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Our Reference 18-0535 Magdalena Water Use Licence Application 

Your Reference WU18085 

 

Memorandum: Stormwater Management Plan 
 

 
 
This memorandum serves as Appendix 21 of the Integrated Waste and Water 

Management Plan as part of the Water Use Licence Application for Magdalena Colliery. 

It is extracted from the Hydrological Assessment in Appendix 18. 

 

1 INTRODUCTION 

Zinoju Coal (Pty) Ltd (Zinoju) is a high quality thermal and metallurgical coal producer with 

operations in KwaZulu-Natal, South Africa. They currently have one operational mine namely 

the Aviemore Mine. Another mine (Magdalena) is currently under care and maintenance and 

will recommence operations in the near future. Zinoju Coal also owns the Balgray Colliery 

which is located within the approved Aviemore mining right (DMR Ref: KZN 30/5/1/2/2/301 

MR), as well as the Coalfields Processing Site. 

Magdalena Colliery (Magdalena) is an existing coal mine located in the KwaZulu-Natal (KZN) 

Province of South Africa, approximately 22 kilometres (km) north of the town of Dundee and 

approximately 325 km east-northeast of the City of Durban. It covers an area of 

approximately 1844 hectares (ha), including the Magdalena underground workings, washing 

plant, workshops, discard dump, weigh bridge and security. The production capacity of 

saleable bituminous coal is 85 000 tonnes per month (tpm), being 65% of the RoM. There is 

an estimated mineable coal resource of 25 million tonnes (mt) of in situ coal, with an 

estimated volume 13 million tonnes extractable. The mining rights are held by Zinoju, and 
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the mine was operated by Buffalo Coal (Pty) Ltd (Buffalo); however, it is currently under care 

and maintenance with only the discard dump being operational. 

Zinoju Coal is in the process of applying for a Water Use Licence for Magdalena due to water 

uses having changed since the previous update in 2013.  

 

2 STORMWATER MANAGEMENT PLAN 

This is extracted from Appendix 18 Hydrological Assessment 

2.1 Delineation of Clean and Dirty Water Areas 

Based on the proposed scope and background information provided by the client, dirty water 

areas were defined with regards to the Thembelisha Shaft, Processing Plant area, Discard 

Dump Area (including the Slurry Pond and Spray Dam). The same information was also used 

to propose SWMP measures that were satisfactory to mitigate potential surface water risks 

in order to comply with the relevant legislation. 

Clean and dirty water areas were delineated based on topography and mine infrastructural 

plans. The mine site was broken up into three dirty water sections (see Figure 2-1): 

A. Discard Dump Area (including Slurry Pond); 

B. Processing Plant Area with Offices and Workshops; and 

C. Thembelisha Shaft. 

These three areas have different drainage characteristics and, therefore, separate SWMPs 

were drawn up for each area. The dirty areas are presented in green where dirty water must 

be contained within the dirty water areas by placing a set of lined dirty water drains, berms 

and PCDs.  

The areas in blue represent clean water that must be diverted away from the dirty water 

areas by constructing a set of clean water drains and berms. A summarised overview of all 

dirty and clean water areas, listing the footprint sizes, is given in Table 2-1 and Table 2-2.  

Table 2-1: Overview of all delineated dirty water catchment areas in the vicinity of the 
Magdalena Colliery 

DIRTY CATCHMENT SURFACE AREA (ha) 

 

D1 3.44 

D2 3.16 

D3 3.80 

D4 2.59 

D5 1.32 
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D6 9.18 

D7 2.51 

D8 1.00 

D9 5.92 

D10 9.65 

D11 1.55 

D12 4.15 

D13 2.34 

D14 5.00 

D15 2.12 

 
Table 2-2: Overview of all delineated clean water catchment areas in the vicinity of the 
Magdalena Colliery 

CLEAN CATCHMENT SURFACE AREA (ha) 

Clean water catchments 

Clean Water Catchment 1 120.00 

Clean Water Catchment 2 7.56 

Clean Water Catchment 3 2.54 

Clean Water Catchment 4 106.00 

Clean Water Catchment 5 30.70 

Clean Water Catchment 6 16.50 

Clean Water Catchment 7 15.30 

Clean Water Catchment 8 51.60 

 

2.2 Proposed SWMP Measures 

The proposed conceptual SWMP measures, associated with the Magdalena Colliery are shown 

in Figure 2-1, including proposed drains, berms and proposed PCDs. Sizing of the proposed 

PCDs is discussed in Section 6.4 of the Hydrological Assessment. In general, re-use of dirty 

water in PCDs and the mining process should be promoted and was also taken into account 

in the average balance (Section Error! Reference source not found. of the Hydrological 

Assessment). 

The location of the proposed Dam 2 PCD and PCD 1 was requested by Buffalo Coal to contain 

dirty water runoff from the Discard Dump Area and Processing Plant Area. It was also advised 

that sediment/ silt traps be placed before water enters the PCDs to reduce the amount of 

silt that deposits in these dams, which is likely to affect the storage areas of these dams. 
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As the Processing Plant Area is considered a dirty water area, the Dam 2 PCD has been 

proposed at the lowest point of the dirty water area. Designs for Dam 2 PCD and PCD 1 are 

shown in Appendix C of the Hydrological Assessment. The processing plant area should be 

surrounded by berms and clean water drains to divert clean water runoff around the 

processing plant area. Dirty water storm water drains should be built to divert polluted storm 

water runoff into the proposed Dam 2 PCD. Water from the unrehabilitated stockpiles should 

be diverted to the sump of the nearest adit, where it can be pumped to Dam 2 PCD. 

