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Disclaimer 
The opinions expressed in this report have been based on the information supplied to SRK by Koeberg 

Operating Unit (Eskom). SRK has exercised all due care in reviewing the supplied information, but 

conclusions from the review are reliant on the accuracy and completeness of the supplied data. SRK does 

not accept responsibility for any errors or omissions in the supplied information and does not accept any 

consequential liability arising from commercial decisions or actions resulting from them. Opinions presented 

in this report apply to the site conditions and features as they existed at the time of SRK’s investigations, 

and those reasonably foreseeable. These opinions do not necessarily apply to conditions and features that 

may arise after the date of this Report, about which SRK had no prior knowledge nor had the opportunity to 

evaluate.  
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1 Introduction 
A conceptual integrated stormwater management plan (ISWMP) was developed for the Used Fuel 

Transient Interim Storage Facility (TISF) at Koeberg Nuclear Power Station (KNPS) on Cape Farm 

No. 1552, Duynefontyn. This report documents that plan and was written as an Appendix to the EIA 

Report (Report No 478317/06). Hence, all background information not directly relevant was excluded 

and can instead be found in the EIA Report.   

An external review of this ISWMP (also attached to the EIA Report) was conducted. It included a 

review of all documentation supporting the ISWMP. The conclusions of the external review were not 

addressed in this report but were instead addressed as follows: 

 A meeting with the City of Cape Town, as recommended, is being arranged and the 

outcomes of that meeting will be included in the detailed design of the stormwater system; 

 Details of the stormwater infrastructure, as recommended, will be developed and checked 

during detailed design to ensure that the system will operate appropriately. 

The conceptual ISWMP was carried out via the following method: 

 Review of relevant standards, guidelines and legislation; 

 A site visit to inspect the two alternative sites included in the EIA; 

 Review of previous relevant reports (SRK Consulting, 2016; SRK Consulting, 2015) 

 Development of stormwater management measures based on the above information; 

2 Data and analysis 

 Site Characteristics 

2.1.1 General characteristics 

KNPS is located on a sandy coastline of the West Coast, 1.5 km north of the residential area of 

Duynefontein, and within the City of Cape Town municipal boundary (City of Cape Town, 2016). The 

topography of the area is relatively flat, with an active dunefield extending north of KNPS. KNPS is 

located within the Koeberg Nature Reserve, a 3 000 ha reserve managed by the Koeberg Managing 

Authority.  The TISF (on either site alternative) will be located within the Protected Area of KNPS, 

which has been disturbed by previous construction activities, and by current operational activities at 

KNPS.  

2.1.2 Hydrology and stormwater 

KNPS falls within quaternary catchment G21B, and within the Berg Water Management Area.  No 

watercourses flow through KNPS or the surrounding Koeberg Nature Reserve. No wetland habitat 

occurs in the site and the closest lies 1.5 km away and is not hydrologically connected to the site (i.e. 

the site is not directly upgradient of the wetland and does not receive surface flows from the wetland) 

(SRK Consulting, 2016). It is therefore evident that neither of the alternative sites lies within any 

wetland catchment/s.   

The hydrological characteristics of the area were noted during the Site visit and the following 

observations were noted at Alternative 1: 

 The site has gentle slopes (a shallow gradient topography); 
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 There is evidence of some overland flow (possibly sheet flow) in the area (sediment transport 

and deposition can be seen); 

 There is evidence of (sheet) flow across the dirt road. This road will apparently remain in place. 

The apparent drainage of the site and surrounds shows that a culvert will be needed under 

this road (or water re-directed to the existing stormwater system); 

 Stormwater currently either infiltrates into the soil, or drains overland as sheet flow and exits 

the property by flowing under the boundary fence to the west; 

 The site abuts the sea, and stormwater could be drained directly to the sea, or possibly 

connected to the existing main stormwater system (depending on capacity and available 

grades). 

For alternative 2 the following was noted: 

 Currently, no formal stormwater control exists at the TISF site, and stormwater will exit the 

area via the road system and erosion of the road edges could therefore be an issue; 

 Stormwater is likely to pond in this area as it is a slight depression and at a lower elevation 

than the surrounding road;  

 A culvert (or similar structure) would be required to allow stormwater to drain from the site 

under the road; 

 Stormwater from this site would need to either be: 

o Directed via the existing stormwater system to the sea; or 

o Infrastructure would have to be built adjacent to the existing infrastructure to convey 

surface water away from the site.  

 Infrastructure 

2.2.1 Planned project infrastructure 

The following characteristics of the project infrastructure are relevant to stormwater: 

 The TISF will comprise of concrete pad(s) over a footprint of approximately 12 800 m2, and 

will be designed to accommodate storage of not more than 160 used nuclear fuel casks on 

concrete pads. 

