
   

 

 

  

DRAKENSTEIN MUNICIPALITY 

 

 

 
 
 
 
 
 
 
PRELIMINARY CIVIL ENGINEERING SERVICES REPORT  
 
FOR 
 
THE PROPOSED DEVELOPMENT OF ERF 8378, Paarl, VLAKKELAND 
TOWNSHIP 
 
 
 
 
 
 
 
 
 
 
 
SEPTEMBER 2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared for :   Prepared by : 
    
DRAKENSTEIN MUNICIPALITY  LYNERS CONSULTING ENGINEERS 
P O BOX 1 AND PROJECT MANAGERS 
MAIN STREET PAARL P O BOX 79 
7622 PAARL 
 7622 
  
TEL  :  (021) 807 4500 TEL : (021) 872 0622 
FAX :  (021) 872 8054   FAX : (021) 872 0619  



  ERF 8378, PAARL (VLAKKELAND TOWNSHIP) 
SERVICES INVESTIGATION: LYNERS 

 

U:\Werke\0800\0894 - PRT_Vlakkeland Drakenstein\Rep\Lyners\Services Report\0894 Services Report September 2014 (DC Rev 2).docx SEPTEMBER 2014 

(i) 

  

 

CONTENTS LIST PAGE 
 
 

1 INTRODUCTION AND SCOPE OF WORK................................................................................. 1 

2 LOCATION AND BACKGROUND .............................................................................................. 1 

3 INFORMATION UTILIZED......................................................................................................... 1 

4 PRELIMINARY DESIGN CRITERIA ........................................................................................... 1 

5 BULK EARTHWORKS .............................................................................................................. 2 

6 ACCESS AND ROADS ............................................................................................................. 2 

6.1 INTERNAL ROADS .................................................................................................................. 2 

6.1.1 Road widths ............................................................................................................................. 2 

6.1.2 Bellmouth radii.......................................................................................................................... 2 

6.2 PROVISIONAL ROAD LAYER WORKS ..................................................................................... 2 

6.3 ESTIMATED COSTS OF PROPOSED ROAD INFRASTRUCTURE ............................................. 2 

7 WATER SUPPLY ..................................................................................................................... 3 

7.1 EXISTING WATER SUPPLY ..................................................................................................... 3 

7.2 WATER DEMAND .................................................................................................................... 3 

7.3 BULK SERVICES ..................................................................................................................... 3 

7.4 LINK SERVICES ...................................................................................................................... 3 

7.5 INTERNAL RETICULATION ...................................................................................................... 3 

7.6 ESTIMATED COSTS OF PROPOSED WATER INFRASTRUCTURE .......................................... 4 

8 SEWERAGE ............................................................................................................................ 4 

8.1 EXISTING SERVICES .............................................................................................................. 4 

8.2 EXPECTED SEWAGE FLOW.................................................................................................... 4 

8.3 BULK SERVICES ..................................................................................................................... 4 

8.4 LINK SERVICES ...................................................................................................................... 5 

8.5 INTERNAL RETICULATION ...................................................................................................... 5 

8.6 WASTEWATER tREATMENT WORKS ...................................................................................... 5 

8.7 ESTIMATED COSTS OF PROPOSED SEWER INFRASTRUCTURE .......................................... 5 

9 STORMWATER........................................................................................................................ 5 

9.1 STORMWATER DESIGN PRINCIPLES ..................................................................................... 5 

9.2 MINOR SYSTEM ...................................................................................................................... 6 

9.3 MAJOR SYSTEM ..................................................................................................................... 6 

9.4 GLOBAL WARMING/CLIMATE CHANGE .................................................................................. 6 

9.5 ESTIMATED COSTS OF PROPOSED STORMWATER INFRASTRUCTURE .............................. 6 

10 ELECTRICITY SERVICES ........................................................................................................ 7 

11 SUMMARY OF ESTIMATED COSTS......................................................................................... 7 

12 CONCLUSION ......................................................................................................................... 7 

 

 
 
 

 



  ERF 8378, PAARL (VLAKKELAND TOWNSHIP) 
SERVICES INVESTIGATION: LYNERS 

 
 

U:\Werke\0800\0894 - PRT_Vlakkeland Drakenstein\Rep\Lyners\Services Report\0894 Services Report September 2014 (DC Rev 2).docx SEPTEMBER 2014 

(ii) 

  

 
ANNEXURES 
 

ANNEXURE A : LOCALITY PLAN 

ANNEXURE B : EARTHWORKS 

 
ANNEXURE C : ITS (PTY) LTD: TRANSPORT IMPACT STUDY 
 
ANNEXURE D : LAYOUT OF ROADS & ASSOCIATED STORMWATER  
 
ANNEXURE E : GEOTECHNICAL INVESTIGATION 
 
ANNEXURE F : TYPICAL ROAD CROSS SECTIONS 
 
ANNEXURE G : VLAKKELAND AFFORDABLE HOUSING DEVELOPMENT, WELLINGTON: 

CAPACITY ANALYSIS OF THE BULK WATER & SEWER SERVICES 
 
ANNEXURE H : WATER RETICULATION LAYOUT 
 
ANNEXURE I : BULK SEWER LAYOUT 
 : SEWER NETWORK LAYOUT 

 
ANNEXURE J : STORMWATER MASTERPLAN 
 : ADDENDUM TO THE STORMWATER PLAN PREPARED BY LYNERS                          

CONSULTING ENGINEERS AND PROJECT MANAGERS 
 
ANNEXURE K : ERF VLAKKELAND DEVELOPMENT FRAMEWORK ELECTRICAL 

SERVICES 
 : PROPOSED MEDIUM VOLTAGE LAYOUT  
 
ANNEXURE L : COST SUMMARY 
 
 
 
 
 
 
 
 
 
 
 
 



  ERF 8378, PAARL (VLAKKELAND TOWNSHIP) 
SERVICES INVESTIGATION: LYNERS 

 

U:\Werke\0800\0894 - PRT_Vlakkeland Drakenstein\Rep\Lyners\Services Report\0894 Services Report September 2014 (DC Rev 2).docx SEPTEMBER 2014 

1 

  

 
1 INTRODUCTION AND SCOPE OF WORK 

 
Lyners Consulting Engineers and Project Managers was appointed as part of Professional Resource 
Team (PRT) as Consulting Civil Engineers for the provision of a Preliminary Civil Engineering 
Services Report for the proposed development of erf 8378, Paarl (Vlakkeland Township). It is the 
intention to develop a mixed use (light industrial, commercial, retail and residential), mixed income, 
sustainable development. 
 
The purpose of this report is to provide background information in terms of engineering services 
required, as well as the intended design methodology thereof and possible restrictions and options in 
terms of providing engineering services. 
 
The result of this study will be used to inform representatives for the future development of the site 
that will feed into and align with the Human Settlement Plan (HSP), the Spatial Development 
Framework (SDF) and provincial government’s strategic objectives. 
 
This report is based on a draft town planning layout, the urban design, site inspections, and liaison 
with the local authority, previous studies and available existing services information.   
 
 

2 LOCATION AND BACKGROUND 
 
A locality plan is included in Annexure A. Erf 8378 (and surrounding erven included in the 
development); Paarl of approximately 100 ha is situated east of Jan van Riebeeck Drive (MR201) 
and west of Bo-Dal Road (DR1119). It is bordered in the south by erf 1341 and the north by erven 
2569 and 361 as well as the Newton Residential area. The site is currently undeveloped and the 
intention is to develop approximately 3260 residential units with the following components:  
 
− Subsidy housing (BNG); 
− Mixed housing; 
− Temporary relocation area (TRA); 
− Affordable rental and GAP Housing; 
− Enhanced serviced sites; 
− Commercial and light industrial land uses; 
− Crèche and worship facilities; 
− Primary- and Secondary Schools; and 
− Sports facilities 
 

3 INFORMATION UTILIZED  
 
The following information was used in the preparation of the report: 
 
− Layout of proposed development by NuPlan Africa (2.552-S1-06); 
− A detailed topographical survey of the entire site, including culverts and existing channels; 
− Project meetings and reports completed by the project professional team; 
− Site visits; 
− 1:10 000 Ortho photo’s (GIS Information); 
− Aerial photograph; 
− Drakenstein Municipality Sewer master plan (June 2012);  
− Drakenstein Municipality Water master plan (June 2012): 
− Vlakkeland Affordable Housing Development, Wellington: Capacity Analysis of the Bulk 

Water & Sewer Services (26 August 2014) by GLS Consulting. 
 
 

4 PRELIMINARY DESIGN CRITERIA 
 
The development will provisionally consist of 3260 residential units. 
 
All design criteria will be based on the following: 

• “Guidelines for Human Settlement Planning and Design” referred to as the “Red Book”; 

•  the National Building Regulation (SANS 10400);  
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• the Code of Practice: Water Supply and Drainage for Buildings (Part 1 & 2) (SANS 10252);  

• the Standards of the Civil Engineering Department of Drakenstein Municipality. 

 
5      BULK EARTHWORKS 
 

The site slopes in an east westerly direction at an average slope of approximately 1.5 %. The 
majority of the land is currently vacant and covered with grass. There is a small settlement of pig 
farmers located towards the western boundary. Visibility of the site is good from Jan van Riebeeck 
Road and Bo-Dal Road. 
 
Due to the general slope of the site, the western area is very low and needs to be filled to allow for 
drainage away from the residential units. A slope of 0.75 % was used for the bulk earthworks. The 
proposed layout of the earthworks is shown on drawing no 0894/EW/001 included in Annexure B. 
 

6 ACCESS AND ROADS 
 
ITS (Pty) Ltd Engineers were appointed to conduct a Transport Impact Study and their report with 
reference ITS 3194.1 dated August 2013 and subsequent addendum to this report with reference 
ITS 3194.1 dated 21 August 2014 are included in Annexure C. 
 

6.1 INTERNAL ROADS 
 

6.1.1 Road widths 
 
The road reserve widths of the internal roads vary between 10 m – 25 m. 
 
Please refer to the proposed road and stormwater layout shown on drawing no 0894/RD/001 
included in Annexure D.  
 

6.1.2 Bellmouth radii  
 
The bellmouth radii were kept as large as possible. The radii will vary between 8 m and 12 m.  
 

6.2 PROVISIONAL ROAD LAYER WORKS 
 
The structural design period of all pavement layers should be 20 years. Structural design of 
pavement layers will be in accordance of the TRH4 and the “Red Book” requirements and the 
envisaged traffic. 
 
A preliminary geotechnical report was conducted (April 2008) and is attached in Annexure E. From 
this report it is estimated that the typically road layer works will be as described in Table 6.2.1. 
 
Table 6.2.1: Provisional road layer works and details 

Road  
Description 

Kerbing Layer works 

High Low Road surface G4 Base G5 
Subbase 

Selected 
layer 

(sand/insitu)  

High order roads (Bulk - 25 m) BK2 & C1 BK2 & C1 40 mm premix 150 mm 150 mm 300 mm 

Middle order roads (Link - 10 m & 
20 m) MK10 CK5 35 mm premix 150 mm 150 mm 300 mm 

Lower order roads  
(Internal - 10 m & 13 m) MK10 CK5 35 mm premix 150 mm 125 mm 200 mm 

 
Typical road cross sections are also included in Annexure F. 
 
 

6.3 ESTIMATED COSTS OF PROPOSED ROAD INFRASTRUCTURE 
 
The following costs were estimated and exclude VAT, contingencies and professional fees. 
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Service Description Costs 
Bulk Road reserves  R     19 902 241 
Link Road reserves 10 m – 20 m  R  5 854 144 
Internal Road reserves 10 m – 13 m R     35 903 085  
TOTAL R     61 659 470 

 
The total costs for the proposed roads infrastructure are R 61 659 470. 
 

7 WATER SUPPLY 
 

7.1 EXISTING WATER SUPPLY 
 
Currently there is no dedicated water supply system for the proposed development of Vlakkeland. 
However, this development lies within the Paarl/Wellington water distribution system and options 
were investigated where and how this development can connect onto the existing system. 
 
GLS Consulting investigated the impact of this development on the existing water distribution system 
in their report ‘Vlakkeland Affordable Housing Development, Wellington: Capacity Analysis of the 
Bulk Water & Sewer Services dated 26 August 2014 (GLS report) included in Annexure G.  
 

