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 INTRODUCTION 

The Biodiversity Company was commissioned to conduct a wetland assessment as part of the 

Basic Assessment (BA) and Water Use Licence Application (WULA) process for the proposed 

Seepage Interception Drains for the Duvha Power Station. A single dry season survey was 

conducted in early June 2017. 

1.1 The project 

Duvha Power Station has been in operation for a period of 36 years. Duvha produces wet ash 

that gets pumped to the Ash Dam. The settled water is then decanted to the low-level Ash 

water return dam (LLAWRD) from where it gets pumped back to the station to produce more 

wet ash slurry. The Power Station dams are experiencing seepage water which is polluting 

the ground water towards the Witbank Dam and mitigation measures have to be taken to 

prevent the continuous groundwater seepage. A multi-disciplinary concept design to prevent 

seepage water is to be carried out to support the Basic Assessment and Water Use Licence 

Application processes as the drain would be within 500m of wetlands. Construction of the 

Seepage Interception Drains at the various dams are necessary as the Department of 

Environmental Affairs instructed Eskom to mitigate and prevent the groundwater pollution.  

Eskom propose to install seepage interception drains in four areas near the Duvha Power 

Station, Mpumalanga Province.  

1.2 Background 

A baseline wetland assessment was completed by EnviRoss CC (February, 2017) which has 

been considered to supplement the requirements of this study. The Scope of Work for the 

EnviRoss survey included the following: 

“To identify the hydrogeomorphic forms and the outer boundaries of the wetland units, 

which would enable the designation of prescribed conservation buffers. The present 

ecological state (PES) and degree of functionality of the wetland and aquatic habitat units 

were also to be ascertained.”  

1.3 Objectives 

The aim of the assessment is to compile a wetland specific report, and to assess the risks 

posed by the proposed drains.  The following objective specifics were considered: 

• The delineation and assessment of wetlands within 500m of the project area 

(EnviRoss, 2017);  

• A risk assessment for the proposed development; and 

• The prescription of mitigation measures and recommendations for identified risks. 
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 KEY LEGISLATIVE REQUIREMENTS 

2.1 National Water Act (NWA, 1998) 

The Department of Water and Sanitation (DWS) is the custodian of South Africa’s water 

resources and therefore assumes public trusteeship of water resources, which includes 

watercourses, surface water, estuaries, or aquifers. The National Water Act (NWA) (Act No. 

36 of 1998) allows for the protection of water resources, which includes: 

• The maintenance of the quality of the water resource to the extent that the water 

resources may be used in an ecologically sustainable way; 

• The prevention of the degradation of the water resource; and 

• The rehabilitation of the water resource. 

A watercourse means: 

• 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 bed and 

banks. 

The NWA recognises that the entire ecosystem, and not just the water itself, and any given 

water resource constitutes the resource and as such needs to be conserved. No activity may 

therefore take place within a watercourse unless it is authorised by the DWS.  

For the purposes of this project, a wetland area is defined according to the NWA (Act No. 36 

of 1998): “Land which is transitional between terrestrial and aquatic systems where the water 

table is usually at or near the surface, or the land is periodically covered with shallow water, 

and which land in normal circumstances supports or would support vegetation typically 

adapted to life in saturated soil”. 

Wetlands have one or more of the following attributes to meet the NWA wetland definition 

(DWAF, 2005): 

• A high water table that results in the saturation at or near the surface, leading to 

anaerobic conditions developing in the top 50 cm of the soil; 

• Wetland or hydromorphic soils that display characteristics resulting from prolonged 

saturation, i.e. mottling or grey soils; and 

• The presence of, at least occasionally, hydrophilic plants, i.e. hydrophytes (water 

loving plants). 

2.2 National Environmental Management Act (NEMA, 1998) 

The National Environmental Management Act (NEMA) (Act 107 of 1998) and the associated 

Regulations as amended in April 2017, states that prior to any development taking place within 

a wetland or riparian area, an Environmental Authorisation process needs to be followed. This 

could follow either the Basic Assessment Report (BAR) process or the EIA process depending 

on the scale of the impact.  
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 PROJECT AREA 

The project area (Figure 1) is associated with the Duvha Power Station, Mpumalanga. The 

area is located in the Highveld aquatic ecoregion. It falls within the B11G quaternary 

catchment of the Olifants Water Management Area (WMA 2). 

The main watercourses draining the quaternary catchment are the Tweefonteinspruit and the 

Noupoort River that drain toward the Olifants (North) River, with Witbank Dam having been 

constructed at the confluence of these three rivers within the WMA (EnviRoss, 2017). 

 

Figure 1: Locality map showing the project area (EnviRoss, 2017) 

 LIMITATIONS 

The following aspects were considered as limitations for the water resource assessment: 

• A baseline study was completed by EnviRoss CC (2017), and information from the 

study has been deemed true and accurate. A rapid site inspection was conducted to 

verify selected aspects of the baseline data. 

• Details pertaining to the proposed drains was somewhat limited at the time of compiling 

this report, and as a result the risk study assessed likely or expected risks stemming 

from the project and the associated activities. It may be likely that project aspects 

“unknown” at the time of compiling this report may not have been assessed. 

• Supporting studies such as groundwater, surface water and water quality were not 

available for the risk assessment.  
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 METHODOLOGY 

5.1 Wetland Assessment 

A baseline ecological study was completed by EnviRoss (2017) and does not form part of this 

project.  

5.2 Risk assessment 

The matrix assesses impacts in terms of consequence and likelihood. Consequence is 

calculated based on the following formula: 

Consequence = Severity + Spatial Scale + Duration 

Whereas likelihood is calculated as: 

Likelihood = Frequency of Activity + Frequency of Incident + Legal Issues + Detection 

Significance is calculated as: 

Significance\Risk= Consequence X Likelihood 

The significance of the impact is calculated according to Table 1. 

