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EXECUTIVE SUMMARY 

 

The capacity of the Bayside Canal is severely compromised by extensive reed growth 

downstream of the canal’s outlet. The aim of this project is to obtain Environmental 

Authorisation for the best option to increase the capacity of the Bayside Canal stormwater outfall 

and to provide treatment facilities to also address the quality of the stormwater discharged into 

Rietvlei. This Report deals with the engineering aspects related to the investigations and 

preliminary design of the interventions required to alleviate the abovementioned issues. 

 

Bayside Canal runs along the western boundaries of two shopping centres: Bayside Mall and 

Table View Mall.  The open canal serves as the only stormwater outfall culvert for a large 

catchment that includes West Beach, a large portion of Table View as well as existing and new 

developments in Parklands and Sunningdale. 

 

BKS (2009) conducted a study on this outfall system, they brought forward a number of 

recommendations to improve the system and most of these were implemented. The study also 

found that although the canal has the hydraulic capacity to handle a 1 in 50 year storm, the water 

levels in Rietvlei contribute significantly to the reduced available capacity in the lower part of the 

canal. This was further confirmed in the BVi (2014) report where a survey was conducted and 

found that the water level in the canal upstream of the sewage pump station is higher than the 

water level in the water sport area of Rietvlei. It was found that the water level difference is 

caused by dense reed growth at the Bayside Canal outlet. The reed growth impedes discharge of 

stormwater and causes surcharges upstream. 

 

Five interventions were investigated in order to alleviate the backwater and capacity problem in 

Bayside Canal as follows: 

 

Intervention 1 investigated reducing stormwater runoff entering Bayside Canal by diverting 

stormwater flows from the northern-most development of the catchment (Sunningdale Phase 

12A and Phase 13-15) to the Big Bay outfall, thereby reducing the catchment size and total runoff 

entering Bayside Canal.  

 

Intervention 2 investigated reducing peak flows at Bayside Canal by increasing stormwater 

attenuation facilities of new developments in Sunningdale and Parklands. This also included an 

investigation to utilise the full capacity of existing detention ponds in Table View, the Grey 

Avenue pond was identified as a possible intervention. For all new developments in Sunningdale 

and Parklands, detention facilities have been designed and constructed to allow a permissible 

runoff discharge of 5.6 ℓ/s/ha for all storm events up to the 1 in 100 year storm. 5.6 ℓ/s/ha is an 

improvement to the 1 in 2 year storm pre-developed runoff of 6.7 ℓ/s/ha. 

 

Intervention 1 and 2 were previously identified and investigated as options in the Stormwater 

Master Plan compiled by BVi (2014). These interventions were adopted and are currently being 
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implemented. Environmental Authorisation has already been granted for the Big Bay stormwater 

outfall extension to Sunningdale (Intervention 1). The combined effect of Interventions 1 and 2 

will result in the reduction of peak flows entering the Bayside Canal by 3.16 m³/s for a 50 year 

storm event and 3.31 m³/s for a 100 year storm event. This reduction of peak flows would assist in 

relieving pressure on the Bayside Canal, however further intervention is required to solve the 

capacity problem at the outlet. 

 

Three additional engineering interventions have been identified and investigated to further 

address these concerns, as illustrated in Figure A. These can be summarised as follows: 

 

Intervention 3 investigated further reduction of the total stormwater runoff entering Bayside 

Canal by diverting the flows from the West Beach catchment away from the canal for discharge 

into the Waves Edge wetland or directly into Rietvlei. It was found that a high water level in 

Rietvlei would cause water to back up into the Waves Edge wetland and ultimately up the outfall 

culverts. The diverted flows coming from upstream would surcharge and discharge onto the 

surface leading to the flooding of immediate property. This poses an imminent threat to the 

surrounding property. It was also found that only part of the West Beach flows (runoff for the 5 

year storm event) can be diverted, all flows exceeding this capacity would still have to pass on to 

the Bayside Canal. The estimated cost for this diversion is R 32 450 000 (incl. VAT). 

 

Intervention 4 also investigated reducing the total stormwater runoff entering Bayside Canal by 

diverting the runoff from the Table View catchment away from the canal and along new culverts 

in Pentz Drive discharging to the proposed Rietvlei stormwater treatment ponds. Similarly to 

Intervention 3, only a portion of the Table View flow can be diverted and all flows exceeding this 

capacity would still have to be passed on to the Bayside Canal. A high water level in Rietvlei 

would also cause water to back up in the culverts.  The diverted flows coming from upstream 

would create pressure and cause the stormwater to surcharge and discharge onto the surface via 

manholes and catchpits along Pentz Drive. This would also lead to the flooding of immediate 

property.  This intervention would also require construction to take place in an already fully 

developed and occupied residential and commercial area. Working space for construction would 

be very limited and the accommodation and relocation of existing services would be a major 

constraint.  The estimated costs for this intervention is R 42 350 000 (incl. VAT).  

