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1. INTRODUCTION 

1.1. Project Background 

Umvoto Africa (Pty) Ltd (hereafter Umvoto) were appointed by The Environmental Practice (Pty) Ltd. 
to develop a qualitative stormwater management plan (SWMP) for a waste recovery, treatment and 
recycling plant on Erf 299 in Atlantis Industria, City of Cape Town Metropolitan Municipality, Western 
Cape Province.  

The scope of work entails developing a qualitative SWMP for the site based on available information 
for the project area, including: 

• Analysis of available 1:50 000 topographical, climate, drainage/surface water, land cover and 
digital elevation model (DEM) data to assess the hydroclimatological, hydrogeological and 
physical (soils, land cover) setting of the site; 

• Analysis of the 1:50 000 3318 DC Cape Town geological and 1:500 000 Cape Town 3317 
hydrogeological maps, available DEMs, Google Earth/satellite imagery and any existing 
climatological/hydrological/geological/hydrogeological consulting reports; 

• Assessment of relevant legislation and guidelines; 

• A site visit to evaluate and confirm the physical and hydrological characteristics of the site; 

• First order desktop analysis of stormwater runoff with focus on the full-scale plant. 

2. PROJECT DESCRIPTION 

A pilot plant for processing of “wood chip” was established on Erf 299 and operated between 
February 2021 and July 2021. The feedstock of “wood chip” is classified as general waste in terms 
of the National Environmental Management: Waste Act (Act No. 59 of 2008). It is understood that 
the “wood chip” comprises small brown wood fragments, silicate gangue and metal ore minerals 
(e.g., chalcopyrite). The pilot plant’s purpose is to burn off the wood content, resize the remaining 
gangue and ore mix for transport and beneficiation off site.  

The pilot plant is intended to be developed into a full-scale waste recovery, treatment, and recycling 
plant where, in addition to “wood chip” processing, thermal treatment of rubber mill liners, drying and 
milling of spent activated carbon (classified hazardous waste), shot blasting of poly metallic mill liners 
and beneficiation (leaching and electrowinning/cementation) of variable metal ore (including but not 
limited to manganese and gold-bearing ore) will occur. These materials, while relatively low in 
volume/tonnage, comprise fine particles (dust/ash) which may pose contamination risk if improperly 
stored, handled, or disposed of. Percolation of rain water through unprotected stockpiles (leachate 
generation), rainfall on or intentional wetting of spilled material (on permeable or impervious 
surfaces) can mobilise water soluble species or contaminants into the stormwater system or the 
underlying Atlantis Aquifer and should therefore be avoided as far as possible.  

Materials stored on site include the various feedstocks (woodchip, rubber liners, spent carbon etc.), 
and associated products obtained after processing (e.g., wood chip and rubber ash, scrap metal, 
raw metals), various acids and chemicals used for processing the waste (e.g., sulphuric, 
hydrochloric, and nitric acids), hydrocarbon-based fuels (e.g., diesel) and catalyst stockpiles (e.g., 
nickel/copper/manganese). It is understood that zero net effluent will be discharged from processing 
activities. Effluent produced by the mineral ore leaching/cementation process and scrubber solutions 
will be contained in storage tanks, neutralized, and reused in the respective processes.  

Currently the site has been cleared and walls have been erected in the southern quarter of Erf 299 
where the pilot plan is situated. The rest of Erf 299 has been cleared of all vegetation, but ground 
surface remains natural sand (quartzitic and calcareous dune sand). The developed area for the pilot 
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plant is ~2 552 m2 (~25% if the erf) and has been compacted with ~100 mm thick laterite layer. 
Concrete slabs of ~20 m x 20 m are cast under the burn-off and resizing process area. Loose 
concrete blocks have also been placed at storage areas. There are currently no permanent 
structures on site, but portacabins and shipping containers are used as a storage unit, laboratory, 
and administrative office. There are currently no connections to municipal water, electrical supply, 
sewerage reticulation or stormwater systems.  

3. RELEVANT LEGISLATION AND POLICY 

3.1. CCT Management of Urban Stormwater Impacts Policy 

The CCT’s Management of Urban Stormwater Impacts Policy, approved by the CCT Council on the 
27th May 2009 (C 58/05/09), is intended to minimise the undesirable impacts of stormwater runoff 
from developed areas by introducing Water Sensitive Urban Design (WSUD) principles to urban 
planning and stormwater management. The policy statement is:  

• “In order to reduce impacts of urban stormwater systems on receiving waters, all stormwater 
management systems shall be planned and designed in accordance with best practice 
criteria and guidelines laid down by Council, to support Water Sensitive Urban Design 
principles and the following specific sustainable urban drainage system objectives: 

o Improve quality of stormwater runoff; 

o Control quantity and rate of stormwater runoff; 

o Encourage natural groundwater recharge.” 

The CCT’s Urban Stormwater Policy is applicable to any land use, development, or activity proposals 
within the metropolitan area of Cape Town, draining to any watercourse, wetland, or coastal area. It 
is further binding for private individuals, businesses, and all organs of state. WSUD is an approach 
which seeks to ensure development in urban areas is holistically planned, designed, constructed, 
and maintained to reduce negative impacts on the natural water cycle and protect aquatic 
ecosystems. Within the WSUD is the concept of a “treatment train”, a combination of different 
methods implemented in sequence or concurrently to achieve best management of stormwater. 
These methods include: 

• Source controls: non-structural or structural best management practices to minimise the 
generation of excessive stormwater runoff and/or pollution of stormwater at or near the 
source. 

• Structural controls: engineered devices implemented to manage runoff quality and quantity. 
Examples include litter traps, infiltration devices, bioretention cells or basins, detention ponds 
and constructed wetlands. 

• Non-structural controls: institutional and pollution-prevention practices designed to prevent 
or minimise pollutants from entering stormwater runoff and/or reduce the volume of 
stormwater requiring management. Non-structural controls include town planning incentives, 
stormwater masterplans, pollution prevention maintenance practices, and public education. 

WSUD principles are applicable to both new and existing developments: 

• New developments: new developments, including both greenfield areas and redevelopment 
in brownfield areas, as well as additional development on an already developed site. 

• Existing developed areas: Sustainable urban drainage systems (SUDS) will be incorporated 
into existing developed areas through retrofitting of appropriate structural best management 
practices as well as through non-structural measures. 

The CCT’s Urban Stormwater Policy outlines criteria for the application of SUDS (see Table 3-1), 
indicating where and under what circumstances the objectives of WSUD must be incorporated into 
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design and planning of new developments or into existing developed areas; and the extent and target 
requirements of best management practices applicable to the development area concerned. 

Best Management Practices (BMPs) are devices, practices, or methods for removing, reducing, or 
retarding runoff flows, or preventing targeted stormwater runoff constituents, pollutants, and 
contaminants from reaching receiving waters. The CCT’s Urban Stormwater Policy states that BMPs 
include structural and non-structural controls and devices, as well as operation and management 
procedures. All measures are to be sized and designed to meet the targets specified using best 
practice methodologies, parameters and assumptions approved by the CCT Council.  

The proposed new waste recovery, treatment and recycling plant site is located upstream of a 
municipal stormwater retention basin (Basin 10), which forms an important part of the Atlantis Water 
Resource Management Scheme (AWRMS), and as such requires protection from pollutants. As a 
result, the processing plant may be seen by CCT as an “existing development site located in 
catchments of sensitive receiving water systems” (see Table 3-1). Should this be the case, the 
following SUDS will apply: 

• Improve quality of runoff: 

o Design storm event for water quality treatment: 1/2-year return interval (RI), 24-hour 
storm. 

o Pollutant removal target: Reduction of post- development annual stormwater pollutant 
load discharged from development site. Suspended solids and total phosphorus to be 
reduced to undeveloped catchment levels; or 80% reduction in suspended solids and 
45% reduction in total phosphorus, whichever requires higher level of treatment. 

o All developments are required to trap litter, oil, and grease at source. 

• Control quantity and rate of runoff: 

o Protect the stability of downstream channels. Design infrastructure for 24 hour 
extended detention of the 1-year RI, 24-hour storm event. 

o Protect downstream properties from fairly frequent nuisance floods. Design 
infrastructure for up to 10-year RI peak flow reduced to pre-development level. 

o Protect floodplain developments and floodplains from adverse impacts of extreme 
floods: Up to 50-year RI peak flow reduced to existing development levels. Evaluate 
the effects of the 100-year RI storm event on the stormwater management system, 
adjacent property, and downstream facilities and property. Manage the impacts 
through detention controls and/or floodplain management. 

o Developments adjacent to floodplains must adhere to the requirements of the CCT’s 
Floodplain and River Corridor Management Policy. 

