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EXECUTIVE SUMMARY  

Introduction  

The City of Cape Town (CCT) has identified that there is a growing need to address the health of its 

waterways and catchments. While these play an important role in delivering a range of ecosystem 

services, their value has been compromised by ecological degradation, and the costs of this have 

become widely apparent. Moreover, the problems associated with this degradation have affected some 

of the more vulnerable, poor and disadvantaged communities in the City. The Cityõs Catchment 

Management Department has therefore embarked on some serious efforts to address these problems 

through investment in Green Infrastructure (GI), which includes what are termed Nature-based 

Solutions (NbS).  This approach would also bring benefits beyond that of their core function of 

managing water flows and water quality.  

Globally, increasing attention is being paid to solve urban drainage problems through more innovative 

approaches that have a lower impact on the environment and that can generate a range of co-benefits 

and result in more liveable environments.  These approaches also aim to address the need to adapt to 

the challenges associated with future climate change. This is particularly pertinent for the most 

vulnerable elements of urban society who tend to be disproportionately exposed to climate-related 

hazards.  An added advantage is that GI investments can result in greater net benefits to society and 

sometimes turn out to be cost-effective solutions to urban challenges. 

The City of Cape Town has a relatively advanced agenda on GI with policies and strategies in place 

that recognise the importance of GI for promoting resilience, adapting to climate change, and 

improving standards of living.  Its Green Infrastructure Programme (GIP) forms part of the Municipal 

Spatial Development Framework (MSDF) and eight integrated District Spatial Development 

Frameworks and Environmental Management Frameworks (DSDFs/EMFs) which seek to translate the 

Cape Town MSDF at a sub-metropolitan scale, with one 

plan compiled for each of the planning districts. NbS are 

also recognised as critical elements of the Cityõs Climate 

Change Strategy and Climate Action Plan. 

This Masterplan focuses on the Diep/Sand Sub-catchment, 

which covers an area of 33 km2 and is the most northerly 

of the sub-catchments that feed into the ecologically and 

recreationally important Zandvlei Estuary. It includes the 

Diep River, which becomes the Sand River lower in the 

catchment, and several tributaries, including the Wynberg, 

Klaasenbosch, Brommersvlei, Burgersboskloof and Cecilia 

Forest streams, and the Langvlei River. The sub-catchment 

also includes Little Princessvlei and Langvlei. The 

interventions in this Masterplan complement the several 

GI projects that have already been planned for the 

adjacent sub-catchments, and at the confluence of the 

Langvlei River and Sand River just upstream of Zandvlei. 

This Masterplan provides a concept design of a suite of GI 

interventions for the sub-catchment, to address flooding and water quality and to improve the amenity 

value of the system.  It is the final output of the project preparation phase. This precedes the project 

execution phase, which begins with detailed design and implementation. 
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How the plan was developed  

The study involved undertaking eight 

thematic tasks that were iterative and 

interconnected: (1) stakeholder 

mapping and engagement, (2) climate 

change assessment and data provision, 

(3) modelling and assessment of the 

catchment hydrology,  geohydrology, 

and water quality, (4) assessment of its 

aquatic ecosystem condition, (5) 

assessment of the governance, 

regulatory and institutional context, (6) assessment of the socio-economic context, (7) assessment of 

changes in ecosystem services and climate change vulnerability, and (8) preparation of the masterplan.  

Several of these tasks were performed iteratively, first to understand the baseline situation, then to 

assess the impacts of the proposed interventions, the identification and broad conceptualisation of 

which was achieved and validated with stakeholders during the first half of the study. 

The catchment hydrology was investigated using PCSWMM software, which showed that the flooding 

in the Diep/Sand Sub-catchment occurs primarily at the confluence of the Sand River and the Langvlei 

Canal, and that this would be expected to increase under climate change. Significantly higher loads of 

sediments and nutrients than would occur naturally are carried from the catchment into the vleis, 

particularly into Zandvlei.  The geohydrology assessment described a good rate of infiltration into the 

groundwater system, although this is negatively impacted by surface hardening and by climate change.   