 

Intervention 5 investigated increasing the capacity of the Bayside Canal by clearing and lining 

the side slopes of the canal. It was found that, with the flow path being cleared and the side 

slopes lined, the stormwater runoff from 50 year RI and 100 year RI storm events can be 

accommodated without flooding the Table View Mall site. Intervention 5 also investigated 

installing a trash collection facility to capture solid waste by installing a floating boom; 

constructing sedimentation ponds; and compartmentalising the existing reed beds into successive 

ponds for the treatment of stormwater runoff. A bypass channel running parallel to the reed beds 

is further proposed to act as an escape route around restrictions for major storms (storms greater 

than the 50 year RI) to flow freely to Rietvlei. The bypass canal would reduce the risk of flooding 

upstream property. 
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The cost of implementing Intervention 5 is estimated to be R 50 155 000 (incl. VAT). This allows 

for the construction of the bypass channel, clearing and lining of the Bayside Canal side slopes at 

an estimated cost of R 30 055 000 (incl. VAT), as providing floating booms to intercept litter and 

for construction of the reed bed pond system at an estimated  cost of R 20 100 000 (incl. VAT). 

 

Based on the investigations, Intervention 3 and 4 are not supported due to technical and financial 

constraints. Intervention 5 is the preferred option in terms of the fundamental objectives of the 

project:  

 

 Alleviating the backwater and allow the canal to drain fully; 

 Increasing capacity of the Bayside Canal south of Blaauwberg Road; 

 Providing a bypass channel where high order storms can directly discharge into Rietvlei 

without flooding the Bayside Canal; 

 Reducing the reed growth while ensuring good water quality at the Rietvlei water sport 

area;  

 Providing facilities to remove litter and trash from the stormwater and improvement of 

quality stormwater discharged to Rietvlei. 

 

Intervention 5 can be implemented in two phases: 

 

 Phase 1 consists of clearing and lining of the side slopes of Bayside Canal between 

Blaauwberg Road and the reed beds, the construction of a control weir and bypass 

channel, and the installation of a floating boom to trap floating litter and trash up stream 

of the overflow weir.  

 Phase 2 consists of organising the existing natural reed beds by clearing, construction of 

earth berms to form ponds, organise flow patterns and provide access for operation and 

maintenance of the reed beds, and the construction of sedimentation ponds as pre-

treatment of stormwater.   
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SECTION 1-  INTRODUCTION 

 

1.1 BACKGROUND 

 

Garden Cities act as Agent for the City of Cape Town to obtain Environmental Authorisation for 

improvements and upgrading of the Bayside Canal stormwater outfall which is currently 

experiencing capacity problems due to backwater in the lower portion of the canal.  This is 

largely caused by extensive reed growth downstream of the canal outlet. 

 

The Bayside Canal is also experiencing an accumulation of litter and solid waste along the canal 

invert (possibly originating from the adjacent business centres), this waste eventually ends up in 

the reeds at the outlet creating an eyesore and a threat to the water quality at Rietvlei.  

 

Garden Cities appointed BVi Consulting Engineers to undertake the necessary engineering work 

to investigate interventions required to address the abovementioned issues. Environmental 

Authorisation for the implementation of the proposed interventions would be required and an 

investigation documented in a preliminary design report would form part of the Basic 

Assessment. 

 

1.2 PROJECT BRIEF 

 

The aim of the project is to obtain Environmental Authorisation for the best option to increase the 

capacity of the Bayside Canal stormwater outfall and to provide treatment facilities to improve 

the quality of the stormwater discharged into Rietvlei. 

 

The aspects requiring investigation are as follows: 

 

 Determining the total catchment served by the Bayside Canal outfall; 

 Investigating possible measures to reduce stormwater runoff entering the Bayside Canal; 

 Assessing the existing canal capacity and investigating measures to increase this; 

 Assessing the effect of extensive reed grow at the canal outlet and mitigation thereof; and  

 Improving the quality of stormwater discharged into Rietvlei. 

 

1.3 OBJECTIVES 

 

This report serves to provide engineering input for a Basic Assessment conducted by CCA 

Environmental.  The objectives of this report are outlined as follows: 

 

 Assess and provide recommendations to improve the current situation at Bayside Canal 

by reducing flows and/or increasing capacity to safeguard upstream properties against 

flooding; 
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 Assess and provide recommendations to reduce the negative impact of reed growth on 

the capacity of the canal while ensuring good water quality at the Rietvlei water sport 

area; and 

 Assess and provide recommendations to address solid waste pollution in the canal and at 

the canal’s discharge point to prevent suspended matter from reaching the Rietvlei Water 

Body.
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SECTION 2-  PROJECT BACKGROUND 

 

2.1 BAYSIDE CANAL AND CATCHMENT SERVED 

 

The Bayside Canal runs along the western boundaries of the two shopping centres, Bayside Mall 

and Table View Mall.  The open canal serves as the only stormwater outfall culvert for a large 

catchment that includes West Beach, a large portion of Table View as well as new developments 

in Parklands and Sunningdale, as indicated in Figure 2-1.  The total area served by Bayside Canal 

is approximately 1 540 Ha. 

