural flow or by seepage, and must retain or collect such substance or water 

containing waste for use, re-use, evaporation or for purification and disposal in 

terms of the Act; 

2) design, modify, locate, construct and maintain all water systems, including 

residue deposits, in any area so as to prevent the pollution of any water resource 

through the operation or use thereof and to restrict the possibility of damage to 

the riparian or instream habitat through erosion or sedimentation, or the 

disturbance of vegetation, or the alteration of flow characteristics; 

3) cause effective measures to be taken to minimise the flow of any surface water 

or floodwater into mine workings, opencast workings, other workings or 

subterranean caverns, through cracked or fissured formations, subsided ground, 

sinkholes, outcrop excavations, adits, entrances or any other openings; 

4) design, modify, construct, maintain and use any dam or any residue deposit or 

stockpile used for the disposal or storage of mineral tailings, slimes, ash or other 

hydraulic transported substances, so that the water or waste therein, or falling 

therein, will not result in the failure thereof or impair the stability thereof 

5) prevent the erosion or leaching of materials from any residue deposit or stockpile 

from any area and contain material or substances so eroded or leached in such 

area by providing suitable barrier dams, evaporation dams or any other effective 

measures to prevent this material or substance from entering and polluting any 

water resources; 

6) ensure that water used in any process at a mine or activity is recycled as far as 

practicable, and any facility, sump, pumping installation, catchment dam or 

other impoundment used for recycling water, is of adequate design and capacity 

to prevent the spillage, seepage or release of water containing waste at any time; 
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7) at all times keep any water system free from any matter or obstruction which 

may affect the efficiency thereof; and  

8) cause all domestic waste, including wash-water, which cannot be disposed of in 

a municipal sewage system, to be disposed of in terms of an authorisation under 

the Act. 
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1 INTRODUCTION 

GCS Water and Environment (Pty) Ltd (GCS) was appointed by Tendele Coal Mining (Tendele) to 

conduct a surface water assessment and develop Storm Water Management Plan/s (SWMP) for Areas 

4 and 5, namely Emalahleni, Mahujini and Ophondweni operations for Somekele Mine near 

Mtubabtuba, in Kwazulu Natal, South Africa. Somkhele Mine Area 4 and 5 are situated in Quaternary 

Catchments W32G and Water Management Area (WMA) 6 (Usutu to Mhlatuze). 
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2 SCOPE OF WORK 

The scope of work included the following: 

1. Site Visit to all three areas, 

2. Obtain relevant information on Areas 4 and 5 to familiarise ourselves with the studies to date, 

in order to propose new storm water management systems and infrastructure if and where 

required, 

3. Hydrology calculations for storm water management planning, 

4. Conceptual design for storm water management infrastructure, 

5. Development and compilation of a Storm Water Management Plan (SWMP), and 

6. Overall project administration and management. 

Due to the time constraints on the project, the proposed site visits to the three areas were cancelled 

and all information was obtained from the client via electronic communication. In some cases limited 

information was available, however the information gaps were identified and the best possible 

information was utilised for the compilation of this SWMP.  
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3 KEY LEGISLATIVE AND POLICY FRAMEWORK 

The SWMP for Areas 4 and 5 was set-up in accordance to the following legislation. A summary of each 

key legislation is provided in Appendix A.  

 The National Water Act (Act No. 36 f 1998); and 

 Regulations on the Use of Water for Mining and Related Activities. 

Department of Water Affairs (DWA) Best Practice Guidelines (BPG) G1: Storm Water Management 

(National Water Act, 1998 (Act No 36 of 1998), 1999)  
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4 METHODOLOGY 

A site visit was proposed to visually assess each area of project site/s and surrounding area/s, 

including all (if any) stormwater infrastructure at each site, i.e. weirs, bridges, culverts  and existing 

dams. Other relevant information (flow conditions in streams, natural catchment conditions, visual 

assessment of the landscape and topography) from the proposed site assessment it would provide 

input into the development of the SWMP. As mentioned the site visits to the mine area(s) were not 

undertaken, hence the outcome of this report is based on a desktop assessment of the area of interest. 

Google Earth® and drone imagery, provided by Tendele, was used as a substitute in order to make 

relevant visual inspections and assumptions.  

The mine made information available to GCS which was assessed and utilised in the compilation of 

this report. Hydro-meteorological analyses were carried out using the climate data extracted from 

the daily rainfall utility from the South African Weather Service (SAWS) station 339352_W (Kangela) 

(Kunz, 2004). This record is a continuous daily rainfall record between 1/10/1930 and 01/09/2000. 

With reference to General Notice 704, clean and dirty mine catchments areas must be defined and 

managed separately for each mining area to ensure that no polluted water is discharged into the 

natural environment for storms not exceeding the 50 year flood recurrence interval. Taking the 

aforementioned into account the infrastructure layout was designed with this in mind to ensure that 

dirty and clean water areas were separated as reasonably as possible.  

The SWMP was conducted in accordance with the DWA BPG G1: Storm Water Management (National 

Water Act, 1998 (Act No 36 of 1998), 1999). 

Software used in the study includes the following: 

• ArcView 10.1 for Geographic Information Systems (GIS); 

• Global Mapper 19 for determining catchments; 

• PCSWMM software (Chiwater, 2017); and 

• Model Maker Systems 14.02. 
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5 HYDROLOGICAL ASSESSMENT 

5.1 General Climate 

Somkhele Mine is located in the KwaZulu-Natal Province of South Africa. Somkhele Mine Area 4 and 5 

are situated in Quaternary Catchments W32G and Water Management Area (WMA) 6 (Usutu to 

Mhlatuze). The Köppen-Geiger classification of the study site is Cfa (Kottek, Grieser, Beck, Rudolf, & 

Rubel, 2006). This indicates a warm temperate climate that is fully humid.  

