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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 
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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. 
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APPENDIX A 

Bosch Consultants Storm water Management Plan Layout 
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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 
Boxcut Zero in Area 8. 

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 



 

  Somkhele Kwaluhlanga Boxcut Zero Stream Diversion. Draft report Rev A                     

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 Boxcut 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 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) 
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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) 

 

Figure 5-1: Catchment area for relevant drainage area 

 

The curtailed and diverted catchments are as follows: 

 

Figure 5-2: Catchment curtailed by ore body 
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Figure 5-3: Catchment which can be diverted by means of gravity 

 

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 diversion 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  All SW controls to be 
designed for 1in50year 
recurrence period 

Curtailed 
CM 

0.31 273 3.6 50 778m3  

Diverted 
CM 

0.23 273 2.7 37 674m3 Design value for diversion 
channel 

Table 1: Catchment Statistics 

 

The impoundment on the ore boundary must be designed to contain the difference between 
50 778m3 and 37 674m3 = 13 104m3 

6 THE CONCEPT 

6.1 Broad Description 

The only viable solution is to divert the flow from the impacted stream to the in-tact 
stream located a few hundred meters to the north, but due to the steep topography 
and the presence of a ridge between the two streams, not the whole catchment can 
be diverted without very deep excavations (in excess of 10m). The only solution for 
the catchment next to the ore body is to allow the flow to accumulate against the 
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berm on the pit boundary, and after a rainstorm the water must be pumped to the 
adjacent catchment. The estimated volume to be pumped out after a 1in50year 
event is about 13 000m3. 

This concept is schematically shown in the captions overleaf: 

 

Figure 6-1  General Arrangement of Diversion Concept  

 

6.2 Preliminary Design  

The diversion channels will be designed for the 1in50year flood event at 2,7m3/s. A 
typical channel profile is shown below. The channel slope not to exceed 1in300 to 
keep flow velocities below scour values. Channels to be grassed after construction. 
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Figure 6-2: Proposed berm and channel profile 

 

The run-off from the area which cannot be diverted under gravity will be contained 
against the berm on the ore body boundary as shown below. After a rainfall event 
the water must be pumped out to the adjacent catchment using a trailer mounted 
diesel driven pump. 

 

Figure 6-3: Impoundment at ore boundary 

 

A more detailed design is shown on the GA drawings attached to this report  

 

7 DISCUSSION 

The proposed design will be an effective diversion system to keep clean water clean. 
Unfortunately, a pump system will have to be employed for a part of the catchment 
cannot drain under gravity. This can be a temporary installation using trailer mounted 
pumps. Over an average rain fall year it can be expected that between 10 000 and 
20 000 m3 will have to be pumped from this Impoundment. 
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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 

The 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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APPENDIX 1 

GENERAL ARRANGEMENT OF CONCEPTUAL DESIGN 