 

2.2 UPGRADING OF THE BAYSIDE CANAL: PRELIMINARY REPORT BY BKS (2009) 

 

Aecom (formally BKS (Pty) Ltd, and henceforth referred to as BKS) was appointed by the City of 

Cape Town (Roads and Stormwater) to assess and provide recommendations regarding the 

hydraulic capacity of the Bayside Canal. This was commissioned following flooding incidences at 

the canal during high order storms and also to address pollution concerns within the canal. 

 

BKS used a software package, PC-SWMM, to model stormwater flows for the following three 

development scenarios for the Blaauwberg catchment (see Annexure A for the stormwater flows 

for each scenario):  

 

 Existing Infrastructure: this determined the stormwater runoff for the then existing 

development in 2009.  

 Fully Developed Infrastructure: this determined the stormwater runoff where all the 

planned development frameworks are fully constructed (Sunningdale, Parklands and 

Sandown), including the then planned detention facilities. 

 Upgraded Infrastructure: this determined the stormwater runoff for the fully developed 

system however with the following upgrades put in place to increase the available 

capacity at the Bayside Canal: 

o Flow restrictions were implemented along the Sunningdale Canal and Eskom 

Servitude Canal in order to reduce flows and utilise the upstream detention 

capacity; 

o An additional culvert was installed at the Blaauwberg Road crossing to alleviate 

flow restrictions which caused a backwater effect upstream and elevated flooding 

levels; 

o The Bayside Canal capacity downstream of Blaauwberg Road was improved by 

reshaping and landscaping portions of the canal as shown in Annexure B. 

 

The BKS study found that, although the Bayside Canal has the hydraulic capacity to handle the 

runoff of a 1:50 year storm, the water levels in the Rietvlei contribute significantly to the available 

capacity in the lower part of the canal.  
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The water levels in Rietvlei, in turn, are impacted upon during the rainy season by the increased 

flows in the Diep River and by stormwater discharged from the upstream urban catchments of 

Table View, West Beach, Sunningdale and Parklands. Rietvlei acts as a large detention facility 

where the water level rises after storm events but drops gradually as Rietvlei drains out to the 

Milnerton Lagoon. The water level in Rietvlei at any given time is a function of a number of 

factors, of which the flood runoff from the upstream Diep River catchment plays the 

predominant role. 

 

The water level in Rietvlei for extreme storm events with a return interval of 50 and 100 years 

was applied to determine floor levels of buildings adjacent to Diep River, Rietvlei and Milnerton 

Lagoon as laid down in the Water Act. The highest water level is produced approximately 24 

hours after the start of the storm event, this is when flood water from the furthest point of the 

larger Diep River catchment (Malmesbury) reaches the Rietvlei. By then, the discharge from the 

smaller Bayside Canal catchment for that storm event has already been absorbed in Rietvlei. In 

light of this, it would be unrealistic to use the high water level created by a 1:50 year storm from 

the Diep River catchment for testing the capacity of the Bayside Canal for another 1:50 year storm 

event.  

 

A more realistic approach was taken by BKS who considered the joint coincidental probability of 

two storm events in the Bayside Canal and the Diep River occurring at the same time to 

adequately determine the backwater effect of the Rietvlei on the Bayside Canal.  In the BKS 

report it was noted that a short duration storm, which causes peak discharges on a small 

catchment such as for the Bayside Canal catchment, may not be critical for the larger Diep River 

catchment. If the same storm causes a peak discharge on both catchments, the peaks would be 

out of phase due to the catchment areas being different in sizes.  The time to peak for each 

drainage area would be different, the peak flow from the small catchment would have passed 

before the peak flow from the large catchment would have maximum impact. 

 

Based on the above, BKS used the approach as outlined in the Urban Drainage Design Manual 

(Hydraulic Engineering Circular (HEC) No. 22) of the Federal Highway Administration of the 

United States Department of Transport (FHWA, 1996) to adopt frequencies for coincidental 

occurrences in Diep River/Rietvlei and Bayside Canal as follows: 

 

Table 2.1: Frequencies for Coincidental Occurrence (BKS, 2009) 

 Diep River Catchment 

Main Stream (Diep River) 

Bayside Canal Catchment 

Tributary (Bayside Canal) 

Catchment Size 

Ratio 
122 1 

Scenario 1 
 1:10 year Return Interval 

10% Probability 

Rietvlei Flood Level     

3.49m MSL 

 1:50 year Return Interval 

2% Probability 

Scenario 2 
1:25 year Return Interval 

4% Probability 

Rietvlei Flood Level     

3.90m MSL 

1:100 year Return Interval 

1% Probability 
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In Scenario 1, a 10 year RI storm event in the Diep River catchment would result in a water level 

of 3.49m MSL at Rietvlei. In Scenario 2, a 25 year RI storm event in the Diep River catchment 

would result in a water level of 3.90m MSL at Rietvlei. Scenario 2was used for modelling the 

stormwater runoff for Bayside Canal outfall as this was seen as the worst case scenario. The 

water level at Rietvlei was kept at a constant 3.90m MSL while all storms of up to a 1:100 year 

Return Interval were modelled for the Bayside Canal. 