• Encourage natural groundwater recharge: 

o Where appropriate, site-specific requirements to be considered in consultation with 
the CCT Council. 

The proposed waste recovery, treatment and recycling plant site is not adjacent to any rivers, 
floodplains, or natural water courses, hence the requirements of the CCT’s Floodplain and River 
Corridor Management Policy do not apply.  

According to the CCT’s Urban Stormwater Policy, stormwater runoff quality and quantity control is 
to be achieved by reducing directly connected impervious areas and/or measures outlined in 
Council’s Stormwater Management Planning and Design Guidelines for New Developments, Version 
1.0, July 2002 as amended, and or other approved methods (summarised in Section 3.2). 
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3.1. Stormwater Management Planning and Design Guidelines for New 

Developments 

The CCT Stormwater Management Planning and Design Guidelines for New Developments were 
adopted by the CCT’s Transport, Roads and Stormwater Portfolio Committee on 4th September 
2002. 

The document promotes the principles of WSUD by emphasising planning and design solutions that 
are cost effective, sustainable in terms of future maintenance requirements, are environmentally 
sensitive, and that maximise, within these constraints, social as well as amenity value. 

3.2. City of Cape Town Stormwater By-Law 

The CCT Stormwater Management By-Law (Approved by Council on 30 August 2005-C35/08/05) 
requires consideration in any stormwater related management practices in the Atlantis area. The By-
Law provides for the regulation of stormwater management and regulated activities which may have 
detrimental effect on the development, operation, or maintenance of the stormwater system.  
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Table 3-1 Interim criteria for achieving SUDS objectives in various development scenarios (CCT, 2009). 

SUDS Objectives 

Greenfield Developments, 
Brownfield and Existing 

Development Sites Located     in 
Catchments of Sensitive 
Receiving Water Systems 

Brownfield and Existing  
Development Sites  

>50 000 m2 

Brownfield and Existing 
Development Sites 4 000-

50 000 m2 and Total 
Impervious Area (Existing 

and New) > 15% of Site 

Brownfield and Existing 
Development Sites <4 000 m2 

and Total Impervious Area 
(Existing and New) >600 m2 

Improve quality of runoff 

Remove pollutants through combination of 
reducing and/or disconnecting impervious 

areas, and the use      of BMPs which infiltrate or 
capture and treat stormwater   runoff 

Design storm event for water quality treatment: 1/2-year RI, 24 hour storm 

Pollutant removal target: 
Reduction of post- development 
annual stormwater pollutant load 

discharged from development site:  
SS & TP - reduce to undeveloped 

catchment levels: or 
SS - 80% reduction, TP - 45% 
reduction, whichever requires 

higher level of treatment 

Pollutant removal target: 
On-site reduction of post- 

development annual stormwater 
pollutant load discharged from 

development site:  
SS - 80% reduction 
TP - 45% reduction 

Pollutant removal target: 

Combination of on-site and 
regional off-site measures to 

achieve target reductions: 
SS - 80% reduction 
TP - 45% reduction 

On-site stormwater treatment 
not required but  encouraged 

where practicable. 

Regional off-site treatment 
measures to achieve target 

reductions: 
SS - 80% reduction 
TP - 45% reduction 

All developments are required to trap litter, oil, grease at source 

Control quantity 
and  rate of 

runoff 

Protect the stability of 
downstream   channels 

24 hour extended detention of the 
1-year RI, 24 hour storm event 

24 hour extended detention of 
the 1-year RI, 24 hr storm event 

Combination of on-site and 
regional off-site measures 
to achieve requirements as 

for development sites  
>50 000m2 

On-site runoff control measures 
not required but encouraged 

where practicable 
Regional off-site runoff control 

measures to be provided to 
achieve requirements as for 

development sites 
> 50 000m2 

Protect downstream 
properties from fairly 

frequent nuisance floods 

Up to 10-year RI peak flow reduced 
to pre-development level 

Up to 10-year RI peak flow 
reduced to pre-development 

level 

Protect floodplain 
developments and 

floodplains from adverse 
impacts of extreme floods 

Up to 50-year RI peak flow reduced 
to existing development levels. 

Evaluate the effects of the 100-year 
RI storm event on the stormwater 

management system, adjacent 
property, and downstream facilities 

and property. 
Manage the impacts through 

detention controls and / or 
floodplain management 

Up to 50-year RI peak flow 
reduced to existing development 

levels. Evaluate the effects of 
the 100-year RI storm event on 
the stormwater management 

system, adjacent property, and 
downstream facilities and 

property. Manage the impacts 
through detention controls and / 

or floodplain management 

 Developments adjacent to floodplains must adhere to the requirements of the CCT’s Floodplain and River Corridor Management Policy 

Encourage natural groundwater recharge Where appropriate, site specific requirements to be considered in consultation with the CCT Council 

Definitions: 

• TP = Total phosphorus  

• SS = Suspended solids  

• “design storm” = the rainfall storm used to size the treatment facility 

• RI = Recurrence Interval means the average interval in years between rainfall or flood events equaling or exceeding a specified severity 
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The guideline states that the aim should be to provide a stormwater management system which 
mimics nature, utilises natural features in the stormwater cycle, will be an asset to the community 
and will function efficiently with relatively little maintenance. The guideline has a particular emphasis 
on new developments; however, it also states that the guidelines are equally applicable to 
stormwater management upgrading and rehabilitation projects. The guideline outlines the following 
stormwater management objectives: 

1. Minimise threat of flooding: 

o Mimic pre-development responses to storms. 

o Reduce the volume of runoff by promoting infiltration. 

o Reduce the peak flows and increase the time-to-peak through detaining the runoff 
and releasing it at a gradual rate. 

o Where necessary, construct means to contain flood waters and safely convey them 
out of the urban area. 

2. Protect receiving water bodies (rivers/streams, groundwater, wetlands, sea). This is an 
opportunity to preserve, improve, and even create additional freshwater ecosystems. The 
following should be achieved wherever possible: 

o Maintain natural flow regimes and seasonality. 

o Prevent deterioration in water quality. 

o Prevent erosion or sedimentation of natural wetlands or rivers. 

o Preserve natural river channels, wetlands, and vegetation, and preclude engineering 
interventions that may alter their physical and ecological characteristics. 

3. Promote multifunctional use of stormwater management systems, e.g.: 

o Instead of constructing a detention pond and a sports field, these uses could be 
combined. 

o Combining compatible land uses such as conservation, recreation, and stormwater 
systems (including wetlands, vleis, dams and rivers). 

o Instead of meeting the maintenance requirements of stormwater systems and public 
open space separately, they could be combined (e.g., walking/bicycle trails and 
parks). 

4. Develop sustainable stormwater systems, e.g.: 

o Maintenance requirements should be minimised as far as possible to maximise the 
available local authority funding, personnel, and equipment. Where public 
expectations centre on aesthetically pleasing design, adequate allowance must be 
made for basic maintenance activities, such as removal of litter or alien clearing. 

o Developing public/private partnerships.  

o Promoting the use of locally indigenous vegetation. 

The above requirements are achieved sequentially via site planning and design phases. 

3.2.1. Site Planning 

The guideline states that a site analysis plan should be prepared in which the physical features of 
the site as well as ownership and spatial constraints, including adjacent and downstream areas, are 
assembled, and evaluated. A conceptual layout and a conceptual stormwater plan are then to be 
prepared based on this information.  
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• Site Analysis  

The following are listed as the main features that should be considered and collated in the 
form of a site analysis plan to inform the design process. 

o Topography. 

o Geology, soils, and groundwater. 

o Climate. 

o Hydrology. 

o Natural ecosystems, flora, and fauna. 

o Ecological characteristics of freshwater ecosystems (e.g., floodplains, ecological 
buffers, wetlands, stormwater discharge, and receiving capacity of watercourses). 

o Other: Cultural and historical landscapes and archaeological sites; development 
requirements; ownership opportunities and constraints; spatial opportunities and 
constraints; surrounding developments. 

• Conceptual Layout 

A general concept plan for the site layout should be developed accounting for the legal and 
physical aspects of the site as developed through the site analysis process. This plan should 
indicate the location of different land-uses. This will influence the stormwater management 
conditions and reflect some of the spatial requirements of the system. 