 

5.2 Rainfall and Evaporation 

Using the daily rainfall record from SAWS rainfall station 0339352_W (Kangela), from 1930 to 1999 

(Kunz, 2004), the long term measured Mean Annual Precipitation (MAP) of the region is 890 mm/year. 

The monthly rainfall distribution illustrated in Figure 5.1.  

 

Figure 5.1: Monthly Rainfall distribution. 

 

The mean annual Symons Pan evaporation for the site area was estimated at approximately ~1 400 

mm/year (WRC, 2015). Mean monthly evaporation rates vary from 68 to 157 mm/month, with higher 

evaporation rates observed between the months September to March. Figure 5.2 provides a summary 

of the mean monthly Symons pan evaporation that was obtained from WR2012 (WRC, 2015). 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

E10 191.6 166.33 198.3 221.18 236.79 225.84 120.53 114.1 89.22 76.6 73.74 122.88

E30 100.41 109.74 116.75 142.13 148.16 122.96 76.32 49.94 44.43 36.51 41.18 59.31

E50 77.85 83.95 80.8 81.85 97.25 82.45 49.6 21.3 20.8 18.7 21 40.1

E70 48.14 63.74 64.57 60.34 58.45 58.17 27.67 13.43 10.49 10.76 12.72 23.13

E90 30.5 36.97 32.02 25.75 28.77 25.87 17.52 6.92 1.32 4.13 4.01 10.95
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Figure 5.2: Mean monthly S-Pan evaporation values for the study area. 
 

5.3 Rainfall Depth and Design Storms 

5.3.1 Rainfall Depth 

Two methods were considered to determine rainfall depth representative of Somkhele Mine. The first 

of these was the Op Ten Noort (1983) method. Op Ten Noort fitted rainfall intensity curves to available 

Southern African rainfall data. Curves were developed for coastal and inland regions (Op Ten Noort, 

1983). In the absence of site-specific storm data, these curves were generated using the following 

approach: 

I =
(7.5 + 0.034MAP)R0.3

(0.24 + t)0.89
 

Where ‘I’ is the average rainfall intensity (mm/hr) for a storm of duration ‘t’ (hours) and recurrence 

interval ‘R’ (years). 

Table 5.1: 24-hour Rainfall depth using Op ten Noort (1983). 

Return periods 
(Years) 

Somkhele 24-hour 
Rain events (mm) 
(Op Ten Noort) 

2 65.4 

5 86.0 

10 105.9 

20 130.4 

50 171.7 

100 211.4 

200 260.2 
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Secondly, the chosen daily rainfall record at SAWS rainfall station 0339352_W (Kangela) was used to 

calculate the peak 24-hour rainfall depths statistically for various return periods. These values are 

used to estimate Intensity-Duration Frequency (IDF) curves for the site and are used as design inputs 

to calculate sizes of stormwater management infrastructure, if required. 

Probability distributions were derived from 70 annual maximum daily rainfall depths. The annual 

maximum daily rainfall depths based on hydrological years (October to September) were analysed 

using Log-normal, Gumbel, General Extreme Value (GEV) and Log Pearson 3 statistical distributions 

(Table 5.2).  

The comparison between Table 5.1 and Table 5.2 shows that the general Op ten Noort (1983) equation 

provides unrealistically low values for 24-hour rainfall depths than those calculated using direct 

statistical analysis of rainfall at Somkhele Mine. The values of the GEV statistical analysis were used 

to develop Intensity-Duration-Frequency (IDF) curves for Somkhele Mine. 

 
Table 5.2: 24-hour rainfall depth Somkhele Mine Project for several distributions. 

Return 
Period 
(years) 

Rainfall (mm) 

Log Pearson 3 Lognormal Gumbel GEV 

2 114.5 116.2 116.5 114.7 

5 159.5 159.6 163.6 160.2 

10 191.4 188.4 194.8 192.1 

20 223.5 216.1 224.7 224 

50 267.4 252.1 263.5 267.9 

100 302.3 279.5 292.5 302.9 

200 338.9 307 321.4 338.9 

 

Table 5.3: Calculated 24-hour rainfall depths. 

Return periods 
(Years) 

Somkhele 24-hour 
Rain events (mm) 

2 114.7 

5 160.2 

10 192.1 

20 224 

50 267.9 

100 302.9 

200 338.9 
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6 CONCEPTUAL STORM WATER MANAGEMENT PLAN 

6.1 Introduction 

A Storm Water Management Plan (SWMP) is a statutory requirement for mining and related activities 

in South Africa and is defined by General Notice 704 and Regulation 77 of the National Water Act (Act 

36 of 1988) (Section 3). Also refer to other relevant legislation attached in Appendix A. Storm water 

management and drainage planning are critical components of an Integrated Water and Waste 

Management Plan (IWWMP) and or an Integrated Water Use License (IWUL) at mining sites. The 

purpose of a SWMP is to prevent the pollution of water resources in and around mining areas, or areas 

where mining related activity occurs. Regulations define a methodological approach to preventing 

and/or containing pollution on mining sites, set design standards and specify measures that must be 

taken to monitor and evaluate the efficacy of pollution control measures that are implemented. The 

difference between “dirty” and “clean” water is, however, determined on a site-specific basis and 

depends on a negotiated standard for each site based on the receiving catchment and downstream 

users. 

The basic principles of a SWMP include: 

• Clean water should be kept clean, as far as possible, and be routed to a natural watercourse 

by a system separate from the dirty water system and should be allowed to pass through to 

downstream users, while preventing or minimising the risk of spillage of clean water into dirty 

water systems.  