Table 1: Significance ratings matrix 

Rating Class Management Description 

1 – 55 (L) Low Risk 
Acceptable as is or consider requirement for mitigation. Impact 
to watercourses and resource quality small and easily mitigated. 
Wetlands may be excluded. 

56 – 169 M) Moderate Risk 
Risk and impact on watercourses are notably and require 
mitigation measures on a higher level, which costs more and 
require specialist input. Wetlands are excluded. 

170 – 300 (H) High Risk 
Always involves wetlands. Watercourse(s) impacts by the activity 
are such that they impose a long-term threat on a large scale and 
lowering of the Reserve. 

 

 RESULTS & DISCUSSIONS 

6.1 Wetland Assessment 

The baseline study competed by EnviRoss (2017) identified and delineated seven (7) hydro-

geomorphic (HGM) units for the area, these were labelled A to G. Figure 2 presents the HGM 

units that are considered to be applicable for this project, due to the potential risks posed by 

the proposed seepage drains. The HGM units that have been considered for the study are as 

follows: 

• HGM B – Channelled valley bottom;  

• HGM C – Hillslope seep zone;  
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• HGM D – Channelled valley bottom; and  

• HGM E – Hillslope seep zone. 

The wetland characteristics and ecological significance as discussed by EnviRoss (2017) 

are presented (in summary) in the subsequent sections. 

 

Figure 2: The HGM units considered for this risk assessment 

 

6.1.1 HGM B 

This wetland is a channelled valley bottom that carries water northwards toward a small 

tributary stream of the Olifants River. Under natural conditions this would have been a poorly-

developed wetland unit. The water volume has been supplemented by large volumes of 

seepage water that emanate from the north west of the ash dams, where a section of unlined 

channel between the power station and the low-level dam allows for seepage.  

This wetland unit, although a modified system, presently functions as a well-established 

wetland system that offers all of the goods and services of a natural wetland of its kind. This 

wetland unit is closely associated with the southern and eastern boundaries of the ash 

disposal facility and receives a lot of water through seepage from the ash dam, water 

conveyance infrastructure failure or through natural seepage zones. 

6.1.2 HGM C 

This wetland unit is naturally a seep zone connected to the main channel that supports a 

seasonal wetland unit. There was a trench excavated to drain clean storm water from the area 
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to avoid pooling. This would have an insignificant effect on the hydrological functioning of the 

wetland unit due to limited volumes. Upon enquiry, this was deemed a temporary measure 

and not usual management practice to release water in this manner into the environment. 

6.1.3 HGM D 

This wetland unit is regarded as a channelled valley bottom wetland. It is largely fed through 

a seepage wetland (HGM E). This is a well-established wetland associated with the western 

boundary of the ash dam facility, draining water directly toward the Witbank Dam in the north. 

Roads and some impoundments along the watercourse have impacted the overall functionality 

of this wetland unit. Permanent and seasonal zones are well represented within this wetland 

unit. 

6.1.4 HGM E 

This is a seep zone wetland that originates within the southern area of the power station and 

feeds into HGM D. It is a temporary wetland feature that gains momentum as it moves along 

the watercourse. There is an impoundment along the watercourse, presumably that was used 

for agricultural purposes. This has since become derelict and of no significant consequence 

to the functionality of the wetland. 

6.2 Present Ecological State 

EnviRoss (2017) concluded that all the wetlands within the project area are Moderately 

modified (Class C). Owing to the method that was implemented for the study, the ecological 

status of HGM C was not determined. 

• These ratings are largely driven by the impacts that occur within the local catchment 

(agriculture and the ash dam facility) as well as within the wetland units themselves, 

such as landscaping, excavated channels and impoundments.  

• Vegetation structures are generally good, although cattle activity and grazing within 

the wetland units have influenced the overall integrity of this feature.  

• Geomorphological and hydrological characteristics are generally linked as channel 

formation generally drives erosion features and sediment transport and deposition.  

• Channel excavations that artificially drain wetland units (decrease retention time of the 

water within the wetland unit) and small-scale impoundments that increase this 

retention time are the main drivers of unit transformation.  

• Water seepage from the ash dam generally is high in salts and other toxicants. 

Agriculture within the local catchment means that runoff water that enters into the 

wetlands will be high in nutrients and toxicants (from agro-chemicals) and sediments 

that will increase the turbidity of the water.  

• Overall, however, the wetland units were seen to be largely functional and no wetland 

units were singled out as particularly problematic. This is largely due to the wetland 

units themselves being self-regulating and remaining relatively undisturbed. This is 

largely due to vegetation units that are generally healthy. 

6.2.1 Ecological Importance & Sensitivity 

The EIS was undertaken according to the methods outlined in WET-EcoServices (Kotze, et 

al, 2009) for all applicable units, and was therefore not applicable to HGM C.  
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After application of the methods in WET-Ecoservices, the wetlands averaged out at between 

1.3 and 2.0 out of a possible 4. This is viewed as a moderate to high ecological service level, 

which, as per the definition, is regarded as Wetlands that are considered to be ecologically 

important and sensitive. The biodiversity of these wetlands may be sensitive to flow and 

habitat modifications. They play a role in moderating the quantity and quality of water of major 

rivers. 