7.2 WATER DEMAND 
 
The water demand for this development is summarised in Table 1: Potential future land 
developments in the GLS report. The annual average daily demand (AADD) is 1522 kl/d. 

 
7.3 BULK SERVICES  

 
The GLS report stated that the existing bulk services (Leliefontein and Strawberry King pipelines) 
have insufficient capacity to accommodate the total Vlakkeland development.  
 
The following items were identified for upgrading: 
 

Item Description 

DWW.B5 
Booster pump station on the Leliefontein pipeline (increase 
capacity from 182 l/s to 347 l/s). 

DWW.B23, 
DWW.B24 & 
DWW.B25 

Replace the existing Strawberry King pipeline with a new 560 mm 
diameter HDPE pipe. 

DWW1.47 & 
DWW1.27 250 mm diameter pipe 

 
 

7.4 LINK SERVICES 
 
 The following link services were identified: 
 

Item Description 

DWW1.24a, 
DWW1.24b & 
DWW1.24c 

315 mm diameter pipe 

 
 

7.5 INTERNAL RETICULATION 
 
The internal reticulation network will consist primarily of HDPE PE100 PN12.5 (110 mm diameter to 
200 mm diameter) pipes with individual erf connections. It is the intention to provide a basic network 
of larger diameter pipes to fulfil the fire requirements with smaller diameter pipes to supply the 
normal domestic demand.  
 
Pipes will be installed according to SANS 1200 with a minimum cover of 800 mm above pipes not 
constructed in roadways and 1000 mm for pipes constructed in roadways.  
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The preliminary water reticulation layout is shown on drawing no 0894/W/001 included in Annexure 
H. 
 

7.6 ESTIMATED COSTS OF PROPOSED WATER INFRASTRUCTURE 
 
The following costs were estimated and exclude VAT, contingencies and professional fees. 
 

Service Description Costs 

Bulk  
Items DWW.B5, DWW.B23, DWW.B24 & DWW.B25. See Table 
2 in the GLS report. 

 R 57 945 336 

Link 
Items DWW1.26, DWW1.27 & DWW1.47. See Table 2 in the 
GLS report. 

 R 1 246 327 

Internal All pipes 200 mm diameter and smaller  R 10 444 716  
TOTAL  R  69 636 379  

 
The total costs for the proposed water infrastructure are R 69 636 379. 
 
 

8 SEWERAGE 
 

8.1 EXISTING SERVICES 
 
There are currently no bulk sewerage services available in the vicinity of the proposed development 
with adequate capacity to accommodate the flows from Vlakkeland. However, this development lies 
adjacent the Paarl sewer network and options were investigated where and how this development 
can connect onto the existing system. 
 
GLS Consulting investigated the impact of this development on the existing sewer network in their 
report ‘Vlakkeland Affordable Housing Development, Wellington: Capacity Analysis of the Bulk Water 
& Sewer Services dated 26 August 2014 (GLS report) included in Annexure G. 

 
 

8.2 EXPECTED SEWAGE FLOW 
 
The expected peak day dry weather flow (PDDWF) for this development is summarised in Table 1: 
Potential future land developments in the GLS report. The PDDWF is 1111 kl/d. 
 

8.3 BULK SERVICES 
 
Due to the topography of the development all sewage will flow towards the existing Mbekweni 
pumping station to the west. The GLS report stated that a new bulk sewer from Jan van Riebeeck 
Road to the existing Mbekweni pump station is required. This pump station also needs to be 
upgraded to accommodate the increased flow as well as a new rising main to the Paarl WWTW. The 
bulk sewer is shown on drawing no. 0894/BS/001 included in Annexure I. 
 
The following items were identified for upgrading: 
 
Item Description 

DPS1.3 275 m x 675 mm diameter pipe to replace existing 450 mm 
diameter sewer. 

DPS1.4 Upgrade capacity of existing Mbekweni PS from 100 l/s to 
185 l/s 

DPS1.5 1420 m x 500 mm diameter rising main to upgrade existing 
300 mm diameter rising main. 

DPS1.6 1025 m x 450 mm diameter bulk sewer 

DPS1.7 505 m x 400 mm diameter bulk sewer 
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8.4   LINK SERVICES 
 

The following link services were identified: 
 

Item Description 

DPS1.10  144 m x 315 mm diameter pipe 

DPS1.11b 484 m x 200 mm diameter pipe 

DPS1.11c & 
DPS1.11d 656 m x 160 mm diameter pipe 

 
 

8.5 INTERNAL RETICULATION 
 
A new sewerage system consisting of a minimum diameter of 160 mm PVC-U class 34 sewer pipes 
will be constructed to service all the units. Individual erf connections will also be provided. The 
sewerage system will drain towards the west from where it will flow under gravity towards the 
Mbekweni pumping station.  
 
Please refer to the proposed sewer network layout shown on drawing no 0894/FS/001 included in 
Annexure I. 
 

8.6   WASTEWATER TREATMENT WORKS 
 

From discussions with Ronald Brown of Drakenstein Municipality it appears that the Paarl WWTW 
has sufficient capacity, but this needs to be confirmed in writing by Drakenstein Municipality. 
 
 

8.7 ESTIMATED COSTS OF PROPOSED SEWER INFRASTRUCTURE 
 
The following costs were estimated and exclude VAT, contingencies and professional fees. 
 
Service Description Costs 
Bulk DPS1.3, DPS1.4, DPS1.5, DPS1.6, DPS1.7 & DPS1.8. See 

Table 3 in the GLS report.  R 7 467 330 

Link DPS1.10, DPS1.11b, DPS1.11c & DPS1.11d. See Table 3 in 
the GLS report.  R 1 093 085  

Internal All pipes 200 mm diameter and smaller  R 11 259 224  
TOTAL   R 19 819 639  

 
The total costs for the proposed sewer infrastructure are R 19 819 639. 
 
 

9 STORMWATER 
 
A Stormwater Management Plan was completed (October 2013) and is attached in Annexure J.  
 
The proposed stormwater layout is shown on drawing no. 0894/RD/001 included in Annexure D. 
 

9.1 STORMWATER DESIGN PRINCIPLES  
 
The internal stormwater network for the proposed development will be accommodated in a major 
and minor system. 
 
The minor system is for the convenience of the public and requires that the run-off be removed 
rapidly from the erven by means of a system of catchpits and manholes with spacing not more than 
80 meters between structures, and a network of underground pipes or culverts.  This system is 
usually designed for a design storm occurrence of 2 years for residential land uses, and 5 years for 
high value general commercial and industrial areas. 
 
The major system will accommodate storms of higher occurrence intervals and consists of natural 
watercourses, large conduits, roads, stormwater storage facilities and floodplains.  These systems 
are usually “open” or above ground systems, and usually accept stormwater from the minor system. 
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9.2 MINOR SYSTEM 

 
The pipe network per sub-catchment will drain towards detention facilities located to the west of 
Beets Street. This pipe network will have a minimum diameter of 375 mm and a maximum diameter 
of 1200 mm diameter with minimum velocities of 0,7 m/s to ensure the clean flow of the system and 
a maximum velocity of 2.5 m/s to ensure the efficiency of the network. This network of pipes will be 
designed to accommodate the smaller floods.  
 
Detention ponds will collect stormwater and slowly release it at a controlled rate so that downstream 
areas are not flooded or eroded. The ponds will be dry structures that can serve as open areas or 
parks during dry seasons and detention facilities during wet periods.  
 

9.3 MAJOR SYSTEM 
 
The major system will be able to accommodate larger floods by means of the proposed street 
network as well as shaped areas to convey stormwater safely away from properties. Part of the 
major storm event will be accommodated in the pipe network.  
 
Detention ponds will collect the generated run-off from the minor storm system. Run-off will be slowly 
released at a controlled rate, to ensure that downstream areas and stormwater conduits are not 
being placed under pressure to deal with vast quantities of uncontrolled run-off. Ponds will normally 
be designed to retain the difference between pre- and post- development calculated run-off for 
various recurrences. Available capacities and constraints of the downstream conduits and 
reticulation will also be accommodated within the design. 
 
The detention ponds will be designed to accommodate either sports grounds or public open spaces 
during the dry season, but act as detention facility during the wetter seasons, when run-off generated 
requires to be retained. 
 
A low flow channel will also be installed to accommodate smaller flows and therefor provide a longer 
drier ‘sport or open space’ area during the year. 
 
 

9.4   GLOBAL WARMING/CLIMATE CHANGE 
 

The likely effect of climate change on storm intensities was included in the run-off calculations. It was 
found that the point storm rainfall figures used in the Sinske report are 12-51 % higher than the 
University of Kwazulu Natal storm rainfall data which includes a 15 % increase for climate change. 
See report no. MC160/1 Revision 0 dated 27 August 2014, Addendum to the Stormwater Plan 
prepared by Lyners Consulting Engineers and Project Managers, prepared by Graeme McGill 
Consulting included in Annexure J. 
 
It is therefore concluded that no further adjustment needs to be made to the Sinske report or to the 
Stormwater Management Plan to allow for climate change effect. 
 

9.5 ESTIMATED COSTS OF PROPOSED STORMWATER INFRASTRUCTURE 
 
The following costs were estimated and exclude VAT, contingencies and professional fees. 
 
Service Description Costs 

Bulk  
Channels to be constructed, detention ponds, construction of 
culverts and all diameter pipes greater than 750 mm diameter R 30 291 320 

Link 
All 525 mm to 750 mm diameter pipes and subsurface 
drainage R 1 409 840 

Internal 
All 375 mm diameter and 450 mm diameter pipes, subsurface 
drainage R 15 082 753 

TOTAL R 46 783 913 
 
The total estimated costs for the proposed stormwater infrastructure are R 46 783 913. 
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10 ELECTRICITY SERVICES 
 
See report ‘Erf Vlakkeland Development Framework Electrical Services’ prepared by Eimac included 
in Annexure K for a preliminary investigation into the electrical services. Also include in Annexure K 
is a drawing on primary MV Cabling. 
 
 

11 SUMMARY OF ESTIMATED COSTS 
 

The cost of the civil infrastructure for the proposed development are summarised in the table below. 
 
Description of civil service Costs 
Bulk R 156 391 360 
Link R 14 080 148 
Internal  R 133 108 397 
Development cost R 303 579 904 

 
The cost of the civil infrastructure for the proposed development is estimated at approximately  
R 303 579 904 (excluding VAT, including professional fees (2012) and 10 % contingencies). A 
detailed cost estimate is attached in Annexure L.  

 
It is estimated that a total number of 3260 erven could be developed on the proposed site. Therefore 
the estimated cost to develop one erf is approximately R 93 000. 
 
* Please note that the cost estimate merely provides indicative costs and final costing can only be 
determined after a detailed geotechnical study and final layout is confirmed and approved. All costs 
are determined on current costs – September 2014 and no escalation has been allowed for. 
 

12 CONCLUSION 
 
It seems feasible in terms of the availability of civil engineering services to develop the property, 
albeit that further bulk services must be constructed to meet the demand of the proposed 
development. These bulk services are in accordance with the Service Master Plan of the Local 
Authority.  
 

We are available to discuss any queries at your earliest convenience. 
 