 The dry storage casks will be transferred from the spent fuel pools (SFP) to the TISF on the 

existing KNPS internal road network. A new site access road of approximately 100 m will be 

required for Alternative 1. 

 The TISF design concept perused suggests that there is a very low to zero probability of there 

being a contaminated stormwater stream emanating from the TISF. 

2.2.2 Existing Stormwater Infrastructure 

The following information on stormwater infrastructure was relevant to the ISWMP: 

 The general principle for stormwater management at the site is to remove stormwater from 

the site as quickly as possible. Discussions, emails and the preliminary stormwater 

management drawings indicate that no stormwater retention facilities currently exist on site; 

 The stormwater infrastructure has the following main features: 
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o Two stormwater outlet pipes discharge all the stormwater from the site to the sea – 

one of the pipes has a nominal diameter of 1200 mm, and the other a nominal 

diameter of 1050 mm; 

o Security infrastructure is necessary on the outfall pipes, and discussions indicated 

that additional stormwater outfalls were not desirable, but these were not ruled out; 

o Staff at KNPS indicated that additional capacity sufficient to accept the storm flows 

from the TISF is available in the existing system; 

 Operational aspects of the stormwater system: 

o Stormwater is sampled at the cooling water outfall, but the frequency is uncertain; 

o Significant and problematic build-up of silt occurs in the current system causing partial 

blockage of the pipes. 

 Clean and dirty areas 

One of the steps in SWMP development is to delineate clean and dirty areas as this is a focus in the 

guidelines (DWAF, 2006). A dirty area is any area where there is a reasonable risk of contamination. 

The guidelines require these water streams to be treated differently. As concluded in Section 2.2.1., 

no dirty stormwater is likely to drain from the TISF. However, during construction, any stockpiles, areas 

where fuels and other chemicals are stored, and the laydown area will be considered as temporarily 

dirty. 

 Standards and regulations 

Relevant legislation was reviewed including: 

 Local: The City of Cape Town: 

o Floodplain and River Corridor Management Policy C58/05/09 (27 May 2009) 

enforceable via The City of Cape Town By-law Relating to Stormwater Management 

C35/08/05 (30 August 2005); 

o Management of Urban Stormwater Impacts Policy C58/05/09 (27 May 2009) 

enforceable via The City of Cape Town By-law Relating to Stormwater Management 

C35/08/05 (30 August 2005). 

 National stormwater standards and guidelines: 

o National Water Act 36 of 1998 (NWA); 

o Storm Water Management Best Practice Guideline G1, Department of Water and 

Forestry, 2006; 

o Regulation 704 of the NWA of 1999 (This applies to mining and related activities).  

 International standards which must be met: 

o IAEA SSR-2/1 (Rev. 1) Safety of Nuclear Power Plants: Design (2016); 

o IAEA SSR-2/2 (Rev. 1) Safety of Nuclear Power Plants: Commissioning and 

Operation (2016); 

o IAEA NS-R-5 (Rev.1) Safety of Nuclear Fuel Cycle Facilities (2014) which applies to 

predisposal management; 

o IAEA SSR-6 Regulations for the Safe Transport of Radioactive Material (2012 

Edition). 
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 International guidelines which should be met to conform with international best practice: 

o IAEA SSG-18 Meteorological and Hydrological Hazards in Site Evaluation for Nuclear 

Installations (2011). This is a safety guide that provides guidance on how to comply 

with safety requirements, and presents international good practices; 

o IAEA WS-G-6.1 Storage of Radioactive Waste (2006); 

o IAEA NS-G-1.5 External Events Excluding Earthquakes in the Design of Nuclear 

Power Plants (2003). 

3 Results: The ISWMP 

3.1.1 Construction Phase ISWMP 

Stormwater Management measures during construction: 

1. Construct permanent stormwater management infrastructure such that: 

a. Any upgradient runoff is diverted around the facility; 

b. Stormwater flows are attenuated, if necessary (only if required by City of Cape Town 

regulators); 

c. The facility is drained of stormwater via channels that are connected to the existing 

stormwater system. 

2. Before, or shortly after the beginning of construction: 

a. Build roads and road crossings before other infrastructure; 

b. Do not place laydown areas, stockpiles or any other materials or equipment in any area 

where natural surface flows might be expected; 

c. Develop a specific environmental specification for any construction including, but not 

limited to, the actions in this ISWMP. 

3. Design temporary stormwater management works that: 

a. Separate clean and dirty stormwater by diverting any clean runoff around any potentially 

dirty areas such as laydown areas and stockpiles.  

b. Construct silt fences or berms to prevent the sediment transport around any stockpiles; 

c. Slope and size any unlined drains such that velocities do no exceed 1 m/s 

d. Where necessary, widen any channel where erosion might occur or use rip-rap protection 

to dissipate stormwater energy. 