• Conceptual Stormwater Planning 

The information gathered concerning the site and relevant legislation and policy documents 
as summarised in the “Site Analysis Plan” and “Conceptual Layout Plan” should be used to 
draw up a “Conceptual Stormwater Plan”. This plan will indicate the major flow routes and 
natural features that will form a part of the stormwater system and areas, which are to be set 
aside for elements of the stormwater system such as attenuation ponds. It will then be 
modified and refined in the design phase. 

3.2.2. Site Design 

In the design phase, various stormwater management facilities and techniques useful in achieving 
required design objectives are presented and grouped by generic function as follows: 

• Conveyance: Pipes and culverts; lined artificial channels; unlined artificial channels; unlined 
sheet flow; natural channels; gabion baskets and mattresses; energy dissipaters; planting. 

• Ponding: Dry ponds, wet ponds, rooftop runoff management.  

• Infiltration: French drains; hard porous surfaces – asphalt/concrete, paving blocks; infiltration 
trenches; infiltration basins; swales; checks dams. 

• Filtration and Treatment: Vegetated filter strips; natural and artificial wetlands; litter traps; 
sediment traps; oil separator.  

The CCT requires that a design report, which might include a detailed stormwater management plan, 
accompany the final design submission. The design of attenuation facilities/wetlands/open channels 
and riverine areas must include input from planners, environmentalists, and others, so that the final 
design satisfies all requirements. Further, the design report must include proposed stormwater 
infrastructure and sizing. As a result, it is recommended that the design report is only completed 
once the site development plan is finalised, with input from relevant stakeholders. Based on this 
guidance, this report focuses on meeting the site planning needs, considering conceptual design 
needs.  
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3.3. DWAF Government Notice No. 704 and Best Practice Guidelines 

The following stormwater management guideline documents were considered to manage 
stormwater:  

• Department of Water Affairs and Forestry (DWAF) Government Notice No. 704 (GN704): 
Guideline Document for the Implementation of Regulations on use of Water for Mining and 
Related Activities Aimed at the Protection of Water Resources.  

• DWAF Best Practice Guidelines (BPGs):  

o G1 – Storm water management; 

o G3 – Water Monitoring Systems 

o A4 – Pollution Control Dams 

These documents support Section 26 of the National Water Act (Act No. 36 of 1998), which regulates 
any activity that may have an impact on a water resource, and the conservation and protection of 
this water resource. The main principles adopted in these documents, that are applied to this SWMP 
include:  

• Confine or divert any unpolluted water to a clean water system, and polluted water to a dirty 
water system;  

• Clean and dirty water systems should be designed and constructed to prevent cross-
contamination between the clean and dirty water systems;  

• Clean and dirty water systems should contain the 50-year storm event, and should not lie 
within the 100 year flood line or within a horizontal distance of 100 m from any watercourse; 
and,  

• Maintenance of the storm water management infrastructure.  

 
The aim of a conceptual SWMP is to fulfil the requirements presented in Government Notice 704 
(Government Gazette 20119 of June 1999), hereafter referred to as GN 704, and deals with the 
separation of clean and dirty water (DWAF, 1999).The Department of Water Affairs and Forestry 
(DWAF) (now DWS) established GN 704 to provide regulations on the use of water for mining and 
related activities aimed at the protection of water resources. GN 704 is considered applicable as the 
activities prosed to occur on Erf 299 align with definition of an activity in Section 1b) of the Notice. 
There are important definitions in the regulation which require understanding: 
 

• Water system: This includes any dam, other form of impoundment, canal, works, pipeline 
and any other structure or facility constructed for the retention or conveyance of unpolluted 
water.  

• Dirty water system: This includes any dam, other form of impoundment, canal, works, 
pipeline, residue deposit and any other structure or facility constructed for the retention or 
conveyance of water containing waste.  

• Dirty area: This refers to any area at a mine or activity which causes, has caused or is likely 
to cause pollution of a water resource (i.e. polluted water).  

The principle conditions of GN 704 applicable to the development of a SWMP for Erf 299 are: 

 
Condition 5 – Restrictions on use of material  

No person in control of a mine or activity may use any residue or substance which causes or is likely 
to cause pollution of a water resource for the construction of any dam or other impoundment or any 
embankment, road, or railway, or for any other purpose which is likely to cause pollution of a water 
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resource. 

Condition 6 - Capacity requirements of clean and dirty water systems  

Every person in control of a mine or activity must:  

a) confine any unpolluted water to a clean water system, away from any dirty area;  

b) design, construct, maintain and operate any clean water system at the mine or activity so 
that it is not likely to spill into any dirty water system more than once in 50 years;  

c) collect the water arising within any dirty area, including water seeping from mining operations, 
outcrops or any other activity, into a dirty water system;  

d) design, construct, maintain and operate any dirty water system at the mine or activity so that 
it is not likely to spill into any clean water system more than once in 50 years;  

e) design, construct, maintain and operate any dam or tailings dam that forms part of a dirty 
water system to have a minimum freeboard of 0.8 metres above full supply level, unless 
otherwise specified in terms of Chapter 12 of the Act; and  

f) design, construct and maintain all water systems in such a manner as to guarantee the 
serviceability of such conveyances for flows up to and including those arising as a result of 
the maximum flood with an average period of recurrence of once in 50 years.  

Condition 7 – Protection of water resources 

Every person in control of a mine or activity must take reasonable measures to: 

a) prevent water containing waste or any substance which causes or is likely to cause pollution 
of a water resource from entering any water resource, either by natural flow or by seepage, 
and must retain or collect such substance or water containing waste for use, re-use, 
evaporation or for purification and disposal in terms of the Act; 

b) design, modify, locate, construct, and maintain all water systems, including residue deposits, 
in any area to prevent the pollution of any water resource through the operation or use thereof 
and to restrict the possibility of damage to the riparian or in-stream habitat through erosion 
or sedimentation, or the disturbance of vegetation, or the alteration of flow characteristics; 

c) cause effective measures to be taken to minimise the flow of any surface water or floodwater 
into mine workings, opencast workings, other workings, or subterranean caverns, through 
cracked or fissured formations, subsided ground, sinkholes, outcrop excavations, adits, 
entrances, or any other openings;  

d) design, modify, construct, maintain and use any dam or any residue deposit or stockpile used 
for the disposal or storage of mineral tailings, slimes, ash, or other hydraulic transported 
substances, so that the water or waste therein, or falling therein, will not result in the failure 
thereof or impair the stability thereof;  

e) prevent the erosion or leaching of materials from any residue deposit or stockpile from any 
area and contain material or substances so eroded or leached in such area by providing 
suitable barrier dams, evaporation dams or any other effective measures to prevent this 
material or substance from entering and polluting any water resources;  

f) ensure that water used in any process at a mine or activity is recycled as far as practicable, 
and any facility, sump, pumping installation, catchment dam or other impoundment used for 
recycling water, is of adequate design and capacity to prevent the spillage, seepage or 
release of water containing waste at any time;  

g) at all times keep any water system free from any matter or obstruction which may affect the 
efficiency thereof; and  

h) cause all domestic waste, including wash-water, which cannot be disposed of in a municipal 
sewage system, to be disposed of in terms of an authorisation under the Act.  
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4. SITE DESCRIPTION 

4.1. Locality 

The waste recovery, treatment and recycling plant is situated on Erf 299 along Neil Hare Road within 
Atlantis Industria, City of Cape Town Metropolitan Municipality, Wester Cape Province (see Figure 
4-1). Neighboring properties are all vacant, and remain undeveloped, except to the southwest along 
Neil Hare Road where a fishmeal plant exists.  

 

 

Figure 4-1 Locality map of Erf 299 in relation to the town of Atlantis and major roads. The inset 
shows the erf boundary as a yellow polygon along Neil Har Road 
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4.2. Climate 

4.2.1. Atlantis Weather Station 

The South African Weather Service (SAWS) Atlantis weather station, situated at the Wesfleur 
Wastewater Treatment Works, was chosen to represent the hydroclimatic conditions of the Atlantis 
region, providing meteorological data for the project area. Table 4-1 provides the metadata of the 
weather station, as well as noting gaps in the daily and hourly data per parameter. Missing data over 
the 11.5-year monitoring period, from January 2010 to June 2021, (rainfall = 1.6%, temperature = 
2.1% and windspeed/direction = 3.7%), is minimal and does not impact on this assessment. Data 
gaps are attributable to factors such as network downtime and scheduled maintenance.  

