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1 EXECUTIVE SUMMARY 

 

Due to the age and reliability of the existing Koeberg on-site Substation, a new 400/132kV 

substation (Weskusfleur Substation) is proposed in the vicinity of the existing Koeberg 

Substation to: 

 Improve the existing 400kV reliability 

 Cater for load growth on the 132 kV network for the 20-year horizon. 

 Prevent overloading of existing 400kV busbar  

 Replace 30 year old technology/equipment 

 

Five Alternatives were developed for the Scoping Phase and consist of the following 

proposed sites: 

 

 Alternative 1 – Located at the north-east corner of the KNPS for the 400kV yard 

and the southern part of the parking area south of the incoming 400kVlines for 

the 132kV yard. 

 Alternative 2 – The area at the south eastern corner of the KNPS where part of 

the PBMR was planned. 

 Alternative 3 – The area on the corner of the main access road just east of the 

road to the conservation offices and north of the main access road south of the 

incoming 400 kV lines.   

 Alternative 4 – Offsite option to the east of the R27 on the farm Brakke Fontein 

32.   

 Alternative 5 – Offsite option, just east of the R304 next to the existing 

Sterrekus (Omega) Substation. 

 Alternative 6 – The no-go option, in which the substation is not constructed and 

the status quo is maintained in terms of infrastructure. 

 

The Sout River is approximately 5 km from alternatives 1-4 and 2 km from alternative 5.  

No river channels drain the sites of the different alternatives, except for a small tributary of 

the Sout River which run through the western corner of the proposed Alternative 5 north of 

the Sterrekus Substation.  Initial indication is that floodlines and flood levels will not play a 

significant role in terms of the current identified alternatives for the proposed type of 

development.  The preliminary indication is that peak flows will be higher at alternative 4 

and 5. Surface water impacts of the all the proposed alternatives will largely be related in 

the way local stormwater is managed and an integrated approach is encouraged.    
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2 INTRODUCTION 

Lidwala Consulting Engineers (SA) (Pty) Ltd has been appointed by Eskom Holdings SOC 

Limited to conduct a Surface Water study for their Weskusfleur Substation project.  The 

proposed sites are located at the Koeberg Nuclear Power Station (Koeberg) near 

Melkbosstrand, 30 km north of Cape Town on the West Coast.   

Eskom Holdings SOC Limited initiated a study to investigate possible alternatives and 

solutions to address the long term reliability and improvement of the existing 400kV Gas 

Insulated System substation (GIS) at Koeberg Nuclear Power Station in the Western Grid. 

The study also included the future long term 400/132kV transformation requirements at 

Koeberg substation. 

Eskom Holdings SOC Limited’s (Eskom) core business is the generation, transmission and 

distribution of electricity throughout South Africa.  Electricity by its nature cannot be stored 

and must be used as it is generated.  Therefore electricity is generated according to 

supply-demand requirements.  Being a nuclear power station, it is vital that the reliability 

of the electrical infrastructure associated with this power station is never compromised. 

The station is also critical for grid stability in the Western Cape.    

The current 400kV GIS substation was in operation for almost 30 years and there is 

concerns regarding its reliability as it is difficult to repair as a result of discontinued 

technology.  There is also no space for additional 132 kV feeder bays at Koeberg 

Substation to accommodate future requirements for new lines.    

It is for the aforementioned reasons that a new 400/132kV substation (Weskusfleur 

Substation) will be required in the vicinity of the Koeberg Power Station to: 

 

• Improve the existing 400kV reliability 

• Cater for load growth on the 132 kV network for the 20-year horizon. 

• Prevent overloading of existing 400kV busbar  

• Replace 30 year old technology/equipment 

   

2.1 Terms of reference 

 

A desktop investigation will conducted using spatial instruments (i.e. aerial photography, 

land use maps and topographical maps) to identify possible impacts related to the 

development.  A literature survey will further be undertaken to assess the immediate 

catchment.  The following activities are proposed: 

 

 Description of the affected drainage area and water resources;    

 Identify any sources or possible sources or impacts on the water course (point 

sources or diffuse sources); 
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 Assessing the environment in terms of the proposed development and impacts it 

will have on the surface water systems; 

 Compilation of a detailed report describing possible impacts on the surface water 

and impacts the proposed development will have on the surface water; and 

 Providing recommendations and mitigation measures to remediate and minimise 

these identified impacts.      

 

2.2 Study Approach, Limitations and Assumptions    

 
For the purpose of the study, a study area of 10 km radius around the site has been 

defined to adequately cover quaternary catchments.  