6.2.2 Conclusion (EnviRoss, 2017) 

Following the completion of the wetland survey, the following conclusions and 

recommendations were offered: 

• The wetlands that surround the power station facility are influenced by the 

management practices of the facility as well as those activities of the surrounding land 

users. They are therefore subject to a multitude of pressures and drivers of ecological 

change;  

• Overall, the wetland units were found to have retained relatively good ecological 

functionality;  

• The capacity that the surrounding wetlands have to purify contaminated water depends 

on the protection of the ecological integrity of the systems. This includes vegetation 

density and structure as well as geomorphological features (protection from erosion 

and factors that will enhance erosion features); 

• At present, erosion features are being enhanced through defining the watercourses 

through excavations as well as activity of livestock within the wetland zones. These 

are two aspects that should be addressed, which will require coordination with 

surrounding land users/owners;  

• It is recommended that any effluents that are discharged into the surrounding wetland 

units be tested for harmful contaminants to ensure that no significant impacts to the 

supported biodiversity will take place. Cross referencing the effluent quality to the 

present DWS target water quality guidelines should be undertaken;  

• The use of the wetlands for water volume and quality management pertaining to the 

Duvha Power Station can be possible in a sustainable way and these wetlands can 

offer ecological services and functions that can reduce the costs of artificial water 

purification and volume management.  

 RISK ASSESSMENT 

The construction of seepage interception drains is proposed for four (4) dams, these are 

presented in Figure 3. The wetland areas (and HGM units) that will be directly affected by the 

proposed drains are also presented in Figure 3. Photographs of the four (4) dams that were 

investigated for the risk assessment are presented in Figure 4.  
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Figure 3: The HGM units considered for this risk assessment 
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Figure 4: Photographs of the four dams 

 

High level dam 

Raw water dam 

Ash dam 

Low level dam 
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It is worth noting that the drain proposed for the raw water dam will not have a direct impact 

on the delineated wetland areas, and the risks posed by the drain for this dam are expected 

to be low. In addition to this, there is no preferential flow path that stems from the raw water 

dam to a wetland area. As a result of this, no risk assessment was conducted for the raw water 

dam. Table 2 presents an expected risk scenario for each drain, and a discussion with 

reference to any local wetland areas likely to be affected by the project.
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Table 2: Expected level of risk and discussions 

Dam Level of risk Discussion Illustration 

Raw water 
dam 

No direct impacts posed by the 
drain.  

No wetlands are within 500m of the proposed 
drain, and the expected level of risk is low (or 
negligible). 

 

High level 
dam 

No direct impacts posed by the 
drain. 

The drain is proposed to be constructed in an 
already disturbed / developed area. The drain can 
be designed to enable the polishing of water and 
allow discharge into the adjacent wetland area. 

 

Ash dam Direct impacts posed by the drain. 
The south-west portion of the drain will encroach 
into an unchanneled valley bottom area. 

 

Low level 
dam 

Direct impacts posed by the drain. 

The drain will be constructed in a channelled 
valley bottom wetland, with the position of the 
drain likely to pose a risk to the hydrology across 
the system due to possible flow obstructions. 
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A National Aeronautics and Space Administration (NASA) Shuttle Radar Topography Mission 

(SRTM) (V3.0, 1 arcsec resolution) Digital Elevation Model (DEM) was obtained from the 

United States Geological Survey (USGS) Earth Explorer website. Basic terrain analysis was 

performed on this DEM using the SAGA GIS software that encompassed a slope and channel 

network analyses in order to detect catchment areas and potential drainage lines respectively. 

The identified DEM and channel flow network are presented in Figure 5 and Figure 6. 

The DEM and channel network data provides an indicating of the direction hydrology across 

the catchment, and the risks posed by the proposed drains to obstructing flow through the 

wetlands.  

 

Figure 5: The DEM processed for the project area 
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Figure 6: The channel flow network identified for the project area 

 

7.1 Current impacts 

The current impacts observed within the project are listed below. Photographic evidence of a 

selection of these impacts is shown in Figure 7. 

• Commercial agriculture; 

• Power station dams / impoundments; 

• Excavated drains in wetlands; 

• Developments (access routes, working areas, pipelines); 

• Alien and/or Invasive Plants (AIP); 

• Impaired water quality; 

• Storm water management; and 

• Erosion. 
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Figure 7:  Photographic evidence of current general impacts observed on site 

7.2 Anticipated Impacts 

The following list provides a framework for the anticipated major impacts associated with the 

proposed drains in particular.  

1. Loss of wetland areas  

a. Project activities that can cause loss of wetland areas  

i. Vegetation stripping 

ii. Soil excavations 

iii. Digging of foundations 

b. Secondary impacts associated with the loss of wetlands 

i. Loss of ecosystem services 

2. Altered hydrological regime 

a. Project aspects that can causes changes to surface hydrology 

i. Vegetation removal 

ii. Soil excavations 

iii. Intercepted surface and interflows by the drain 

iv. Increased interflow from seepage drains 

b. Secondary impacts associated with altered regime 

i. Loss of ecosystem services 

ii. Worsening of the ecological status of wetlands  

3. Impaired water quality 

Construction adjacent to a watercourse Impaired water quality input 

Drainage networks Spillway discharge 
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a.  Project activities that can impact on the local water quality  

i. Clearing of vegetation 

ii. Earth moving (removal and storage of topsoil and overburden) 

iii. Pollution of water resources due to spills and leaks 

iv. Chemical (organic/inorganic) spills 

v. Erosion 

vi. Impaired water quality seepage 

b. Secondary impacts associated with impaired water quality 

i. Contaminated soil profile and loss of soil fertility  

4. Erosion and sedimentation of water resources 

a. Project activities that can cause increased erosion and sedimentation  

i. Vegetation removal  

ii. Soil excavations and stockpiles  

iii. Erosion  

b. Secondary impacts associated with erosion and sedimentation 

i. Loss of ecosystem services 

7.3 Impact Assessment 

Direct impacts to the watercourses are a key consideration for the risk assessment, these are 

for the areas that will be excavated to accommodate the seepage drain. Indirect risks that 

have also be considered for the project, and which are considered to be secondary risks 

includes aspects such as impaired water quality seepage and altered hydrology.  