 

Table 4-1 Metadata of Atlantis weather station for January 2010 to June 2020. 

Weather 
Station 

Measurement 
Type 

Data Gaps 

Variable Days Data Missing 
% 

Missing 

Atlantis 

Fully 
automated: 
rainfall, 
temperature, 
wind speed / 
direction 

Rainfall 

Daily data 

2010: Mar: 7, 8 
2011: Sep: 22, 23 
2012: Apr: 29, 30; Dec: 3, 31 
2021: May: 7 – 31; Jun: 1 – 3. 

1.6 

Temperature 

Daily data 

2010: Feb: 15 – 28; Mar: 1, 7, 9 
2011: Sep 22, 23 
2012: Apr: 29, 30, May: 1; Jun: 24 
2013: Jan: 1 – 31; Mar: 8 – 11 
2016: Jul 21, 22; Aug: 18 
2017: May: 17 
2021: May: 6 – 31; Jun: 1, 2. 

2.1 

Wind Speed 
/ Direction 

Hourly data * 

• 2010: Jan: 1 – 31; Feb: 1 – 28; Mar: 1 – 9 **, 24  

• 2011: Sep: 16, 18, 22; Oct: 3, 8, 12, 20; Nov: 22; 
Dec: 11, 28, 31 

• 2012: Jan: 11, 14, 20, 21, 25, 30; Feb: 11, 13, 27, 
28; Mar: 1 – 3, 6, 15, 17, 18, 27, 28; Apr: 8 – 10, 21, 
25 29, 30; May: 1, 2, 5, 6, 11, 13; Aug: 18, 22, 24, 
28; Sep: 8, 12, 17, 20; Oct: 2, 20, 27; Nov: 5, 6, 9, 
11, 13, 16, 18; Dec: 16, 19, 20, 31 

• 2013: Jan: 1 – 31; Feb: 1 

• 2014: Mar: 5, 6 

• 2015: Mar: 25 

• 2016: Jul: 21, 22; Aug: 18 

• 2017: May: 17 

• 2018: Apr: 26, 28 

• 2019: Mar: 31; Apr: 30; May: 31; Jun: 30; Jul: 31; 
Aug: 31; Sep: 30; Oct: 31; Nov: 30; Dec: 31 

• 2020: Jan: 31; Feb: 29; Jun: 30; Jul: 8, 9, 12, 15 – 
17, 19 – 24, 31; Aug: 31; Oct: 31; Nov: 30; Dec: 31 

• 2021: Feb: 28; Mar: 31; May: 6 – 31; Jun: 1 – 3. 

3.7 

Total data missing 7.4 

* Exact hours not stipulated – various hours on any given day. 

** Hourly data only started being recorded from March 9th, 2010 at 8am 
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4.3. Rainfall 

The town of Atlantis lies within the greater region of the Western Cape which is classified Csb (warm, 
temperate, and dry), according to the Köppen and Geiger classification system (Peel et al. 2007)1. 
This Mediterranean (semi-arid) climate regime is characterised by cold, wet winters and warm, dry 
summers. Precipitation is predominantly linked to frontal systems coupled with the westerly wind belt 
and the associated storm tracks that dominate the southwestern Cape in winter (June to August, 
JJA), while the South Atlantic high-pressure system (SAHP) dominates the austral summers 
(December to February, DJF) – pushing the frontal systems further south, resulting in warm dry and 
windy summers (Roberts et al., 2009).  

The rainfall gradient increases with distance from the coast, as shown in Figure 4-2. The MAP shows 
that most of the broader Atlantis area receives a mean annual rainfall of 400 – 500 mm. Lower rainfall 
rates (200 – 300 mm/a) are experienced towards the northwest of the region, while higher rainfall 
rates (500 – 600 mm/a) are experienced north of Atlantis, in the topographically elevated areas near 
Pella and Chatsworth. Monthly rainfall (in mm) at Atlantis weather station for January 2010 to June 
2021 in relation to the monthly average rainfall for 2010 to 2021 is provided in Figure 4-3.   

 

 
1The Köppen and Geiger Climate Classification criteria: 

• C = Temperate, Thot >10oC & 0oC <Tcold <18oC (Atlantis MAT ~ 17oC). 

• s = Dry summer, Psdry <40 mm & Psdry < Pwwet/3 (Atlantis Psdry ~ 3 mm to 27 mm, Pwwet/3 ~ 13 mm to 115 mm), 
where Psdry = precipitation of driest summer month (Summer = O, N, D, J, F, M) and Pwwet = precipitation of wettest 
winter month (Winter = A, M, J, J, A, S) and; 

• b = Warm summer, Tmon10 >4. 
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Figure 4-2 Mean annual precipitation (MAP) map of the Atlantis region, showing east to west 
negative rainfall gradient. The western (coastal) and northern portions exhibit lower 
rainfall, which increases away from the coast and in elevated areas such as the dune 
system. Source data from Bailey and Pitman (2015). 

 

4.3.1. Seasonal rainfall variation of the last decade 

Rainfall for the 11.5-year period (January 2010 to June 2021) is tabulated into monthly rainfall and 
graphically represented in Figure 4-3 to show trends in seasonality. 2% of data is missing during the 
11.5-year period (see Table 4-1). The following trends are noted: 

• The Western Cape Mediterranean climate pattern is evident in the bell-shaped graph 
showing the winter dominated annual rainfall pattern;  

• Austral winter (JJA) recorded 54% of annual rainfall over the 11.5-year period with monthly 
average rainfall in a range between 60 mm and 90 mm; 
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• Two anomalously high rainfall events are clearly shown: August 2013 (176 mm) and June 
2014 (144 mm). This is observed in the monthly average (black dashed curve in Figure 4-3) 
and tends to show July as lower rainfall than June and August. High annual rainfall for the 
period 2012 to 2013 is highlighted in Figure 4-3. Rainfall over the winter period (JJA) has 
remained consistently high over the decade, recording above 60 mm every year; 

• Autumn (March – May, MAM) and spring (September – November, SON) both recorded 
approximately 19% of the MAP rainfall with monthly average rainfall in a range between 
17 mm and 38 mm. Rainfall over shoulder periods (MAM and SON) has declined over the 
decade; 

• Cut-off low-pressure systems are a frequent weather occurrence across the southern portion 
of the sub-continent and bring heavy and intensified rain to the Western Cape, particularly in 
the equinoxes. Figure 4-3 demonstrates several high rainfall months (March 2014, May 
2010, September 2012/13, October 2019, and November 2020), which may be attributed to 
cut-off lows; 

• Summer (DJF) marks the Mediterranean climates’ driest season registering only 8% of 
annual rainfall; 

• 2021 rainfall has been below average for the months January to May, while June rainfall 
exceeded the monthly average as expected for mid-winter; 

• January 2010 and February 2017 recorded zero rain. 

 

 

Figure 4-3 Monthly rainfall (mm) at the Atlantis weather station for January 2010 to June 2021 in 
relation to the monthly average rainfall for 2010 to 2020. 

4.4. Temperature 

Average temperature (Tave), average maximum (Ave Tmx), and average minimum (Ave Tmn) 
monthly temperatures for the 11.5-year period (January 2010 to June 2021) were recorded at Atlantis 
(elevation = 127 mamsl) and are shown in Table 4-2 and Figure 4-4.  
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Table 4-2  Historical seasonality compared to present temperatures (oC) in Atlantis. 

TIME PERIOD AVE Tmx AVE Tmn Tave SOURCE 

1950 to 2000 23.7 10.6 17.0 Schulze, 2009 

2010 to 2020 23.9 10.8 17.3 SAWS, 2020 

Jan – Jun 2021 26.2 13.0 19.0 SAWS, 2021 

 

 
Figure 4-4  Air temperature (°C) for the period 2010 to June 2021, Ave Tmx; dark red line, Ave Tmn; 

pink line, Tave; red line. The 50-year long-term MAT records for the period 1950 to 2000 
(Schulze, 2009) are shown as dashed lines. 

