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1 BACKGROUND 
SCIP Engineering Group (Pty) Ltd was appointed by Urban Dynamics to prepare a stormwater 
management plan for a portion of land that is owned by ABInBev (South African Breweries (SAB 
(Pty) Ltd), called Portion 238 of Farm Leeuwkuil 596 IQ, Vereeniging.  
 
The proposed development consists of an industrial plant which will form part of the company’s 
supply chain.  
 
The plant is planned for a portion of portion 238 of Farm Leeuwkuil 596 IQ. A sub-division 
application of Portion 238 of Farm Leeuwkuil 596 IQ is submitted by the town planners.  The layout 
of the plant is shown in Annexure A. 
 
This report addresses the stormwater management within the study area.  The purpose of this 
report is to: 
 Indicate the catchment areas and minor systems affecting the proposed development; 
 Establish if the proposed development is adversely affected by external stormwater 

runoff; and 
 Propose methods to accommodate the generated stormwater. 

 
 

2 GENERAL DESCRIPTION 
 
2.1 LOCATION 
The industrial plant will be located on the western side of the Vereeniging CBD on Portion 1/238 
of Farm Leeuwkuil 596 IQ in the jurisdiction of the Emfuleni Local Municipality. The development 
is parallel to the R28 (Boy Louw Road) and the R59 next to the existing SAB Vereeniging Depot. 
The Figure 1 indicates the location of the proposed development. 
 
2.2 TOPOGRAPHY 
The site has a slope of ± 3 % in a south-easterly direction and is covered with grass vegetation. 
The site covers an area of about 30 hectares and there are no registered servitudes within the 
site. The site is currently accessed from Pilsner Close. The Figure 2 indicates the contours on 
and around the site with the lowest point towards the south-eastern side of the site. 
 
2.3 LANDUSE 
The land is owned by SAB since 1983. It currently is vacant land with grassland cover. The site’s 
current land use is vacant/agriculture and will be rezoned to “Industrial 2”. The current land uses 
around the proposed development is show in Annexure B. 
 
It consists of the following: Correctional Services, Prison & Correctional services Housing, 
Telkom and Open Serve, Department of Roads and Transport, SAB depot, a Substation, 
Vereeniging Fresh Produce Market, Residential Areas and Vacant land.  
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FIGURE 1: LOCALITY OF THE ISANTI SITE 
 

 
FIGURE 2: TOPOGRAPHY OF THE ISANTI SITE 
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2.4 GEOLOGY 
A geotechnical investigation was done by SLR Consulting in February 2018. The investigation was 
done primarily for industrial development planning process. A stage 2 Geotechnical investigation 
needs to be done when construction starts to verify the conditions on site. The most significant 
findings of the stage 1 geotechnical investigation are listed below: 
 
 The geology of the site consists of shale, sandstone, coal and mudstone of the Ecca Group 

(part of the Karoo Supergroup). The soils are classified as “soft excavation to average 
depth of between 3.5m and 4m below the surface”. For excavation deeper than 4m, hard 
rock excavation will be required. 
 

 The Karoo sediments are underlain by dolomites of the Malmani Sub-group of the Chunie 
Group, Transvaal Supergroup. The dolomite is expected to be encountered at variable 
depths. For the preliminary dolomite risk assessment, the site was found to falls in a Blue 
zone which is considered a low risk class 1 risk and is suitable for the construction of the 
required industrial infrastructure (See Figure 3). This information This information is 
subject to verification.  
 

 
FIGURE 3: GEOTECHNICAL ZONES OF THE SITE 
 
 No groundwater seepage was encountered and is expected. However, general water 

precautionary measure outlined in SANS 1936-1 and SANS 1936-3 should be adhered to. 

Zone1: 
Orange Zone 

Zone2: 
Blue Zone 
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 The analysis of the Residual Quarzitic Sandstone found the bearing capacity range 

between 100 and 150 kPa. For structures heavier than this, further investigations must be 
done for probable raft or pile foundation designs.  