 

2.3 CENTRAL AND WESTERN BLAAUWBERGSTORMWATER MASTER PLAN BY BVi (2014) 

 

BVi updated the BKS stormwater model to reflect the fully developed catchments of future and 

existing development frameworks in Sunningdale, Parklands and Sandown. The permissible 

stormwater discharge for the new developments was further reduced from 6.7 ℓ/Ha/s (as per the 

approved Stormwater Master Plan prepared by CIVtech, 2008) to 5.6 ℓ/Ha/s. This resulted in the 

increase of detention capacities. 

 

The stormwater networks of the new developments, with reduced permissible stormwater 

discharge and increased detention facilities, were incorporated in the updated model. This model 

showed that the ultimate flow in the Bayside Canal would be reduced with additional detention 

facilities provided in the new developments. 

 

In the BVi Stormwater Master Plan Report (2014), two post-developed scenarios were tested with 

the stormwater model. The first scenario allows the runoff from the new Sunningdale 

development (Phase 12 to 15) to discharge into the Bayside Canal outfall, while the second 

scenario entailed discharging a portion of this runoff to the existing Big Bay outfall. The model 

showed that the Bayside Canal can theoretically accommodate both scenarios, however the 

second scenario provided relief for the canal due to the reduced runoff. 

 

BVi also found that the capacity of the Bayside Canal is governed by the water level in the 

wetland at the discharge point. A survey of the Bayside Canal was conducted for the BVi Report 

(2014) and it indicated that the water level in the canal upstream of the sewage pump station is 

higher than the water level in the water sport area of Rietvlei. It was found that the water level 

difference is caused by dense reed growth at the Bayside Canal outlet. The reed growth impede 

discharge of stormwater and causes surcharges upstream. The reeds extend above the water 

levels and would therefore also prevent a clear passage for large stormwater flows. Refer to 

Annexure C for the survey and longitudinal section showing water levels at Bayside Canal. 
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2.4 OPTIONS IDENTIFIED TO ADDRESS THE CAPACITY PROBLEM AT THE BAYSIDE 

CANAL 

 

For the preparation of this preliminary design report, provisional engineering solutions were 

identified by BVi to address the litter and capacity problems at the Bayside Canal. The 

provisional solutions were briefly investigated and presented to the Client, City of Cape Town 

representatives, freshwater specialists, heritage specialist and botanical specialist. The purpose of 

this was to receive input from the various parties, address major concerns and make the 

necessary alterations prior undertaking thorough investigation of each solution.   

 

Five solutions, henceforth referred to as interventions, were identified as reflected in Figure 2-2: 

 

2.4.1 Intervention 1: Reduction of Bayside Canal Outfall Catchment 

 

The objective of this intervention is to reduce the stormwater runoff entering the Bayside Canal 

by reducing the catchment. This entails diverting stormwater runoff from the northernmost 

portion of the catchment (Sunningdale Phase 12 to 15) to the Big Bay outfall. 

 

2.4.2 Intervention 2: Reduction of Permissible Stormwater Discharge 

 

The objective of this intervention is to reduce stormwater peak flows by increasing stormwater 

attenuation upstream the Bayside Canal. This entails constructing larger detention facilities in the 

new developments of Sunningdale, Parklands and Sandown, and introducing new detention 

facilities at Grey Avenue in Table View. 

 

2.4.3 Intervention 3: West Beach Stormwater Diversion 

 

The objective of this intervention is to reduce the total stormwater flows entering the Bayside 

Canal by diverting the stormwater runoff from the West Beach catchment and discharging 

directly into one of two possible outlet points. 

 

The provisional design entailed intercepting the flow in the existing stormwater pipe in Rose 

Innes Road and diverting the runoff to a new culvert that would be laid underneath the existing 

NMT lane along the western boundary of the R27. 

 

2.4.4 Intervention 4: Table View Stormwater Diversion 

 

The objective of this intervention is to reduce the total stormwater flows entering the Bayside 

Canal by diverting the stormwater runoff from the Table View catchment to the east and 

discharging it directly into Rietvlei.  

 

The provisional design entailed intercepting the flow coming from the 1500mm diameter pipe, 

running east-to-west in Blaauwberg Road, and diverting it into a culvert that may follow three 

possible routes to the Rietvlei stormwater treatment ponds proposed in Intervention 5. 
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2.4.5 Intervention 5: Rietvlei Stormwater Ponds and Bayside Canal 

 

The objective of this option is firstly to increase the canal’s capacity and secondly to address the 

litter problem and improve water quality. The provisional design consist of the following 

components: 

 

 Lining of the Bayside Canal from Blaauwberg Road southwards;  

 Reducing the reed growth at the canal’s discharge point to Rietvlei;  

 Installing a trash collection system, i.e. a screen structure; 

 Constructing a stormwater pond system which includes sedimentation ponds and large 

reed bed ponds; and   

 Constructing a new bypass channel for high order storms adjacent the pond system. 
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SECTION 3-  BASELINE REPORTS FROM SPECIALISTS 

 

3.1 FRESHWATER SPECIALIST 

 

The Freshwater Specialist conducted a baseline study with reference to the engineering options 

prepared by BVi and the following was found with regards to Intervention 3 to 5: 

 

Intervention 3: West Beach Stormwater Diversion 

The study found that the sedge open water pans at the Marine Drive/R27 Intersection (henceforth 

called the Waves Edge wetland) contain unique characteristics that may be altered by the 

additional stormwater from the West Beach catchment. It was therefore recommended that the 

wetland be bypassed and the runoff be discharged directly into Rietvlei. Further investigation of 

the sensitivity of the wetland would be done for the Basic Assessment. 