Dams can typically benefit from the construction of a seepage drain in the foundation 

(Stephens,2010), which will reduce seepage and improve stability. However, for this project 

the focus will be to reduce seepage of the dams. 

The drain should typically be excavated to a depth that will minimize all possible seepage from 

the dams (this is unknown at this stage of the project). The drain should be excavated to solid 

rock, if feasible (Stephens, 2010). In the event that the underlying rock is fissured it can be 

cleaned or filled with varying mixes i.e. concrete, slush grouting, etc. 

According to Stephen (2010) material is then placed in the drain in layers to a maximum 50-

75mm thick and to a minimum width of 1m for small dams (i.e. hand laid cores) and layers 75-

150mm thick and 2-3m wide for larger dams (i.e. material laid by scoop or scraper and 

compacted by machinery). These layers should be well compacted, which can be achieved 

manually or by machines, or a combination of both. 

Findings from the DWS aspect and impact register/risk assessment are provided in Table 3, 

with risks calculated for the High level dam, Ash dam and Low level dam in Table 4, Table 5 

and Table 6 respectively. 
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Table 3: Aspects assessed for the proposed project 

Activity Impact Aspect 

Construction and operation of Seepage 
Interception Drains  

Loss of wetland areas 
 
Loss of seepage / interflow 
 
Altered hydrological regime 
 
Impaired water quality inputs 
 
Decrease in water integrity 
 
Loss of ecological services 

Removal of vegetation 

Stripping and stockpiling of top soil 

Excavation of drain 

Stockpiling of sub-soil 

Geotechnical sites 

Storm water management 

Contaminated seepage water input 

Drainage patterns change due to drain 

Clearing & shaping of drain 

Cleaning of drain area 

Mixing & pouring of fill 

Temporary access routes  

Temporary working areas 

Layering of drain fill material 

Compaction of fill material 

Additional Associated Infrastructure 

Operation of equipment and machinery 

Vehicle activity 

Domestic and industrial waste 

Storage of chemicals, mixes and fuel 

Spills and leaks 
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Table 4: DWS Risk Impact Matrix for the High level dam 
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Mitigation 

Construction Phase 

Removal of vegetation 2 2 1 1 1.5 2 2 5.5 2 2 1 2 7 38.5 Low Low 

Stripping and stockpiling of 
top soil 

1 2 1 1 1.25 2 2 5.25 2 2 1 2 7 36.75 Low Low 

Excavation of drain 3 3 2 1 2.25 2 2 6.25 3 4 1 4 12 75 Moderate* Low 

Stockpiling of sub-soil 1 2 2 1 1.5 2 2 5.5 2 2 1 2 7 38.5 Low Low 

Geotechnical sites 1 2 1 1 1.25 1 1 3.25 1 1 1 2 5 16.25 Low Low 

Storm water management 2 3 2 1 2 2 2 6 3 2 1 3 9 54 Low Low 

Contaminated seepage 
water input 

1 3 2 2 2 3 3 8 3 2 1 4 10 80 Moderate* Low 

Drainage patterns change 
due to drain 

3 2 2 1 2 3 3 8 3 3 1 4 11 88 Moderate Low 

Clearing & shaping of drain 1 3 2 1 1.75 1 3 5.75 2 2 1 3 8 46 Low Low 

Cleaning of drain area 1 2 1 1 1.25 1 3 5.25 2 1 1 2 6 31.5 Low Low 

Mixing & pouring of fill 1 3 1 1 1.5 1 2 4.5 2 1 1 2 6 27 Low Low 

Temporary access routes  1 2 2 1 1.5 1 3 5.5 3 2 1 2 8 44 Low Low 

Temporary working areas 1 2 2 1 1.5 1 3 5.5 3 2 1 3 9 49.5 Low Low 

Layering of drain fill 
material 

1 2 1 1 1.25 1 2 4.25 2 2 1 3 8 34 Low Low 

Compaction of fill material 2 2 1 1 1.5 1 2 4.5 2 1 1 3 7 31.5 Low Low 

Additional Associated 
Infrastructure 

1 1 2 1 1.25 1 3 5.25 3 2 1 2 8 42 Low Low 

Operation of equipment 
and machinery 

1 2 1 2 1.5 1 3 5.5 3 2 1 2 8 44 Low Low 

Vehicle activity 1 2 1 2 1.5 2 3 6.5 3 2 1 2 8 52 Low Low 
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Domestic and industrial 
waste 

1 2 1 1 1.25 1 3 5.25 3 2 1 3 9 47.25 Low Low 

Storage of chemicals, 
mixes and fuel 

1 3 1 1 1.5 1 3 5.5 3 2 1 3 9 49.5 Low Low 

Spills and leaks 1 3 1 1 1.5 2 3 6.5 3 2 1 3 9 58.5 Moderate* Low 

Operational Phase 

Drainage patterns change 
due to drain 

2 2 2 1 1.75 3 5 9.75 3 2 1 3 9 87.75 Moderate* Low 

Loss of dam seepage 2 2 1 1 1.5 2 5 8.5 2 2 1 2 7 59.5 Moderate* Low 

Contaminated seepage 
water input 

1 3 1 2 1.75 3 5 9.75 4 2 1 3 10 97.5 Moderate Low 

( * ) denotes - In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderline Low / Moderate risk scores can be 

manually adapted downwards up to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below.” 
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Table 5: DWS Risk Impact Matrix for the Ash dam 
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S
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. Without 
Mitigation 