Yours faithfully 
 
 
 
 
 

Fred Laker Pr Tech Eng Pr CPM MSAICE 
for LYNERS 
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LOCALITY PLAN : DRAWING NO 0894/C/000 
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EARTHWORKS : 
DRAWING NO 0894/EW/001 
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ITS (PTY) LTD : TRANSPORT IMPACT STUDY 
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 ANNEXURE D : 
 

ROADS & STORMWATER LAYOUT : 
DRAWING NO 0894/RD/001 
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 ANNEXURE E : 
 

GEOTECHNICAL INVESTIGATION 
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 ANNEXURE F : 
 

TYPICAL ROAD CROSS SECTIONS 
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VLAKKELAND AFFORDABLE HOUSING DEVELOPMENT, 
WELLINGTON: CAPACITY ANALYSIS OF THE BULK WATER & SEWER 

SERVICES 
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 ANNEXURE H : 
 

WATER RETICULATION LAYOUT : 
DRAWING NO 0894/W/001 
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 ANNEXURE I : 
 

BULK SEWER LAYOUT 
 

SEWER NETWORK LAYOUT  
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STORMWATER MASTERPLAN 
 

ADDENDUM TO THE STORMWATER PLAN PREPARED BY LYNERS 
CONSULTING ENGINEERS AND PROJECT MANAGERS 
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 ANNEXURE K : 
 

ERF VLAKKELAND DEVELOPMENT FRAMEWORK ELECTRICAL 
SERVICES 

 
PROPOSED MEDIUM VOLTAGE LAYOUT 

DRAWING NO: 2.552-S1-05 
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Attention: Mr. Gerhard Nel 

Dear Mr Nel, 

TRANSPORT IMPACT OF COMBINED DEVELOPMENTS IN THE VICINITY OF 

THE VLAKKELAND DEVELOPMENT, IN PAARL 

ITS Engineers compiled a Transport Impact Study (TIS) for the proposed Vlakkeland 
Development (ITS 3194) in Paarl, during August 2013.  Although this is a 
comprehensive study, the Drakenstein Municipality requested an investigation for 
the combined transport impacts of various other developments planned in close 
proximity of the future Vlakkeland development.  The purpose of this letter is to 
evaluate the transport related impacts of these combined developments and to 
identify the road upgrades required, over and above the road upgrades 
recommended for the Vlakkeland development.  

The transport impacts of six developments were included in this investigation.  
These developments include Vlakkeland, Erf 553, Fynbos, Farm 1254 and 
Erf 16161 plus Erf 8398 Dal Josafat.  All these developments will be mixed-use 
developments, however the majority will include residential land uses.  

The locations of these developments relative to the Vlakkeland development are 
illustrated in Figure 1 the Locality Plan.  The expected vehicle trip generation for 
each of these developments are summarised below:  

     A.M. Peak Hour  P.M. Peak Hour 

     In Out Total  In Out  Total 

1. Vlakkeland    992 1 021 2 013   792  564 1 356 

2. Erf 553     211  258  469   266  213  479 

3. Fynbos       18    34    52     25    27    52 

4. Farm 1254      5    5    10     5    5    10 

5. Erf 16161 Dal Josafat   797 1 243 2 040  1 202  947 2 149 

6. Erf 8398 Dal Josafat     24    75    99     69    30    90 

  Total   2 047 2 636 4 683  2 359 1 786 4 145 
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The expected vehicle trips from the above developments are illustrated in Figures 2.1 to 2.6.  It 
is expected that the combined vehicle trips will be less than the sum of these individual 
developments, due to the interaction between them.  However, these trips were used in the 
analyses and should illustrate a more critical traffic impact scenario.  

 

Only the total traffic conditions from these combined development trips were investigated as part 
of this letter, as illustrated in Figure 3.  The intersection geometries used for these analyses are 
based on the upgraded intersection layouts as illustrated in Figure 4.  This figure illustrates both 
the upgrades recommended as part of the Vlakkeland development as well as the additional 
upgrades required for the combined developments, over and above the upgrades recommended 
for the Vlakkeland development.  These additional upgrades include the following:  

 

Intersection 1: Jan Van Riebeeck Drive / Ring Road / Roggeland Road intersection: 

 Construct a westbound left‐turn lane. 

Intersection 3: Jan Van Riebeeck Drive / Wamkelekile Road / Buitekant Street intersection: 

 Construct a westbound right‐turn lane. 

With the above upgrades in place all study intersections will continue to operate acceptably 
during the weekday a.m. and p.m. peak traffic periods of the 2018 Total Traffic conditions.   
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This transport study was prepared in accordance with the South African National Department of 
Transport’s ‘Guidelines for Traffic Impact Studies’ PR93/635 (1995) by a suitably qualified and 
registered professional traffic engineer.  Details of any of the calculations on which the results 
in this report are based will be made available on request.  
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Transport Impact Study 
Vlakkeland Development - Paarl, Western Cape  

1. Background and 
Purpose 

This study is an investigation of the expected transport related impacts of the 
Proposed Vlakkeland development on the surrounding road network.  

The purpose of the study is to identify constraints in the surrounding road 
network and to recommend appropriate mitigation measures that would support 
this planned development.  

2. Locality 

Erf Number 8378, Paarl, Western Cape 

The proposed development is located east of Jan van Riebeeck Drive 
(Provincial Main Road MR201), west of the Bo Dal Road (Provincial Divisional 
Road DR1119) and south of Rand Street in Newton, Paarl.  

Refer to Appendix A, Figure 1 for the Locality Plan. 

3. Existing/Proposed 
Land Use 

Existing Use: Vacant land with informal residential units 

The proposed development area is mostly vacant land with a few informal 
houses along the edges of the property.  

Proposed Future Land Use: Residential, Educational and Business 

The development will consist of residential units, primary- and high schools as 
well as small business node. Although the development will generate many new 
vehicle trips to/from the surrounding road network, it is expected that a 
substantial proportion of these trips will be internal.  The planned extent of these 
land uses are as follows: 

Primary Schools  1 100 Pupils 

High Schools   1 200 Pupils 

 Subsidy Housing 2 350 Units  

 Gap Housing 704 Units  

 Commercial Res Units 107 Units  

Total Residential Units  3 161 Units 

Businesses   5 342m2 GLA 

Municipal Offices  4 313m2 GLA 

 

Refer to Appendix A, Figure 2 for the Site Development Plan of the proposed 
development. 

4. Existing Access 

This site currently gains access from the Jan van Riebeeck Drive via the 
Roggeland Road / Ring Road intersection.  This intersection is stop controlled 
on the Roggeland and Ring Road approaches and it is free flow along Jan van 
Riebeeck Drive.  

 
 
5. Surrounding 

Roads 

 

The major roads in the site vicinity are as follows: 

Jan van Riebeeck Drive (MR201): This is a typical Class 2 road with a 60km/h - 
100km/h posted speed limit, two lanes per direction, a median island, shoulders 
on both sides and no sidewalks.  MR201 is located to the west of the 
development.  
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5. Surrounding 
Roads (continued) 

 

Bo Dal Road (DR1119):  This is a typical Class 3 road with a 60km/h posted 
speed limit, one lane per direction, no shoulders and no sidewalks. DR1119 is 
located to the east of the development.  

Rand Street: Rand Street is a typical Class 5 residential street with no shoulders 
or sidewalks. Rand Street is located to the north of the development and it 
provides access between Vlakkeland and Newton.  

Roggeland Road/Ring Road:  This is a typical Class 4 gravel road with one lane 
per direction and no shoulders or sidewalks. This road is located to the south of 
the development.  

The surrounding road network is show on the Locality Plan (Figure 1 of 
Appendix A). 

6. Analyses Hours 

The proposed development will include residential units, schools, businesses 
and municipal offices. This type of developments typically generate vehicle trips 
in both the weekday a.m. and p.m. peak hours.  

The Vlakkeland development will also include “Places of worship”. As these trips 
are mostly generated on Sundays, when the other development trips are at their 
lowest, it was not included in the analysis. Hence, the following peak hours were 
included in the analyses:  

 Weekday a.m. peak hour  (Surveyed peak hour 07:00 – 08:00) 

 Weekday p.m. peak hour  (Surveyed peak hour 16:45 – 17:45) 

7. Scenarios 
Analysed 

 2013 Existing Traffic conditions (Based on counted traffic volumes) 

 2018 Background Traffic conditions (Existing counted traffic volumes 
plus a growth rate of 3% over five years plus the development trips from 
the Erf 557 Mbekweni development, as discussed with municipal 
officials). 

 2018 Total Traffic conditions (Background Traffic volumes plus the 
expected Vlakkeland development trips)  

8. Study 
Intersections 
(existing control) 

 Int. 1: Jan v Riebeeck / Ring Road / Roggeland   (Stop Control) 

 Int. 2: Jan v Riebeeck / Mbekweni- / Vlakkeland Access      (Future Int.) 

 Int. 3: Jan v Riebeeck / Buitekant Street   (Traffic Signal) 

 Int. 4: Jan v Riebeeck / Bo Dal Road     (Stop Control) 

Refer to Figure 3 in Appendix A for the existing lane configuration and 
intersection controls. 

 
 
 

 

9. 2013 Existing 
Traffic Conditions 

 

 

 

The results of the existing intersection capacity analysis, based on existing 
traffic volumes and existing intersection geometry / control as indicated on 
Figure 3 of Appendix A, are as follows:  
 

Jan van Riebeeck Drive / Roggeland Road / Ring Road intersection: Operates 
at an acceptable Level-Of-Service (LOS C) during the a.m. peak hours and 
LOS D during the p.m. peak hours.  

Jan van Riebeeck Drive / Buitekant Street intersection: Operates at an 
acceptable LOS B during both peak hours.  
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9. 2013 Existing 

Traffic Conditions 
(continued) 

Jan van Riebeeck Drive / Bo Dal Road: Operates at an acceptable LOS D 
during the a.m. peak hours and LOS C during the p.m. peak hours. 

Hence, all the study intersections are currently operating at acceptable Levels-
of-Service and therefore NO road upgrades are proposed from an intersection 
capacity point-of-view.  See Figure 4 of Appendix A for the Existing Traffic 
conditions.  

10. Approved 
Developments/ 
Latent Rights 

The expected vehicle trips from the planned Erf 557 Mbekweni development 
were included in future traffic conditions analysis.  This development should 
include the following land uses:  

 Business zone    9 553 m2 

 Community facility  3 171 m2 

 Gap Housing   436 units 

Based on these land used and extent, it is expected that this Erf 557 Mbekweni 
development could generate approximately 480 total peak hour vehicle trips 
with a relatively balanced inbound and outbound trip distribution.  

11. 2018 Background 
Traffic Conditions 

The 2018 Background Traffic volumes were calculated by applying a 3 percent 
growth rate per annum to the existing / counted traffic volumes over a five year 
period plus the expected vehicle trips of Erf 557 Mbekweni development. 

Capacity analyses indicate that most study intersections will experience 
operational issues during the 2018 Background Traffic conditions, except the 
Jan van Riebeeck Drive / Buitekant Street intersection.  Hence the following 
upgrades are proposed as part of the 2018 Background Traffic conditions. 
 

Jan van Riebeeck Drive / Roggeland Road / Ring Road intersection: Will 
operate at unacceptable LOS E during the a.m. peak hour and LOS F during the 
p.m. peak hour. 

 Proposed Upgrade: Install a Traffic Signal, if and when warranted.  

 Operations after Mitigation: Acceptable LOS A during both peak hours.   
 

Jan van Riebeeck Drive / Mbekweni / Future Vlakkeland Access intersection: 
Will operate at acceptable LOS D during the a.m. peak hour.  However, it will 
operate an unacceptable LOS F during the p.m. peak hour.   

 Proposed Upgrade: Install a Traffic Signal, if and when warranted. Also 
provide turning lanes on the Jan van Riebeeck Road approaches.  
Based on the Road Access Guidelines (RAG), a dedicated northbound 
left-turn and southbound right-turn lanes are warranted. See Figure 10 
of Appendix A.  

 Operations after Mitigation: Acceptable LOS A during both peak hours.  
 

Jan van Riebeeck Drive / Bo Dal Road: Will operate at an unacceptable LOS F 
during both peak hours.  

 Proposed Upgrade: Install a Traffic Signal, if and when warranted.  

 Operations after Upgrade: Acceptable LOS B during both peak hours 
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12. Trip Generation 
Rates 

The South African Trip Generation Rates (SATGR) manual from the Department 
of Transport were used to calculate the appropriate trip generation rates for the 
Vlakkeland development, as follows:  

Land Use (Source Code) a.m. rate/hour  p.m. rate/hour 

Primary School (DoT)  0.9 / Pupil  0.9 / Pupil 

High School (DoT)  0.9 / Pupil  0.9 / Pupil 

Municipal Office (DOT) 2.3 / 100m2  2.3 / 100m2 

Subsidy Housing ( DOT) 0.5 / 100m2  0.5 / 100m2 

Gap Housing (DOT)  0.5 / 100m2  0.5 / 100m2 

Com Res Units (DOT)  0.5 / 100m2  0.5 / 100m2 

The expected development trips were adjusted to include internal and public 
transport trips, as summarised in Table 4 and Table 5 of Appendix B. 
 