• Dirty water must be collected and contained in a system separate from the clean water system 

and the risk of spillage or seepage into clean water systems must be minimised. The 

containment of dirty or polluted water will minimize the impact on the surrounding water 

environment. 

• The design standard stipulated by GN704 is not that a 1 in 50-year flood should be captured, 

but that the dam may not spill more than once every 50 years. Design storage volumes are a 

function of peak storage requirements that often correspond to abnormally wet conditions  

that continue for an extended period of time, and not to a specific flood event 

• Reasonable measures must be taken to ensure that dirty water is contained. All dirty water 

must be captured and transported in lined channels (capable of containing 1:50-year design 

floods) to prevent the seepage of contaminated water into groundwater resources. Dirty 

water runoff must be stored in a PCD, where reasonable precautions are taken to prevent 

leaks or seepage. 
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• Regulations stipulate a clear hierarchy of water use. Firstly, recycle any captured dirty water 

and minimise the import and use of clean water resources. Excess water released from a dirty 

water area must be treated to a standard agreed to by the regulator, Department of Water 

Affairs and Sanitation (DWS), and any plan to treat and release excess water must be approved 

and licensed. 

• Special attention should be paid to early rehabilitation of mining and other dirty water areas 

to reduce the dirty water footprint area to an absolute minimum. This will reduce the total 

volumes of dirty water and simplify the final measures to be taken at mine closure. Part of 

any SWMP will include processes that identify and implement opportunities to reduce the 

dirty water footprint areas. A benefit of smaller dirty water footprint areas is that possible 

polluted runoff is reduced, fewer drains are required and PCDs can often be smaller. (Smaller 

surface area equates to cheaper and more effective storm water management) 

• The SWMP must be sustainable over the life cycle of the mine and over different hydrological 

cycles and must incorporate principles of risk management. Portions of the SWMP, such as 

those associated with waste management facilities, may have to remain after mine closure 

since management is required till such time that the impact is considered negligible and the 

risk no longer exists. 

 

6.2 Assumptions and Limitations of Conceptual SWMP 

Potentially polluted runoff from the “dirty” water areas must (in terms of GN704) be captured and 

contained in a PCD.  

The larger the mining and stockpile area are the larger the required PCD and storm water 

infrastructure will be and management is likely to become both more complex and more expensive. 

Therefore it is important to keep the dirty water areas as small as possible and divert clean water 

around and away from these areas as much as possible. 

Best practice care and maintenance will be applied to all waste rock dumps where proper compaction, 

sloping and drainage will be allowed for to minimise excess siltation and loss of soil and silting up of 

storm water infrastructure. 

It is assumed that all the waste rock has the potential to contaminate surface water, hence all storm 

water infrastructure is based on the worst case dirty water catchment sizes. It is recommended 

however that geochemical analysis be carried out to confirm the assumption. It is also proposed that 

the mine implement a waste rock deposition management plan, where waste rock of sufficient quality 

be separated from waste rock of unacceptable quality. This could help reduced the dirty water 

catchment sizes resulting in smaller PCD sizes. 

Concerns and limitations of each area are discussed below. 
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6.2.1 Emalahleni 

Two drainage lines pass through the pit, both drainage lines are upstream of the pit and the proposed 

waste rock dumps (WRD). The design of the clean water system allows for clean water upstream of 

the infrastructure to be diverted around the infrastructure into the stream nearby. 

Three PCDs are proposed to manage the water from the dirty areas on both sides of the pit, one for 

each of the waste rock dumps and another for dirty water within the pit and a section of the WRD 

south of the pit. 

The pit and ring road are very close to drainage lines to the north of the pit, which is the lowest point 

in terms of the infrastructure. Dirty water from these areas will have to be captured in a localised 

sump and pumped to the PCD or sloped to run into the pit from where it can be pumped to the PCD. 

Clean water from the topsoil stockpile area west of the pit will join the clean water diversion channel 

to the west of the pit and into the stream nearby. 

 

6.2.2 Mahujini 

A drainage line, capturing water from three different delineated sub catchments (Section 6.4), crosses 

to the south of the pit, which will cause clean water to run into the pit. Hence it is proposed that 

storm water retention/attenuation dam/s be constructed before the pit to prevent clean water mixing 

with dirty water.  

Four PCDs are proposed as the dirty areas are on both sides of the pit and on opposite sides of a non-

perineal stream. Two will capture dirty water from the waste rock dumps on the eastern side of the 

pit, one on the north eastern side of the pit and one to capture dirty water from the WRD to the west 

of the pit.  

Due to the size of the mining development it is also proposed that the pit be developed in phases to 

limit the size of the PCD’s required. Phasing the development could also mean that PCD’s and other 

water management infrastructure could be developed in phases. 

 

6.2.3 Ophondweni 

The pit itself is positioned on a watershed between two drainage lines. The problem however is that 

part of the ring road crosses a non-perineal stream and will have to be diverted around the pit and 

ring road. This diversion section will release the water into the drainage line downstream. 

The WRD is positioned over a water course, hence the construction thereof should be from the south 

toward the north to limit the amount of dirty water as mining progresses. Two PCDs are required at 

this development one to the east of the pit to capture water from the WRD and one to the west of 

the pit used as storage for the dirty water from within the pit.  
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6.3 Proposed Stockpile and Associated Facilities Layout 

The layouts of the three areas, Emalahleni, Mahujini and Ophondweni (as provided by Tendele) is 

shown in Figure 6.1 to Figure 6.3. 

The hard park and ROM stockpiles will be moved to within the pit area in all three cases in order to 

reduce the dirty water footprint area, as indicated in Figure 6.1 to Figure 6.2.  