With 
Mitigation 

Construction Phase 

Removal of vegetation 2 3 2 2 2.25 2 2 6.25 2 2 1 2 7 43.75 Low Low 

Stripping and stockpiling of 
top soil 

2 2 2 2 2 2 2 6 2 2 1 2 7 42 Low Low 

Excavation of drain 3 3 2 2 2.5 2 2 6.5 3 4 1 4 12 78 Moderate* Low 

Stockpiling of sub-soil 2 2 2 1 1.75 2 2 5.75 2 2 1 2 7 40.25 Low Low 

Geotechnical sites 2 2 2 1 1.75 1 1 3.75 1 1 1 2 5 18.75 Low Low 

Storm water management 3 3 2 1 2.25 2 2 6.25 3 2 1 3 9 56.25 Moderate Low 

Contaminated seepage 
water input 

2 3 2 2 2.25 3 3 8.25 3 2 1 4 10 82.5 Moderate Low 

Drainage patterns change 
due to drain 

3 2 2 2 2.25 3 3 8.25 3 3 1 4 11 90.75 Moderate Low 

Clearing & shaping of drain 3 3 2 1 2.25 1 3 6.25 2 2 1 3 8 50 Low Low 

Cleaning of drain area 2 2 1 1 1.5 1 3 5.5 2 1 1 2 6 33 Low Low 

Mixing & pouring of fill 2 3 2 1 2 1 2 5 2 1 1 2 6 30 Low Low 

Temporary access routes  1 2 2 1 1.5 1 3 5.5 3 2 1 2 8 44 Low Low 

Temporary working areas 2 2 2 2 2 1 3 6 3 2 1 3 9 54 Low Low 

Layering of drain fill 
material 

2 2 1 1 1.5 1 2 4.5 2 2 1 3 8 36 Low Low 

Compaction of fill material 2 2 1 2 1.75 1 2 4.75 2 1 1 3 7 33.25 Low Low 

Additional Associated 
Infrastructure 

2 2 2 2 2 1 3 6 3 2 1 2 8 48 Low Low 

Operation of equipment 
and machinery 

1 3 2 2 2 1 3 6 3 2 1 2 8 48 Low Low 

Vehicle activity 2 2 2 2 2 2 3 7 3 2 1 2 8 56 Moderate* Low 
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Domestic and industrial 
waste 

1 2 1 2 1.5 1 3 5.5 3 2 1 3 9 49.5 Low Low 

Storage of chemicals, 
mixes and fuel 

1 3 1 1 1.5 1 3 5.5 3 2 1 3 9 49.5 Low Low 

Spills and leaks 2 3 1 2 2 2 3 7 3 2 1 3 9 63 Moderate* Low 

Operational Phase 

Drainage patterns change 
due to drain 

3 2 2 2 2.25 3 5 10.25 3 2 1 3 9 92.25 Moderate Low 

Loss of dam seepage 2 2 1 1 1.5 2 5 8.5 2 2 1 2 7 59.5 Moderate* Low 

Contaminated seepage 
water input 

1 3 1 2 1.75 3 5 9.75 4 2 1 3 10 97.5 Moderate Low 

( * ) denotes - In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderline Low / Moderate risk scores can be 

manually adapted downwards up to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below.” 
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Table 6: DWS Risk Impact Matrix for the Low level dam 
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S
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. Without 
Mitigation 

With 
Mitigation 

Construction Phase 

Removal of vegetation 4 3 4 3 3.5 2 2 7.5 2 2 5 2 11 82.5 Moderate Moderate 

Stripping and stockpiling of 
top soil 

3 3 3 3 3 2 2 7 2 2 5 2 11 77 Moderate Moderate 

Excavation of drain 4 3 4 3 3.5 2 2 7.5 3 4 5 4 16 120 Moderate Moderate 

Stockpiling of sub-soil 2 2 2 2 2 2 2 6 2 2 1 2 7 42 Low Low 

Geotechnical sites 2 2 2 2 2 1 1 4 1 1 5 2 9 36 Low Low 

Storm water management 3 3 3 2 2.75 2 2 6.75 3 2 5 3 13 87.75 Moderate Moderate 

Contaminated seepage 
water input 

2 3 2 2 2.25 3 3 8.25 3 2 1 4 10 82.5 Moderate Moderate 

Drainage patterns change 
due to drain 

3 3 3 3 3 3 3 9 3 3 5 4 15 135 Moderate Moderate 

Clearing & shaping of drain 3 3 3 2 2.75 2 3 7.75 2 2 5 3 12 93 Moderate Moderate 

Cleaning of drain area 2 3 2 2 2.25 2 3 7.25 2 1 5 2 10 72.5 Moderate* Low 

Mixing & pouring of fill 2 3 2 1 2 1 2 5 2 1 5 2 10 50 Low Low 

Temporary access routes  3 3 3 3 3 2 3 8 3 2 5 2 12 96 Moderate Moderate 

Temporary working areas 3 3 3 3 3 2 3 8 3 2 5 3 13 104 Moderate Moderate 

Layering of drain fill 
material 

3 2 1 1 1.75 1 2 4.75 2 2 5 3 12 57 Moderate* Low 

Compaction of fill material 2 2 1 1 1.5 1 2 4.5 2 1 5 3 11 49.5 Low Low 

Additional Associated 
Infrastructure 

2 1 2 1 1.5 1 3 5.5 3 2 1 2 8 44 Low Low 

Operation of equipment 
and machinery 

2 3 1 3 2.25 1 3 6.25 3 2 1 2 8 50 Low Low 

Vehicle activity 1 3 1 3 2 2 3 7 3 2 1 2 8 56 Moderate* Low 
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Domestic and industrial 
waste 