 

The scoping phase is defined as a procedure for determining the extent and approach to 

the EIA phase.  The scoping study should provide a description of identified potential 

alternatives to the proposed activity, including advantages and disadvantages that the 

proposed activity or alternatives may have on the environment and the community that 

may be affected by the activity. 

 

The current study is based on a desk study, although all of the proposed sites were visited 

briefly. Detailed surface water studies have been carried out at the surrounding sites and 

area.  

 

3 DESCRIPTION OF THE PROPOSED PROJECT 

 

 

3.1 Location and Description 
 
Five alternatives have been identified for assessment during the scoping phase for the new 

substation (Figure 1).  Three of the options are within close proximity to the power station 

itself, while the other two options are off-site and lie to the east of the R27.   

 

Alternative 1 – Located at the north-east corner of the KNPS for the 400kV yard and the 

southern part of the parking area south of the incoming 400kVlines for the 132kV yard. 

Alternative 2 – The area at the south eastern corner of the KNPS where part of the PBMR 

was planned. 

Alternative 3 – The area on the corner of the main access road just east of the road to 

the conservation offices and north of the main access road south of the incoming 400 kV 

lines.   

Alternative 4 – Offsite option to the east of the R27 on the farm Brakke Fontein 32.   

Alternative 5 – Offsite option, just east of the R304 next to the existing Sterrekus 

(Omega) Substation. 
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Figure 1: Illustrates the 5 alternative sites identified for the new substation 

 

3.2 Climate 
 

The area has a temperate, Mediterranean-type climate with about 75% of the annual 

rainfall occurring in the winter months between April and September.  Rainfall is cyclonic 

due to cold fronts moving in from the South Atlantic Ocean.  The cold Benguela current 

inhibits cloud development.  The average annual rainfall measured at the Koeberg Nuclear 

Power Station is 375 mm/a. 

 

Summers are hot and dry with an average temperature of 28°C between January and 

March.  Winter months are cold and wet with an average temperature of 17°C during July.  

Wind which is a characteristic feature of the West Coast, can often be very strong.     

 

Fog is a regular occurrence along the West Coast during the summer months and can drift 

as far as 3 km inland.  The moisture supplied by the fog compensates for the relatively 

poor rainfall during the summer months. 

 

The long-term averages and extremes measured from 1980 to 2012 at the Koeberg 

Meteorological Station is shown in Table 1. 
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Table 1: The longterm averages and extremes measured from 1980 to 2012 (Source: 

Koeberg Meteorological Station). 

 

 

3.3 Geology and Soil 
 

The underlying bedrock consists of the Tygerberg formation and belongs to the 

Malmesbury Group, which is the oldest rock in the Boland.  The soils consist of 

unconsolidated sand, which are underlain by calcrete and limestone.  A large area of the 

Koeberg Nature Reserve is covered by driftsand that does not support vegetation.  The 

area at Groot Oliphantskop (Alternative 5) consists of acid sands of the Springfontein 

formation, with significant patches of also Tygerberg formation shales and a small patch of 

silcrete.  Geotechnical characteristics indicate that subsurface rock underlies the site. 

 

 
3.4 Topography 
 

 

The topography is relatively flat with a gentle slope towards the coast.   

 

The Groot Oliphantskop farm at alternative 5 is also located on gently sloping land 

although the high point elevation of the farm is 139 ( 1:50 000 topographical map) which 

coincides with the Oliphantskop Homestead.  
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4 SURFACE WATER 

 
4.1 Description of Aquatic Environment 
 
4.1.1 Quaternary Catchment 

 
The alternatives all falls within the quaternary catchment G21B and in the Berg Water 

Management Area (WMA).  Other catchments in the radius of the alternatives include G21A 

and G21F.   

 

The water resources within the vicinity of the project alternatives include: 

 Sout River; and 

 Donkergat River; and 

 Diep River 

 

All these rivers are perennial.  The Donkergat River is a tributary of the Sout River.  The 

Sout and Diep River flow in a south-westerly direction towards the coast.  No river 

channels drain the sites of the different alternatives, except for a small tributary of the 

Sout River which run through the western corner of the proposed Alternative 5 north of the 

Sterrekus Substation.  No dams or reservoirs are present in the study area.  Figure 2 

indicates the location of water resources in proximity to the proposed alternatives for the 

Weskusfleur Substation.  Figure 2 also indicates the proximity in relation to the identified 

National Freshwater Ecosystem Priority Areas (NFEPA) rivers and wetlands (Nel et al. 