It is proposed that the WRD, east of Ophondweni pit, be shaped as indicated in Figure 6.3. Due to 

topography runoff in a channel around the WRD would not be able to flow into the PCD without major 

cuts of more than 15 m. Reshaping of this WRD will reduce the cut required for channel construction.
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Figure 6.1: Emalahleni Proposed Mining Layout. 
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Figure 6.2: Mahujini Proposed Mining Layout. 
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Figure 6.3: Ophondweni Proposed Mining Layout.
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6.4 Delineation of Clean and Dirty Water Catchments 

Clean and dirty water areas were mapped out, based the mining infrastructure provided and the 

topography. The pit, WRD, ROM pad (within pit), hard park (within pit) and ring road was considered 

to be dirty areas. Dirty water must be contained in the area marked for water containment. The dirty 

water catchments are presented in Figure 6.4 to Figure 6.6 (green areas) for each of the mining areas 

and a summary of each catchment is presented in Table 6.1.  

Runoff from surrounding upstream catchments of the dirty areas and the topsoil stockpiles were 

considered to be clean. All clean water must be diverted around the dirty water areas into a nearby 

stream, as per the GN 704, to ensure that clean water never mixes with dirty water. The clean water 

catchments are presented in Figure 6.4 to Figure 6.6 (blue areas) for each of the mining areas and a 

summary of each catchment is presented in Table 6.2. 

Table 6.1: Calculated peak runoff for each dirty water sub-catchment for a 1:50 year return 

period using the SCS-SA method. 

Sub-
catchment 

Name 

Area 
(ha) 

Runoff 
Volume 

(ML) 

Peak 
Runoff 
(m³/s) 

Runoff 
Coefficient 

Emalahleni 

E_D1 12.98 13.02 2.37 0.38 

E_D2 2.61 2.66 0.85 0.38 

E_D3 15.00 14.91 2.07 0.37 

E_D4 5.55 5.59 1.23 0.38 

E_D5 1.23 1.26 0.5 0.38 

E_D6 4.04 4.09 1.01 0.38 

E_D7 1.72 1.76 0.63 0.38 

E_D8 3.00 3.05 0.86 0.38 

EPit 56.29 118.72 41.66 0.79 

Mahujini 

M_D1 5.53 6.51 1.94 0.44 

M_D2 0.98 1.15 0.28 0.44 

M_D3 6.10 7.17 2.04 0.44 

M_D4 0.34 0.41 0.21 0.44 

M_D5 0.88 1.03 0.27 0.44 

M_D6 4.63 4.82 1.34 0.39 

M_D7 25.09 25.4 2.89 0.38 

M_D8 1.91 2.01 0.79 0.39 

M_D9 13.41 13.76 2.26 0.38 

M_D10 2.44 2.55 0.93 0.39 

M_D11 8.38 8.7 2.09 0.39 

M_D12 7.14 7.42 1.89 0.39 

M_D13 14.93 17.38 3.42 0.44 

MPit_S1 49.48 104.36 36.84 0.79 

MPit_S2 70.00 147.49 47.11 0.79 
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Sub-
catchment 

Name 

Area 
(ha) 

Runoff 
Volume 

(ML) 

Peak 
Runoff 
(m³/s) 

Runoff 
Coefficient 

MPit_S3 80.40 169.6 60.94 0.79 

Ophondweni 

O_D1 5.20 4.85 1.07 0.35 

O_D2 7.73 7.38 1.36 0.36 

O_D3 4.67 4.36 1 0.35 

O_D4 14.29 13.48 1.75 0.35 

O_D5 5.50 5.13 1.1 0.35 

O_D6 11.45 10.85 1.6 0.36 

OPit 62.1 130.85 41.42 0.79 

 

Table 6.2: Calculated peak runoff for each clean water sub-catchment for a 1:50 year return 

period using the SCS-SA method. 

Sub-
catchment 

Name 

Area 
(ha) 

Runoff 
Volume 

(ML) 

Peak 
Runoff 
(m³/s) 

Runoff 
Coefficient 

Emalahleni 

E_C1 22.95 6.59 0.41 0.11 

E_C2 11.48 3.37 0.27 0.11 

E_C3 31.11 8.36 0.36 0.10 

E_C4 6.14 6.38 1.69 0.39 

Mahujini 

M_C1 5.79 9.12 2.32 0.59 

M_C2 3.59 5.69 2.25 0.59 

M_C3 2.51 3.97 1.43 0.59 

M_C4 36.91 10.78 0.80 0.11 

M_C5 5.54 1.69 0.25 0.11 

M_C6 10.66 3.22 0.39 0.11 

M_C7 19.06 5.66 0.51 0.11 

M_C8 13.20 3.95 0.40 0.11 

M_C9 35.88 10.44 0.74 0.11 

M_C10 16.35 4.78 0.35 0.11 

Ophondweni 

O_C1 8.97 5.32 0.68 0.22 

O_C2 17.98 32.90 6.13 0.69 

O_C3 23.80 6.88 0.46 0.11 

O_C4 37.09 10.70 0.70 0.11 

O_C5 2.98 3.12 1.23 0.39 

O_C6 2.05 2.15 0.84 0.39 

O_C7 8.68 2.53 0.18 0.11 

O_C8 15.40 4.53 0.36 0.11 

O_C9 9.02 2.75 0.38 0.11 
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6.5 Channel Location and Sizing 

Proposed channel drainage measures for Somkhele Mine Area 4 and 5 include a set of lined channels  

(to capture and transport dirty water) and unlined earth channels (to capture and transport clean 

water) presented in Figure 6.4 to Figure 6.6. It is proposed that runoff from all dirty water catchment 

be captured in a lined channel (roughness of n = 0.013 s/m1/3) and stored in a PCD for reuse in the 

mine process and/or dust suppression. Clean water from the clean water catchment are diverted 

away/around to ensure that this water does not mix with the dirty water areas. Where clean water 

runoff cannot be diverted, water is captured in clean stormwater/attenuation structures. 