13. Development 
Trips 

It is expected that a significant percentage of the development trips will be 
internal.  These are vehicle trips between the different land uses on the site. 
Hence, not all vehicle trips generated by this development were distributed to 
the external road network.  The proposed Vlakkeland development is a low 
income residential area and a significant percentage of these trips would occur 
by means of public transport and/or walking.  

Based on the expected trip generation rates as summarised above as well as 
the impact of internal and public transport trips, the Vlakkeland development is 
expected to generate the following peak hour trips on the external road network: 

 Peak Hour  In Out  Total 

 Weekday a.m.  992 1 021  2 013 

 Weekday p.m.  792   564  1 356 

These trips were used to determine the expected 2018 Total Traffic conditions. 
See Figure 7 for the Expected Development Trips.  
 

14. Trip Distribution 

The following trip distribution was used:  

 30% of trips to/from the north along Jan van Riebeeck Drive towards 
Wellington  

 55% of trips to/from the south along Jan van Riebeeck Drive towards 
Paarl  

 5% trips to/from Newton via Rand Street 

 5% trips to/from Mbekweni via Wamkelekile Street 

 5% to/from Weltevrede, along Springbok Street 

Refer to Appendix A, Figure 7 for an illustration of the Trip Distribution. 

 

 

15. Site Access/es 

 

 

 

The main future access to the Vlakkeland development will be from a new 
intersection along Jan van Riebeeck Drive (MR201), approximately 770 meters 
south of Buitekant Street and 800 meters north of Roggeland Road/Ring Road.  
Other accesses to Jan van Riebeeck Drive will also be possible via Rand Street 
to the north and/or Roggeland Road/Ring Road to the south of the site.  
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15. Site Access/es 
(continued) 

 

Three development accesses are proposed, as follows:  

 From the existing Jan van Riebeeck Drive / Buitekant Street 
intersection, through the north of the site via Rand Street and Newton 
Street.  It is recommended that the vehicle demand through Rand Street 
and Newton Street be kept as low as possible and that no additional 
road improvements are done along this road section to discourage 
additional traffic.  However, it is recommended that a pedestrian 
sidewalk of approximately 2 meters wide be provided from the 
commercial node within Vlakkeland, all the way along Rand Road and 
Newton Street to the Jan van Riebeeck Road / Buitekant Street 
intersection, to encourage pedestrian movement along this route.  

 A new traffic signal controlled intersection, located 770 meters south of 
Buitekant Street and 800 meters north of Roggeland Road/Ring Road. 
This is the main development access and most development trips 
should be encouraged to use this access to enter and exit the site.  This 
intersection will also provide a future link into Mbekweni.  This future 
signalised intersection will enable safer pedestrian crossing between 
Vlakkeland and Mbekweni.  

 From the existing Jan van Riebeeck Drive / Roggeland Road / Ring 
Road intersection, to the south of the site via Beets Street.  

Jan van Riebeeck Road is a Class 2 Road within a “Sub-Urban” Road Side 
Environment (RSE).  The recommended intersection spacing in the Road 
Access Guidelines (RAG) is 800 meters for traffic signal controlled intersections, 
with the above criteria.  The distance between the existing Buitekant Street and 
Roggeland Road intersections is 1 570 meters and there is also an open storm-
water channel at the midpoint between these two intersections.  Hence, the 
proposed new Vlakkeland Main Access have to be provided slightly north of the 
midpoint, at 770 meters south of the Buitekant Street intersection and 800 
meters north of the Roggeland Road intersection.  This intersection position was 
discussed and approved in principle with officials at the provincial government.  
See Figure 12 for the proposed location of the future Van Riebeeck 
Drive/Vlakkeland Access intersection.  

 

 

 

 

 

 

16. 2018 Traffic 
Conditions 

 

 

 

 

The 2018 Total Traffic volumes were calculated by adding the Vlakkeland 
development trips to the 2018 Background traffic volumes.  The analyses of the 
Total Traffic conditions are based on the upgrades recommended for the 
Background Traffic conditions.  The following upgrades are proposed for the 
2018 Total Traffic conditions. 

 

Jan van Riebeeck Drive / Roggeland Road / Ring Road intersection: Will 
operate over capacity during the a.m. peak hour with long side road queues.  

 Proposed Upgrade: Construct dedicated east- and westbound right-turn 
lanes and upgrade the traffic signal phases and settings to allow for 
turning phases from the side roads.  

 Operations after Mitigation: Acceptable LOS D during both peak hours.  
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16. 2018 Traffic 
Conditions 
(continued) 

 

Jan van Riebeeck Drive / Mbekweni / Future Vlakkeland Access intersection: 
The following geometry is recommended to ensure acceptable operations at this 
intersection as part of the proposed development.  

 Proposed Upgrade: Construct a southbound left-turn lane and 
northbound right-turn lane along Jan van Riebeeck Road.  There turning 
lanes are warranted based on the Road Access Guidelines (RAG) 
requirements. See Figure 10 of Appendix A.  Also provide a separate 
right-turn lane and a shared through and left-turn lane on the westbound 
approach.  

 Operations after Mitigation: Acceptable LOS D during the a.m. peak 
hour and LOS C during the p.m. peak hour.  

The upgrades as discussed above should be funded by the developer, since it is 
directly related to the development.  

17. Road Reserve 
widths and 
intersection 
spacing 

There are two typical Class 3 roads within the Vlakkeland development.  The 
one is the east-west road that enters the site from the new intersection on Jan 
van Riebeeck Drive and the other is the north-south Beets Street that connects 
Roggeland Road with this main east-west road.  The recommended road 
reserve widths for these Class 3 roads are 25 meters.  However, local widening, 
up to 30 meters wide, could be considered at major intersections to allow for 
turning lanes and other pedestrian and public transport facilities.  

The road reserve widths for the Class 4 roads on-site should be minimum 16 
meters, but it could range between 16 and 20 meters.  The road reserve widths 
of the Class 5a roads should be minimum 13 meters wide.  Any other Class 5 
road reserve that is narrower than 10 meters should be negotiated with the 
municipal authorities, to illustrate that all municipal services can be 
accommodated within the specified road reserve space.  

The road surface (“black top”) width for the Class 2 and 3 roads should be 7,4 
meters wide and the Class 4 roads should be minimum 7.0 meters wide, but 
also preferably 7,4 meters to accommodate two-way traffic.  The road width of 
the Class 5 roads could vary between 6 and 4 meters depending on the sub-
class and function.  This should be confirmed at the detail design stage with the 
municipal officials.  

The intersections spacing for the internal roads, as specified in the Provincial 
Administration of the Western Cape Road Access Guidelines, should be as 
follows:  

 Between Signals Major Intersections Driveway Access 

Class 3 540 meters 180 meters  Not Recommended 

Class 4 375 meters 120 meters  60 to 45 meters 

 
 

 
18. Pedestrians 

 

 

 

Existing facilities: There are no existing pedestrian facilities along the 
Vlakkeland site frontages.  

Proposed facilities: It is recommended that pedestrian signal heads and 
phases be provided at the future traffic signals proposed at the Jan van 
Riebeeck Drive / Vlakkeland Development Access intersection.  
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18. Pedestrians 
(continued) 

From site observations it was also noted that pedestrians walk along Jan van 
Riebeeck Drive and cross Jan van Riebeeck Drive at various locations. 
Crossing Jan van Riebeeck Drive is unsafe due to excessive vehicle speeds.  It 
is proposed that a fence be provided along the site frontage and that 
pedestrians should be encouraged to only cross at defined crossing locations.  

It is recommended that sidewalks of at least 2 meters wide be provided along 
the Class 3 and Class 4 roads on-site.   It is also recommended that a 
pedestrian sidewalk of 2 meters wide be provided from the commercial node 
within Vlakkeland, all the way along Rand Road and Newton Street to the Jan 
van Riebeeck Road / Buitekant Street intersection, to encourage pedestrian 
movement along this route. 

Street lighting should be provided at the future Jan van Riebeeck Drive / 
Vlakkeland Development Access intersection.  This should improve the visibility 
and safety of this intersection for pedestrians during early mornings and late 
afternoons. 

19. Public Transport 

Existing facilities: Currently there are no public transport facilities along Jan 
van Riebeeck Drive in the vicinity of the proposed development. 

Proposed facilities: It is recommended that bus / taxi embayment’s be 
provided along Jan van Riebeeck Drive on the downstream side of the 
Vlakkeland Access intersection as illustrated in Figure 12, Appendix A.  Bus / 
taxi embayment’s should also be provided on-site along the typical Class 3 and 
Class 4 routes.   

20. Parking 

It is recommended that the parking rates for the various land uses within the 
Vlakkeland development should be as summarised below. These rates were 
obtained from the Road Access Guidelines (Table 8.8.2) and illustrate rates for 
a Public Transport Zone PT1 (high public transport dependency).  

  Land use  Rate  

  Residential Units  1 bay / unit  

  Business  2 bays / 100m2  

This is a low income area and the expected parking demanded will be less than 
is typically required. 

 
 
 
 
 
 
 
 
21.Conclusions and 

Recommendations 

 

 

 

 

 

This report investigates the expected transport related impacts of the 
Vlakkeland development, located east of Jan van Riebeeck Drive, south of the 
residential area of Newton and west of Bo Dal Road, on Erf 8378, Paarl.  This 
investigation resulted in the following recommendations:  

Existing Traffic: All study intersections are currently operating at acceptable 
Levels-Of-Service (LOS).  Hence, no road upgrades are proposed from an 
intersection capacity point of view.  

Background Traffic: The following upgrades are proposed for this scenario:  

Jan v. Riebeeck / Roggeland- / Ring Road intersection:  

 Install a Traffic Signal, if and when warranted.  
Jan v. Riebeeck / Mbekweni / (Future Vlakkeland access) intersection: 

 Install a Traffic Signal, if/when warranted. Also construct northbound 
left-turn lane and southbound right-turn lane on Jan van Riebeeck Road 
plus provide an access road to Mbekweni.  
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21.Conclusions and 
Recommendations 
(Continued) 

 

Jan v. Riebeeck Drive / Bo Dal Road:  

 Install a Traffic Signal, if and when warranted.  
 

Development Trips: The development is expected to generate 2 013 weekday 
a.m. peak hour trips (992/1 021, in-/outbound) and 1 356 p.m. peak hour trips 
(792/564, in-/outbound). 

Access: The main access to the Vlakkeland development will be from a new 
intersection along Jan van Riebeeck Drive (MR201), approximately 770 meters 
south of Buitekant Street and 800 meters north of Roggeland Road/Ring Road.  
Other accesses to Jan van Riebeeck Drive will also be possible via Rand Street 
to the north and/or Roggeland Road/Ring Road to the south of the site. 

Total Traffic: The following upgrades are proposed for this scenario:  

Jan v. Riebeeck Drive / Roggeland Road / Ring Road intersection:  

 Construct dedicated east- and westbound right-turn lanes and upgrade 
the traffic signal phases and settings to allow for turning phases from 
the side roads.  

Jan v. Riebeeck Drive / Mbekweni / Vlakkeland Access intersection:  

 Construct a southbound left-turn lane and northbound right-turn lane 
along Jan van Riebeeck Road.  Provide a separate right-turn lane and a 
shared through and left-turn lane on the westbound / development 
approach and upgrade the traffic signal phases and settings.  

The upgrades should be funded by the developer, since it is directly related to 
the development.  

Pedestrians: Provide pedestrian signal heads and phases at the traffic signals 
of the Jan van Riebeeck Drive / Vlakkeland Development Access intersection. 
Also provide a fence along the site boundary / frontage to force pedestrians to 
only cross at intersections.  Provide a sidewalk of at least 2 meters wide along 
all major roads on-site and provide a pedestrian sidewalk between the 
commercial node within Vlakkeland, all the way along Rand Road and Newton 
Street to the Jan van Riebeeck Road / Buitekant Street intersection.  

Street lighting should be provided at the future Jan van Riebeeck Drive / 
Vlakkeland Development Access intersection.  This should improve the visibility 
and safety of this intersection for pedestrians during early mornings and late 
afternoons.  

Public Transport:  It is recommended that bus / taxi embayment’s be provided 
along Jan van Riebeeck Drive on the downstream side of the new Vlakkeland 
Access intersection.  Bus / taxi embayment’s should also be provided on-site 
along all the major routes on-site.  