1 2 1 2 1.5 1 3 5.5 3 2 1 3 9 49.5 Low Low 

Storage of chemicals, 
mixes and fuel 

1 3 1 2 1.75 1 3 5.75 3 2 1 3 9 51.75 Low Low 

Spills and leaks 2 3 1 2 2 2 3 7 3 2 1 3 9 63 Moderate* Low 

Operational Phase 

Drainage patterns change 
due to drain 

4 3 2 3 3 3 5 11 3 2 5 3 13 143 Moderate Moderate 

Loss of dam seepage 2 2 2 2 2 2 5 9 2 2 1 2 7 63 Moderate* Low 

Contaminated seepage 
water input 

1 3 1 2 1.75 3 5 9.75 4 2 1 3 10 97.5 Moderate Low 

( * ) denotes - In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderline Low / Moderate risk scores can be 

manually adapted downwards up to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below.” 
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A number of moderate risks (prior to mitigation) were identified for the High level dam (Table 

7). The proposed drain will not be constructed within a wetland, but adjacent (up-slope) to a 

channelled valley bottom wetland. Moderate risks were identified for aspects such as 

excavation of the drain, contamination by seepage, altered drainage patters and impaired 

water quality. Owing to the fact that there will be no direct impact to a wetland area for the 

proposed drain, and also taking into account the prescribed mitigation measures, all Moderate 

risks were re-allocated a Low risk. 

Table 7: Moderate risks (without mitigation) identified for the High level dam 

Aspect 
Without 

Mitigation 
With 

Mitigation 
Mitigation Measures 

Excavation of drain Moderate Low 

• Demarcate working and access areas.  

• Avoid wetland areas.  

• Minimize drain footprint area. 

Contaminated 
seepage water input 

Moderate Low 

• Containment of water ingress, & pumping to dam.  

• Separation of clean and dirty water 

• Monitor groundwater quality.  

• Inspect the drains for level of affect. 

Drainage patterns 
change due to drain 

Moderate Low 

• Minimize drain footprint area.  

• Construction during the dry season.  

• Create temporary storm water channels around 
working area. Separate clean / dirty water. 

• Wetland areas must be made No Go areas. 

• Backfill of the drains must be concurrent (minor lag) 
with excavation, to limit the extent of the drain. 

• Stockpiling should take place outside of the water 
resources. All stockpiles must be protected from 
erosion, stored on flat areas where run-off will be 
minimised, and be surrounded by bunds. 

• Any exposed earth should be rehabilitated promptly 
by planting suitable vegetation (vigorous indigenous 
grasses) to protect the exposed soil. 

Spills and leaks Moderate Low 

• Site induction to include the reporting and cleaning 
of spills and leaks and general good “housekeeping”. 

• All chemicals and toxicants during construction must 
be stored in bunded areas. 

• All machinery and equipment should be inspected 
regularly for faults and possible leaks, these should 
be serviced off-site. 

• Maintenance and fuelling of vehicles and machinery 
must be off-site in designated working or fuelling 
areas. 

• Have action plans on site, and training for contactors 
and employees in the event of spills, leaks and other 
impacts to the aquatic systems. 

Loss of dam seepage Moderate Low This is the aim of the project 

 

A number of moderate risks (prior to mitigation) were identified for the Ash dam (Table 8). 

The proposed drain is predominantly aligned with an existing gravel access road, lined by 

Eucalyptus trees. The majority of the area proposed for the drain is considered to be 

considerably disturbed or altered, with only a small portion of the unchanneled valley bottom 

wetland area being constructed within. Approximately 3ha of the wetland (measuring 54.2ha) 

will be lost, reflecting a 5.5% wetland loss of this HGM unit. 
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Moderate risks were identified for aspects such as excavation of the drain, storm water 

management, contamination by seepage, altered drainage patters, vehicle activity and 

impaired water quality.  

Owing to the fact that only 5.5% of the wetland HGM unit will be lost in order to intercept dam 

seepage, with the likely area to be lost already in a modified state and partially sustained by 

storm water input, and also taking into account the prescribed mitigation measures, all 

Moderate risks were re-allocated a Low risk. 

Table 8: Moderate risks (without mitigation) identified for the Ash dam 

Aspect 
Without 

Mitigation 
With 

Mitigation 
Mitigation Measures 

Excavation of drain Moderate Low 

• Demarcate working and access areas.  

• Avoid wetland areas (where possible).  

• Minimize drain footprint area. 

Storm water 
management 

Moderate Low 

• Create temporary storm water channels around 
working area. Separate clean / dirty water. 

• Storm water channels and preferential flow paths 
should be filled with aggregate and/or logs (branches 
included) to dissipate and slow flows limiting erosion. 

Contaminated 
seepage water input 

Moderate Low 

• Containment of water ingress, & pumping to dam.  

• Separation of clean and dirty water 

• Monitor groundwater quality.  

• Inspect the drains for level of affect. 

Drainage patterns 
change due to drain 

Moderate Low 

• Minimize drain footprint area.  

• Construction during the dry season.  

• Create temporary storm water channels around 
working area. Separate clean / dirty water. 

• Wetland areas must be made No Go areas. 

• Backfill of the drains must be concurrent (minor lag) 
with excavation, to limit the extent of the drain. 

• Stockpiling should take place outside of the water 
resources. All stockpiles must be protected from 
erosion, stored on flat areas where run-off will be 
minimised, and be surrounded by bunds. 

• Any exposed earth should be rehabilitated promptly 
by planting suitable vegetation (vigorous indigenous 
grasses) to protect the exposed soil. 

Vehicle activity Moderate Low 

• Demarcate working and access areas.  

• Avoid wetland areas.  

• Construct from existing access routes or disturbed 
areas. 

• Create only temporary access routes and working 
areas. 

• Vehicles should be inspected regularly for faults and 
possible leaks, these should be serviced off-site. 

• Maintenance and fuelling of vehicles must be off-site 
in designated working or fuelling areas. 

• Vehicles should be cleaned regularly off-site in 
designated wash bays. 