In most cases the clean storm water could be diverted around the pits and other dirty water areas via 

earth channels (roughness of n = 0.025 s/m1/3). Stormwater dams are however proposed to capture 

clean water catchments at Mahujini mining area to the south and west of the pit as these catchments  

cannot be diverted around the pit. This water can be used within the mining process or pumped into 

the environment. Clean water catchments to the southeast of this pit cannot be diverted around the 

WRD. It is proposed that clean water be captured and stored in the existing earth dam (SW3), 

indicated in Figure 6.5, with a controlled spillway release. 

The pit at Ophondweni mining area lies within a clean water drainage line. The clean water 

catchments should flow in the natural drainage line until the ring road at the pit and should then be 

diverted around via an earth channel (roughness of n = 0.025 s/m1/3). 

PCSWMM software was used to establish a network of stormwater drainage channels which route 

stormwater from catchment inlets through junctions to the outlets/outfalls/PCDs. Sizing of drainage 

channels for each sub-catchment area in PCSWMM was based on the South African SCS type 2 method 

(SANRAL, 2013). A 24-hour storm duration of a 1:50-year return periods was used as input to create a 

flood hydrograph for each sub-catchment. All model results including proposed channel sizes, 

calculated peak flows and runoff coefficients are summarised in Table 6.1. 
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Figure 6.4: Overview of sub-catchments and conceptual SWMP for Emalahleni mine area. 
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Figure 6.5: Overview of sub-catchments and conceptual SWMP for Mahujini mine area. 
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Figure 6.6: Overview of sub-catchments and conceptual SWMP for Ophondweni mine area.
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Table 6.3: Summary of drainage channel results 

Drain Name Roughness Cross-Section Depth (m) Bottom width (m) Side slopes (h/w) Slope (m/m) Max. |Flow| (m³/s) Max. |Velocity| (m/s) 

Emalahleni 

Dirty Water Channel 

E_1 0.013 TRAPEZOIDAL 0.8 1 1:5 0.0025 2.33 1.99 

E_2 0.013 TRAPEZOIDAL 0.8 0.75 
1:5 

0.0025 0.78 1.37 

E_3 0.013 TRAPEZOIDAL 0.8 0.75 
1:5 

0.0025 2.06 1.89 

E_4 0.013 TRAPEZOIDAL 0.8 0.75 
1:5 

0.0026 2.17 1.99 

E_5 0.013 TRAPEZOIDAL 0.5 0.5 
1:5 

0.0025 0.32 1.24 

E_6 0.013 TRAPEZOIDAL 1 0.8 
1:5 

0.0026 3.77 2.27 

Clean Water Channel 

E_7 0.025 TRAPEZOIDAL 0.75 0.75 1:5 0.0610 2.12 3.89 

Mahujini 

Dirty Water Channel 

M_1 0.013 TRAPEZOIDAL 0.75 0.75 1:5 0.0025 0.26 1.06 

M_2 0.013 RECT_CLOSED 0.9 1.2 0 0.0025 0.37 0.65 

M_3 0.013 TRAPEZOIDAL 0.75 0.75 
1:5 

0.0025 0.27 0.52 

M_4 0.013 TRAPEZOIDAL 1 1 
1:5 

0.0025 1.95 1.64 

M_5 0.013 TRAPEZOIDAL 1 1.5 
1:5 

0.0025 4.08 2.24 

M_11 0.013 TRAPEZOIDAL 0.75 0.75 
1:5 

0.0026 1.30 1.82 

M_12 0.013 TRAPEZOIDAL 0.75 0.75 
1:5 

0.0025 0.74 1.46 

M_13 0.013 TRAPEZOIDAL 1 1 
1:5 

0.0025 1.65 1.22 

M_14 0.013 TRAPEZOIDAL 1 1 
1:5 

0.0025 2.85 1.80 

M_15 0.013 TRAPEZOIDAL 1 1 
1:5 

0.0025 2.23 1.81 

M_16 0.013 TRAPEZOIDAL 1 1.5 
1:5 

0.0025 6.43 2.53 

M_17 0.013 TRAPEZOIDAL 0.9 0.9 
1:5 

0.0025 2.08 1.78 

M_18 0.013 TRAPEZOIDAL 1 0.9 
1:5 

0.0026 4.66 2.40 

M_19 0.013 TRAPEZOIDAL 1 1 
1:5 

0.0025 3.39 2.23 
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Drain Name Roughness Cross-Section Depth (m) Bottom width (m) Side slopes (h/w) Slope (m/m) Max. |Flow| (m³/s) Max. |Velocity| (m/s) 

Clean Water Channel 

M_6 0.013 TRAPEZOIDAL 0.9 0.75 
1:5 

0.0041 5.36 2.95 

M_7 0.025 TRAPEZOIDAL 0.75 0.75 
1:5 

0.0035 1.38 1.58 

M_8 0.025 TRAPEZOIDAL 0.75 0.75 
1:5 

0.0027 0.51 1.03 

M_9 0.025 TRAPEZOIDAL 1 0.75 
1:5 

0.0022 1.11 1.01 

M_10 0.025 TRAPEZOIDAL 0.75 0.75 
1:5 

0.0024 0.37 0.75 

Ophondweni 

Dirty Water Channel 

O_2 0.013 TRAPEZOIDAL 0.8 0.8 
1:5 

0.0027 1.97 2.26 

O_3 0.013 TRAPEZOIDAL 0.8 1 
1:5 

0.0049 1.92 1.72 

O_4 0.013 TRAPEZOIDAL 0.8 0.8 
1:5 

0.0025 0.96 1.15 

O_5 0.013 TRAPEZOIDAL 1 1.5 
1:5 

0.0025 5.44 2.26 

O_6 0.025 TRAPEZOIDAL 0.5 0.5 
1:5 

0.0646 0.71 3.02 

O_2 0.013 TRAPEZOIDAL 0.8 0.8 
1:5 

0.0027 1.97 2.26 

Clean Water Channel 

O_1 0.025 TRAPEZOIDAL 2 2 
1:5 

0.0171 8.19 3.34 

O_7 0.013 TRAPEZOIDAL 1 1.5 
1:5 

0.0031 7.36 2.86 
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6.6 Water containment structures 