 
2.5 HYDROLOGY AND FLOOD RISK  
A number of manmade soil channels are visible on this site.  A manmade concrete lined channel 
also runs on the southern and eastern side of the site. This channel currently conveys the 
stormwater to the Vaal Tributary via culverts crossing under the R28 (Boy Louw). Figure 4 
indicates the soil- and lined channels as well as the position of the Vaal Tributary and the culvert 
under the R28. 
 

 
FIGURE 4: HYDRAULIC FEATURES OF THE SITE 
 
The excavated/man-made concrete lined drainage channel was constructed due to ponding at 
the surface during and after rainfall events. The concrete lined channel runs parallel on the 
western side of the R59 and on the Northern side of the R28 (Boy Louw).  
 
 
 

Isanti Site 

Culverts 
under R28 

Vereeniging 
Fresh Produce 
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2.6 DEVELOPMENT CONSTRAINTS 
With reference to Figure 5 below, the following constraints will affect the development of the 
industrial plant on this site: 
 
 An existing soil channel conveys the stormwater from the higher elevated SAB depot to 

the concrete lined channel and ultimately the Vaal Tributary to the south. Therefore, this 
channel will have to be diverted to accommodate any stormwater from the SAB depot. 
 

 There are a few places on and around the Isanti site where ponding occasionally occurs 
and this will be addressed by sloping of the natural ground level when developing the site. 
 

 There are no natural drainage features on site and therefor the site is not affected by any 
water courses and therefore no floodline needs to be considered.  
 

 

Portion 1 of 238 of Farm Leeuwkuil 596 IQ 
 

FIGURE 5: ENVIRONMENTAL FEATURES OF THE SITE 
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3 INTRODUCTION TO STORMWATER MANAGEMENT 
In stormwater management a distinction can be made between two types of storms, namely 
storms of low and high severity.  For storms of low severity, which occur frequently, a pipe or 
channel system may be provided to avoid the frequent problems resulting from overland flow.  
This system has been termed the minor system.   
 
By considering the effects of the less frequent storms, a major system can be identified which 
supports the minor system.  The major system may include larger conduits and natural or 
artificial channels.  The major system would frequently make use of the road system to convey 
excess water to suitable points of discharge.  
 
A Stormwater Management Plan (SMP) is predominantly concerned with the minor system and 
storms of low severity but high frequency.   
 
It is good practise in Stormwater Management for all developments exceeding 8500m² to be 
subject to stormwater attenuation on site and the preferred means of attenuation is on the 
surface. The stormwater run-off generated from the development catchment areas can mainly 
be conveyed to the attenuation ponds with one or a combination of the following methods: 
 
 Sheet flow:  Stormwater is allowed to flow undisturbed; 
 Pipe:  Stormwater is conveyed by means of an underground pipe system; 
 Roads:  Stormwater is conveyed using the roads; and 
 Open channels:  Stormwater is conveyed using open channels. 

 
 

4 EXISTING BULK STORMWATER INFRASTRUCTURE 
The SAB depot is adjacent to the proposed site. The ground level of depot has been elevated to 
ensure that flooding does not occur during high intensity rain storm event. The stormwater from 
the SAB site are conveyed through a storm water pipe that discharges into a soil channel that 
runs through the proposed site in the direction of the Vaal Tributary.  See Figure 6 below for 
picture of the channel on site. A few other channels run perpendicular to this channel toward the 
east of the site.  
 

         
 

FIGURE 6: EXISTING SOIL STORMWATER CHANNEL 



 
 

STORMWATER MANAGEMENT PLAN   - PORTION 1/238 OF FARM LEEUWKUIL 596 IQ  

 
 

10 | P a g e  
 

 
A concrete lined stormwater channel has been constructed on the eastern side of the 
development along the R59 and on the northern side of the R28 to convey the surface water to 
the Vaal Tributary, just south of the R28 (Boy Louw Street). See Figure 7 below for pictures of the 
concrete lined channel close to the site.  
 