4. Dispose of general waste, hydrocarbon waste and other contaminants off site; 

5. Supply and maintain chemical toilets if toilets are not available on the main site; 

6. Construct temporary containment bunds for any hazardous chemicals, oils, fuels or greases stored 

on site. Bunds must have a containment capacity at least 100% of the volume of the storage 

container. If all containers are stored together, the bund must store at least 110% of the largest 

container or 25% of the total storage capacity, whichever is greater.  

7. Do not disturb the natural topography or vegetation where possible; 

8. To train construction staff, provide a short briefing on how to identify erosion, how to identify a leak 

(particularly from vehicles) and where to find contact details of the environmental 

officer/representative. 

9. Conduct the following inspections: 

a. Inspect the site daily for leaks and for any breaches or evidence of spills or any other 

problems not in adherence to this SWMP. All cars should also be checked for oil leaks 

and any leaks found should be repaired immediately, the cause of the leak identified, the 

problem remediated such that no further leaks occur, and any contaminated soil or water 

is assessed and remediated.  
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b. Inspect the site for erosion after rain events. If erosion is evident, remediate and redesign 

the drainage in the area. If erosion is found in a natural drainage line, conduct an 

assessment to determine the cause, and develop a plan to prevent future erosion. 

c. Inspect the site to ensure adherence to the stormwater management plan. 

d. Before commissioning, conduct a formal walk-down by a team consisting of experts in 

external events, design of nuclear structures, component design, systems analysts and 

plant operators. 

 

3.1.2 Operational Phase ISWMP 

The following stormwater management measure will be carried out during operation: 

1. Separate clean and dirty stormwater by diverting upgradient water around the TISF and sizing 

these diversions for the design basis flood event.  

2. Road crossings shall be designed such that: 

a. Roads can be accessed in the event of the design basis flood.  

b. Erosion and sediment transport will not occur in the 1 in 100 year event. 

3. Pollution on the site will be controlled by:  

a. Bunding of any hazardous chemical storage areas, including oils and greases, such that the 

bund is least 100% of the volume of the container. If a number of containers are stored 

together the bund will store at least 110% of the largest container, or 25% of the total storage 

capacity, whichever is greater;  

b. Placing oil and grease traps wherever oils and greases might be used, if relevant. 

4. Erosion, sediment transport and total suspended solids (TSS) will be controlled by ensuring that: 

a. Any areas or drains which will experience altered flow, and where those flows exceed 1 m/s, 

are designed with materials able to resist that flow such as, but not limited to, gabions, reno-

mattresses, rip-rap or concrete.  

b. Any water draining off the concrete slabs is conveyed such that no erosion occurs in any event 

up to and including a 1 in 100 flood year event by use of concrete drains or other suitable 

designs.  

c. Diversion drains diverting any water from the upstream catchment away from the site includes 

dissipaters at their outlet such that erosion is not caused in any flood up to and including a 1 

in 100 year flood. 

5. Capacity reduction in stormwater drains can be mitigated by: 

a. Design of all stormwater conveyances such that a self-cleaning velocity is likely at least once 

during the year. 

b. Designing any drains deeper than 1.5 mbgl such that no groundwater ingress occurs. 

6. Management and training during operation shall include: 

a. Placing a visible sign/s that provides the name, telephone number and email address of the 

environmental manager and states:  “If you notice any leaks or spills or erosion anywhere on 

the property please phone or email the environmental manager on…” 

b. Providing a brief training course once a year that guides construction staff on how to identify 

erosion, leaks (including leaks from vehicles) and how to contact the environmental manager. 
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c. Inspecting, before the wet season, after the wet season and after any rain event exceeding a 

1 in 1 year rainfall (or more frequently if so prescribed by the engineer responsible for detailed 

design of the stormwater system), the following: 

i. All stormwater infrastructure, systems, inlets and outlets for blockages, silting, 

capacity reduction, groundwater ingress, erosion or malfunction; 

ii. The site for evidence of leaks or spills. 

d. Stormwater from the TISF shall be sampled on a monthly basis for analysis of the presence 

of oils and greases, radioactivity indicators, phosphorus (only if required by City of Cape Town 

regulators) and TSS. 

7. Continued improvement shall be achieved by: 

a. Updating the ISWMP two years after commissioning of the TISF and then reviews every five 

years thereafter. 

 

 

Prepared by 

 

Xanthe Adams 

Senior Engineer (Pr. Eng.) 

 

Reviewed by 

 

Bruce Engelsman 

Partner (Pr. Eng.) 

 

All data used as source material plus the text, tables, figures, and attachments of this document have 

been reviewed and prepared in accordance with generally accepted professional environmental 

practices. 
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