2011).  Refer to section 3.8 for information on the location of wetlands in the Koeberg 

Nuclear Power site.  
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Figure 2: The location of water resources in proximity to the proposed alternatives for the 

Weskusfleur Substation. 

 

 

Table 2 below provides a summary of the quaternary catchment characteristics.  The high 

‘coefficient of variation’ (CV) indicates that the river channels in these catchments are 

generally non-perennial (SRK, 2008). 

 

Table 2 Summary of the quaternary catchment characteristics (Source: SRK Consulting 

2008) 
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4.2 Surface Water Quality  
 
4.2.1 Background Water Quality 

 
From the numerous studies, investigations and monitoring information that is available on 

the subject, the following water quality issues are summarised for the Berg WMA:  

 

 A significant water quality problem in the Berg River catchment is salinization in the 

middle and lower reaches. This is caused by leaching from the natural geology, 

which extends from the north of Paarl to the Berg River mouth, consists of 

Malmesbury shale, as well as agricultural practices and the wash-off of salts from 

irrigated and dryland agricultural lands.  

 Borcherds Quarry and Athlone WWTWs discharge into the Black/Salt River and the 

Potsdam WWTW discharges into the Diep River, which feeds into the ecologically 

sensitive Rietvlei wetland system.  

 These Salt River no longer display seasonal flow patterns, and have become 

severely modified. High residual nutrients can lead to eutrophication related 

problems such as nuisance algal growth and excessive growth of aquatic weeds 

(Western Cape IWRM Action Plan: Status Quo Report Final Draft). 

 
 

4.3 Surface Water Quantity 
 
4.3.1 Mean Annual Runoff 

 
The mean annual precipitation (MAP) in the area is 200-400mm (UPD).  The National 

Water Resource Management Strategy (200) indicated that the MAR is 207mm for the 

Lower Berg Sub Area (Table 2).  The quaternary catchment G21B MAP is 424mm. 

 

The Mean Annual Runoff (MAR) for the primary watercourses draining the nearby 

catchments is 32 mm/a. 

 

Table 3: The natural MAR for the Berg River WMA (Source: DWA 2004) 
Component/ 

Sub-area 
Natural MAR

1
 Ecological 

Reserve
1,2

 

Greater Cape Town 373 61 

Upper Berg 849 124 

Lower Berg 207 32 

Total for WMA 1 429 217 

1) Quantities are incremental and refer to the sub-area under 
consideration only. 

2) The total volume is based on preliminary estimates, with 
impact on yield being a portion of this. 
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Looking at the information of associated catchment and the watercourses within the 

catchment it can be concluded that the local site catchments of the alternatives should be 

assessed to determine if significant impacts are expected on the sites.  From these local 

site catchments the peak flows can then be determined for each alternative proposed. 

 

Information from the previous studies (based on proximity to alternatives for this study) 

indicates the following calculated peak flows (m³/s): 

 

Table 4: Peak flows (m³/s) adapted from previous assessments    
Return Period Alternative 1 & 2  Alternative 3 Alternative 4 Alternative 5 

1:50 3.45 Not available 5.06 6.39 

1:100 3.91 Not available 5.74 Not available 

1:200 4.41 Not available 6.46 Not available 

(Adapted from SRK Consulting 2008 & Eyethu Engineers 2004) 

These peak flows have been calculated using the Rational Method and are indicative of the 

expected runoff downstream. 

 
 
4.3.2 Flood Volumes 

 

The Sout River is approximately 5 km from alternatives 1-4 and 2 km from alternative 5.  

Initial indication is that floodlines and flood levels will not play a significant role in terms of 

the current identified alternatives for the proposed type of development.   

It should be indicated that a detention facility have been constructed below the Sterrekus 

Substation at alternative 5 to prevent flooding below the substation, erosion of sand and 

silting of a tributary of the Salt River.  A high runoff has been experienced from the hard 

surfaces and increased flow volumes from the substation drainage leaving the substation.  

Design rainfall data has been used to determine the capacity of the detention facility. 

 

4.4 Water Authority 
 
The Department of Water Affairs act as the Regional Water Authority through their office 

that is located in Bellville.  The City of Cape Town is the appointed Water Service Provider 

who has the responsibility to supply potable water to the area. 

 
 

4.5 Wetlands 
 
The location of wetlands on the sites and the extent thereof and their significance as well 

as their biological diversity has been determined in previous studies (PBMR and Nuclear 1) 

for example.  A separate specialist study will confirm and determine these in the EIA phase 
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and will be integrated in further surface water studies.  Figure 3 indicates the location of 

wetlands on the Koeberg Nuclear Power site.  