Parking: To be provided at the rates recommended in Section 20 of this report.  

See Figure 12, Appendix A for a conceptual layout of the proposed upgrades 
along Jan van Riebeeck Road at the planned Vlakkeland development access.  

The impact of this development will be sufficiently mitigated if the upgrades 
recommended in this report are in place.  
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Table 1: Existing 2013 Traffic and 2018 Background Traffic  

No Intersection 

2013 Existing Peak Hour 
2018 Background Peak Hours (2013 

Geometry) 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

LOS Delay V/C LOS Delay  v/c LOS Delay V/C LOS Delay  V/C 

1 
Van Riebeeck DR/ 

Roggeland RD 
C 19.6 0.31 D 26.2 0.42 E 39.6 0.62 F >50 0.89 

2 
Van Riebeeck DR/ 

Future Access 
Future Intersection Future Intersection D 27.3 0.50 F >50 0.64 

3 
Van Riebeeck DR/ 
Wamkelekile RD 

B 19.7 0.49 B 15.5 0.45 C 22.1 0.63 B 16.7 0.74 

4 
Van Riebeeck DR/ 

Springbok St 
C 34.4 0.68 C 22.8 0.44 F >50 

>1.
0 

F >50 0.90 

 

Table 2: 2018 Background Traffic and 2018 Background Traffic (with upgrades). 

No Intersection 

2018 Background Peak Hours (2013 
Geometry)  

2018 Background Peak hour (2018 
Background Geometry) 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

LOS Delay V/C LOS Delay  v/c LOS Delay V/C LOS Delay  V/C 

1 
Van Riebeeck DR/ 

Roggeland RD 
E 39.6 0.62 F >50 0.89 A 8.9 0.60 A 9.6 0.60 

2 
Van Riebeeck DR/ 

Future Access 
D 27.3 0.50 F >50 0.64 A 7.8 0.57 A 6.9 0.48 

3 
Van Riebeeck DR/ 
Wamkelekile RD 

C 22.1 0.63 B 16.7 0.74 C 29.6 0.72 C 24.7 0.64 

4 
Van Riebeeck DR/ 

Springbok St 
F >50 

>1.
0 

F >50 0.90 B 17.7 0.59 B 14.6 0.49 

 

 

 

 

 

 

 

 

 

 



 

 

Table 3: 2018 Background Traffic (with upgrades) and 2018 Total Traffic (with upgrades) 

No Intersection 

2018 Background Peak hour (2018 
Background Geometry) 

2018 Total Traffic Conditions (2018 Total 
Traffic Geometry) 

PM Peak Hour SAT Peak Hour PM Peak Hour SAT Peak Hour 

LOS Delay V/C LOS Delay v/c LOS Delay V/C LOS Delay V/C 

1 
Van Riebeeck DR/ 

Roggeland RD 
A 8.9 0.60 A 9.6 0.60 D 42.5 0.98 D 44.5 0.73 

2 
Van Riebeeck DR/ 

Future Access 
A 7.8 0.57 A 6.9 0.48 D 40.7 0.93 C 23.1 0.81 

3 
Van Riebeeck DR/ 
Wamkelekile RD 

C 29.6 0.72 C 24.7 0.64 C 31.2 0.83 C 21.6 0.67 

4 
Van Riebeeck DR/ 

Springbok St 
B 17.7 0.59 B 14.6 0.49 C 28.4 0.71 C 26.3 0.60 

 

Table 4: Proposed Trip Generation Rates 

Land Use Units Source 
Size/ 

Volume 

Weekday AM Peak Hour 

Rate In Out Internal 
Public 

Transport 

Primary School 100m2 DOT 1 100 0.90 54% 46% 50% 10% 

High School 100m2 DOT 1 200 0.90 71% 29% 50% 10% 

Subsidy Housing Units DOT210 2 350 0.50 35% 65% 25% 15% 

Gap Housing Units DOT210 704 0.50 35% 65% 25% 15% 

Community residential Units Units DOT210 137 0.50 35% 65% 25% 15% 

Business 100m2 ITE815 5 342 5.25 51% 49% 25% 15% 

Municipal Office 100m2 DOT710 4 313 2.30 85% 15% 25% 15% 

  Weekday PM Peak Hour 

Primary School 100m2 ITS Adj. 1 100 0.18 43% 57% 50% 10% 

High School 100m2 ITS Adj. 1 200 0.18 46% 54% 50% 10% 

Subsidy Housing Units DOT210 2 350 0.50 65% 35% 25% 15% 

Gap Housing Units DOT210 704 0.50 65% 35% 25% 15% 

Community residential Units Units DOT210 137 0.50 65% 35% 25% 15% 

Business 100m2 ITE815 5 342 5.43 50% 50% 25% 15% 

Municipal Office 100m2 DOT710 4 313 2.30 15% 85% 25% 15% 

 

 

 

 



 

 

 

Table 5: Expected Development Trips 

Total Driveway Trips

Land Use 
Weekday AM Peak Hour Weekday PM Peak Hour

In Out Total In Out Total

Primary School 535 455 990 85 113 198 

High School 767 313 1080 99 117 216 

Subsidy Housing 411 764 1175 764 411 1175 

Gap Housing 123 229 352 229 123 352 

Community residential Units 24 45 69 45 24 69 

Business 143 137 280 145 145 290 

Municipal Office 84 15 99 15 84 99 

Total Driveway Trips 2087 1958 4045 1381 1017 2399

Internal Trips

Land Use In Out Total In Out Total

Primary School 267 228 495 43 56 99 

High School 383 157 540 50 58 108 

Subsidy Housing 103 191 294 191 103 294 

Gap Housing 31 57 88 57 31 88 

Community residential Units 6 11 17 11 6 17 

Business 36 34 70 36 36 73 

Municipal Office 21 4 25 4 21 25 

Internal Trips 847 682 1529 391 312 703

Public Transport

Land Use In Out Total In Out Total

Primary School 53 46 99 9 11 20 

High School 77 31 108 10 12 22 

Subsidy Housing 62 115 176 115 62 176 

Gap Housing 18 34 53 34 18 53 

Community residential Units 4 7 10 7 4 10 

Business 21 21 42 22 22 44 

Municipal Office 13 2 15 2 13 15 

Public Transport 248 255 503 198 141 339

Total Net New Trips

Land Use In Out Total In Out Total

Primary School 214 182 396 34 45 79 

High School 307 125 432 40 47 86 

Subsidy Housing 247 458 705 458 247 705 

Gap Housing 74 137 211 137 74 211 

Community residential Units 14 27 41 27 14 41 

Business 86 82 168 87 87 174 

Municipal Office 51 9 60 9 51 60 

Total Net New Trips 992 1021 2013 792 564 1356
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Photo 1: Northbound view on the Western side of Jan van Riebeeck Drive 
 

Photo 2: Southbound view on the Eastern Side of Jan van Riebeeck Drive 

  

Photo 3: Informal Pedestrian pathways west of Jan van Riebeeck Drive Photo 4: Pedestrian Pathways east of Jan van Riebeeck Drive 

 

  



 

 

 

Photo 1: Roggeland Road / Jan van Riebeeck Drive intersection. 

 

 

Photo 2: Jan van Riebeeck Drive / Buitekant Street intersection 

  

Photo 3: Signalised Pedestrian Crossing on Jan van Riebeeck Drive Photo 4: Jan van Riebeeck Drive / Springbok Street intersection 
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Table 2: Proposed works, cost estimates & phasing - Future Water System

Item No.
(See Figures

1 & 2)
Description

Estimated 
cost *

(R-yr 2013/14 
value)

Comments

DWW1.24a 690 m x 315 mm Ø Pipe to install  1 143 240 When Vlakkeland phase 1 develops.

DWW1.24b 275 m x 315 mm Ø Pipe to install   482 580 When Vlakkeland phase 2 develops.

DWW1.24c 440 m x 315 mm Ø Pipe to install   745 220 When Vlakkeland phase 4 develops.

DWW1.25a 455 m x 200 mm Ø Pipe to install   417 340 When Vlakkeland phase 1 develops.

DWW1.25b 595 m x 200 mm Ø Pipe to install   537 040 When Vlakkeland phase 1 develops.

DWW1.25c 210 m x 200 mm Ø Pipe to install   207 760 When Vlakkeland phase 1 develops.

DWW1.25d 425 m x 200 mm Ø Pipe to install   391 580 When Vlakkeland phase 2 develops.

DWW1.25e 660 m x 200 mm Ø Pipe to install   592 620 When Vlakkeland phase 3 develops.

DWW1.25f 445 m x 200 mm Ø Pipe to install   408 660 When Vlakkeland phase 5 develops.

DWW1.26 190 m x 160 mm Ø Pipe to install   156 800 When Vlakkeland phase 7 develops.

DWW1.27 945 m x 250 mm Ø Pipe to install  1 066 520 When Vlakkeland phase 7 develops.

DWW1.47 55 m x 250 mm Ø Pipe to install   97 440 When Vlakkeland phase 7 develops.

6 246 800

DWW.B5 New 347 l/s @ 50 m booster pump station on 
Leliefontein bulk pipeline 

 4 624 000 Required to augment bulk water supply to Wellington

DWW.B23 5420 m x 560 mm Ø Pipe to install  28 735 000 Replace existing 375 mm diameter pipe (existing pipe in 
bad condition)

DWW.B24 5625 m x 560 mm Ø Pipe to install  29 802 360 Replace existing 375 mm diameter pipe (existing pipe in 
bad condition)

DWW.B25 3155 m x 560 mm Ø Pipe to install  16 942 100 Replace existing 375 mm diameter pipe (existing pipe in 
bad condition)

80 103 460
86 351 000

* Costs include P&G's, Contingencies & Fees, but exclude EIA studies, registration of servitudes and/or land acquisition and VAT.

TOTALS

Vlakkeland - Wellington

Sub-totals Water Demand Management

Distribution System Items

Bulk Supply Items
Sub-totals Distribution System Items



Table 3: Proposed works, cost estimates & phasing - Future Sewer System

Item No.
(See Figure 3) Description

Estimated 
cost *

(R-yr 2013/14 
value)

Comments

DPS1.8 180 m x 160 mm Ø New Gravity   196 600 When Vlakkeland phase 7 develops.

DPS1.9 239 m x 200 mm Ø New Gravity   278 600 When Vlakkeland phase 7 develops.

DPS1.10 144 m x 315 mm Ø New Gravity   248 200 When Vlakkeland phase 1 develops.

DPS1.11a 609 m x 200 mm Ø New Gravity   658 900 When Vlakkeland phase 1 develops.

DPS1.11b 484 m x 200 mm Ø New Gravity   530 400 When Vlakkeland phase 1 develops.

DPS1.11c 289 m x 160 mm Ø New Gravity   296 900 When Vlakkeland phase 1 develops.

DPS1.11d 367 m x 160 mm Ø New Gravity   368 400 When Vlakkeland phase 2 develops.

DPS1.11e 310 m x 160 mm Ø New Gravity   316 200 When Vlakkeland phase 3 develops.

2 894 200

DPS1.3 275 m x 675 mm Ø replace existing 450 mm 
Ø bulk sewer

 1 139 500 When Vlakkeland phase 7 develops.

DPS1.4 Upgrade capacity of existing Mbekweni PS 
from 100 l/s to 185 l/s

  500 000 When Vlakkeland phase 2 develops.

DPS1.5 1420 m x 500 mm Ø upgrade existing 300 
mm Ø rising main.

 4 748 900 When Mbekweni PS is upgraded.

DPS1.6 1025 m x 450 mm Ø bulk sewer  3 255 900 New bulk sewer for Vlakkeland and surrounding future areas (including Jan 
van Riebeeck road-crossing).

DPS1.7 505 m x 400 mm Ø bulk sewer  1 179 600 New bulk sewer for Vlakkeland area.

10 823 900
13 718 100

* Costs include P&G's, Contingencies & Fees, but exclude EIA studies, registration of servitudes and/or land acquisition and VAT.

TOTALS
Sub-totals Bulk supply items

Vlakkeland - Wellington

Distribution System Items

Sub-totals distribution system items

Bulk supply items
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1 INTRODUCTION AND SCOPE OF WORK 
 
Lyners was appointed by Drakenstein Municipality as part of the Jubelie Professional Resource 
Team (PRT) as Consulting Civil Engineers for the preparation of a Stormwater Management Plan 
for erf 8378, Paarl, Drakenstein. 
 