 

Intervention 4: Table View Stormwater Diversion 

It was found that a diversion of stormwater along Pentz Drive with a discharge point at the 

north-eastern corner of the proposed pond system would have a low impact on the existing 

Rietvlei. 

 

Intervention 5: Rietvlei Stormwater Ponds and Bayside Canal 

The direct habitat loss impacts with regards to upgrading the canal are likely to be low and can 

be easily mitigated. It was recommended that the kikuyu grass that has invaded the area be 

removed and the Typha bulrushes not be replanted.  

 

Construction of a stormwater treatment system between the Bayside Canal discharge point and 

Rietvlei is supported by the study. However, it was recommended that the size of the proposed 

treatment system be revised and relocated north of the naturally occurring ridge, see green 

arrows in Figure 3-1. It was noted that cognisance should be taken of the Estuary Management 

Plan for the area as well as outcomes of the hydrodynamic modelling of the Rietvlei Wetland. 

(Blue Science, 2015) 

Figure 3-1: Recommended Extent of Stormwater Ponds (Blue Science, 2015) 
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3.2 BOTANICAL SPECIALIST 

 

The botanical baseline investigation found that all elements of the existing Bayside Canal have 

been disturbed and transformed (i.e. not in its natural form), therefore the proposed engineering 

interventions would have little to no impact. It was further noted that the presiding assessment 

for this area would be from the Freshwater Specialist. (Bergwind Botanical Surveys & Tours CC, 

2015) 

 

3.3 HERITAGE SPECIALIST 

 

No surface archaeological heritage was located during the inspection along the areas of concern. 

The Rietvlei area at the Bayside Canal discharge point has been disturbed during construction 

and maintenance activities. It is highly unlikely that archaeological remains would be 

encountered in this area.  (Agency for Cultural Resource Management, 2015) 
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SECTION 4-  BAYSIDE CANAL OUTFALLINTERVENTIONS 

 

The findings and recommendations of the specialists were taken into account for the updating 

and detailing of the Engineering Interventions. Where applicable, preliminary designs were 

prepared to allow technical evaluation of the options. The resultant designs are discussed in this 

section. 

 

4.1 INTERVENTION 1: REDUCTION OF BAYSIDE CANAL OUTFALL CATCHMENT 

 

The objective of this intervention is to reduce the stormwater runoff entering the Bayside Canal 

by reducing the catchment. A total area of 162.0 Ha from the future Sunningdale Phase 12-15 

development would now be diverted to the Big Bay outfall system (see yellow area in Figure 4-

1).  A peak runoff of 3.68 m3/s pre-developed flow would thus be prevented from entering the 

Bayside Canal outfall for a 100 year storm event, and 2.99 m3/s for a 50 year storm event. 

Stormwater runoff from this catchment would be further attenuated such that a maximum peak 

flow of 0.88m3/s would permitted to discharge into the Big Bay system during 50 year and 100 

year storm event. 

 

Figure 4-1: Diversion of Sunningdale Phase 12 - 15 to Big Bay Outfall 

 

BVi has compiled a report which fully discusses and validates this intervention. As a result, a 

Basic Assessment for this intervention is currently underway. Refer to the BVi (2016) report: 

“Extension of the existing Big Bay stormwater outfall pipe to the West Coast Road to serve Erf 1117 and 

Sunningdale Phases 12A, 13 and 14”.  
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4.2 INTERVENTION 2:REDUCTION OF PERMISSIBLE STORMWATER DISCHARGE 

 

The aim of this intervention is to reduce total flows at the Bayside Canal by increasing 

stormwater attenuation facilities and thereby reducing the permissible discharge entering the 

Bayside Canal. 

 

4.2.1 Existing Sunningdale and Parklands Detention 

The existing detention facilities in Sunningdale and Parklands (south of Sandown Road) were 

upgraded as per BKS recommendations. The implemented upgrades included closing one of two 

culverts downstream of a series of detention facilities along the Eskom servitude and 

Sunningdale Canal. This reduced the stormwater peak flow entering the Bayside Canal by 

making further use of the available capacities in these existing detention facilities.  

 

4.2.2 Existing Table View Detention 

The Table View catchment has two detention facilities which were identified in the BKS report. 

The detention facility at Battersea Bend has a total capacity of 2 415m3 and Grey Avenue 

detention has a total capacity of 6 280m3.  

