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1 INTRODUCTION 

Duvha Power Station, owned and operated by Eskom is a coal fired power station located in 

Witbank, Mpumalanga Province.  The Power Station has six power generating units with a 

combined capacity of 3,600MW.  The location of the Power Station is shown on Figure 1.   

Construction on the Power Station started in 1975 and the first unit was commissioned in 1984.  

Although this pre-dates the Environmental Conservation Act (ECA, 1989) and obviously any 

subsequent amendments and related legislation, the operations are environmentally compliant 

and they strive to maintain this.  In 1993 Duvha became the first power station in the world to 

be retrofitted with pulse jet fabric filter plants on three of its six units. This contributes largely 

to the reduction of air pollution by removing 99.99% of the fly ash, which otherwise would be 

released into the air through the station's chimneys.  This is testimony to the Power Station’s 

commitment to greener operations and perseverance for environmental compliance. 

From a water management perspective, the Power Station is located in quaternary catchment 

B11G which is located within the Olifants River Water Management Area.  All impacted 

stormwater generated on-site is contained and managed on site whilst clean water is diverted 

around the site to a tributary which ultimately drains to the Witbank Dam.  The stormwater 

management system at the power station complex can be delineated into three main areas as 

follows: 

 Power Station terrace which includes the main power generating units and the power 

island; 

 Coal stockyard and associated infrastructure; 

 Ash Disposal Facility and associated infrastructure 

The above areas are shown on Figure 2. 

2 STORMWATER MANAGEMENT PLAN 

The stormwater management system, grouped in the main areas as described in the previous 

section, is explained in the following sections.  Figure 2 shows the general arrangement of the 

infrastructure as discussed below.

https://en.wikipedia.org/wiki/Dust_collector#Reverse_jet
https://en.wikipedia.org/wiki/Fly_ash
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Figure 1: Locality Map of Duvha Power Station  
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Figure 2: Layout of Duvha Power Station 
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2.1 Power Station Terrace 

The Power Station Terrace covers a footprint area of approximately 91 ha.  Due to the nature of 

the operations at coal fire power stations, Duvha Power Station have opted for a more 

conservative approach when it comes to the discretization of dirty and clean areas within the 

power station terrace.  This ensures that impacted stormwater does not make its way to the 

receiving clean environment.  All areas within the terrace are declared as contaminated and this 

water is managed accordingly. 

The Power Station is positioned on a localised high point therefore clean stormwater from the 

surrounding areas does not make its way onto the power station terrace.  Perimeter drains 

along the western boundary is provided to intercept stormwater that does approach this area to 

be diverted to the nearby tributary. 

Impacted stormwater, along with drainage from the cooling water systems and boilers, is 

collected in a series of concrete lined channels designed to contain a 1 in 50 year storm event 

without overtopping.  This water eventually drains to the station drains, dirty water dams, 

located at the north-eastern corner of the power station terrace.  These dams act as evaporation 

ponds.  Overflow from this area is conveyed to the lower positioned Low Level Dam by gravity 

via a concrete lined channel.  The station drains are equipped with oils and grease traps that 

remove them from suspension and dispose it to a licenced hazardous waste facility. 

2.2 Coal Stockyard 

The Coal Stockyard is located to east of the Power Station Terrace and covers a footprint area 

of approximately 36 ha.  Concrete lined perimeter drains around the facility intercept runoff 

generated in this area and convey it to the stations drains (dams) located to the immediate 

north-east of the stockyard.  As mentioned previously, these dams serve as evaporation dams 

and its overflow gravitates to the Low Level Dam.  The perimeter drains are designed to handle 

a 1 in 50 year storm event without overtopping. Water from the High Level Dam (HLD) is used 

at the Coal Stockyard (CSY) for dust suppression purposes. Water carts are used to transport 

the water from the HLD to the CSY. A total flow of 576 m3/day is used. 

2.3 Ash Disposal Facility 

The Ash Disposal Facility (ADF) covers a footprint area of approximately 485 ha.  Duvha Power 

Station operates a wet ashing facility which means that the ash is mixed with water, at a ratio of 

water to ash of 10:1, and is hydraulically disposed to the ADF in a slurry form.  The ash is 

allowed to settle out of solution (in the slurry) and is decanted via concrete penstocks located at 
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various points on the facility.  The penstocks, or concrete pipes, discharge to concrete lined 

perimeter drains located at the toe of the facility.  This channel discharges to the Low Level 

Dam.  Runoff from the side slopes of the facility are intercepted by bench drains which 

eventually drain to the toe perimeter drains. 