This report is based on a draft town planning layout by Nuplan Africa dated 29 July 2013, site 
inspections, detailed survey, liaison with local authority, previous studies and available existing 
services information. 
 
 

2 LOCATION AND BACKGROUND 
 
A locality plan is attached in Annexure A. Erf 8378, Paarl is approximately 100ha and is situated 
east of Jan van Riebeeck Drive and west of Bo-Dal Road. It is bordered in the south by erf 1341 
and the north by erven 2569 and 361 as well as Newton residential area. 
 
During this study, a flood study and an Aquatics Assessment were completed by Sinske Consult 
and DH Environmental Consulting (DHEC) respectively to ensure that the correct design 
parameters were used during design and that no environmental issues could arise during the 
development of Vlakkeland. 
 
After the aforementioned reports were completed, the PRT discussed the proposed house 
placement layout with Drakenstein Municipality for approval. During these discussions a report 
conducted by Ninham Shand (November 2002) was submitted to Lyners for assessment. 
 
Drakenstein Municipality requested this study from the PRT to enable them to make an informed 
decision regarding the proposed layout. 
 
 

3 INFORMATION UTILIZED 
 
The following information was provided : 
 

• Drommedaris Emergency Housing project report on bulk stormwater management by 
Ninham Shand Consulting Engineers (November 2002). Hereafter referred to as Shand 
Report. (Annexure A) 

 
The following information was used in the preparation of this report : 
 

• A detailed topographical survey of the entire site, including of existing culverts and existing 
channels, 

• Site visits, 

• Aerial photographs, 

• A flood study Erf No 8378 (Vlakkeland), Paarl - Mbekweni, Kleinbosch and Dal Rivers by 
Sinske Consult, June 2013. Hereafter referred to as Sinske Report. (Annexure B) 

• An Aquatics Assessment by DHEC, June 2013. (Annexure C) 

• Layout of proposed development by Nuplan Africa (2.551-houseplacements-01) 
 
 

4 GOALS OF THE STORMWATER MANAGEMENT PLAN 
 
The goal of the stormwater management plan are to : 
 

• Reduce possible flood damage including damage to life, property and the environment. 

• Minimize, to the extent practical, any increase in stormwater runoff from the new 
development. 

• Reduce soil erosion caused by new development. 

• Assure the adequacy of existing stormwater infrastructure. 

• Maintain and prevent further damage to existing stormwater canals. 
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• Maintain the integrity of stream channels for their biological functions, as well as for 
drainage. 

• To minimize pollution in stormwater runoff from new and existing developments and 
enhance the physical and biological integrity of stormwater and aquatic life. 

• To protect the public safety through a proper design and operation of existing stormwater 
and additional runoff as a result of the proposed development. 

 
To achieve these goals this plan outlines specific stormwater design and performance for the 
proposed development. 
 
 

5 EXISTING STORMWATER DRAINAGE AND SERVICES 
 
As prescribed in detail in the flood study, completed by Sinske Consult, the Vlakkeland 
development is affected by four rivers, namely : 
 

• Mbekweni River, 

• Seven Springs, 

• Kleinbosch River; and 

• Dal River 
 
In Annexure D the proposed stormwater layout and culverts are indicated. All the above streams 
flow in a westerly direction towards Jan van Riebeeck Drive and ultimately flow through the three 
culverts (C, G and I) under Jan van Riebeeck Drive. The flow of culverts C and G joins west of Jan 
van Riebeeck Drive and continue to flow in the northern channel in a westerly direction. 
 
Stormwater flow through culvert H and I, drains via in the southern channel in a westerly direction. 
 
In the Drommedaris emergency housing project report on bulk stormwater management, certain 
constraints are stipulated which limits the amount of stormwater released from the Vlakkeland 
development. Three scenarios were evaluated and analyzed during the aforementioned study. 
 
 

6 CONCLUSION FROM STUDIES 
 

6.1 DROMMEDARIS EMERGENCY HOUSING PROJECT REPORT ON BULK STORMWATER 
MANAGEMENT 
 

6.1.1 Summary 
 
The peak flow rate for the Mbekweni catchment was determined as follows: 
 

Flood 1:50 1:100 

Peak flow rate 119m
3
/s 135m

3
/s 

 
Three scenarios were evaluated. Scenario 1 represents that two boxes of (southern culvert) Culvert 
I are blocked and one partially blocked with an invert level of approximately 104.23 masl. Scenario 
2 assumed that sediment in one of the blocked boxes of the culvert I is removed to an invert level 
of approximately 104.23 masl (same level of partially blocked box); and scenario 3 assumes that 
the entire culvert I are cleared to provide three 3m span x 2.5m rise openings. 
 
With reference to Table 4 : “Maximum routed outflow and headwater elevation at Jan van Riebeeck 
Road culvert system” from the above mentioned report, the following are calculated. 
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Return 
Period 

Culvert 

Maximum discharge (m
3
/s) 

Maximum headwater 
elevation (masl) Overtopping 

level (masl) Scenario Scenario 

1 2 3 1 2 2 

1:50 
Year 

Northern 
(culvert C) 

24.0 19.0 10.0 

106.84 106.61 106.24 106.91-107.0 
Middel 

(culvert G) 
64.0 56.0 42.0 

Southern 
(culvert I) 

21.0 36.0 68.0 

Total 109.0 111.0 120.0 

 
For each of the scenarios certain upgrades were proposed for each constraint. The report 
recommended that Scenario 2 should be implemented to accommodate the 1:50 year flood. 
 
As discussed with Mr J Knaggs of Drakenstein Municipality, he also recommended that Scenario 2 
must be further investigated for design purposes. 
 
Therefore the upgrades required (according to scenario 2) on the west side of Jan van Riebeeck 
Drive should include the following: 
 

6.1.2 Proposed upgrades to be completed west of Jan van Riebeeck Drive. 
 

6.1.2.1 Northern Channel 
 
The northern channel requires the following upgrades. 
 

Location 
Additional culverts/raise 

bank or bridge 

Northern branch 0.9 

Relocation bridge between Jan van Riebeeck and Pinzi Road 
culverts 

New clear span bridge 

Pinzi Road culverts (4x3mx2m) 1 x 3.0m x 2.0m 

Zingizani Road culvert (4x3.4mx1.7m) 1 x 3.4m x 1.7m 

Railway culvert (3x3mx2m) 1 x 3.0m x 2.0m 

 
6.1.2.2 Southern Channel 

 
The following two alternatives were proposed for a section of the southern channel in the Shand 
Report: 
 
Alternative 1 
 
The installation of culverts would minimize the risk, safety and would have considerable social 
benefits of facilitating access between adjacent communities as they will be divided by a channel. 
 
Alternative 2 
 
The flow in this section of the channel for this alternative will reach velocities of up to 4m/s and will 
be lined with concrete blocks or 300mm thick RENO mattresses. This channel will be easily 
maintained but the high velocities in this open channel would present a possible health and safety 
risk although the channel would be fenced. Therefore alternative 1 would be preferable. 
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The following table summarizes the proposed amendments to the southern channel. 
 

Location Proposed amendments 

Reach between Jan van 
Riebeeck and Mbekweni Road 

Trapezoidal channel with 1:2 side slopes and base width of 4m 

Mbekweni Road culverts 3 x (2.4m x 1.8m) box culverts (one additional culvert barrel) 

Steep reach between 
Mbekweni Road culvert and 
stilling basin 

Alternative 1 Alternative 2 

1 x (3.6m x 2.4m) box culvert Trapezoidal channel with 
1:2 side slopes and base 
width of 4m 

Reach between stilling basin 
and Drommedaris Road 

Trapezoidal channel with 1:2 side slopes and bose width of 4m 

Drommedaris Road culvert 2 x (3.6m x 1.5m) box culverts (one additional culvert barred) 

Reach between Drommedaris 
Road and Railway culverts 

Trapezoidal channel with 1:2 side slopes and base width of 8m 

Railway culverts Existing 1 x (6m x 1.6m) box culvert 

 
6.1.3 Cost estimates 

 
The capital cost estimates for scenario 2 are summarized in the table below. It should be noted that 
this cost estimate was conducted in November 2005 and should therefore be escalated. 
 

Location Cost Scenario 2 (2005) 
Total Cost 
Scenario 2 (2005) 

Total Cost 
Scenario 2 (2013) 

Northern Channel R 382 157.00 
R   9 533 723.00 R   20 436 381.94 Southern Channel - 

Alternative 1  
R 9 151 567.00 

Northern Channel R 382 157.00 
R   5 409 317.00 R   11 595 351.39 Southern Channel - 

Alternative 2  
R 5 027 161.00 

 
The estimated cost to complete the upgrades of the Northern Channel and Southern Channel, 
Alternative 1 is R 9 533 723.00 and for Alternative 2 the estimated cost is R 5 409 317.00. These 
costs include contingencies and VAT, but exclude professional fees and disbursements. These 
costs escalated at 10% per annum to 2013 will be approximately R 20 436 381.94 and  
R 595 351.39 for alternative 1 and 2 respectively. 
 

6.2 FLOOD STUDY ERF NO 8378 (VLAKKELAND), PAARL – MBEKWENI, KLEINBOSCH AND DAL 
RIVERS 
 

6.2.1 Summary 
 
The peak flow rates (Post development) that cross Jan van Riebeeck Drive was determined and 
summarized in the table below. 
 

Flood 1:50 Year 1:100 Year 

Peak flow rate 88.7m
3
/s 113.1m

3
/s 
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All the post developments peak flow rates and requirements were determined and are summarized 
in the table below. 
 

Culvert/Inlet Location 1:50 Year (m
3
/s) 1:100 Year (m

3
/s) 

A 10.6 13.0 

B 10.6 13.0 

C 10.6 13.0 

D 7.2 9.2 

E 10.8 13.8 

F 29.1 36.4 

G 39.9 50.2 

H 38.2 49.9 

I 38.2 49.9 

 
For the proposed development of Vlakkeland, the culverts, inlet and outlet structures should be 
designed to accommodate the above mentioned flow rates. 
 
Several upgrades to existing culverts was proposed and will be implemented during the detailed 
designed of the proposed development. 
 

6.3 AQUATICS ASSESSMENT (VLAKKELAND, PAARL, WESTERN PROVINCE) 
 

6.3.1 Summary 
 

The site encompasses a reach of highly degraded streamlines passing through the south western 
corner of the proposed development. Given that the streamline is already so degraded, from recent 
and historical abuse, it may be an option well-worth considering re-aligning the streamline. 
 
The proposed position of the detention facility in the south-western corner of the site will be in a 
degraded area where a small dam once existed. A managed stormwater ponding system would 
serve the shortcoming of ponds in the area between Vlakkeland and Klein Vlakkeland properties.  
 

7 STORMWATER DRAINAGE AND CONTROL SYSTEM 
 

7.1 PURPOSE AND DESIGN PRINCIPLES 
 
Stormwater system can be categorized into two systems, namely minor and major stormwater 
systems. The purpose and principle of stormwater control for the proposed development will be 
accommodated in a single system that includes a major and minor system. 
 

7.2 MINOR SYSTEM 
 
The primary goal of the minor system is to ensure convenience and safety to residents during 
normal rainfall. The minor system usually consist of road drainage channels and kerbs, kerb inlets, 
grid inlets, manholes, pipes and open channels to discharge runoff towards the major drainage 
system. The preliminary sizing of these elements are determined on the basis of short a duration, 
high intensity rainfall taking into account a concentrated flow entering the minor system. 
 

7.3 MAJOR SYSTEM 
 
The major system will not often be utilized to its full capacity as its purpose is to convey and control 
large floods. During more severe storms the minor stormwater networks will be flooded and 
allowance shall be made in the layout and design of roads for escape routes towards bulk 
stormwater channels and detention ponds. Trapped low points in the layout and design will be 
avoided as far as possible. These escape routes will consist of larger diameter pipes and channels 
to ensure stormwater is conveyed in a safe and efficient manner. 
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8 ANALYSIS OF THE PROPOSED STORMWATER DRAINAGE SYSTEM 

 
8.1 GENERAL 

 
The proposed site will be defined in one catchment area. Additional runoff will be conveyed 
towards Channel 1 (Seven Springs). 
 