Spills and leaks Moderate Low 

• Site induction to include the reporting and cleaning 
of spills and leaks and general good “housekeeping”. 

• All chemicals and toxicants during construction must 
be stored in bunded areas. 

• All machinery and equipment should be inspected 
regularly for faults and possible leaks, these should 
be serviced off-site. 

• Maintenance and fuelling of vehicles and machinery 
must be off-site in designated working or fuelling 
areas. 
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• Have action plans on site, and training for contactors 
and employees in the event of spills, leaks and other 
impacts to the aquatic systems. 

Loss of dam seepage Moderate Low This is the aim of the project 

 

A number of moderate risks (prior to mitigation) were identified for the Low level dam (Table 

9). The proposed drain is approximately 8.6ha, with 6ha (70%) of the drain to be constructed 

in a channelled valley bottom wetland. The most notable (and ecological damning) risk posed 

by the drain is that drain will intercept / obstruct the movement of water across the system. 

The loss of wetland area is unavoidable for this drain, and the hydrology of the system will be 

altered due to the construction of the drain in the system. 

A number of Moderate risks (without mitigation) were identified for this drain, with the largest 

risks stemming from the expect loss of wetland area, and the resulting loss of services and 

decreased integrity of the system. This wetland unit, although a modified system, presently 

functions as a well-established wetland system that offers all of the goods and services of a 

natural wetland of its kind (EnviRoss, 2017). 

Owing to the fact that approximately 70% of the drain will be constructed in a moderately 

modified and well-functioning wetland system, the risks associated with a number of aspects 

remain Moderate despite the recommended mitigation measures. 

Table 9: Moderate risks (without mitigation) identified for the Low level dam 

Aspect 
Without 

Mitigation 
With 

Mitigation 

 

Removal of vegetation Moderate Moderate 

• Stripping areas can be demarcated to avoid 
unnecessary removals (survey pegs). 

• Keep stripping areas to a minimum footprint area.  

• Vegetation should be stripped / removed in a 
phased manner. 

• Where possible, store vegetation for re-planting and 
rehab efforts. Impacted areas can be re-vegetated 
using sods from removed vegetation. 

• Sloped areas must be re-vegetated, either using 
removed vegetation or with a grass seed mix 
consisting of natural endemic species. 

• Mulch can be used to encourage re-vegetation 
efforts for re-growth. 

Stripping and 
stockpiling of top soil 

Moderate Moderate 

• Removed soils, top soil and subsoil must be 
stockpiled next to the excavation area separately. 

• Soil stockpiles should be low and relatively flat to 
reduce wind and water erosion potential. 

• Soil stockpiles should be prioritised for backfill and 
rehabilitation efforts to limit standing time. 

• Areas with minimal disturbance and negligible signs 
of compaction can be ripped (to re-vegetate 
naturally). 

Excavation of drain Moderate Moderate 

• Demarcate working and access areas.  

• Avoid wetland areas (where possible).  

• Minimize drain footprint area. 

Storm water 
management 

Moderate Moderate 

• Create temporary storm water channels around 
working area. Separate clean / dirty water. 

• Storm water channels and preferential flow paths 
should be filled with aggregate and/or logs 
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(branches included) to dissipate and slow flows 
limiting erosion. 

Contaminated seepage 
water input 

Moderate Moderate 

• Containment of water ingress, & pumping to dam.  

• Separation of clean and dirty water 

• Monitor groundwater quality.  

• Inspect the drains for level of affect. 

Drainage patterns 
change due to drain 

Moderate Moderate 

• Minimize drain footprint area.  

• Construction during the dry season.  

• Create temporary storm water channels around 
working area. Separate clean / dirty water. 

• Wetland areas must be made No Go areas (where 
possible). 

• Backfill of the drains must be concurrent (minor lag) 
with excavation, to limit the extent of the drain. 

• Stockpiling should take place outside of the water 
resources. All stockpiles must be protected from 
erosion, stored on flat areas where run-off will be 
minimised, and be surrounded by bunds. 

• Any exposed earth should be rehabilitated promptly 
by planting suitable vegetation (vigorous indigenous 
grasses) to protect the exposed soil. 

• Create surface and sub-surface flow paths down the 
wetland, around the drain area. These may include 
swales and perforated piping. 

Clearing & shaping of 
drain 

Moderate Moderate 

• Only “local” soils must be used for the shaping, soils 
should not be imported from elsewhere. 

• Restrict activities within the drain area.  

• Removed material must be moved off-site, avoid the 
wetland areas. 

• Conduct clearing and shaping in the dry season. 

• Contain dirty water, and use this for shaping. Do not 
discharge dirty water into the wetland. 

Cleaning of drain area Moderate Low 

• Silt traps should be set (downslope) within the 
wetlands during construction phase. 

• Signs of excess sediment within the system should 
be removed manually. 

• Limit the use of heavy machinery and equipment to 
clean the drain. 

Temporary access 
routes  

Moderate Moderate 

• Make use of existing routes or avoid wetland areas. 

• Rehabilitation of compacted areas post 
construction. 

• Ripping should be done to a maximum depth of 300 
mm in two directions at right angles. 

• Ripping should be conducted during the drier period 

• After construction, compacted top soil should be 
ripped and vegetation re-planted or seeds 
dispersed 

Temporary working 
areas 

Moderate Moderate 

• Make use of already disturbed areas or avoid 
wetland areas. 

• Rehabilitation of compacted areas post 
construction. 

• Ripping should be done to a maximum depth of 300 
mm in two directions at right angles. 

• Ripping should be conducted during the drier period 

• After construction, compacted top soil should be 
ripped and vegetation re-planted or seeds 
dispersed 

Layering of drain fill 
material 

Moderate Low 

• Ripping should be done to a maximum depth of 300 
mm in two directions at right angles. 