The ecological assessment was based on fairly large body of existing information as well as some 

supplementary water quality sampling.  Zandvlei Estuary is particularly important for biodiversity.  It 

supports a high diversity of flora and fauna, including many endangered species  and is also an important 

fish nursery area.  Despite this, the system is in a poor state of health, partly due to influent sediments, 

nutrients from the catchment and frequent sewage spills.  The streams and rivers in the top of the 

catchment are largely healthy, with alien vegetation one of the main concerns, but health deteriorates 

downstream due to accumulation of nutrients and solid waste, and especially where it has been further 

compromised by channelisation. 

The study identified five relatively homogenous communities along the waterways: Constantia; 

Wynberg-Plumstead-Diep River; Elfindale-Heathfield; Retreat-Steenberg, and Zandvlei (the 

communities directly around the estuary). The communities in the upper and middle catchment and 

around Zandvlei are middle to high income with access to green open space, whereas those in the 

lower catchment are low-income with comparatively little access to green open space. Crime levels 

are fairly high throughout the study area, particularly in the Steenberg area. There is high demand for 

quality green open space. Principles of equity and inclusivity were incorporated strongly into three 

focal work areas ð stakeholder engagement, governance and socioeconomic assessment, and in the 

selection, design and prioritisation of the GI interventions. 

A detailed review and discussion of legislative and regulatory considerations governing the proposed 

project was also undertaken to check landownership, alignment with existing plans and legislation, and 

to identify any potential barriers to implementation.  The key external stakeholders and potential 

opportunities for their involvement were also identified. 

Once the initial research had been undertaken, the project team took a virtual walk through the 

catchment to identify all the potential sites along the waterways for GI or NbS-type interventions. A 
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total of 14 sites were identified at this stage. These were presented to stakeholders in an initial 

workshop, following which the team refined the list based on a range of criteria and developed early 

conceptual ideas for the five final sites (some being combinations of the earlier list).  These were then 

discussed in detail with the stakeholders around large maps of the sites.  After that, the project team 

drew up conceptual plans that were validated at a third and final stakeholder meeting. 

Proposed GI interventions  at five project sites  

Five substantial stretches of waterways were identified as sites for investment in GI interventions. The 

portfolio of proposed interventions is designed to achieve inter alia the goals and objectives of the 

LUW Programme, including measurable improvement in flood risk, water quality and ecosystem 

condition in downstream receiving waterbodies (i.e. Zandvlei) as well as in watercourses and wetlands 

within the sub-catchment itself (e.g. Little Princess Vlei and Langvlei). To achieve a measurable 

improvement, they need to be rolled out at scale, whether in phases or as a single large-scale 

intervention.  For each of the selected project 

sites, the opportunities and challenges have been 

identified, interventions have been described in 

broad conceptual terms, and a more detailed 

assessment has been made of the local 

landownership and local stakeholders.  In brief, 

the proposed interventions are as follows:  

1. Wynberg Stream  (in Wynberg Park)  

¶ Rehabilitation of existing attenuation ponds; 

¶ Installation of a new attenuation pond; and 

¶ Clearing of invasive plants and planting of 

indigenous vegetation. 

 

2. Doordrift Greenbelt  

¶ 3 attenuation ponds in M3 cloverleaves;  

¶ 5 gabion weirs along river to control velocity; 

¶ Removal of alien plants; 

¶ Planting indigenous species to attract birds; 

¶ 600 m of channel reshaped and planted; 

¶ 120 m of earth channel rehabilitated at St 

Joanõs Park; 

¶ Attractive natural riparian vegetation and 

wetlands; 

¶ Educational display areas; and 

¶ Continuous paths and walkways extending the 

Alphen trail to St Joanõs Park. 