The Mbekweni River will be accommodated in open channel towards culverts B and C where it will 
flow in a westerly direction. 
 
Runoff entering the proposed development on the eastern boundary will be directed through the 
stormwater system to culvert E. Channel 1 is proposed to accommodate the flow starting at D and 
flowing in a westerly direction towards culvert E and ultimately to culvert G. the streamline entering 
the site in the south will also be accommodated in this channel as proposed in the Aquatics 
Assessment by DH Environmental Consulting.. 
 
The Kleinbosch River will flow through culvert F and join Channel 1 and flow towards culvert G. 
 
The Dal River will flow through culvert H towards culvert I. 
 

8.2 CONSTRAINTS 
 
Due to the constraints stipulated in the Shand Report, the amount of that may be released west of 
Jan van Riebeeck are summarized in the table below. 
 
Table 8.2.1 : Flow rate capacity of Jan van Riebeeck culverts 

Culvert 1:50 Year flood (Scenario 2) 

C 19m
3
/s 

G 56m
3
/s 

I 36m
3
/s 

Total 111m
3
/s 

 
The required capacity of the culverts C, G and I according to the Sinske Report should be as 
follows : 
 
Table 8.2.1 : Required flow rate of Jan van Riebeeck culverts 

Culvert 1:50 Year flood (m
3
/s) 1:100 Year flood (m

3
/s) 

C 15.9 19.5 

G 39.9 50.2 

I 38.2 49.9 

Total 94.0 119.6 

 
As the upgrades to the west of Jan van Riebeeck will only be able to accommodate the 1:50 year 
flood, therefore only the flow rates indicated in table 8.2.1 can be released even in a 1:100 year 
flood. 
 

8.3 MINOR SYSTEM 
 
The design of the minor stormwater system will allow for smaller floods as previously stated. 
Design principles will take into account engineering, environmental, ecological health and safety, 
aquatic, social, construction and design objectives. 
 

8.4 MAJOR SYSTEM 
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8.4.1 Preliminary design of channels 
 
The following preliminary designs were prepared regarding the sizing of channels. 
 

8.4.1.1 Channel 1 
 
This channel flowing from culvert D towards culvert E and ultimately to culvert G will consists of a 
combined low flow channel and high flow channel. The channel will have the following estimated 
dimensions. 
 

 
 
 
The maximum flow depth during a 1:100 year flood will approximately be 0.84m. The channel will 
mainly consist of grass and grass blocks to ensure a natural feel to the channel. Grass blocks will 
only be installed in the low flow channel to ensure soil protection during high flow rates. 
 

8.4.1.2 Channel 2 
 
This channel flowing from inlet A towards culvert B and through culvert C will have the following 
estimated dimensions. 
 
 
 

 
 
The channel will mainly consist of grass and grass blocks to ensure a natural feel to the channel. 
 
The maximum flow depth of the proposed channel will approximately be 0.8m. 
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8.4.1.3 Channel 3 
 
This channel flowing in a westerly direction from culvert H towards culvert I will have the following 
dimensions. 
 

 
 
 
The channel will mainly consist of grass and grass blocks to ensure a natural feel to the channel. 
 
The maximum flow depth of Channel 3 will be 0.88m. 
 

8.4.2 Preliminary design of detention facilities 
 
The Client requested that the additional runoff caused by the development of erf 2569 must also be 
accommodated by the Vlakkeland development. Currently the additional runoff caused by the 
development has not been confirmed, but is estimated at approximately 0.5m

3
/s and 0.6m

3
 for the 

1:50 and 1:100 year floods. This additional detention was also accommodated in the design. 
 
The detention ponds will accommodate the runoff and stormwater at two locations indicated on the 
layout in Annexure D. 
 
Preliminary design calculations were carried out to determine the required volumes that will be 
required to return the 1:100 year flood for each detention pond. These calculations indicated that 
the 1:100 year flood can be accommodated in the detention ponds as described below. 
 

8.4.2.1 Detention pond 1 
 
Detention pond 1 situated to the north-western side of the proposed development next to Jan van 
Riebeeck Drive has an estimated 1:100 year peak inflow of (19.5 + 0.6 = 20.1m

3
/s)  and an 

maximum outflow of 19m
3
/s. 

 
 
The proposed detention pond will require to be able to retain approximately 358m

3
 during a 1:100 

year flood. The area available for detention is approximately 2.13ha (2130m
3
). Therefore a water 

depth of approximately 0.2m can be expected during a 1:100 year flood in Pond 1. The overtopping 
level of Jan van Riebeeck Drive according to Ninham Shand report is approximately 106.94MSL. A 
freeboard of at least 300mm will be implemented. 
 

8.4.2.2 Detention facility 2 
 
Detention facility/pond is situated to the south west of proposed development next to Jan van 
Riebeeck Drive. As previously discussed in Section 8.2 will detention pond 2 have an maximum 
inflow (1:100 year flood) of 101.1m

3
/s and an outflow of 92m

3
/s. 

 
The required capacity to accommodate the runoff and stormwater will be 4910m

3
. An area of 

approximately 5.88ha (5880m
2
) is available for detention. The maximum water depth of detention 

pond 2 will be approximately 0.8m. 
 
The entire detention facility will be able to accommodate approximately 31 500m

3
 before a level of 

105.80MSL is achieved. The overtopping level of Jan van Riebeeck Drive according to Ninham 
Shand report is approximately 106.94MSL. 
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9 MANAGEMENT REQUIREMENTS 
 

9.1 STORMWATER SYSTEM 
 
Stormwater structures must be maintained and cleaned to remove silt and debris on a regular 
basis. 
 

9.2 LITTER TRAPS 
 
Liter traps should be cleaned on regular basis. Liter to be removed and disposed to municipal solid 
waste. 
 

9.3 DETENTION FACILITIES AND CHANNELS 
 
Detention facilities and channels should have a monthly maintenance program and must include 
moving of grass in ponds and channels as well asof alien vegetation if necessary. Rodding of 
drainage pipes must be conducted on a regular basis to ensure no debris are building up in the 
system. 
 

10 CONCLUSOIN 
 

This stormwater management plan gives a preliminary indication of how stormwater and runoff will 
be accommodated within the proposed development in terms of quantity and quality. It is however 
important to note that this report will have to be updated during the detail design phase as more 
information will be required and analyzed. 
 
A possible Stormwater master plan must be conducted to ensure the assumption made during this 
report are acceptable. 
 
Some of the existing structures and constraints (culverts, banks, ect) require to be upgraded west 
of Jan van Riebeeck. Some culverts on the proposed development can be removed while other 
must be replaced. 
 
With reference to the Aquatics Assessment and the Flood study report there will be no 
insurmountable issues and constraints. Therefore is the proposed location, erf 8378, favorable for 
the development of Vlakkeland and will all requirements and constraints can be accommodated 
during the development thereof. 
 
 
 
 
 

 

Fred Laker Pr Tech Eng Pr CPM MSAICE 
for LYNERS 
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ANNEXURE A : 
 

DROMMEDARIS EMERGENCY HOUSING PROJECT REPORT 
ON BULK STORMWATER MANAGEMENT (SHAND REPORT) 
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ANNEXURE B : 
 

FLOOD STUDY ERF NO 8378 (VLAKKELAND),  
PAARL – MBEKWENI, KLEINBOSCH AND DAL RIVERS  

(SINSKE REPORT)
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ANNEXURE C : 
 

AQUATICS ASSESSMENT
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ANNEXURE D : 
 

PROPOSED STORMWATER LAYOUT
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ANNEXURE E : 
 

PROPOSED STORMWATER CHANNEL SECTIONS
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ANNEXURE F : 
 

ADDITIONAL CALCULATIONS 
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THE PROPOSED DEVELOMENT OF ERF 8378, 
PAARL, VLAKKELAND TOWNSHIP 

ADDENDUM TO THE STORMWATER PLAN 
PREPARED BY LYNERS CONSULTING 

ENGINEERS AND PROJECT MANAGERS 

1 PROPOSED DEVELOPMENT 

The Western Cape Government plans to develop low cost housing on Erf 8378, Paarl, 

Vlakkeland. As may be seen in Figure 1, the area is impacted by the runoff from four 

catchments, viz. the Mbekweni, Seven Springs,Kleinbosch and Dal Rivers. 

 

FIGURE 1: THE PROPOSED DEVELOPMENT AREA IN RELATION TO THE FOUR 

CATCHMENTS (SINSKE, 2013) 

  

VLAKKELAND 
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2 SCOPE OF THIS STUDY 

This study is in the form an addendum to the Stormwater Management Plan, which has 

been prepared by Lyners Consulting Engineers and Project Managers. 

The study is also supplementary to the flood study which was prepared by the late Dr 

B. H. Sinske and includes earlier flood studies also prepared by him: 

• Flood study Erf no. 8378 (Vlakkeland), Paarl – Mbekweni, Kleinbosch and Dal 

Rivers – June 2013. 

The Drakenstein Municipality has subsequently requested that cogniscance be taken 

of the possible effects of future climate change on storm rainfall intensities and hence 

on the stormwater management plan. 

This study serves to show that sufficient allowance has been made for the climate 

change effect. 
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3 IMPACT OF CLIMATE CHANGE ON RAINFALL 

INTENSITY FOR VLAKKELAND 

The City of Cape Town commisioned the University of Kwazulu Natal to investigate the 

likely effect of climate change on storm intensities in the Western Cape. The 

recommendation from this investigation was that an increase of 15% be allowed for. 

This was accepted by the City and a set of point storm rainfall depths has been 

prepared for a one minute by one minute grid covering the Western Cape 

The point rainfall figures applicable to the Vlakkeland catchments have been extracted 

friom the Western Cape database and are set out in Table 1 and Figure 2 below. 

TABLE 1: POINT STORM RAINFALL INTENSITIES FOR VLAKKELAND 
EXTRACTED FROM CCT DESIGN GRID INCORPORATING CLIMATE CHANGE 
FACTOR 

Return Event Duration/Rainfall (inc CC Factor) 

Period Min Min Min Min Min Min Min Min 

y 5 10 15 30 45 60 90 120 

2 69.5 49.5 40.6 28.1 22.5 19.3 15.5 13.3 

5 87.4 62.6 51.4 35.4 28.5 24.3 19.6 16.8 

10 100.3 71.5 58.9 40.5 32.5 27.8 22.4 19.2 

20 112.7 80.7 66.1 45.5 36.6 31.3 25.2 21.6 

50 129.7 92.2 75.9 52.3 42.0 36.0 28.9 24.7 

100 142.6 101.7 83.6 57.5 46.2 39.6 31.8 27.2 

200 155.5 111.3 91.5 62.9 50.5 43.3 34.8 29.8 

 

 

 

FIGURE 2: IDF CURVES FOR VLAKKELAND EXTRACTED FROM CCT DESIGN 

GRID INCORPORATING CLIMATE CHANGE FACTOR (DE WET, 2014) 
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4 EVALUATION OF THE STORM RAINFALL USED IN THE 

SINSKE REPORT 

In the report prepared by Dr Sinske the Rational method was used with point rainfall 

figures extracted from hyetal maps produced by Dr Sinske (1982, 1993, 1999). 

The time of concentration for the 4 main catchments. Mbekweni, Seven Springs, 

Kleinbosch and Dal Rivers range from approximately 0,5 hours to 1,5 hours. 

Therefore in order to compare the storm rainfall used in the Sinske report with the 

figures from the UKZN investigation which included the climate change effect, a 1 

hour storm event was evaluated. These data are listed in Table 2 and shown 

graphically in Figure 3. 

It may be seen that the Sinske report point rainfalls are 12-51% higher than the 

UKZN’s figures which includes the allowance for climate change increases. 