 

4.5. Evaporation and Evapotranspiration 

A reliable year-through measured evaporation dataset from the Wesfleur WWTW station is only 
available for 2004. There is no evaporation data currently measured at the station. Data was supplied 
as daily class A-pan2 evaporation data. A-pan data is commonly used to quantify open water (lake) 
evaporation, and a conversion rate of 0.75 is used (Allen et al., 1998: 96). This accounts for the fact 
that an open water lake will have a lower evaporation rate than an evaporation pan, as there are no 
metal sides that radiate heat, and in natural lakes light penetration decreases with depth which does 
not occur in an evaporation pan. The annual data for 2004 revealed average evaporation rates of 
8.2 mm/d for the A-pan, which translates to a total open water evaporation of approximately 
2 224 mm/a (Bugan et al., 2014). 

Long-term average monthly evapotranspiration (EVT) values were obtained from the South African 
Environmental Observation Network (SAEON; Schulze, 2009) for the period 1950 to 2000, using the 
FAO Penman-Monteith method (Allen et al., 1998). In the absence of evaporation pan data, the 
Penman-Monteith method computes open water surface evaporation from four standard climate 
parameters namely temperature, relative humidity, wind speed, and sunshine hours (latitude). This 
method was further developed by the Food and Agricultural Organisation (FAO, 1977) to calculate 
EVT from Evaporation using the conversion: 

Evapotranspiration = Evaporation x Kp (where Kp is the Pan Coefficient) 

These calculated average monthly EVT values of the Atlantis area range between 40 mm/month and 
160 mm/month, with an average Mean Annual Evapotranspiration (MAEVT) of 1 180 mm/a It is 
assumed that Kp ~0.5 was used (Allen et al., 1998), which implies that the SAEON Mean Annual 
Evaporation (MAEV) translates to 2 360 mm/a. 

 
2 Class A evaporation pan (a cylinder with a diameter of 121 cm that has a depth of 25 cm) and is the most 

commonly used size. 
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Long-term (1991 to 2021) open water evaporation data was evaluated from ERA5-Land hourly data 
supplied by the Copernicus Climate Change Service Climate Data Store (Muñoz Sabater, 2019); to 
substantiate both the SAEON (Schulze, 2009) and Bugan et al. (2014) records. Annual evaporation 
according to the ERA5 dataset is 2 151 mm/a (Schulze, 2009). 

Data from all three sources are shown in Figure 4-5. The monthly values vary considerably between 
the SAEON and ERA5 datasets; and it is noted that the former shows a standard bell-shaped curve 
with summer maximum and winter minimum which corresponds to the temperature/rainfall 
seasonality, while the ERA5 depicts the situation differently with peak evaporation rates occurring in 
the spring. This is likely due to the autumnal temperature rises coinciding with the maximum amount 
of moisture availability after the winter. 

Despite seasonal variance between the datasets, the total annual evaporation of 2 151 mm equates 
reasonably to Bugan et al. (2014) 2 224 mm and SAEON 2 360 mm. Considering the lack of actual 
recorded Pan data it is reasonable to assume an annual evaporation in the range of 2 151 mm to 
2  360 mm, see Figure 4-5. 

 

 

Figure 4-5 Comparison of mean monthly evapotranspiration (mm) and evaporation (mm) 
in Atlantis. The SAEON mean monthly evapotranspiration (SAEON EVT) using 
the FAO Penman-Monteith method (Schulze, 2009) is shown with the blue bar 
and the mean annual evapotranspiration 1 180 mm/a with the blue dashed line 
(SAEON MAEVT); the calculated SAEON mean monthly evaporation (SAEON 
EV) with the red bar and the mean annual evaporation 2 360 mm/a with the red 
dashed line (SAEON MAEV); and the ERA5 average total evaporation (ERA5 EV) 
with the green bar (Muñoz Sabater, 2019) and the mean annual evaporation 2 
151 mm/a with the green dashed line (ER-5 MAEV). 

 

The spatial distribution of MAEVT increases perpendicular to the coast from 1 000 mm/a to 
1 400 mm/a (the same will apply to MAEV) along the north-eastern mountainous region (Figure 4-6). 
These high evapotranspiration rates are attributed to strong south-easterly winds and the absence 
of clouds during the summer months. 
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Figure 4-6 Mean annual evapotranspiration (MAEVT; mm) across the Atlantis area. Data 
sourced from SAEON using the FAO Penman-Monteith method of Allen et al. 
(1998). 

 

4.6. Topography 

The 2 m DEM enabled a reasonably accurate assessment of terrain.  The DEM represents the ‘bare 
earth’, whereby trees and buildings have been filtered out.  Bare earth models are beneficial when 
undertaking hydrological analysis given the movement of water over the ground (and consequently 
under the vegetation canopy). Figure 4-7 presents the regional topography and drainage analysis 
of the site and surrounds and Figure 4-8 of local site conditions prior to any transformation.  

 



 
 

Page 18 

LCOA QUALITATIVE SWMP EFR 299 ATLANTIS 

 

Figure 4-7 Topography and major drainage lines of Erf 299 and the surrounding area. 

 

The topography of Erf 299 is relatively flat with the elevation ranging between ~120-122 metres 
above mean sea level (mamsl). The erf is small in size and thus sees limited change in elevation. 
The site has already been cleared and levelled, creating an even topographic profile within the erf 
boundaries, however the surrounding area shows slightly more varied topography with a gentle 
gradient to the south and southeast. Analyses by means of the 2 m Digital Elevation Model (City of 
Cape Town, 2017), with ~0.2 m vertical accuracy indicates a decrease in elevation toward the centre 
of the property with higher elevation to the adjacent north east and south east areas (Figure 4-8).  

 

4.7. Hydrology and Drainage 

Erf 299 is in quaternary catchment G21B (see inset of Figure 4-8) of the Berg-Olifants Water 
Management Area (WMA). The non-perennial Donkergat (~4.5 km southeast of Erf 299) and Sout 
Rivers flow to the south of the Atlantis area in winter, and dry up during summer (Tredoux et al., 
2009), however these are several kilometres away from the Erf 299 and will experience no impact 
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to flow from any activity at Erf 299. No non-perennial or perennial drainage features or wetlands are 
recorded within the site, the only perennial river in the broader region is the Silwerstroom River which 
is fed by the Silwerstroom Spring (~9.8 km northwest of Erf 299 with no likelihood of impact to flow 
from activities at Erf 299).  

Design storm estimates for various recurrence intervals (RI) and storm durations were sourced via 
Design Rainfall Estimation Software for South Africa (DRESSA), developed by the University of Natal 
in 2002 as part of a WRC project K5/1060 (Smithers and Schulze, 2002).  This method uses a 
Regional L-Moment Algorithm (RLMA) in conjunction with a Scale Invariance approach to provide 
site-specific estimates of design rainfall (depth, duration, and frequency), based on surrounding 
station records. WRC Report No. K5/1060 (WRC, 2002) provides more detail on the verification and 
validation of the method. Table 4-3 presents the DRESSA results for the 24-hour storm event 
(Hydrologic, 2022). 

Mean annual runoff (MAR) for the Erf 299 is 11.08 mm/annum which would result in an approximate 
MAR volume of ~110 m3/a. Based on 1-day duration rainfall for 2-, 50- and 100-year return period 
storms of 37 mm, 82 mm and 93 mm respectively (see Table 4-3), approximate 1 day duration 2-, 
50- and 100-year return period stormflows at Erf 299 of ~370 m3, 820 m3 and 930 m3 respectively 
can be expected, based on an Erf size of 1 ha (10 000 m2).  

 

Table 4-3 24-hour storm depth and recurrence interval form DRESSA (Hydrologic, 2022). 

Recurrence 
Interval 

(Years) 

Rainfall Depth (24-hour) 

(mm) 

2 37.1 

5 49.8 

10 59.1 

20 68.7 

50 82.2 

100 93.2 

200 105.0 

 

Erf 299 falls within the 500 m radius of a delineated boundary of a depression wetland indicated on 
the City Wetlands layer (City of Cape Town, 2017) and identified in the Site Sensitivity Verification 
report (Confluent, 2021). As the site is in the regulated area of a water course in terms of Section 21 
(c) and (i) of the National Water Act (WA - Act No. 36 of 1998), this is water use is triggered. The 
Section 21 c) and i) General Authorisation is excluded because a water use licence is required for 
authorisation of Section 21 (a) water use for the abstraction of groundwater (Section 21 (a) GA of 
150m3/ha/a is exceeded). This therefore means a Section 21 (c) and (i) licence will also be required 
by law. However, Neil Hare Road, and the surface drainage direction (Figure 4-8), it can be 
substantiated to the Department of Water and Sanitation (DWS) that any impacts to surface flows, 
by the development, negate the Section 21 (c) and (i) risk to these wetlands. This should result in 
the Section 21 (c) and (i) application not being required. In this instance, potential impact on the 
wetlands from groundwater abstraction will still need to be determined as part of the Section 21 (a) 
Licence Application. 