  

 
Figure 3: The location of wetlands on the Koeberg Nuclear Power site (Source The Fresh 

Water Consulting Group).   

 
None of these wetlands are located on one of the proposed alternatives although wetlands 

are in the proximity of Alternative 2 and 3. 

 
 

5 IDENTIFIED IMPACTS 

 

5.1 Construction Phase 

 

The primary drainage paths is located a distance from the sites although a small tributary 

of the Sout River run through the western corner of the proposed Alternative 5 north of the 

Sterrekus Substation. The area of all the proposed alternatives consists mainly of minor 

drainage paths over a flat sandy terrain.  Impacts as a result of flooding linked to 

watercourses are therefore absent. Although flooding below the Sterrekus Substation 

(Alternative 5) which is located in the proximity of a tributary of the Salt River has taken 

place.   This impact is linked to stormwater management and adequate stormwater 

measures.   

 

A large area will be cleared for construction activities and flat surfaces will be created for 

heavy electrical equipment.  These activities will affect the stormwater runoff 

characteristics of the land.  The flat surfaces will result in more point specific discharge 
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points which in turn concentrate flow and increase the erosion potential.  The absence of 

vegetation and the associated reduced infiltration result in a higher runoff coefficient 

(higher percentage of water runoff from the site).  Watercourses and man-made drainage 

structures will carry more water which may result into flooding. 

 

The following potentially negative impacts on the surface water associated with the 

construction phase have been identified: 

 

 Clearance of the site to prepare for construction; 

 Storage of hazardous chemical substances; 

 Storage of fuel and oil; 

 Cement and concrete batching; 

 Transportation of material to site and the storage of material on site; and 

 Dust as a result of construction activities. 

 

The abovementioned impacts associated with the construction phase are generic and can 

be adequately managed through the implementation of a construction Environmental 

Management Plan. 

 

5.2 Operational Phase 

 
The following potentially negative impacts on the surface water associated with the 

operational phase have been identified: 

 

 Blocked surface water management systems as result of build-up of dust and silt; 

 The cut of the supply of surface water to wetlands as a result of the diversion of site 

storm water into stormwater infrastructure. 

 

The mitigation of the above mentioned impacts is achieved via a comprehensive 

operational plan that specifies the maintenance of civil infrastructure and the natural flow 

of surface water into the wetlands by confining plant areas from those areas which drain 

into the wetlands. 

 
5.3 Decommissioning Phase 

 
The scope of the decommissioning will determine which impacts may be expected during 

decommissioning.  The current Koeberg Substation is proposed to be decommissioned 

when the Weskusfleur substation is in operation.  This area is within the security fence of 

the Koeberg Nuclear Power station site and will most likely not be fully rehabilitated to its 

natural state and therefore will the impacts of decommissioning be only localised.   

 
5.4  No-Go Alternative 

 
The no-go option will result in no impacts to surface water as there will be no construction, 

operational or decommissioning. 
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6 OVERVIEW OF IMPACT ASSESSMENT METHODOLOGY 

 

 

In accordance with Regulation 31 of Government Notice R.543, promulgated in terms of 

section 24 of the National Environmental Management Act, 1998 (Act 107 of 1998), 

Lidwala is required to assess the significance of potential impacts in terms of the following 

criteria:  

 

 Cumulative impacts;  

 Nature of the impact;  

 Extent and duration of the impact; 

 Probability of the impact occurring;  

 The degree to which the impact can be reversed;  

 The degree to which the impact may cause irreplaceable loss of resources; and 

 The degree to which the impact can be mitigated. 

 

Issues will be assessed in terms of the following criteria: 

 

 The nature, a description of what causes the effect, what will be affected and how it 

will be affected; 

 The physical extent, wherein it is indicated whether: 

 1 - the impact will be limited to the site; 

 2 - the impact will be limited to the local area; 

 3 - the impact will be limited to the region; 

 4 - the impact will be national; or 

 5 - the impact will be international; 

 The duration, wherein it is indicated whether the lifetime of the impact will be: 

 1 - of a very short duration (0–1 years); 

 2 - of a short duration (2-5 years); 

 3 - medium-term (5–15 years); 

 4 - long term (> 15 years); or 

 5 - permanent; 

 The magnitude of impact on ecological processes, quantified on a scale from 0-

10, where a score is assigned: 

 0 - small and will have no effect on the environment; 

 2 - minor and will not result in an impact on processes; 

 4 - low and will cause a slight impact on processes; 

 6 - moderate and will result in processes continuing but in a modified way; 