    
FIGURE 7: EXISTING CONCRETE LINED STORMWATER CHANNEL 
 
Figure 4, previously discussed, schematically indicates the position of the existing channels, the 
culverts and the Vaal Tributary of the proposed site.  
 
Lager street (see Figure 4), to the west of the proposed development, is elevated and can be used 
as a catchment boundary. Therefore, all the stormwater generated due to the Fresh Produce 
Market on the western side of Lager street, will not be conveyed onto the proposed site, but will 
be conveyed to the Vaal Tributary via the concrete lined channel from the west.  
 
There are 2 culverts, each 1.5m wide, that run under the R28 (Boy Louw Street). 
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5 STORMWATER MANAGEMENT 
The proposed Industrial plant is divided into different catchment areas due to the topographical 
layout of the plant. The catchment areas for the plant together with areas outside the site that 
affects the stormwater, can be seen in Annexure C. 
 
All effluent from the plant will be conveyed through the sewer system and all necessary 
precautions will be implemented in order to ensure that no plant effluent will drain into the storm 
water system.  Stormwater drainage will be managed on the ground surface, where after an 
underground piped drainage system not smaller than 450mmØ will be installed for the 1:5 years 
return period storm. The accumulated run-off from each catchment area will be conveyed by 
means of the underground pipeline system and a proposed channel. This channel will then 
discharge into a new attenuation pond.  The existing storm water channel running through the 
site will be diverted and directed along the northern perimeter of the site.  The stormwater from 
this channel will be discharged into the new proposed attenuation pond.   
 
After attenuating the stormwater it will be discharged into the existing concrete lined channel 
which will take the stormwater through the culverts under the R28 towards the Vaal Tributary.   
 
Refer to Annexure D for the stormwater management plan showing the following:  
 the proposed surface flow; 
 the proposed pipe flow; 
 the proposed channel flow; 
 the proposed attenuation pond; 
 the existing storm water channel to be diverted 
 the existing concrete lined channel; and 
 the Vaal tributary. 

 
 
5.1 STORMWATER RUN-OFF CALCULATIONS 
The Rational method is used to determine the pre- and post-development run-off for the 
catchment areas.  A Mean Annual Rainfall (MAR) of 691mm has been determined by the “Design 
Rainfall estimation in South Africa” program and is used throughout the flood calculations for the 
proposed development.  Refer to Annexure E for the design rainfall estimation.  
 
5.2 ATTENUATION POND 
Attenuation ponds are designed to absorb the difference in flow between the pre-development 
and post-development storm water run-off, for the 1:5 and 1:25 year return period storms 
respectively.  Therefore, the pond will allow for the 1:5 year pre-development flood to flow 
through the pond. The final pond size will accommodate a volume of 350m³/ha or the 1:25 year 
post-development run-off accumulated by the site, whichever is the greatest. The attenuation 
pond overflow will accommodate the 1:50 year flood. 
 
When using 350m³/ha the pond will cover an area of 12500m2 with a maximum depth of 1m. The 
more conservative pond volume of 12410m3 will be attenuated then by the attenuation pond. 
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The Table 1 below indicates the outcomes of the attenuation pond sizing calculations and the 
volume of the pond when considering the 1:25 year post-development flood. This method 
indicates the necessity of an attenuation pond with a volume of 17800 m3. 
 
TABLE 1: ATTENUATION POND SIZING 
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1 0.006887 
- - - - - - - - 2 0.00117 

3 0.019954 
4 0.022552 

5488.3 4.0 660.7 4.6 5488.3 1.0 100% 5488.3 
5 0.065849 
6 0.018839 
7 0.009828 
8 0.136372 

12273.0 6.5 1477.5 6.5 12273.0 1.0 100% 12273.0 9 0.011144 
10 0.114272 
11 0.041146 

- - - - - - - - 
12 0.037748 

*Please note that detailed calculation will be done during the final design and the pond size will 
be amended accordingly.    
 