 

When modelled on SSA, it was evident that these detention facilities only act as emergency 

detention facilities as they are only utilised for the major storms (50 year and 100 year storm 

events) when the underground pipe system surcharges. Neither detention facilities are in use 

during minor storms (i.e. 2 year and 5 year storm events).  

 

Table 4-1 below shows the maximum volume that is stored in the respective ponds for three 

storm events, the percentage signifies the percentage of the used capacity of the detention.  

 
Table 4.1: Maximum Detention Volume Stored 

Storm Return Interval 
Battersea Bend detention 

Storage capacity: 2 415m3 

Grey Avenue detention 

Storage capacity: 6 280m3 

5 years 0 m3 (0%) 0 m3 (0%) 

50 years 55 m3 (18%) 27 m3 (1%) 

100 years 1015 m3 (42%) 240 m3 (6%) 

 

During a 50 year RI storm event, Battersea Bend detention utilises up to 18% of its capacity and 

Grey Avenue detention utilises up to 6% of its capacity. During a 100 year RI storm event, 

Battersea Bend detention utilises up to 42% of its capacity and Grey Avenue detention only 

utilises up to a maximum of 6% of its capacity. There is 1 400 m3 and 5 647 m3 of unused 

detention available at Battersea Bend and Grey Avenue detention facilities respectively. 

 

The Grey Avenue detention facility was further investigated. It was found that if the entire 

storage capacity of the detention pond is utilised during a 100 year storm event, the outflow 

would have to be restricted to 1.50 m3/s.  The Table View flow would thus be reduced by 1.60 

m3/s for a 100 year storm (9.3% of the Bayside Canal peak flow) and by 1.53 m3/s for a 50 year 

storm (9.5 % of the Bayside Canal peak flow). 
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4.2.3 New Sunningdale and Parklands Developments 

As an objective of the Stormwater Master Plan (BVi, 2014), the allowable discharge for new 

developments contributing to the Bayside Canal Outfall was reduced from 6.7 ℓ/Ha/s (as per the 

2008 Stormwater Master Plan) to 5.6 ℓ/Ha/s. The allowable discharge of 5.6ℓ/Ha/s is less than the 

pre-developed runoff rate from these catchments as illustrated in Table 4-2 below. 

 

Table 4.2: Pre-developed Stormwater Runoff 

Storm Return Interval Pre-developed runoff rate* 

2 years 6.67 ℓ/Ha/s 

5 years 9.09 ℓ/Ha/s 

50 years 18.46 ℓ/Ha/s 

100 years 22.72 ℓ/Ha/s 

* For new developments in Sunningdale, Parklands and 

Sandown Development Frameworks 

 

New developments in Sunningdale, Parklands and Sandown Development Frameworks that 

form part of the Bayside Canal catchment would thus be required to provide detention facilities 

that would meet the requirement of a permissible discharge of 5.6ℓ/Ha/s for all storms up to and 

(for some) including 100 year return interval. Limiting the peak runoff discharge rate to 5.6 

ℓ/Ha/s further improves on the Stormwater Policy requirements. 

 

4.2.4 Results 

The combined effects of the reduced catchment and reduced permissible discharge for new 

developments on the stormwater flows at the Bayside Canal using the BVi stormwater model are 

illustrated in Table 4-3. 

 

Table 4.3: Reduced Stormwater Runoff at Bayside Canal Outfall due to Intervention 1 and 2 as modelled on SSA 

Storm Return Interval 
Fully Developed  

(BKS, 2009)* 

Reduced - Fully Developed 

(BVi Model)* 

5 years 12.61 m3/s 11.97 m3/s 

50 years 17.71 m3/s 16.08 m3/s 

100 years 18.85 m3/s 17.14 m3/s 

*Excluding the Grey Avenue intervention 
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4.3 INTERVENTION 3: WEST BEACH STORMWATER DIVERSION 

 

4.3.1 Description 

 

The objective of this intervention is to reduce the total stormwater runoff entering the Bayside 

Canal by diverting stormwater flows from the West Beach catchment.  The runoff would be 

diverted at Rose Innes Road, via a diversion structure, into a series of culverts along the R27 

western boundary to discharge into the wetlands at Marine Drive (referred to as the Waves Edge 

wetland). 

 

Comments received from the Freshwater Specialist indicated that alternative outlet points for 

direct discharge into Rietvlei need to be assessed for this intervention. Two additional options 

were identified to satisfy this requirement, as a result three options for this intervention were 

investigated, as indicated in Figure 4-3. 

 

Option 3.1: Discharging into the Waves Edge wetland 

Option 3.1 consists of a series of culverts constructed along the western boundary of the R27 from 

Rose Innes Road to the Waves Edge wetland. Stormwater from West Beach and part of the Table 

View West catchment would be diverted along this diversion system to discharge into the Waves 

Edge wetland.  

 

It is proposed that a 1200mm wide by 900mm high box culvert be constructed inside the R27 road 

reserve underneath the existing NMT lane, from Rose Innes Road to just south of Blaauwberg 

Road, to convey the diverted stormwater.  