The central low point in Erf 299 seen in Figure 4-8 (blue shaded area) implies the property to be 
naturally endorheic (i.e., water naturally drains towards a depression). As a result, stormwater will 
drain inwards on the site which would cause water to pool (Figure 4-9) and result in localised flooding 
from medium-high rainfall events, if not properly managed. The vegetation cover and high infiltration 
rates of the sandy soils surrounding the property are expected to reduce surface run off, however 
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large storm events often result in the formation of temporary ephemeral streamlets that may flow 
across and into the site. Natural topography of the area supports that uncontrolled stormwater runoff 
from the site is expected to discharge towards the southern corner of the erf (see the drainage line 
exiting Erf 299 in Figure 4-8). However, due to the already transformed nature of the ground surface, 
the drainage direction may be altered. Ground surface preparation and any impervious surfaces put 
in place as part of stormwater management infrastructure should promote drainage in a southerly 
direction and ultimately toward municipal infrastructure in Neil Hare Road.  

 

 

Figure 4-8 Topographic map of Erf 299 showing changes in elevation around the site as well as 
drainage lines. The red polygon outlines the local drainage catchment of Erf 299. Light 
blue arrows indicate endorheic drainage patters, dark blue arrows indicate stormwater 
drainage patterns and flow directions. The inset on the right shows a hydrological map 
of Atlantis and the surrounding region, illustrating the G21B quaternary catchments in 
which Erf 299 is located and regional perennial rivers (solid blue lines in the inset). 
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Figure 4-9 Evidence of pooling on the laterite surfaces after rainfall at Erf 299. 

 

4.8. Soils and Land Cover 

Schulze (2012) has mapped sandy soils of land type Ha9 underlying Erf 299 (see Figure 4-10). The 
land type (delineated by the uniformity of terrane, soil form and climate) underlying Erf 299 is also 
classified by the Agricultural Research Council (ARC) (2003) as Ha9. 

Land type Ha represents areas where deep grey, regic (i.e. lacking buried horizons), sandy soils 
dominate >80% of the surface (ARC, 2003) e.g. the Fernwood (Fw11), Maputa (Fw10), Langebaan 
(Fw21) and Velddrif (Kd11) soil forms, which cover ~79% of the Ha9 land type. These soil forms 
within the Ha9 land type are generally >1.2 m thick and are related to Springfontyn Formation dune 
sand deposits, with fine to medium grained sands and limited clay of <6% (ARC, 2003). Land type 
Ha9 is classified as Hydrological Soil Group (HSG) “A/B” (United States Department of Agriculture 
[USDA], 2007 and Schulze et al., 1992): 

• HSG “A” – soils with low runoff or stormflow potential, high infiltration potential (i.e. rapid 
permeability and well drained, generally sandy soils), generally <10% clay, final infiltration 
rate of ~25 mm/hour, permeability rate of >7.6 mm/hour. 

• HSG “B” – soils with moderately low runoff or stormflow potential, moderate infiltration 
potential (i.e. slightly restricted permeability), generally 10%-20% clay, final infiltration rate of 
~13 mm/hour, permeability rate of 3.8-7.6 mm/hour. 

According to the land-cover map developed by Umvoto Africa (Figure 4-11), land use distribution 
over the erf and surrounds is predominantly natural vegetation with thicket, bushes, and scrubs. 
Urban industrial areas account for the majority of the remainder of the land use, and these areas are 
situated closer to the Atlantis town itself, in proximity to existing road and transport infrastructure. 
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Figure 4-10 Land types and soils of Erf 299 and surrounding areas (after Schulze, 2012). 
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Figure 4-11 Land-cover of Erf 299 and surrounding areas as developed by Umvoto Africa. The land-
cover was mapped at 10 m resolution and differentiates natural and human land cover 
types. 

 

4.9. Biodiversity 

According to the City of Cape Town’s 2017 Biodiversity Network fine scale biodiversity plan, the site 
is situated in an area categorised as “Other Natural Area”. The site is not situated in a Critical 
Biodiversity Area or Ecological Support Area. The original vegetation in the area is endangered 
Atlantis Sand Fynbos (to the north) and the endangered Cape Flats Dune Strandveld (to the south). 

A biodiversity assessment was undertaken on the site by Nick Helme Botanical Surveys. The findings 
from the assessment deems the site area as a Low to Medium ecological sensitivity area with no 
species of conservation concern found.  

4.10. Geology and Hydrogeology 

The geology of the Atlantis area comprises Tertiary to Quaternary aged [~25-0 million years old (Ma)] 
marine, and aeolian sedimentary deposits of the Sandveld Group. Figure 4-12 gives a spatial 
overview of the extent and localities of the various lithologies on a regional scale (1:250 000) and 
the stratigraphic composition is indicated in Table 4-4. The Sandveld Group in the area 
unconformably overlies the Neoproterozoic to early Cambrian (~800-510 Ma) Tygerberg Formation 
(Malmesbury Group) and in some areas the Darling Pluton (Cape Granite Suite). In the Atlantis area, 
the Sandveld Group comprises the Langebaan, Witzand, Springfontyn and Varswater Formations. 

Groundwater occurrence and movement is within the regionally unconfined and intergranular 
sediments of the Sandveld Group (known as the Atlantis Aquifer), with the Springfontyn Formation 
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constituting the most important groundwater-bearing formation of the Atlantis Aquifer (Parsons and 
Associates, 2015). Given the high hydraulic conductivity of the unconsolidated sands, groundwater 
flow is likely to be strongly controlled by basement topography and will exploit channels in the 
basement. As per the groundwater modelling undertaken by Umvoto Africa (CCT, 2018), 
groundwater flow within the Atlantis Aquifer is generally to the southwest (i.e., towards the coastline) 
with preferential flow paths of high hydraulic conductivity along paleochannels in the basement. 
Aquifer thickness is controlled by basement topography and varies spatially between ~0-80 m, with 
aquifer yields ranging from low (0.5-2 l/s) near the outer margins to moderate (2-5 l/s) and high 
(>5 l/s) in the thicker portions of the aquifer. Estimated recharge rates for the Atlantis Aquifer range 
from 32 to 113 mm/a which corresponds to an average of 7% to 25% of rainfall respectively (CCT, 
2018). 

The Atlantis Aquifer hosts the Atlantis Water Resources Management Scheme (AWRMS). The 
AWRMS has been carrying out bulk groundwater abstraction and Managed Aquifer Recharge (MAR) 
for ~40 years. Bulk abstraction takes place ~4 km southwest of Erf 299 in the Witzands Wellfield and 
the water is used for domestic and industrial supply. It is, therefore, imperative to protect the aquifer 
from contamination as it is an important water resource. 

As per aquifer susceptibility and aquifer vulnerability mapping for the area (PGWC DoA, 2021), the 
Atlantis Aquifer susceptibility (measure of the relative ease with which a groundwater body can be 
potentially contaminated) is defined as “most susceptible”. The aquifer vulnerability (the tendency or 
likelihood for contamination to reach a specified position in the groundwater system) is defined as 
“very high”. This is due to the highly permeable nature of the Sandveld Group dune sediment from 
surface downwards, high hydraulic conductivity of the Atlantis Aquifer, and extensive potentially 
contaminating activities taking place in the Atlantis Industrial area overlying the aquifer. As a result, 
management of any potential site contamination is imperative to limit impacts to this important water 
resource.   

 

Table 4-4 Stratigraphy and hydrostratigraphy of the Atlantis area adapted from Theron et al., 
(1992). 