A servitude will be registered for the area in which the attenuation pond is located and will be 
taken over by the municipality after the proposed development is established.    
 
 

6 DESIGN CONSIDERATION 
The following design standards are in line with the Emfuleni Municipal standards and should be 
considered/adhered to during the design of the pipe stormwater network, the proposed channel 
and the attenuation pond: 
 
 Size stormwater pipes for the 1: 5 year pre-development flood; 
 Piped system should have 450mm diameter as minimum pipe diameter and should be 

placed within the road reserves; 
 All pipes to be concrete pipes with SABS 677 specification; 
 Maximum stormwater velocity in pipelines should be 4.5m/s and 3m/s on the roads; 
 Minimum stormwater velocity in pipelines should be at least 0.8m/s and a minimum 

gradient of 0.5% should be maintained; 
 The minimum kerb inlet length should be 1800mm;  
 Channels should be designed for gradually varied flow (adjusting the dimensions, velocity 

and slope of the channel accordingly); 
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 Energy dissipation should be considered during design to protect the existing 
environment in and around channels as well as at the outlet structures of pipes and 
ponds; 

 Attenuation pond capacity should not less than 350m³/ha and should be able to hold the 
1: 25 year post-development flood; 

 The overflow at the attenuation pond should be able to handle the 1:50 year flood; 
 Attenuation ponds should be grassed (side slopes 1:3) and fenced off; 
 Attenuation ponds should not be deeper than 1.5m if possible; 
 All services will be in accordance with the Guidelines for Human Settlement Planning and 

Design (Red Book); and  
 

The SANS 1200 series of National Standardized Specifications for Engineering Construction will 
be used to control quality of workmanship during installation of services. 
 

7 CONCLUSION 
This report has been compiled to facilitate the route planning and locating of stormwater 
drainage system elements in relation to the proposed layout plan of the industrial plant and the 
physical characteristics of the site.   
 
The stormwater drainage will consist of surface flow, a piped stormwater network, a new 
concrete lined channel and a new attenuation pond.  
 
This report serves as the basis for the detail designs of the stormwater drainage system that will 
serve the proposed industrial plant.  
 
We trust that you find the above in order and should you require any additional information it will 
be provided with pleasure. 
 
Sincerely, 
 
 
 
______________ 
ML GRIFFIOEN 
Civil Engineer (Pr.Ing) 
SCIP Engineering Group 
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ANNEXURE A: LAYOUT PLAN 
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ANNEXURE B: CURRENT SURROUNDING LAND USE 
 

 
 
 

 

  

Isanti Site 
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ANNEXURE C: CATCHMENT AREAS 
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ANNEXURE D: STORMWATER MANAGEMENT PLAN 
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ANNEXURE E: DESIGN RAINFALL ESTIMATION 
Pre-development Flood Calculations: 
 

Leeuwkuil Ext5 
     

PRE-DEVELOPMENT FLOOD CALCULATIONS:  RATIONAL METHOD 
     

            Date: 02 May 2018 
Description of Catchment: Imali (erf 188) 
Calculated by: Marietjie Griffioen 
Comments: Latitude: S 26.66347           Longitude: E 27.908094 

     
PHYSICAL CHARACTERISTICS 

Size of catchment (A) 0.23 km2 Rainfall Region Inland 
Longest watercourse (L) 0.62 km     
Average slope (Sav) 0.03 m/m Area distribution factors 

Dolomite area (D%) 5 % Rural (α) Urban (β) 
Lakes 

(γ) 
Mean annual rainfall (MAR) Figure 
3.7 691 mm 1 0 0 

RURAL (C1)      Table 3C.1 URBAN (C2)      Table 3C.2 

Surface slope % Factor Cs Description % Factor C2 

Vleis and pans (<3%) 0% 0.03 0 Lawns 0% 
Flat areas (3 to 10%) 100% 0.08 0.08 Sandy, flat (<2%) 0% 0.10 0 
Hilly (10 to 30%) 0% 0.16 0 Sandy, steep (>7%) 0%   0 