 

3. Little Princess Vlei system  

¶ Partial removal of canal and planted banks;  

¶ Weir and controlled outflow for low flow 

diversion on Diep River; 

¶ Widening of Mocke River and planted banks; 

¶ Weirs on Mocke River to raise channel bed; 

¶ Expansion and rehabilitation of wetlands 

alongside Diep and Mocke Rivers; 
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¶ Silt/litter trap and treatment forebays on Diep 

and Mocke Rivers; 

¶ Removal of alien plants; 

¶ Educational display areas, and active and 

passive recreational opportunities;  

¶ Continuous paths and walkways reinforcing 

existing pedestrian links between schools and 

sports fields; and 

¶ Improved on and off-street parking along 

Roscommon Road. 

 

4. Sand River canal and Botma Park  

¶ Beautification of the confined canal upstream 

and downstream of Botma Park  through tree 

planting and landscaping; 

¶ Community food gardens; 

¶ Silt/litter trap and treatment forebay; 

¶ A continuous set of paths and walkways 

reinforcing existing pedestrian links; 

¶ Active and passive recreational opportunities; 

¶ Waste collection / recycling points; and 

¶ Improving passive surveillance.  

 

5. Langvlei River system  

¶ Complete removal of Langvlei Canal upstream 

of Langvlei; 

¶ Creation of broad wetland swathes; 

¶ Two overflow/floodplain wetlands; 

¶ Planting along channel and around vlei using 

appropriate indigenous vegetation; 

¶ Sediment forebay and litter trap at Magda 

Road; 

¶ Pedestrian pathways providing important 

linkages through the community;  

¶ Educational spaces/programmes; and 

¶ Active and passive recreational opportunities. 

Benefits and costs  

Eight key ecosystem services were identified. Among these, flood attenuation, sediment retention and 

nutrient uptake (water quality amelioration) were those aligned most closely to the objectives of urban 

drainage management. In this context, the concomitant improvements in other ecosystem services 

can be considered as co-benefits. These include cultural services which translate into tourism, 

recreation and property value benefits, and provisioning services such as from vegetable gardens, and 

possibly better fish stocks within the system. In addition, there would be improvements in other 

regulating services such as heat amelioration and fish nursery function. Some of the key ecosystem 

services also act as intermediate services to other final ecosystem services.  For example, water quality 

amelioration is instrumental in the supply of cultural services.  
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Through this high-level assessment, the total value associated with the implementation of GI 

interventions was estimated to be within the range of R30-89 million per year . Most of this value 

is associated with the avoided losses in amenity value. This estimate is considered conservative as it 

excludes the avoided productivity losses associated with heat amelioration, the avoided productivity 

losses and disaster relief cost savings associated with flood attenuation, and the human health benefits 

associated with improved water quality and air quality. 

Ecosystem service  
Benefit of GI interventions  

relative to BAU  

High -level value 

estimate  (R m/y)  

Provisioning  Vegetable production  0.08 

Sediment retention  Dredging cost savings  2.25 

Nutrient retention & uptake 
Weed removal cost savings 1.25 

Human health cost savings   No data  

Flood attenuation  

Building structure damage costs avoided 0.50 

Disaster relief cost savings  No data 

Avoided productivity losses  No data 

Heat amelioration  

Energy cost reductions  No data 

Avoided productivity losses No data 

Human health cost savings  No data 

Fisheries support  Difference in nursery value  1.30 

Amenity  

Difference in recreational value 1.30-3.40 

Difference in tourism value 16.40-44.10 

Difference in property value premiums  6.80-35.90 

Biodiversity  Difference in existence value 0.20 

Total value   R30.1 ð 88.9 

 

In addition, all of these services contribute directly or indirectly to reducing vulnerability to climate 

change. The communities of Constantia and Zandvlei have relatively low vulnerability to heatwaves 

and flooding.  However, a reduction in vulnerability is expected for of Elfindale-Heathfield and Retreat-

Steenberg where the GI interventions could have a significant impact on reducing exposure and 

improving adaptive capacity. Vulnerability in the low-income community of Retreat-Steenberg could 

change from òintermediateó to òlowó, and from òlowó to òvery lowó in Elfindale-Heathfield, as a result 

of the proposed GI interventions. 