• Ripping should be conducted during the drier 
period.  
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• After construction, compacted top soil should be 
ripped and vegetation re-planted or seeds 
dispersed 

Vehicle activity Moderate Low 

• Demarcate working and access areas.  

• Avoid wetland areas.  

• Construct from existing access routes or disturbed 
areas. 

• Create only temporary access routes and working 
areas. 

• Vehicles should be inspected regularly for faults and 
possible leaks, these should be serviced off-site. 

• Maintenance and fuelling of vehicles must be off-
site in designated working or fuelling areas. 

• Vehicles should be cleaned regularly off-site in 
designated wash bays. 

Spills and leaks Moderate Low 

• Site induction to include the reporting and cleaning 
of spills and leaks and general good 
“housekeeping”. 

• All chemicals and toxicants during construction 
must be stored in bunded areas. 

• All machinery and equipment should be inspected 
regularly for faults and possible leaks, these should 
be serviced off-site. 

• Maintenance and fuelling of vehicles and machinery 
must be off-site in designated working or fuelling 
areas. 

• Have action plans on site, and training for 
contactors and employees in the event of spills, 
leaks and other impacts to the aquatic systems. 

Loss of dam seepage Moderate Low This is the aim of the project 

 

7.4 General mitigation measures to be implemented for the project. 

• Prevent uncontrolled access of vehicles through the wetlands that can cause a 

significant adverse impact on the hydrology and functioning of the systems; 

• Laydown yards, camps and storage areas must be beyond the water resource areas 

and associated buffers where applicable; 

• As much material must be pre-fabricated and then transported to site to avoid the risks 

of contamination associated with mixing, pouring and the storage of chemicals and 

compounds on site; 

• All contractors and employees should undergo induction which is to include a 

component of environmental awareness. The induction is to include aspects such as 

the need to avoid littering, the reporting and cleaning of spills and leaks and general 

good “housekeeping”; 

• Adequate sanitary facilities and ablutions must be provided for all personnel 

throughout the project area. Use of these facilities must be enforced (these facilities 

must be kept clean so that they are a desired alternative to the surrounding vegetation); 

• No dumping of construction material on-site may take place;  

• All waste generated on-site during construction must be adequately managed. 

Separation and recycling of different waste materials should be supported; and 

• Temporary and permanent erosion control methods may include silt fences, flotation 

silt curtains, retention basins, detention ponds, interceptor ditches, seeding and 

sodding, riprap of exposed embankments, erosion mats, and mulching. 
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 CONCLUSIONS 

The Biodiversity Company was commissioned to conduct a wetland assessment as part of the 

BA and WULA process for the proposed Seepage Interception Drains for the Duvha Power 

Station. A single dry season survey was conducted in early June 2017. 

A baseline wetland assessment was completed by EnviRoss CC which has been considered 

to supplement the requirements of this study.  

The baseline study identified and delineated seven (7) HGM units for the area. Only four (4) 

HGM units were considered for this study, these would be either directly or indirectly impact 

on by the proposed drains. All the wetlands within the project area are Moderately modified 

(Class C). The ecological functioning of the wetlands was viewed as a moderate to high 

ecological service level. 

The construction of seepage interception drains is proposed for four (4) dams. The drain 

proposed for the raw water dam will not have a direct impact on the delineated wetland areas, 

and the risks posed by the drain for this dam are expected to be low. In addition to this, there 

is no preferential flow path that stems from the raw water dam to a wetland area. As a result 

of this, no risk assessment was conducted for the raw water dam. 

Direct impacts to the watercourses are a key consideration for the risk assessment, these are 

for the areas that will be excavated to accommodate the seepage drains. Indirect risks that 

have also be considered for the project, and which are considered to be secondary risks 

includes aspects such as impaired water quality seepage and altered hydrology.  

A number of moderate risks (prior to mitigation) were identified for the High level dam. The 

proposed drain will not be constructed within a wetland, but adjacent (up-slope) to a 

channelled valley bottom wetland. Owing to the fact that there will be no direct impact to a 

wetland area for the proposed drain, and also taking into account the prescribed mitigation 

measures, all Moderate risks were re-allocated a Low risk. 

A number of moderate risks (prior to mitigation) were identified for the Ash dam. The proposed 

drain is predominantly aligned with an existing gravel access road, lined by Eucalyptus trees. 

The majority of the area proposed for the drain is considered to be considerably disturbed or 

altered, with only a small portion of the unchanneled valley bottom wetland area being 

constructed within. Approximately 3ha of the wetland (measuring 54.2ha) will be lost, reflecting 

a 5.5% wetland loss of this HGM unit. 

Owing to the fact that only 5.5% of the wetland HGM unit will be lost in order to intercept dam 

seepage, with the likely area to be lost already in a modified state and partially sustained by 

storm water input, and also taking into account the prescribed mitigation measures, all 

Moderate risks were re-allocated a Low risk. 

A number of moderate risks (prior to mitigation) were identified for the Low level dam. The 

proposed drain is approximately 8.6ha, with 6ha (70%) of the drain to be constructed in a 

channelled valley bottom wetland. The most notable (and ecological damning) risk posed by 

the drain is that drain will intercept / obstruct the movement of water across the system. The 

loss of wetland area is unavoidable for this drain, and the hydrology of the system will be 

altered due to the construction of the drain in the system. 
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Owing to the fact that approximately 70% of the drain will be constructed in a moderately 

modified and well-functioning wetland system, the risks associated with a number of aspects 

remain Moderate despite the recommended mitigation measures. 

The baseline study determined that this wetland unit functions as a well-established wetland 

system that offers all of the goods and services of a natural wetland of its kind. 
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