 

An open canal would be installed downstream of Blaauwberg Road due to the shallow depth 

and flat gradient of the existing ground levels. The existing open channel from Blaauwberg Road 

to the Waves Edge wetland would be formalised into an inverted open culvert of size 3600mm x 

900mm. Due to limited space available between the existing internal service road and the R27 

road reserve boundary, the new open canal would have to be located inside the R27 road reserve.    

 

At the discharge point at the Waves Edge wetland, the stormwater runoff would pass through a 

screen structure and a sedimentation basin to trap and collect litter and suspended solids prior to 

discharging into the wetland. 

 

Option 3.2: Discharging directly into Rietvlei 

Option 3.2 would follow the same route as Option 3.1, however the open canal that terminates at 

the Waves Edge wetland would be extended as a closed box culvert of 3000mm x 900mm in size. 

The closed box culvert would bypass the wetland and cross Marine Drive to the existing culvert 

underneath the R27 for direct discharge into Rietvlei. By bypassing the wetlands, the identified 

negative impacts on the existing environment can be avoided. 
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Option 3.3: Discharging into Bayside Canal 

Option 3.3 would also follow the same route as Option 3.1 up to Sceptre Crescent where the open 

culvert transitions into a 3000mm x 900mm closed culvert. The closed culvert would cross the 

R27 to discharge into the Bayside Canal outlet point. Stormwater flows would be diverted away 

from the Waves Edge wetland whereby possible negative impacts can be eliminated. Screening 

and treatment of stormwater would be combined with the Bayside Canal outflow.  
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4.3.2 Discussion 

 

4.3.2.1 Capacity of the diversion system 

 

The capacity of the system to divert stormwater flows from West Beach is governed by the flat 

gradient of the existing ground at the downstream end, south of Blaauwberg Road. A wide open 

canal would have provided the best option to accommodate the expected flows. However the 

limited space available within the existing road reserves negates the use of a wide canal.   

 

It was found that a 3600 mm wide by 900mm high open concrete canal can be accommodated in 

the space available. This system would provide capacity to deal with stormwater flows of up to 

2.75 m³/s, which equates to the runoff from West Beach for a 5 year RI storm event while still 

providing some freeboard. 

 

Stormwater flows in excess of this would have to continue to be discharged into the Bayside 

Canal as illustrated in Table 4-4.Flows in excess of this would cause the open canal to surcharge 

and flow on to the service roads as overland flows. 

 

Table 4.4: West Beach and Table View West Catchment Stormwater Runoff 

Storm Return 

Interval 

Total Flow  

(West Beach &Table View West) 

Diverted Flow 

(to Waves Edge wetland) 

Excess Flow  

(to Bayside Canal) 

5 years 2.56 m3/s 2.56 m3/s 0  m3/s 

50 years 4.03 m3/s 2.75 m3/s 1.28 m3/s 

100 years 4.39 m3/s 2.75 m3/s 1.64 m3/s 

 

The critical storms for the functioning of the diversion system is the 50 year and 100 year storm, 

i.e. when the Bayside Canal is under pressure. The percentage of the diverted flow from the 

Bayside Canal catchment is 17 % for the 50 year storm and 16% for the 100 year storm.  
 

4.3.2.2 Flood Levels 

 

The water level at the discharge point plays a determining role in the capacity of the open canal 

section of the stormwater outfall. Three scenarios were assessed with regards to the water level at 

their outlet points. Scenario 1 assesses a freely flowing outlet when the water level in the wetland 

is below the invert of the canal. Scenario 2 assesses the system when the water level in the 

wetland is at a critical level such that it causes stormwater to overflow the open canal. Scenario 3 

assesses the system when the water level in Rietvlei is 3.90m MSL, i.e. after the full effect of a 1:25 

year storm in the Diep River catchment. 

 

Scenario 1: Freely flowing 

Option 3.1: Discharging into the Waves Edge wetland 

The 3600mm x 900mm concrete canal would have an invert level of 2.65m MSL at the discharge 

point at the Waves Edge wetland. With the water level in the wetland below this, maximum 

capacity would be achieved in the open canal and the 1:5year storm runoff from West Beach can 
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be diverted. The current water level (summer 2015/16) is below 2.65m MSL, therefore the above 

scenario with a free-flow discharge would prevail. 

 

Options 3.2: Discharging directly into Rietvlei& Option 3.3: Discharging into Bayside Canal 

The attainable invert at the outlet for Option 3.2 is 2.40m MSL and 2.10m MSL for Option 3.3. 

These are both above the summer water level at Rietvlei of 2.0m MSL. Free flowing conditions 

would therefore apply for Options 3.2 and 3.3 where the maximum capacity of the system would 

be utilised.  

 

Scenario 2: Effects of a raised water level at the outlet 

Option 3.1: Discharging into the Waves Edge wetland 

The situation would change during the rainy season.  The runoff from the existing Table View 

West catchment, which drains directly into the Waves Edge wetland, would raise the water level 

above 2.65m MSL.  This would gradually reduce the open canal’s capacity due to water pushing 

back into the canal upstream of the outlet.  The water level at the Waves Edge wetland must be 

below2.71 m MSL in order to accommodate the stormwater flow of a 1:5 year storm event 

without causing the canal to overflow. 