Through a high-level assessment of capital and operational costs, it was estimated that the total CAPEX 

across all five sites is in the region of R170.3 million, with an annual OPEX of R9.3 million. This equates 

to a present value cost of some R309.6 million.  

Recommended supporting actions  

¶ Address issues of solid waste management, and inflows of raw sewage in parallel to any 

efforts to implement GI (and NbS) in parts of the study area and address safety through 

improved security measures such as appropriate lighting, technology, and visible policing. 

¶ Use the open spaces for outdoor learning and educational initiatives, to upskill the youth and 

improve public understanding of local environmental issues. 

¶ Develop strong partnerships, encourage community ownership and co-design, and ensure 

adaptive management.  

¶ Develop a collaborative institutional model and holistic management approach which 

incorporates ownership through direct line functions and has clear roles and responsibilities, 

so that departments can work together efficiently and are held accountable for their 

responsibilities. 
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1 INTRODUCTION   

1.1 THE ROLE OF NATURE -BASED SOLUTIONS IN CITIES  

The City of Cape Town (CCT) has identified that there is an urgent need to address the 

condition and functionality of its waterways, which have become compromised over time due 

to various pressures associated with urban growth. Like most cities, the CCT has historically 

invested in conventional engineering solutions to manage wastewater and stormwater drainage 

in the growing city. Because these prioritised efficient conveyance (World Bank, 2021), they 

resulted in the extensive modification of natural drainage systems. The ecological impact of 

this has sometimes only come to the fore much later, in the context of urban densification, 

population growth and increasing challenges of managing and servicing growing informal 

settlements. As a result of urban growth and densification, the increasing impermeability of 

catchment areas increases the area at risk of flooding around the waterways, while at the same 

time, those same areas are increasingly occupied by informal settlements because they are 

often the last available open space. Because of this, and the challenge of service delivery in the 

context of rapid urbanisation, many of the waterways which once offered protection from 

stormwater flows or provided a recreational space no longer adequately do so.  In some areas, 

degraded waterways have become more of a liability than an asset, with little, if any, value for 

local communities and other users and spiralling management costs to deal with issues relating 

to pollution and flooding in ever more desperate social 

settings. These problems become particularly acute when 

considered in the light of the increasing vulnerability of some 

of the cityõs poorest inhabitants as a result of climate change.   

These problems are not unique to Cape Town. Indeed, 

there is a growing movement since the 1990s to seek 

alternative urban drainage solutions that take a more 

holistic approach, taking into account their impacts on the 

environmental and on societal wellbeing (Cohen-Shacham et 

al., 2016; Seddon et al., 2020; Van Zanten et al., 2023). This 

has led to the development of engineering solutions that have a low impact on the environment 

(ògreen engineeringó) as well as the incorporation of complementary natural elements 

(òecological infrastructureó) and constructed ecosystems to capitalise on their òecosystem 

servicesó which can contribute to addressing the primary problems of flow retardation and 

water quality amelioration as well as  providing other co-benefits (Xu et al., 2019; Green-Gray 

Community of Practice, 2020). These combined approaches, which extend to the whole 

catchment area and not just the waterways, are collectively referred to as òsustainable 

drainage systemsó (SuDS) (Skrydstrup et al., 2022) or ògreen infrastructureó (GI). The natural 

and constructed semi-natural elements of GI are collectively referred to as ònature-based 

solutionsó (NbS).    

Following a rapid uptick in understanding of the impacts of environmental degradation over 

the last two decades, these ideas - particularly the implementation of NbS - have recently 

gained widespread traction as cost-effective means, not only to address sectoral issues, but to 

build resilience to future climate change (Derkzen, van Teeffelen & Verburg, 2017).  This is 

particularly pertinent for the most vulnerable elements of urban society who tend to be 

disproportionately exposed to climate-related hazards (CFF, 2023). As such, GI and NbS are 

increasingly finding their way into urban policies and guidelines, including those of the CCT.   