In line with regulations, water from mining and associated activities that are considered dirty 

must be contained. Table 6.4 summarises the total inflow volume at each pollution control 

and storm water dam. Storm water dams will only be used to attenuate clean storm water 

captured from upstream of the pits. 

Table 6.4: Summary of water containment structures 

Area Name 
Infrastructure 

ID 
Status 

Max Flow Rate 
(m³/s) 

Volume Total 
(1000 m3) 

Total Volume 
Required 
(1000 m³) 

Mahujini 

PCD 1 Dirty 4.07 16.24 16.30 

PCD 2 Dirty 3.35 17.36 21.70 

PCD 3 Dirty 5.29 20.63 25.79 

PCD 4 Dirty 6.43 45.96 46.00 

SW1 Clean 1.38 15.70 16.00 

SW2 Clean 0.51 5.66 6.00 

SW3 Clean 1.45 3.52 4.00 

Emalahleni 

PCD 5 Dirty 2.32 13.01 18.00 

PCD 6 Dirty 2.53 17.56 18.00 

PCD 7 Dirty 3.77 15.73 16.00 

Ophondweni 
PCD 8 Dirty - - 16.00 

PCD 9 Dirty 7.40 45.27 46.00 

 

The exact positions and detailed design will be addressed in a separate report.  
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7 CONCLUSION AND RECOMMENDATIONS 

The following conclusions and recommendations can be drawn from this study report: 

 The general layout of infrastructure was largely kept as provided by Tendele. Certain 

changes were however made to the layout to better manage the separation of clean 

and dirty water. PCD’s were adapted to suite the topography and to ensure that it is 

position in such a way as prescribed by GN704 of the National Water Act (Act 36 of 

1988). 

 Some discrepancies were picked up in the information received, i.e. topography data 

did not cover the entire areas required for design purpose. Data was obtained from 

available sources and thus differences in height was identified. 

 Geotechnical data on the project sites are limited and certain assumptions were 

made with regard to excavatability based on available data.  

 It should be noted that more detailed geotechnical studies should be carried out prior 

to implementation of the SWMP to ensure that that all gaps identified have been 

sufficiently addressed and a final design can be carried out. 

 All effort was made to ensure that PCD’s are kept as small as possible hence changes 

were made to the layouts provided. Clean and dirty water was kept separated as far 

as possible. 
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APPENDIX A: LEGISLATIVE AND POLICY FRAMEWORK  

 

The National Water Act (Act No. 36 of 1998)  

The National Water Act (NWA), Act 36 of 1998 is the principal legal instrument relating to 

water resource management in South Africa. As guardian and trustee of the nation’s water 

resources, the Government (specifically the DWS) must ensure that water is protected, used, 

developed, conserved, managed and controlled in a sustainable and equitable manner for the 

benefit of all persons and in accordance with its constitutional mandate. In terms of the 

proposed project, an IWWMP/WULA or General Authorisation will be required for the project 

to commence lawfully. 

 

The National Water Resources Strategy 

The National Water Resource Strategy (NWRS) is a tool designed to assist in the 

implementation of the National Water Act (NWA) in order to effectively manage water 

resources in South Africa (DWA, 2012). The NWRS sets out policies, strategies, objectives, 

plans, guidelines, procedures and institutional arrangements for the protection, use, 

development, conservation, management and control of South Africa's water resources. It is 

the primary mechanism for water management across all sectors in South Africa which helps  

the Government to work towards achieving its development goals (DWA, 2012). 

 

Regulations on the Use of Water for Mining and Related Activities (aimed at the 

protection of water resources) 

General Notice 704 of the National Water Act (Act 36 of 1988) stipulate the requirement in 

respect of use of water for mining and related activities aimed at the protection of water 

resources. As mentioned, the GN704 was established for the mining industry but, in the 

absence of more appropriate or project-specific legislation, can be and often is applied to 

other sectors because it is a conservative and detailed piece of legislation. 

Regulation 4: Restrictions on locality 

 

No person in control of a mine or activity may- 



Tendele Coal Mining  Area 4 and 5 Stormwater Management Plan 

19-0006 12 March 2019 Page 31 

 

a) locate or place any residue deposit, dam, reservoir, together with any associated 

structure or any other facility, within the 1:100-year flood-line or within a 

horizontal distance of 100 metres from any watercourse or estuary, borehole or 

well, excluding boreholes or wells drilled specifically to monitor the pollution of 

groundwater, or on water-logged ground, or on ground likely to become water-

logged, undermined, unstable or cracked;  

b) except in relation to a matter contemplated in regulation 10, carry on any 

underground or opencast mining, prospecting or any other operation or activity 

under or within the 1:50-year flood-line or within a horizontal distance of 100 

metres from any watercourse or estuary, whichever is the greatest;  

c) place or dispose of any residue or substance which causes or is likely to cause 

pollution of a water resource, in the workings of any underground or opencast 

mine excavation, prospecting diggings, pit or any other excavation; or  

d) Use any area or locate any sanitary convenience, fuel depots, reservoir or depots  

for any substance which causes or is likely to cause pollution of a water resource 

within the 1:50-year flood line of any watercourse or estuary.  