 

Should the water level rise above this, the water level in the open canal would eventually rise 

above the level of the adjacent Ruben Street, south of Birkenhead Road, where the ground levels 

range between 3.15m MSL and 4.00m MSL. The road would thus be flooded by the discharge 

from the diverted West Beach stormwater flows. 

 

Options 3.2: Discharging directly into Rietvlei & Option 3.3: Discharging into Bayside Canal   

The water level in Rietvlei would have the same effect on the open canal section of the diversion 

culvert when Rietvlei fills up during the rainy season. As the water level rises above the canal 

outlet invert level, the canal in Ruben Street would start to overflow and stormwater would flow 

down Ruben Street to the Waves Edge wetland.  

 

Scenario 3: Major storm events 

The Waves Edge wetland currently serves as a natural detention area for the southern Table 

View West catchment as well as for the Dunbar Street area north of Blaauwberg Road. The water 

level in the wetland would generally be higher in winter thus already posing a flooding risk to 

the surrounding property. 

 

The water level at Rietvlei during the 100 year storm event would be at 3.90m MSL, which 

governs the water level at the Waves Edge wetland as the wetland drains into Rietvlei. If 

additional discharge is routed to the wetland, water levels would rise faster above 3.90m MSL 

within the wetland. The immediate surrounding property which lie between 3.15m MSL and 

4.00m MSL would be at an even greater flooding risk during major storms.  

 

 

 

 



 

GARDEN CITIES: BAYSIDE CANAL OUTFALL UPGRADE INTERVENTIONS 

Page 20 of 51 
30964.13/BB-REP-003 Rev 3 - Preliminary Design Report 

 

4.3.2.3 Physical Constraints 

 

The proposed diversion route lies within the R27 road reserve and therefore approval would be 

required from the provincial roads authority. The intersection of Blaauwberg Road and the R27 is 

riddled with numerous underground services. It is highly probable that many of these services 

would have to be relocated or temporarily terminated during construction at a great cost. The 

construction process would also greatly affect the traffic flow at this heavily trafficked 

intersection, dealing with the traffic would increase costs even further. 

 

The existing open channel along the R27 south of Blaauwberg Road would be formalised with 

the construction of a concrete canal within the R27 road reserve as no space is available on the 

existing services road verge.  

 

4.3.2.4 Waves Edge Wetland 

 

Concern was expressed by the Freshwater Specialist with regards to the negative impact of 

discharging additional stormwater directly into the Waves Edge wetland. The specialist’s 

baseline study suggested bypassing this wetland by discharging directly into Rietvlei (Option 

3.2), or into the Bayside Canal (Option 3.3). However, Option 3.3 is generally not favoured as 

discharging directly into Rietvlei without prior treatment may compromise the water quality of 

the water sport area. 

 

Stagnant water in the Waves Edge wetland, resulting in a foul smell, is a prevailing complaint 

amongst residences near the area. The stagnant water suggests that the outlet leading into 

Rietvlei is frequently blocked. Additional stormwater to this wetland would raise the water level 

to a level much higher than anticipated even during minor storms.  An outlet that is frequently 

blocked results in reduced outflow capacity thus further worsening the flooding risk. 

 

4.3.3 Cost Estimate 

 

The estimated costs for Intervention 3 as per March 2017 rates are as follows: 

 

Table 4.5: Intervention 3 Cost Estimate 

Item Option 3.1 Option 3.2 Option 3.3 

Installing Culverts & Structures R 21 344 920 R 36 465 920 R 21 972 990 

Dealing with Existing Services R   2 892 610 R   2 892 610 R   2 892 610 

Reinstate Pavements and Roads R   3 579 370 R   4 143 340 R   3 579 370 

Sedimentation Pond R   4 603 220 R 0 R 0 

Total (incl. VAT) R 32 420 120 R 43 501 870 R 28 444 670 
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4.3.4 Assessment 

A high water level at the Waves Edge wetland or at Rietvlei would lead to the submerging of the 

diversion culvert outlet. This would cause an overflow of the outfall canal south of Blaauwberg 

Road with the stormwater runoff finding its way down Ruben Street thus flooding property.  

 

A drowned outlet is a severe constraint on the stormwater runoff from the West Beach catchment 

that can be safely diverted away from the Bayside Canal. A water level of 2.71m MSL or higher at 

the outlet would not allow any stormwater to be diverted without flooding Ruben Street, and as 

it stands the normal water level at the Waves Edge wetland is approximately 2.65m MSL. 

 

To summarise, this intervention poses an imminent risk of flooding property during major 

storms, it can only divert 16% of the Bayside Canal runoff (provided the water level does not rise) 

and requires an investment of over R25 million. The risks associated with this intervention 

outweigh the small amount of flows diverted from the Bayside Canal and it is thus not favoured.  

 

  