Nature -based Solutions 

òActions to protect , 

sustainably manage and 

restore natural or modified 

ecosystems, which address 

societal challenges, in a way 

that contributes positively to 

both human well-being and 

biodiversityó  - UNEA 2022.  
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Relative to conventional engineering solutions, investing in GI in urban waterways results in 

the reduction of environmental damages, gains in ecological health and gains in the supply of 

ecosystem services.  There is growing body of evidence that this approach is cost effective for 

delivering on primary objectives, and further enhances societal wellbeing and resilience 

through the other co-benefits that it delivers. For example, not only does GI contribute 

towards addressing heat stress, attenuating floods and improving water quality, but it can also 

significantly improve aesthetic value, improve air quality, provide and enhance habitat and 

support biodiversity, encourage smart growth, revitalise urban areas, create recreational 

opportunities, attract business, and improve quality of life and sense of place.  

1.2 LUW  AND GI  PROGRAMMES  

This body of work forms part of the City of Cape Townõs Liveable Urban Waterway (LUW) 

Programme and the Green Infrastructure Programme (GIP; CCT, 2021a, 2022), which are 

actively promoting the protection, sustainable  management 

and restoration of waterways and green open spaces across 

the city. The LUW Programme aims to establish a 

collaborative and systematic approach to waterway 

rehabilitation and is working towards implementation of 

projects across the city to transform neglected waterways 

into more liveable spaces that are safe and attractive and at 

the same time are ecologically healthy (McDonald & Aziz, 

2023). The purpose of the GIP is to protect and enhance 

existing natural environmental assets, as well as promote 

and create new GI assets in the CCT, and in doing so, 

support the sustainability of the city, enhance its living environment, and improve its resilience 

to the effects of climate change.  

These two programmes come together with a focus to better understand and document how 

the implementation of GI can best support communities living along waterways and lead to 

improvements in socio-economic outcomes, as well as providing opportunities for nurturing 

green economy development.  

The Liveable Urban 

Waterways and Green 

Infrastructure Programmes 

promote the protection, 

sustainable management & 

restoration of Cape Townõs 

waterways and green open 

spaces.  
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1.3 STRATEGIC ALIGNMENT  

The City of Cape Town has a relatively advanced agenda on GI with policies and strategies in 

place that recognise the importance of GI for promoting resilience, adapting to climate change, 

and improving standards of living. The GIP and LUW Programme were developed in response 

to these. GI is recognised in the Cityõs Integrated Development Plan (IDP) 2022-2027 (CCT, 

2022b) through the ôgreen infrastructure initiativeõ under the Environmental Management 

Programme as being able to replace or work alongside existing infrastructure to improve the 

quality of rivers, parks and open spaces in a cost-effective way which can enhance quality of 

life and improve resilience to climate change.  

Through the GIP, the City commits to strengthening the business case for and developing a 

pipeline of GI projects (CCT, 2022b). The GIP forms part of the Municipal Spatial 

Development Framework (MSDF) and eight integrated District Spatial Development 

Frameworks and Environmental Management Frameworks (DSDFs/EMFs) which translate the 

Cape Town MSDF at a sub-metropolitan scale. Published in 2023, they contain the Green 

Infrastructure Network (GINet), which maps the cityõs natural assets and green open spaces. 

The MSDF is integral in driving the implementation of the IDP. The Environmental Strategy 

(CCT, 2017) is also integral to driving the IDP, in particular the ôPublic Space, Environment 

and Amenitiesõ priority programmes. At the core of this is recognising and promoting the key 

role of the cityõs natural assets for the economy and social development (CCT, 2017). 