 8 - high (processes are altered to the extent that they temporarily cease); or  

 10 - very high and results in complete destruction of patterns and permanent 

cessation of processes; 
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 The probability of occurrence, which describes the likelihood of the impact actually 

occurring.  Probability is estimated on a scale where: 

 1 - very improbable (probably will not happen; 

 2 - improbable (some possibility, but low likelihood); 

 3 - probable (distinct possibility); 

 4 - highly probable (most likely); or 

 5 - definite (impact will occur regardless of any prevention measures); 

 the significance, which is determined through a synthesis of the characteristics 

described above (refer formula below) and can be assessed as low, medium or high; 

 the status, which is described as either positive, negative or neutral; 

 the degree to which the impact can be reversed; 

 the degree to which the impact may cause irreplaceable loss of resources; and 

 the degree to which the impact can be mitigated. 

 

The significance is determined by combining the criteria in the following formula: 

 

S = (E+D+M)*P; where 

 

S = Significance weighting 

E = Extent 

D = Duration 

M = Magnitude  

P = Probability  

 

The significance weightings for each potential impact are as follows: 

 

 < 30 points: Low (i.e. where this impact would not have a direct influence on the 

decision to develop in the area), 

 30 - 60 points: Medium (i.e. where the impact could influence the decision to 

develop in the area unless it is effectively mitigated), 

 > 60 points: High (i.e. where the impact must have an influence on the decision 

process to develop in the area). 

 

 

This EIA Report will assess the significance of impacts for all phases of the project i.e. 

construction, operation and decommissioning.  The results of the above will be summarised 

in a tabular format.  An example is provided below. 
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Potential 

Impact 
Mitigation 

Extent Duration Magnitude Probability Significance Status 

Confidence 
(E) (D) (M) (P) (S=(E+D+M)*P) 

(+ve or 

-ve) 

CONSTRUCTION PHASE 

BIODIVERSITY 

Impact 1: 

Loss or 

degradation 

of natural/ 
pristine 

habitat 

Koeberg 

Nature 

Reserve. 

nature of 

impact: 
Adverse Impact due to loss or degradation of natural habitat 

with 

mitigation 
1 4 2 3 21 Low - high 

without 

mitigation 
2 5 2 4 36 Medium - high 

degree to 

which impact 

can be 

reversed: 

None high 

degree of 

impact on 

irreplaceable 

resources: 

Low high 

 

 

6.1 Proposed activities for EIA phase  

 
Although a brief site visit was conducted as part of the assessment, the current study is 

largely restricted to a desktop assessment and fieldwork during the EIA phase will be an 

important activity required to validate and refine the findings of this report.  This will 

include the following studies and activities: 

 

 Local site catchments of all the alternatives should be assessed and peak flows 

should be calculated to determine if significant impacts are expected on the sites; 

 Storm water management plan; 

 Clarify the power line arrangement for each Alternative so that the potential impacts 

can be properly evaluated for each Alternative that is taken through to the EIA 

stage; 

 Although there do not appear to be any wetlands within the affected areas, the 

preliminary site visit was carried out during the dry season and the lack of such 

features within the affected areas should be confirmed with a site visit during the 

wet season (a separate specialist study will confirm and determine these in the EIA 

phase and will be integrated in further surface water studies); 

 Impacts on any watercourses/drainage lines depending on the alternative selected 

should be investigated; 

 Assess the impacts identified in above in light of the site-specific findings and the 

final layout to be provided by the developer. 
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7 CONCLUSIONS AND RECOMMENDATIONS 

 

General mitigation measures and recommendations include: 

1. Initial indication is that floodlines and flood levels will not play a significant role in 

terms of the current identified alternatives for the proposed type of development.  

It is also important to remember that storm water after it leaves the substation 

terrain might influence land beyond the substation area (cumulative impact). 

2. The preliminary indication is that peak flows will be higher at alternative 4 and 5. 

3. Surface water impacts of the all the proposed alternatives will largely be related in 

the way local stormwater is managed and an integrated approach is encouraged. 

4. No development should be allowed within any areas demarcated as sensitive and 

preferably leave as much areas of medium sensitivity surrounding wetlands and 

rivers intact.   

5. Plan construction to avoid any impact on the natural drainage of the site and 

wetland functionality. 

6. Not leaving soil surfaces open to erosion for lengthy time periods. 

7. Implement sound storm water management measures. 

8. No surface water generated as a result of the activities may be discharged directly 

into any natural drainage system or wetland. 
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(Source: The Fresh Water Consulting Group, 2008)
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