 

Regulation 6 Capacity requirements of clean and dirty water systems 

  

Every person in control of a mine or activity must: 

a) confine any unpolluted water to a clean water system, away from any dirty area; 

- 

b) design, construct, maintain and operate any clean water system at the mine or 

activity so that it is not likely to spill into any dirty water system more than once 

in 50 years; 

c) collect the water arising within any dirty area, including water seeping from 

mining operations, outcrops or any other activity, into a dirty water system; 

d) design, construct, maintain and operate any dirty water system at the mine or 

activity so that it is not likely to spill into any clean water system more than once 

in 50 years; and 

e) design, construct, maintain and operate any dam or tailings dam that forms part 

of a dirty water system to have a minimum freeboard of 0.8 metres above full 

supply level. 
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Regulation 7: Protection of water resources 

 

Every person in control of a mine or activity must take reasonable measures to- 

1) prevent water containing waste or any substance which causes or is likely to 

cause pollution of a water resource from entering any water resource, either by 

natural flow or by seepage, and must retain or collect such substance or water 

containing waste for use, re-use, evaporation or for purification and disposal in 

terms of the Act; 

2) design, modify, locate, construct and maintain all water systems, including 

residue deposits, in any area so as to prevent the pollution of any water resource 

through the operation or use thereof and to restrict the possibility of damage to 

the riparian or instream habitat through erosion or sedimentation, or the 

disturbance of vegetation, or the alteration of flow characteristics; 

3) cause effective measures to be taken to minimise the flow of any surface water 

or floodwater into mine workings, opencast workings, other workings or 

subterranean caverns, through cracked or fissured formations, subsided ground, 

sinkholes, outcrop excavations, adits, entrances or any other openings; 

4) design, modify, construct, maintain and use any dam or any residue deposit or 

stockpile used for the disposal or storage of mineral tailings, slimes, ash or other 

hydraulic transported substances, so that the water or waste therein, or falling 

therein, will not result in the failure thereof or impair the stability thereof 

5) prevent the erosion or leaching of materials from any residue deposit or stockpile 

from any area and contain material or substances so eroded or leached in such 

area by providing suitable barrier dams, evaporation dams or any other effective 

measures to prevent this material or substance from entering and polluting any 

water resources; 

6) ensure that water used in any process at a mine or activity is recycled as far as 

practicable, and any facility, sump, pumping installation, catchment dam or 

other impoundment used for recycling water, is of adequate design and capacity 

to prevent the spillage, seepage or release of water containing waste at any time; 

7) at all times keep any water system free from any matter or obstruction which 

may affect the efficiency thereof; and  

8) cause all domestic waste, including wash-water, which cannot be disposed of in 

a municipal sewage system, to be disposed of in terms of an authorisation under 

the Act. 
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1 TERMS OF REFERENCE 

Inqubeko Consulting Engineers has been appointed by Tendele Coal Mining to 
design a storm water diversion system around the extension of the Kwaluhlanga Box 
cut Zero in Area 8. An initial design was done in May 2018 but subsequently the 
footprint of Box cut Zero was enlarged and the design had to be amended to allow 
for an additional stream to be diverted 

2 SCOPE OF WORK 

2.1 The scope of work for this design includes the following: 

• Collate all spatial data required to have an understanding of the spatial layout, 
topography and physical attributes of the area and mine to enable the 
development of concepts 

• Convert the available information into the necessary terrain models to be able 
to study the impacts of the proposed concepts 

• Develop and obtain approval for the concept 
• Design the chosen concept 

2.2 Excluded from scope 

• Topographical Surveys 
• Geotechnical studies 
• Hydrological studies 
• Procurement and Contracts Management 

3 PROJECT LOCATION  

The project is located in the northern extents of the current mine lease area, directly 
south west of the R618 road from Mtubabtuba to Hlabisa, as shown below. 

 
Figure 3-1 Locality Plan  

 

Study Area 
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4 BACKGROUND 

The Tendele Coal Mining company owns the mining rights to a high-quality 
anthracite ore body located to the north of the Mfolozi river. These mines are known 
as the Somkhele Mines. Mining commenced ca 2006 using the open pit mining 
technique.  
The Luhlanga Box cut Zero has commenced but cannot proceed further north east 
due to a stream catchment area which will be impacted on. The pit will cut the 
stream off (curtail the catchment) and in terms of the EMP requirements the stream 
must be diverted around the pit. (Principle of keeping clean water clean)  A more 
detailed view of the study area is shown in the caption below.  

 
Figure 4-1  Current Arrangement of KwaLuhlanga Pit showing streams (picture courtesy of Google Earth) 

 

5 INFORMATION 

The study is based on the following information provided by the Mine: 

• Lidar Survey over portion of the catchment 
• The flood line report done by Messrs GCS (Somkhele Mine, KwaZulu-Natal: 

Kwaqubuka and Luhlanga Flood Line Analysis Report) in which the catchment 
areas, flows and flood lines were calculated. 