For storm water measures concerning the Thembelisha Shaft, a combined dirty drain and 

berm system should be placed around the overburden dump and shaft area to prevent clean 

water entering the dirty water area. A sump should be placed at the lowest point of the 

Thembelisha Shaft and water collected here should be used in the underground working or 

pumped and utilised in the mining processes (processing plant and/or dust suppression). The 

unrehabilitated adits that are no longer in use require sumps to catch runoff. All sumps should 

be pumped either to underground for dust suppression or to the Planned Dam2 PCD. Dam 2 

PCD should be connected to both PCD1 and the Spray Dam so that excess water can be 

pumped to the PCD 1 and the Spray Dam. 

 

2.3 Sizing of PCDs 

The proposed PCDs must meet GN704 design criteria, as discussed in Section 4.2 of the 

Hydrological Assessment to ensure that the proposed Dam 2 PCD and Slurry Discard PCD in 

the project area will not spill more than once, on average, in 50 years.  

The PCDs were sized using a daily time step spreadsheet and SCS-SA runoff calculation to 

simulate a mass water balance of the PCDs with the following inflows and outflows: 

Inflows: 

• Direct rainfall; 

• Runoff from upstream catchments; and 

• Inflows from mining infrastructure (processing plant area and seepage from Slurry 

Pond). 

Outflows: 

• Evaporation losses; 

• Return pumping to mine infrastructure; 

• Seepage losses through HDPE Liner; 
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• Dust Suppression; and 

• Spillage losses. 

Direct rainfall and evaporative losses (see Section 5.3 and 5.4 of the Hydrological Assessment) 

were calculated using the surface area of the dams at the time of calculation.  

Seepage rates through the HDPE liner, at a rate of 1x10-9 m/s, was taken from the previous 

SWMP of Ilanda Water Services (2011). This is generally accepted as an acceptable seepage 

rate through an HDPE liner. 

Seepage rates from the Slurry Pond to the Slurry Discard PCD were conservatively assumed 

at 100 m3/d.  

Pumping inflows from the processing plant area to Dam 2 PCD was based on data from the 

client, pumping approximately ~315 m3/d of water (see also Section 7.1.1 of the Hydrological 

Assessment). Maximum pumping rates from the Slurry Discard PCD to the Spray Dam were 

also assumed at ~78 m3/d, which is approximately half of the current pump rate between the 

Slurry Pond and Spray Dam. 

The results show that Dam 2 PCD and the Planned PCD 1 and the Spray Dam will require a 

capacity of approximately 20 000 m3, 8 000 m3 and 40 000 m3 respectively not to spill more 

than once in the 50 years on average. 

Table 2-3: Proposed PCDs and calculated storage capacities 

DAM CAPACITY (m3) 

Dam 2 PCD 20 000 

Planned PCD 1 8 000 

Spray Dam 40 000 

 

2.4 Design Flood Peaks 

The EPA SWMM model was used to calculate the design flood peaks for the relevant 

delineated clean and dirty areas, see Table 2-4.  

The SWMP is based on future land cover conditions that will cause an increase in impervious 

areas, thus the best flood peak determination methods for the purpose of this study is the 

rational method as this method incorporates a runoff factor that is based on surface slope, 

perviousness (ability of water to infiltrate into the ground) of the site and vegetation. 



Zinoju Coal (Pty) Ltd Magdalena SWMP 
 
 

Within the clean and dirty water areas of the processing plant area, it was required to 

calculate design flood peaks to size the proposed drains with a return period of 50 years, as 

required by GN704. Calculations were based on future land cover conditions. Subsequently, 

by using the Manning’s equation, the required depth (d) of the drain can be established. A 

typical drain and berm arrangement is presented in Figure 2-2. 
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Table 2-4: Design flood peaks for the relevant dirty and clean water catchments. 

CATCHMENT SURFACE AREA (ha) 

50 YEAR DESIGN FLOOD 
PEAK (m3/s) 

RETURN PERIOD (YEARS) 

50 YEAR DESIGN FLOOD 
Volume (m3 x 1000) 

RETURN PERIOD 
(YEARS) 

  

D1 3.44 1.56 3.49 

D2 3.16 1.46 3.21 

D3 3.80 1.25 3.35 

D4 2.59 0.82 2.60 

D5 1.32 0.28 1.15 

D6 9.18 3.56 9.28 

D7 2.51 0.95 2.22 

D8 1.00 0.49 0.89 

D9 5.92 3.25 6.03 

D10 9.65 4.30 8.55 

D11 1.55 0.45 1.36 

D12 4.15 1.85 4.21 

D13 2.34 0.98 2.53 

D14 5.00 2.50 5.42 

D15 2.12 0.98 2.29 

Clean Water Catchment 1 120.00 15.6 83.73 

Clean Water Catchment 2 7.56 2.39 52.22 

Clean Water Catchment 3 2.54 0.85 1.83 

Clean Water Catchment 4 106.00 10.12 72.73 

Clean Water Catchment 5 30.70 5.16 21.65 

Clean Water Catchment 6 16.50 3.57 11.73 

Clean Water Catchment 7 15.30 3.88 10.93 

Clean Water Catchment 8 51.60 4.13 34.94 
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Figure 2-1: Overview of the SWMP (Processing Plant and Discard Dump Area) and delineated catchments at the Magdalena Colliery  
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Figure 2-2: Conceptual design of berms and drains 