 

Age range

Ma

0.01-0 Holocene Witzand Aeolian
Shelly, calcareous and 

quartz-rich sand

0.78-0.01 Pleistocene Springfontyn Aeolian

Well sorted and rounded, 

fine to medium-grained, 

clean quartzose sand 

(local lenses of calcrete, 

clay and peat)

2.5-0.78
Pliocene-

Pleistocene
Langebaan Aeolian

Calcrete, aeolianite and 

calcareous sand

Aquitard / semi-

confined

25-2.5
Miocene-

Pliocene
Varswater

Shallow 

marine

Muddy sands, shelly 

gravels, non-phosphatic 

and phosphatic quartz 

sands

Major primary 

aquifer / semi-

confined 

800-510 Malmesbury Tygerberg Marine Metasediments

~~~~~ Major unconformity ~~~~~

Namibian-

Cambrian

Minor weathered and 

fractured basement aquifer / 

basement aquiclude or 

aquitard

STRATIGRAPHY HYDROSTRATIGRAPHY

Sandveld
Atlantis 

Aquifer 

Major unconfined 

primary aquifer

Period UnitSuperunitDescriptionOriginFormationGroup
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Figure 4-12 Geological map of the area underlying Erf 299 in and around Atlantis. The 
unconsolidated sands of the Witzands and Springfontyn formations for the well-known 
Atlantis Aquifer, a primary, unconfined aquifer. 

 

5. CONCEPTUAL STORMWATER MANAGEMENT PLAN 

The proposed operation will alter the natural environmental state, thereby affecting the generation 
of storm water. Volumes of storm water generated over areas disturbed by operations are expected 
to increase due to a reduction in natural vegetation cover, and introduction of impervious surfaces. 
The quality of the storm water generated is also expected to decrease due to the nature of the 
operations on site. The purpose of this section is therefore, to produce a conceptual SWMP by which 
clean and dirty water generating areas are firstly identified and then managed appropriately.  

Stormwater modelling will ultimately be required to compute dynamic rainfall-runoff from developed 
and undeveloped areas. In undertaking the stormwater modelling, the following requires 
consideration: 

• Time-varying rainfall;  

• Rainfall interception in depression storage;  

• Infiltration of rainfall into unsaturated soil layers; 
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• Evaporation of standing surface water;  

• Routing of overland flow; and  

• Capture and retention of rainfall/runoff 

 

5.1. Areas Requiring Management 

No detailed site layout plan for the waste treatment and leach plant at Erf 299 has been completed. 
Figure 5-1 indicates the conceptual layout for the full-scale plant. This SWMP is conceptual in nature 
and does not present the size of the stormwater management infrastructure required. It is 
recommended that this be done in the detailed design phase prior to construction.  

The following equipment is currently situated on Erf 299, related to the pilot plant: 

• Hopper 

• Screw conveyor 

• Portable diesel burners 

• Rotary kiln with drop-out box and exit gas cyclone filter in series with exit gas bag filter 

• Screen 

• Mill 

• Bagging station 

 

 
Figure 5-1 Conceptual site layout provided for the full-scale waste treatment and leach plant. 

 

The full-scale facility will include the following infrastructure:  

• Establishing infrastructure related to the additional processing machinery and infrastructure 
related to municipal supply (i.e., sewer, water, electricity and stormwater management). 
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• Additional concrete surfacing (areas unknown) 

• Surfacing area for a weigh bridge/scale (type unknown) 

• Surfacing area for a shot blast booth for mechanical refurbishment of poly-metalic liners (type 
unknown). 

• 6500 – 10000 litre JoJo tanks for leaching process for water storage and treatment.    

• Ablutions and shower facilities. 

• Groundwater abstraction of 100 m3/day. 

• Roads (unknown). 

Stormwater runoff is generated from rain that flows over land or impervious surfaces and can be 
influenced by several factors such as vegetation, soil cover, topography, evaporation, etc. Runoff 
can increase during rainy seasons if majority of the land is covered by impervious surfaces (therefore 
limiting infiltration).  

The stormwater catchment area of Erf 299 comprises different surface covers which influences 
infiltration and stormwater runoff. Current surface covers of the local catchment include a vegetated 
section, a section on the erf cleared of all vegetation and a compacted laterite surface, including an 
impervious concrete area 20 x 20 m in size where the pilot plant has been established, (see Figure 
5-2). Laterite is generally more resistant to erosion than other soils and when compacted, the 
infiltration rate is significantly reduced, therefore the runoff for the laterite surface is assumed to be 
100% of the rainfall as per any impervious surface (Yusuf et al., 2016).  

Based on the available site layout and associated uncertainties (roads, parking bays, future ground 
surfaces), Figure 5-3 illustrates likely clean and dirty areas that should be managed separately to 
avoid mixing of clean and dirty stormwater flows. If, in future, the entire surface of the erf is covered 
with laterite (or additional concrete areas), it may prove more cost effective to manage the entire erf 
as a dirty area (generating dirty water). Alternatively, the finalised site layout may suggest that some 
clean areas (areas not used for any plant or storage) remain exposed natural sand. Exposure of 
unconsolidated sands is expected to facilitate increased infiltration in clean areas. This limits 
potential runoff and facilitates a stormwater system design that allows for practical stormwater 
structures across the site, particularly related to the laterite surfaces, which may be more challenging 
or costly to develop for stormwater management than concrete surfaces.  

Dirty stormwater generated poses greater contamination risk to the soils, aquifer and AWRMS. The 
impervious concrete underlying the plant area and the compacted laterite layer aid in preventing 
infiltration of contaminants into the underlying Atlantis Aquifer. Concrete surfaces will offer the best 
control of stormwater flow compared to the laterite layer, particularly for dirty areas and should be 
profiled to drain into drainage channels toward the south of the erf, in staying with the natural regional 
terrain profile. Dirty stormwater should be detained by a lined, detention basin on site prior to 
discharge into the municipal stormwater system. In design and construction of a full stormwater 
management system, the City of Cape Town By Laws require consideration to ensure compliance.  

Runoff from any laterite covered area should be directed by swales/berms (or basic subsurface 
drainage infrastructure) to the recommended on-site and lined detention basin to avoid pooling (as 
currently seen on site). Stormwater generated from the current concrete pad and future 
recommended impervious, dirty surfaces (leach plant, liner storage area, chemical, fuel, and catalyst 
storage areas) should also be directed to and captured by the detention basin. Detention of dirty 
stormwater, by a lined dam will allow settling of fine particles (decreasing suspended solids) and 
afford opportunity for contamination mitigation (e.g., oil/litter/grease traps, neutralization, or complete 
removal and offsite disposal) prior to discharge to the municipal stormwater system. There is no 
stormwater infrastructure in Daimler Benz street and it likely that City of Cape Town will need to be 
consulted in facilitating installation to allow stormwater to flow to the municipal stormwater 
infrastructure in Neil Hare Road. 

Clean stormwater runoff is expected to be limited in volume (due to direct infiltration across large 
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portions of the local catchment and limited permanent infrastructure on site) and where necessary 
(from rooftops of the office, workshop, and laboratory) clean stormwater can be directed to discharge 
directly to municipal stormwater system in staying with principle of separating clean and dirty water. 
As the fate of the stormwater in the municipal system is the same for clean and dirty water (all drains 
to Basin 10 via Neil Hare road), separation becomes of limited benefit.  

Municipal stormwater from Neil Hare road reticulates to Basin 10 (see Figure 5-4), a municipal 
stormwater retention basin that retains stormwater flow prior to releasing it to the Coastal Recharge 
Basins (CRBs) of the AWRMS (disposal point of AWRMS). The CRBs are located in Koeberg Nature 
Reserve and are known to harbour biodiversity, warranting some definition or control of these 
contributions, however this stormwater component, if properly constructed and maintained is not 
expected to pose contamination risk to any surface or groundwater resources. 

 

 

Figure 5-2 Map showing the different surface cover at Erf 299. Yellow polygon indicating the 
cleared section, green polygon indicating the vegetated section, and red polygon 
indicating the hard surface (compacted). The large blue lines show the predominant 
direction of stormwater flow on the site. Also showing hydrological map of Atlantis and 
the surrounding region, illustrating the drainage patterns within the various G21 
quaternary catchments. 
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Figure 5-3 Conceptual clean and dirty areas of the current and available future infrastructure on 
Erf 299. Surfaces where plant is established, or waste/consumable (e.g., feedstocks, 
liners, chemicals, fuels, tanks) are stored are recommended to be impervious. The 
informal nature of the office and lab limit effectiveness of diverting clean stormwater 
from these roof tops away from the dirty area and, based on the limited volumes 
expected and the shared fate of any stormwater in Basin 10, separation of these clean 
waters from dirty waters are considered impractical.  
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Figure 5-4 Location of Erf 299 in relation to stormwater infrastructure of the AWRMS. Dirty 