• Design Criteria as required by DWAS and DMR included in the EMP 
From this work the following important information is obtained: 
The Catchment in question is shown below (Extract from GCS Report) 
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Figure 5-1: Catchment area for relevant drainage area 

 
The curtailed catchments are shown below: 

 
Figure 5-2: Catchment curtailed by ore body (0.3km2) 
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The vital statistics from the catchment “Main US“, as obtained from the GCS study 
are: Note that not the complete catchment “Main US” is taken into consideration 
since a portion of the catchment is included in the ore body. For the calculation of 
flows in the curtailment these figures are proportionally adjusted as shown in the 
table below 

CM Name Area 
(km2) 

Rainfall 
depth (mm) 

(1in50yr) 

Peak flow 
(m3/s) 

(1in50yr) 

Volume at 
60% runoff 
(1in50yr) 

Comment 

Main US CM 0.42 273 4.9 69 508m3 1 in 50-year flows 

Curtailed CM 0.30 273 3.5 49 649m3  

Table 1: Catchment Statistics 

6 THE CONCEPT 

6.1 Broad Description 

The only viable solution is to divert the flow from the impacted drain lines to the in-
tact drain line located about a kilometre to the south. However due to the steep 
topography and the presence of a ridge between the drain lines, not the whole 
catchment can be diverted without very deep excavations (in excess of 12m). The 
concept is depicted below: 

 
Figure 6-1: General Arrangement of Diversion Concept 

 
Two options exist to maximize the area which can be diverted, but both options will 
require a small catchment which cannot be drained and will have to be impounded. 
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6.1.1 Option 1 

Divert on the 143m MSL contour shown in purple in the caption below 

 
Figure 6-2 Catchment which can be diverted by means of gravity at level 143 contour (0.24km2) 

6.1.2 Option 2 

Divert on the 138m MSL contour shown in yellow in the caption below 

 
Figure 6-3 Catchment which can be diverted by means of gravity at level 138 contour (0.27km2) 
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Each diversion channel option requires a different channel profile as shown below 
 

 
Figure 6-4: Typical Long Section on 143 contour 

 

 
Figure 6-5: Typical Long Section on 138 contour 
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The table below summarizes the information pertaining to the two options 
CM Name Area 

(km2) 
Rainfall 

depth (mm) 
(1in50yr) 

Peak flow 
(m3/s) 

(1in50yr) 

Volume at 
60% runoff 
(1in50yr) 

Volume which 
cannot be diverted 
(to be impounded) 

Main US CM 0.42 273 4.9 69 508m3  

Curtailed CM 0.30 273 3.6 49 140m3  

Diverted CM 
143 contour 

0.24 273 2.8 39 377m3 9 763 m3 

Diverted CM 
138 contour 

0.27 273 3.1 43 723m3 5 417 m3 

Table 2: Diverted catchment options and volumes 

 
There will therefore be a small catchment of about 6,2ha for the 143m contour drain 
and 3,6ha for the 138m contour drain which cannot be diverted by means of gravity. 
The larger area is about 20% of the curtailed catchment. 
This water will have to be contained against the waste dump, pumped away or 
allowed to evaporate or seep into the waste dump. This water is natural run-off from 
natural areas and is considered clean. The estimated volume to be contained and 
pumped out after a 1in50year event is shown in the last column of table 2 above.  
Over an average rainfall year, it can be expected that between 8 000 and 16 000 m3 
will have to be contained in this impoundment. 
 

6.1.3 Discussion on options 

The aim will be to attempt to divert as much of the run-off as possible.  
The 138m contour diverts more water than the 143 contour but requires a deepening 
of the trench towards the discharge point of around 5m deep and about 250m long 
which is considered the maximum practical depth. (Refer to figure 6.5 on the 
following pages). It will therefore not be practical to go lower than that. However, 
having a 5m deep trench on the boundary with the communal land, even with sloped 
sides will be a safety hazard and expensive to construct.  
A diversion drain on the 143 contour will require excavations not exceeding 2m 
which can be shaped to a safe, wide profile but will divert less water. Considering the 
safety issues with a deep excavation on the 138 contour the 143 contour drain will 
be recommended. 

6.2 Preliminary Design  

All storm water controls to be designed for the peak flows of a 1in50year recurrence 
period at 2.8m3/s and 3.1m3/s respectively. 
The diversion channel on the 143 contour will be designed for 3,1m3/s. A typical 
channel profile is shown overleaf. Where possible the channel slope not to exceed 
1in300 to keep flow velocities below scour values. The first and last lengths of the 
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channel is steep against the boundary berm and drop structures must be introduced. 
Channels to be grassed after construction. 
A typical long section of the contour drain at about 143m MSL is shown in figure 6.4. 
A typical drain cross section is shown below: 

 
Figure 6-6: Proposed berm and channel profile 

 
The run-off from the area which cannot be diverted under gravity can be contained 
against the berm on the waste dump boundary as shown below. After a rainfall event 
the water can be pumped out to the adjacent catchment using a trailer mounted 
diesel driven pump or allowed to evaporate or seep into the soils as discussed 
previously. The berm will not exceed 3m high and will have a maximum footprint of 
about 50m x 50m or 2500m2.  

 
Figure 6-7: Impoundment at ore boundary 

 

7 CONCLUSION 

The proposed design will be an effective diversion system to keep clean water clean. 
Unfortunately, an impoundment system will have to be employed for a part of the 
catchment cannot drain under gravity. This water can be pumped away with a 
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temporary installation using trailer mounted pumps, or it can be allowed to evaporate 
or seep into the waste dump or subsoils. 
The contour drain on the 143m contour is considered the most practical.  
The design as indicated is conceptual only and cannot be used for construction since 
a reasonable amount of important details are still outstanding, which details can only 
be finalized once a detailed survey has been done. 
 

8 RECOMMENDATIONS 

Considering the above the following recommendations are made: 

• That the diversion drain on the 143 contour be presented to the authorities as 
the most practical solution 

• That it be accepted that a small impoundment structure will be required at the 
boundary of the dirty and clean water areas  

• Once the above have been accepted as the best solution a detail design must 
be done on a detailed survey of the area. The trenches  and containment 
walls must be designed by a suitably qualified and experienced person to 
ensure wall stability under all circumstances. 

 
Report by  
 
 
 
F. J. Pretorius Pr Eng. 
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