TABLE 2: POINT STORM RAINFALL FOR VLAKKELAND EXTRACTED FROM CCT 
DESIGN GRID INCORPORATING CLIMATE CHANGE FACTOR 

Return Event Duration/Rainfall (inc CC Factor) 

Period Min Min Min Min Min Min Min Min 

y 5 10 15 30 45 60 90 120 

2 5.79 8.24 10.16 14.03 16.91 19.28 23.27 26.53 

5 7.28 10.43 12.84 17.71 21.35 24.34 29.36 33.50 

10 8.36 11.92 14.72 20.24 24.38 27.83 33.58 38.37 

20 9.39 13.46 16.52 22.73 27.45 31.32 37.76 43.13 

50 10.81 15.37 18.98 26.14 31.51 36.00 43.36 49.49 

100 11.88 16.94 20.89 28.75 34.65 39.60 47.76 54.47 

200 12.96 18.55 22.89 31.47 37.91 43.28 52.17 59.57 
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FIGURE 3: SINSKE STORM RAINFALL COMPARED TO CCT DESIGN GRID 

INCORPORATING CLIMATE CHANGE FACTOR 
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5 CONCLUSIONS 

The point storm rainfall figures used in the Sinske report, which forms the basis of the 

stormwater management plan for Paarl, Vlakkeland are 12-51 % higher than the 

UKZN storm rainfall data which includes a 15% increase for climate change. 

It is therefore concluded that no further adjustment needs to be made to the Sinske 

report or to the Stormwater Management Plan to allow for climate change effect. 
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Unit Rate Quantity Amount Quantity Amount Quantity Amount TOTAL

Estimated construction period - months 50 5 58

15,00% 14 737 609             1 507 908               17 340 934                 33 586 452                 

R/ha 20 000,00                     101                         2 020 000               -                          -                              2 020 000                   

Demolish existing infrastructure Sum 100 000,00                   3                             300 000                  -                          -                          -                          -                              300 000                      

Bulk Earthworks : Cut to Fill R/m3 35,00                            530 000                  18 550 000             -                          -                          -                          -                              18 550 000                 

Bulk Earthworks : Cut to Stockpile R/m3 35,00                            -                          -                          -                          -                          -                              -                              

Bulk Earthworks : Cut to Spoil R/m3 35,00                            -                          -                          -                          -                          -                          -                              -                              

-                              

110mm HDPE PE100 PN12.5 R/m 590,46                          13 050                    7 705 559               -                          -                          -                              7 705 559                   

160mm HDPE PE100 PN12.5 R/m 580,27                          1 500                      870 411                  -                          -                          -                          -                              870 411                      

200mm HDPE PE100 PN12.5 R/m 802,04                          2 330                      1 868 746               -                          -                          -                          -                              1 868 746                   

250mm HDPE PE100 PN12.5 R/m 745,34                          -                          -                          -                          -                          -                              -                              

315mm HDPE PE100 PN12.5 R/m 865,51                          -                          -                          -                          -                          -                              -                              

355mm HDPE PE100 PN12.5 R/m 1 234,95                       -                          -                          -                          -                          -                              -                              

R/m 1 760,45                       -                          -                          -                          -                          -                              -                              

R/m 865,51                          1 440                      1 246 327               1 246 327                   

Sum 8 000 000,00                -                          -                          -                          -                          -                              -                              

Sum 3 300 000,00                1                             3 300 000                   3 300 000                   

Sum 53 900 000,00              -                          -                          -                          1                             53 900 000                 53 900 000                 

R/m 745,34                          -                          -                          -                          1 000                      745 336                      745 336                      

Sum -                          -                          -                          -                              -                              

110mm PVC-U Class 34 R/m 640,20                          -                          -                          -                          -                              -                              

160mm PVC-U Class 34 R/m 804,78                          13 665                    10 997 319             -                          -                          -                              10 997 319                 

200mm PVC-U Class 34 R/m 855,90                          306                         261 905                  -                          -                          -                              261 905                      

250mm PVC-U Class 34 R/m 909,80                          -                          -                          -                          -                              -                              

315mm PVC-U Class 34 R/m 1 047,87                       -                          -                          -                          -                              -                              

355mm PVC-U Class 34 R/m 1 178,99                       -                          -                          -                          -                          -                              -                              

R/m 1 791,50                       -                          -                          -                          -                          -                              -                              

R/m 1 948,90                       -                          -                          -                          -                              -                              

Sum 10 000 000,00              -                          -                          -                          -                          -                              -                              

R/m 1 047,87                       144                         150 893                  150 893                      

R/m 855,90                          484                         414 256                  414 256                      

R/m 804,78                          656                         527 936                  527 936                      

Sum 815 000,00                   1                             815 000                      815 000                      

Sum 360 000,00                   -                          -                          -                          1                             360 000                      360 000                      

Sum 3 390 000,00                -                          -                          -                          1                             3 390 000                   3 390 000                   

R/m 1 948,90                       -                          -                          -                          1 025                      1 997 623                   1 997 623                   

R/m 1 791,50                       -                          -                          -                          505                         904 708                      904 708                      

Sum -                          -                          -                          -                          -                              -                              

R/m 903,00                          -                          -                          -                              -                              

R/m 1 068,75                       9 150                       9 779 063               -                          -                          -                          -                              9 779 063                   

R/m 1 463,00                       1 550                      2 267 650               -                          -                          -                          -                              2 267 650                   

R/m 1 528,75                       -                          -                          -                          -                          -                          -                              -                              

R/m 1 574,50                       -                          -                          -                          -                          -                          -                              -                              

R/m 1 790,25                       -                          -                          -                          -                          -                          -                              -                              

R/m 2 123,00                       -                          -                          580                         1 231 340               -                          -                              1 231 340                   

R/m 2 308,75                       -                          -                          -                          -                          -                          -                              -                              

R/m 2 564,50                       -                          -                          -                          -                          -                          -                              -                              

R/m 2 976,00                       -                          -                          -                          -                          670                         1 993 920                   1 993 920                   

Subsurface drainage R/m 210,00                          14 124                    2 966 040               850                         178 500                  1 300                      273 000                      3 417 540                   

Sum 5 000,00                       14                           70 000                    70 000                        

R/m3 50,00                            -                          -                          -                          -                          250 000                  12 500 000                 12 500 000                 

Overland stormwater channel 1 Sum 9 524 400,00                -                          -                          -                          -                          1                             9 524 400                   9 524 400                   

Replace and construction of Culverts Sum 1 500 000,00                -                          -                          -                          -                          4                             6 000 000                   6 000 000                   

-                              

Telkom ducts - 110mm single R/m 354,60                          4 220                      1 496 412               425                         150 705                  -                          -                              1 647 117                   

Telkom ducts - 110mm double R/m 594,60                          4 220                      2 509 212               255                         151 623                  -                          -                              2 660 835                   

Telkom ducts - 160mm single R/m 497,60                          -                          -                          170                         84 592                    -                          -                              84 592                        

Electrical ducts - 110mm single R/m 223,00                          844                         188 212                  85                           18 955                    -                          -                              207 167                      

Electrical ducts - 110mm double R/m 589,00                          844                         497 116                  51                           30 039                    -                          -                              527 155                      

Electrical ducts - 160mm single R/m 394,50                          -                          -                          34                           13 413                    -                          -                              13 413                        

R/m 594,60                          -                          -                          -                          -                          -                          -                              -                              

R/m 223,00                          -                          -                          -                          -                          -                          -                              -                              

R/m2 42,53                            -                          -                          -                          -                          -                          -                              -                              

R/m -                               -                          -                          -                          -                          -                          -                              -                              

R/m 2 456,37                       11 066                    27 182 135             -                          -                          -                          -                              27 182 135                 

R/m 2 851,85                       3 058                      8 720 950               -                          -                          -                          -                              8 720 950                   

R/m 6 238,45                       -                          -                          450                         2 807 301               -                          -                              2 807 301                   

R/m 7 617,11                       -                          -                          400                         3 046 843               -                          -                              3 046 843                   

R/m 7 617,11                       -                          -                          -                          -                          1 300                      9 902 241                   9 902 241                   

Sum 10 000 000                   -                          -                          -                          1,00                        10 000 000                 10 000 000                 

Sum -                               -                          -                          -                              -                              

112 988 339           11 560 632             132 947 160               257 496 131               

10,00% 11 298 834             1 156 063               13 294 716                 25 749 613                 

124 287 173           12 716 695             146 241 877               283 245 744               

-                               -                          -                          -                          -                              -                              

124 287 173           12 716 695             146 241 877               283 245 744               

3260 38 125                    3 901                      44 859                        86 885                        

Estimated construction period - months -                          -                          -                              -                              

-                               -                          -                          -                              -                              

Medium voltage network Sum -                               -                          -                          -                              -                              

Low voltage network Sum -                               -                          -                          -                              -                              

Sum 0 -                          -                          -                              -                              

-                          -                          -                              -                              

10% 10,00% -                          -                          -                              -                              

-                          -                          -                              -                              

Sum -                          -                          -                              -                              

-                          -                          -                              -                              

3260 -                          -                          -                              -                              

124 287 173           12 716 695             146 241 877               283 245 744               

Professional fees - Disbursements

Civil Engineering sevices (% value work)

8 019 294,50          1 239 502,55          9 226 803,21              18 485 600,26            

10% 801 929,45             123 950,25             922 680,32                 1 848 560,03              

8 821 223,95          1 363 452,80          10 149 483,53            20 334 160,28            

Electrical Engineering sevices

-                          -                          -                              -                              

-                          -                          -                              -                              

133 108 396,66      14 080 147,77        156 391 360,05          303 579 904,49          

8280 16 075,89               1 700,50                 18 887,85                   36 664,24                   

Note : Bulk services contributions, Supervision, Geotechnical investigations, survey etc - to be allowed for in the feasibility - No provision was made for VAT

Water Master Plan Item DWW.B5 - Booster Pump

Water Master Plan Item DWW1.24a, DWW1.24b & DWW1.24c - 315 mm pipe

Water Master Plan Items (DPS1.10) 144 m x 315 mm pipe

Water Master Plan Items (DPS1.11b) 484 m x 200 mm pipe

Water Master Plan Items (DPS1.11c & DPS1.11d) 656 m x 160 mm pipe

Water Master Plan Items DWW1.27 & DWW1.47 - 1000 m x 250 mm pipe

Development cost per erf - inclusive of fees

Total for Civil engineering construction 

Total for Electrical engineering construction

Total Fees for Electrical engineering services

Civil engineering construction cost per erf

Electrical engineering construction cost per erf

Civil and Electrical engineering construction cost  - excl VAT

Subtotal

Contingencies

Subtotal - Construction cost

ECSA 2012 fees

Disbursements

Total Fees for Civil engineering services

Disbursements

Electrical engineering services:

25 m reserve - 8m premix (with sidewalks 2.0m and 2 x 2.5 Parkings)

Water Master Plan Items (DPS1.5) 1420 m x 500 mm rising main

Water Master Plan Item (Possible upgrades to Network)

Development cost - inclusive of civil, electrical services and professional fees

Water Master Plan Items (DPS1.3) 275 m x 675 mm pipe

Outlet Structures

Misc electrical costs

ECSA 2012 fees

375mm 100D

450mm 100D

525mm 75D

Parking area

8 m reserve - 4.5m premix

Misc works

Misc - Hard Landscaping feature

COST ESTIMATE: ENGINEERING SERVICES

Water (Excl meters)

Stormwater

Detention ponds

Electrical cable

Water Master Plan Items (DPS1.6) 1025 m x 450 mm pipe

Water Master Plan Items (DPS1.7) 505 m x 400 mm pipe

Cable ducts

300mm 100D

1050mm 75D

600mm 75D

675mm 75D

750mm 75D

825mm 75D

900mm 75D

Preliminary and general

Bulk Earthworks

Preliminary and general 

Civil engineering services:

Subtotal - Construction cost

Municipal levies (to be resolved)

Water Master Plan Items DWW.B23, DWW.B24 & DWW.B25 - 14200 m x 560 mm pipe

Misc Ducts

Roads

Subtotal

Contingencies (10%)

10 m reserve - 4.5m premix

13 m reserve - 5.0m premix

16 m reserve - 7.4m premix (with sidewalks 1.5m and 1 x 2.5m Parking)

Intersection and upgrades to existing infrastructure

20 m reserve - 8m premix (with sidewalks 2.0m and 2 x 2.5 Parkings)

Street lighting & bollards

Water Master Plan Items (DPS1.4) Upgrade to Pumping Station

VLAKKELAND PAARL (ENTIRE 

PROPOSED SITE)

Internal Link Bulk Total

Site Clearance

525mm GRP

Sewer 

400mm GRP

450mm GRP

Water Master Plan Item (Possible/provisional upgrades to Network)
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