Steep areas (>30%) 0% 0.26 0 
Heavy soil, flat 

(<2%) 0% 0.17 0 

Total 100% - 0.08 
Heavy soil, steep 

(>7%) 0%   0 
Permeability % Factor Cp Residential areas 0% 

Very permeable   0.04 0 Houses 0% 0.50 0 
Permeable 90% 0.08 0.072 Flats 0%   0 
Semi-permeable 10% 0.16 0.016 Industry 0% 
Impermeable   0.26 0 Light industry 0%   0 

Total 100% - 0.088 Heavy industry 0%   0 
Vegetation % Factor Cv Business 0% 

Thick bush and 
plantation 5% 0.04 0.002 City centre 0%   0 

Light bush and farm-
lands 5% 0.11 0.0055 Suburban 0%   0 

Grasslands 90% 0.21 0.189 Streets 0% 0.95 0 
No vegetation 0% 0.28 0 Maximum flood 0% 1.00 0 

Total 100% - 0.1965 Total (C2) 0%   0 
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Pre-development Flood Calculations Continue… 

Time of concentration (Tc) Notes:     

Overland flow   Table 3C.3 Defined watercourse The Overland flow formula is 
considered in order to 
calculate Tc for pre-
development.  

 

 
 

Surface: Medium grass cover 

r = 0.4 

0.7902824 hours 0.209228619 hours Tc= 0.7902824 
     

RUN-OFF COEFFICIENT 
Return period (years), T 2 5 10 20 50 100 Max 
Run-off coefficient, C1                                     

(= Cs + Cp + Cv) 0.365 0.365 0.365 0.365 0.365 0.365 0.680 

Adjusted for dolomitic areas, C1D       

(=C1(1-D%)+C1D%(∑(Dfactor x Cs%))       
0.365 0.365 0.365 0.365 0.365 0.365 0.680 

Table 3C.4                 % 
Dolomite: 

0% 

Adj. factor for initial saturation, 
Ft 

0.500 0.550 0.600 0.670 0.830 1.000 1.000 
Table 3C.5 

Flat and 
permeable area 

Adjusted run-off coefficient, C1T      
(= C1D x Ft) 0.182 0.200 0.219 0.244 0.303 0.365 0.680 

Combined run-off coefficient, CT        

(=αC1T + βC2	+	γC3) 0.182 0.200 0.219 0.244 0.303 0.365 0.680 

     
RAINFALL 

Return period (years), T 2 5 10 20 50 100 Max 
Point rainfall (mm), PT          Figure 
3.6 55.200 76.300 92.200 109.100 133.800 154.500 181.200 

Point intensity (mm/hour), PiT   (= 
PT/TC) 

69.848 96.548 116.667 138.052 169.307 195.500 229.285 

Area reduction factor (%), ARFT          

Figure 3.20 or 3.21 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Average intensity (mm/hour), IT       
(=PiT x ARFT) 69.848 96.548 116.667 138.052 169.307 195.500 229.285 

Return period (years), T 2 5 10 20 50 100 Max 

Peak flow (m3/s), 
 

1.025 1.559 2.055 2.716 4.126 5.740 12.560 
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Post-development Flood Calculations: 
 

Leeuwkuil Ext5 
     

POST DEVELOPMENT FLOOD CALCULATIONS  :  RATIONAL METHOD 
     

            Date: 02 May 2018 
Description of Catchment: Imali (erf 188) 
Calculated by: Marietjie Griffioen 
Comments: Latitude: S 26.66347           Longitude: E 27.908094 

     
PHYSICAL CHARACTERISTICS 

Size of catchment (A) 0.23 km2 Rainfall Region Inland 
Longest watercourse (L) 0.62 km     