The Low Level Dam is equipped with dual silt traps that allow ash (or silt) to settle out (by 

gravity) before entering the dams.  Each of the silt traps are designed to take full capacity 

coming from the ADF.  The Low Level Dam, with a storage capacity of 855 Mℓ, fulfils the 

requirements of GN704 by only spilling once over a 50 year period.  This dam is located at the 

lowest point of the power stations operations and inherently becomes the ultimate interception 

of dirty water runoff from the power station.  If this dam spills, contaminated water will make its 

way to the Witbank Dam, therefore it is deemed essential to control the maximum water level in 

this dam.  This is done by way of level controls that manage the water levels at a safe full supply 

level of 6 meters.  The Low Level Dam operates in tandem with the High Level Dam by pumping 

water to it when it reaches its maximum storage level. 

The High Level Dam is divided into four compartments and has a combined storage capacity of 

133 Mℓ.  It is designed to serve as a storage reservoir for water to be used in the cooling system 

as well as the ash plant (slurry make-up water).  This dam does not have a catchment draining 

to it and receives water from the Low Level Dam, the Maturation Ponds and final effluent from 

the Water Treatment Plant located on site.  Overflow from the High Level Dam discharges to a 

concrete lined channel draining to the Low Level Dam and innately forms a closed circuit with it. 

3 STORMWATER BALANCE 

The Duvha Power Station stormwater balance model is represented in Figure 3 below. The 

existing pollution control dams (PCD) are in compliance with Government Notice 704. More 

specifically, Clause 6 (d) of the regulation indicates that:  

Design, construct, maintain and operate any dirty water system at the mine or activity so 

that it is not to spill into any clean water system more than once in 50 years. 
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Figure 3: Duvha Power Station Water Balance

0 Ml/a 1 Ml/a

1 8

0 m
3
/day 4 m

3
/day

127 Ml/a

61 Ml/a

348 m
3
/day

167 m
3
/day

211 Ml/a

578 m
3
/day 12

43,461 Ml/a

110 Ml/a 119,073 m
3
/day

301 m
3
/day 43,800 Ml/a 65 m

3
/day

120,000 m
3
/day 178 m

3
/day

9

19 Ml/a 47 Ml/a

51 m
3
/day 128 m

3
/day

710 Ml/a 3,805 Ml/a

2

1,944 m
3
/day 13 10,424 m

3
/day

10

114 Ml/a 40,515 Ml/a 210 Ml/a

3 111,000 m
3
/day

311 m
3
/day 17 576 m

3
/day

4,645 Ml/a 14

4 219 Ml/a

12,725 m
3
/day

600 m
3
/day

0 Ml/a

5

0 m
3
/day 11

42,574 Ml/a

89 Ml/a 116,640 m
3
/day

224 Ml/a

244 m
3
/day

613 m
3
/day

292 Ml/a

6 15 2,396 Ml/a

800 m
3
/day

6,565 m
3
/day

3,650 Ml/a

7 16 523 Ml/a

10,000 m
3
/day

1,433 m
3
/day

Dam 

Volume
% Full Spills

769,766 100% 1

94,450 100% 17,179

10%

Duvha Power Station - Water Balance

Dam Name

Low Level Dam (LLD)

High Level Dam (HLD)

% Siltation of LLD

Overflow

Low Level 
Dam Surface            

Area = 25.25 ha     
Volume = 855 ML

High Level

Dams Area = 2.8 ha     
Volume = 133 ML

Ash
Plant

Ash Dam

Runoff - ADF Side Slopes

Rainfall Evaporation

Evaporation

Rainfall

Evaporation

Runoff - Station drains

WTP Effluents

Maturation Pond

Cooling Water

Absorption on Ash

Seepage to GW

Water Treatment Plant

CCW Sludge

Penstocks to Channels to 
Low Level Dam 

Seal Water

Bottom Ash Quenching

Overflow

Rainfall

Process Water

Mine Water Recovery

Dust Suppression to CSY



30 May 2017 7 15008 
 

ZITHOLELE CONSULTING 

4 MAINTENANCE 

Duvha Power Station consistently strives to ensure that the stormwater management system is 

effective at all times by having a maintenance plan in place.  Channels are cleaned consistently 

to maintain its design capacity.  Silt traps at the dams are operated on a rotational basis to 

ensure that there is always adequate capacity.  Finer suspended particles do make its way into 

dams and they require desludging once the effective capacity is shown to be compromised.  

This is determined via bathymetric surveys conducted bi-annually on the dams. 

5 CONCLUSION 

Duvha Power Station has an effective stormwater management system is place and with proper 

operations and maintenance, it will ensure environmental compliance. 

 

Ms Jyothika Heera B.Tech. (Civil Eng.) Mr. Nevin Rajasakran PrEng PrCPM 

Civil Engineering Technologist Project Engineering Lead 
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