The Cape Town Water Strategy (2019) has a strong vision statement that talks to ôworking 

with natureõ by supporting the protection of natural environments and integrating natural 

processes into the built environment to enhance the ôfunction, beauty, and resilience of the 

cityõs water infrastructure and landscapeõ (CCT, 2019a). The Strategy also commits to 

supporting the transition to a ôwater sensitive cityõ. This would be achieved through the 

application and principles of water sensitive urban design (WSUD - which is nested in GI) and 

encompasses all aspects of integrated urban water cycle management (CCT, 2019a). 

In addition, the Cityõs Resilience Department has developed the Resilience Strategy (CCT, 

2019b) and the first comprehensive Water Resilience Profile for any city in the world (CCT, 

2020). These both highlight the importance of green (and blue) infrastructure in achieving 

resilience outcomes. The Climate Change Strategy (CCT, 2021b) and Climate Action Plan 

(CCT, 2021c) also recognise NbS and GI as critical for supporting service delivery and 

providing ecosystem services that support climate change response.  

1.4 CATCHMENT CONTEXT  

Draining off the eastern slopes of Table Mountain just south of Kirstenbosch National 

Botanical Gardens, the Diep/Sand Sub-catchment covers an area of 33 km2 and is the most 

northerly of the sub-catchments that feed into the ecologically and recreationally important 

Zandvlei Estuary. In addition to the Diep River itself, the sub-catchment includes a number of 

tributaries, of which the most significant comprise the Wynberg, Klaasenbosch, Brommersvlei, 

Burgersboskloof and Cecilia Forest streams, all of which enter the Diep River upstream of 

Main Road; and the Langvlei River, which enters the Sand River just upstream of its confluence 

with Zandvlei Estuary. Two significant open waterbodies (or vleis) occur within the sub-

catchment, namely Little Princessvlei, on the lower Diep River, and Langvlei, on the Langvlei 

River.  
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While there has been some degradation of the aquatic ecosystems in this sub-catchment due 

to erosion, pollution, invasive alien plants and encroachment, it is considered one of the less 

problematic catchments in Cape Town. As a result, the implementation of GI interventions 

here could likely bring about significant improvement. Furthermore, they would bolster the 

LUW projects already underway in adjacent sub-catchments, and at the confluence of the 

Langvlei River and Sand River just upstream of Zandvlei.  
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1.5 PRECEDENT S 

1.5.1 RIVER REHABILITATION AND COMMUNITY 
CONNECTION ALONG THE EERSTE RIVER  

Located in the Winelands town of 

Stellenbosch starting at Piet Retief Street 

and meandering west along the Eerste 

River and ending at the ôDie Boordõ public 

park, this river rehabilitation and 

community connection project has 

transformed a stretch of waterway into a 

well-used community space.  

A formalised Non-Motorised Transit 

(NMT) with designated pedestrian 

walkways and bicycle lanes was 

established as a continuous feature along the length of the Eerste River corridor facilitating 

the connection of various public open spaces, schools, and communities with each other.  

The layout of the NMT considers existing site conditions, the movement corridor wanders 

sensitively along the riparian zones of the river and considers level changes and existing trees 

that were retained along the riverbanks. In several instances, due to spatial and level 

constraints, timber boardwalks were built to provide a continuous connection, allowing the 

NMT over and around sensitive areas.  

 

Along the NMT, various recreational areas have been designed which provide shaded seating 

areas that overlook the river, as well as upgrading an existing public play area and providing 

safe crossing over the river with a newly designed pedestrian bridge.  

The public recreational open spaces situated along the NMT route consist of braai and picnic 

facilities, restaurants, and coffee shops which have now become major nodes along the 

intervention site. The river corridor has been extensively rehabilitated with various flood 

mitigation measures, removal of exotic tree species, reshaping of embankments and planting 

of indigenous marginal and wetland species along embankments and slopes. The NMT is 
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supplemented by appropriate lighting, CCTV systems and panic buttons to enhance safety and 

security along the route.  

 

Overall, the intervention site has become an incredibly valuable and well-used asset. Residents, 

students and scholars make use of the pathways and recreational spaces on a daily basis and 

many use it as a commuter route to various locations in Stellenbosch.  
























































































































