stormwater from Erf299 should be directed to a detention basin in the south of the site 
prior to discharging to the municipal system and Basin 10. Preauction must be taken 
to ensure discharge of stormwater from Erf 299 does not get released into Basin6, a 
retention basin for better quality stormwater that is allowed to infiltrate the Atlantis 
Aquifer by MAR.  

 

As per the relevant policy and guidelines, the aim of a SWMP is to improve the quality of runoff, 
control the quantity and rate of runoff, protect receiving water bodies, develop sustainable 
stormwater systems, and encourage natural groundwater recharge.  

The following summarises the proposed SWMP for Erf 299: 

• To manage up-gradient flows, diversion swales and berms are proposed to divert runoff water 
towards a retention basin prior to being released to stormwater infrastructure along Neil Hare 
Road. The natural topography of the site would promote stormwater flow towards the south 
of the site. A conceptual diagram of swales and berms is provided in Figure 5-5.  
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o Swales are shallow, broad, and vegetated channels designed to store and/or convey 
runoff. These are to be designed so that the design flow velocities do no exceed 
1 m/s.  

o Berms will prevent any dirty water from the site flowing into potential clean areas 
(where infiltration may occur).  

• Due to the possible sources of contaminants, impervious areas where any operation occurs 
is considered dirty. A lined, on-site detention basin is to be constructed; this will allow dirty 
stormwater to be captured prior to discharge to the municipal system. Site runoff from the 
dirty areas will be directed to the detention basin using on-site channels/swales. 

• A channel/overflow pipe should lead from the proposed water storage dam to the on-site 
detention basin. This would control potential overflow of the dam during high rainfall periods. 

• To manage any hydrocarbons, the following is proposed: 

o Construct containment bunds for any oils, fuels, or greases (or any other hazardous 
chemicals) stored on site.  

o Once infrastructure has been finalised it is proposed that all containers and or tanks 
are bunded with suitable impervious material(s). The machine platform should also 
be bunded. These bunded areas should be designed according to SANS 10131:2004 
and SANS 10089-1:2003.  

▪ The volumetric capacity of the bunded area shall not be less than 110% of the 
tanks and shall not be less than the greatest volume that can be released from 
the largest tank in the bunded area. 

▪ Bund walls for surface tanks should have a minimum height of 350 mm and 
maximum height of 1.8 m. 

▪ A collection sump should be provided in the bund floor to make it easy to 
remove accumulated liquids, and the floor should be graded in such a way 
that liquids collect in the sump. The sump should not be connected to any 
clean stormwater systems.  

o Sump facilities are required around areas such as workshop areas, workshop parking 
and refueling stations, where contaminants such as fuel, grease, and oil, are likely. 
Should an ongoing source of fuel, grease and oil be expected at the site, an oil-water 
separator should be installed. 

o All equipment and vehicles are to be checked daily for oil leaks and serviced regularly. 
Drip trays to be used under parked equipment that may be/is leaking. 
Vehicle/equipment maintenance to be undertaken on impervious areas, ideally under 
cover.  

o To manage spills, site to have suitable spill kits containing an absorbent material. 
Hydrocarbons, contaminated soils, and absorbents to be disposed of via an 
appropriate waste handler.  

• There are no downstream channels or properties that need protection from nuisance floods; 
however, as per GN704, infrastructure should be designed for the 50-year RI peak flow and 
as per CCT by-law, permission sought to allow the discharge of stormwater into the existing 
municipal system draining into Bassin 10.  

• Erosion prevention measures (e.g., grass or rock) should be in place at all water flow 
concentration points. These areas include roads, channels, channel outlets and other 
infrastructure that may increase surface runoff. 

• There should be appropriate litter disposal locations at the site. Dispose of general waste, 
hydrocarbon waste and other contaminants off site. Should litter be a concern, litter traps in 
the stormwater management system are required.  



 
 

Page 32 

LCOA QUALITATIVE SWMP EFR 299 ATLANTIS 

• Any junk material stored on site should be stored on an impervious surface as these are 
possible sources of contaminants. 

• Chemical toilets to be provided and serviced regularly if the site is not connected to municipal 
services. 

• As per the CCT’s Management of Urban Stormwater Impacts Policy, in addition to suspended 
solids, total phosphorus is to be reduced to undeveloped catchment levels or 45% reduction; 
whichever requires higher level of treatment. The site is not expected to increase total 
phosphorus in stormwater; however, should this be expected, this needs to be managed 
through appropriate source reduction and extended detention in the basin. This will not only 
reduce the speed of movement of the runoff but capture some of the sediments and larger 
organic particles. 

• At decommissioning, the soils and vegetation are to be rehabilitated to pre-development 
conditions. Depending on the final land use, where possible stormwater management 
infrastructure is to remain to deal with any residual dirty water, and to promote infiltration of 
clean water.  

• Monitoring and maintenance to include: 

o All dirty (and clean) stormwater storage facilities (detention dam) should always be 
kept empty to be able to accommodate a storm event at any time (preventing spillage 
of dirty water to clean areas, or clean water to dirty areas). 

o Routine checks of stormwater system for any blockages, silting, capacity reduction, 
erosion or malfunction. Silt build-up within conveyance and containment facilities 
should be monitored and regularly removed to ensure sufficient storage capacity in 
case of a 50-year RI flood event. Where necessary, widen any channel where erosion 
might occur or use rip-rap protection to dissipate stormwater energy. 

o The bund containment must be emptied immediately to ensure that the containment 
volume is reinstated for a subsequent storm. This can be achieved by removing 
contained water to Wesfleur WWTW or reused on site (if water quality allows) or 
disposed of via an accredited waste handler. 

o Should an ongoing source of fuel, grease and oil be expected at the site, an oil-water 
separator should be installed at the detention basin, and these are to be routinely 
checked to ensure they are functioning appropriately. 

o Inspect the site daily for leaks and for any breaches or evidence of spills. All 
equipment and vehicles are to be checked daily for oil leaks and serviced regularly. 
All hydrocarbons leaks/spills to be reported and rehabilitated immediately.  

o Provide routine training that guides staff on how to identify erosion, leaks, pollution 
and litter, and how to contact the environmental manager.   

No off-site surface water impacts or groundwater impacts are expected should the above measures 
be in place. However, should there be impacts, relevant water users and regulatory authorities 
should be notified immediately. Thereafter, appropriate surface and/or groundwater monitoring by 
an independent consultant should be undertaken to assess the impacts.  
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Figure 5-5 Typical berm and swale/channel for clean stormwater diversion systems. 

 

6. Conclusion  

A conceptual SWMP has been developed for the waste treatment and leach plant on Erf 299, 
Atlantis. The natural surface drainage of the area (prior to development of the site) indicates the site 
to be endorheic in nature and carries risk of localised flooding. The natural drainage of the area, 
based on topographic relief, indicates drainage from the site to be predominantly to the south of Erf 
299. Changes to the land surface (clearing of vegetation, emplacement of laterite and concrete 
surfaces) may have altered these natural drainage features, however it is recommended that ground 
preparation and profiling correspond to the prevailing southerly drainage direction.  

The activities prosed to occur on site (and those already underway as part of the pilot plant) may 
result in contamination of stormwater runoff from dirty areas. Dirty stormwater is recommended to 
be diverted by swales and berms to a lined (impermeable) detention basin. The function of the 
detention basin will be to reduce discharge velocities and allow for a reduction in potential 
contaminants (suspended solids, phosphorous, hydrocarbons) through settling and/or relevant traps 
(litter, oil, grease traps) prior to discharge of stormwater to the municipal stormwater system.  

Clean stormwater runoff is expected to be limited and will be discharged to the same municipal 
stormwater system as dirty water (via Neil Hare Road to Basin 10). This supports that separation of 
clean stormwater, generated on rooftops, and dirty stormwaters from impervious areas of operation 
and storage, is impractical. Should the entire surface area of Erf 299 be covered with laterite, all 
stormwater generated on site may be considered dirty. To reduce this potential volume, some areas 
where no operations are to occur are suggested to remain uncovered (natural sands) to allow 
infiltration of clean water and reduce the volume of dirty water runoff generated.  

It is recommended to construct containment bunds for any oils, fuels, or greases (or any other 
hazardous chemicals or contaminated waters) stored on site. Berms should be constructed around 
stockpiles, machine platforms and storage tanks. These are all possible sources of contamination. 

Monitoring and maintenance of all machinery, equipment, and stormwater management 
infrastructure (swales, bunds, etc.) should be done regularly.  
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