Average slope (Sav) 0.03 m/m Area distribution factors 

Dolomite area (D%) 5 % Rural (α) Urban (β) 
Lakes 

(γ) 
Mean annual rainfall (MAR) Figure 
3.7 691 mm 0 1 0 

RURAL (C1)      Table 3C.1 URBAN (C2)      Table 3C.2 

Surface slope % Factor Cs Description % Factor C2 

Vleis and pans (<3%) 0% 0.03 0 Lawns 10% 
Flat areas (3 to 10%) 0% 0.08 0 Sandy, flat (<2%) 30% 0.10 0.003 
Hilly (10 to 30%)   0.16 0 Sandy, steep (>7%) 20%   0 

Steep areas (>30%)   0.26 0 
Heavy soil, flat 

(<2%) 30% 0.17 0.0051 

Total 0% - 0 
Heavy soil, steep 

(>7%) 20%   0 
Permeability % Factor Cp Residential areas 0% 

Very permeable   0.04 0 Houses 0% 0.50 0 
Permeable 0% 0.08 0 Flats 0% 0.70 0 
Semi-permeable 0% 0.16 0 Industry 70% 
Impermeable   0.26 0 Light industry 100% 0.75 0.525 

Total 0% - 0 Heavy industry 0% 0.85 0 
Vegetation % Factor Cv Business 20% 

Thick bush and 
plantation   0.04 0 City centre 0% 0.95 0 

Light bush and farm-
lands 0% 0.11 0 Suburban 0% 0.60 0 

Grasslands 0% 0.21 0 Streets 100% 0.95 0.19 
No vegetation   0.28 0 Maximum flood 0% 1.00 0 

Total 0% - 0 Total (C2) 100%   0.7231 
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Post-development Flood Calculations Continue… 

Time of concentration (Tc) Notes:     

Overland flow   Table 3C.3 Defined watercourse The defined watercourse 
formula is considered in 
order to calculate Tc for 
post development  

 

 
 

Surface: Paved areas 

r = 0.02 

0.195074859 hours 0.209228619 hours Tc= 0.209228619 

      
RUN-OFF COEFFICIENT 

Return period (years), T 2 5 10 20 50 100 Max 
Run-off coefficient, C1                                           

(= Cs + Cp + Cv) 0.000 0.000 0.000 0.000 0.000 0.000 0.600 

Adjusted for dolomitic areas, C1D            

(=C1(1-D%)+C1D%(∑(Dfactor x Cs%))          
0.000 0.000 0.000 0.000 0.000 0.000 0.600 

Table 3C.4                 % 
Dolomite: 

5% 

Adj. factor for initial saturation, Ft 

0.500 0.550 0.600 0.670 0.830 1.000 1.000 
Table 3C.5 

Flat and permeable 
area 

Adjusted run-off coefficient, C1T          
(= C1D x Ft) 0.000 0.000 0.000 0.000 0.000 0.000 0.600 

Combined run-off coefficient, CT             

(=αC1T + βC2	+	γC3) 0.723 0.723 0.723 0.723 0.723 0.723 1.000 

     
RAINFALL 

Return period (years), T 2 5 10 20 50 100 Max 
Point rainfall (mm), PT          Figure 3.6 55.200 76.300 92.200 109.100 133.800 154.500 181.200 
Point intensity (mm/hour), PiT   (= 
PT/TC) 

220.800 305.200 368.800 436.400 535.200 618.000 724.800 

Area reduction factor (%), ARFT                

Figure 3.20 or 3.21 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Average intensity (mm/hour), IT          
(=PiT x ARFT) 220.800 305.200 368.800 436.400 535.200 618.000 724.800 

Return period (years), T 2 5 10 20 50 100 Max 

Peak flow (m3/s), 
 

12.862 17.778 21.482 25.420 31.175 35.998 58.387 

 

 
 




























