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From Kevin Winter, University of Cape Town, Leader of Western Cape ULL. 

Introduction 

The ULL is situated on an abandoned waste water treatment plant which has a variety of 

conventional water treatment infrastructure that is being re-purposed and retrofitted in line with 

SUGI-FEW project emphases on waste-energy-water-food. Currently the research questions are 

focused on how contaminated surface water from an informal settlement can be treated, polished 

and cleaned without the addition of chemicals for the purpose growing edible crops and supporting 

an aquaponics venture.  

 

Photo 1: ULL in final maturation ponds in the foreground with a low cost formal housing settlement 

at the base of the mountain (Groendal) and the informal settlement (Langrug) stretching upslope 

into an areas designated as a nature conservation reserve. Approximately 11 000 inhabitants live in 

the informal settlement that accounts for over 55% of the total population of the tourist town of 

Franschhoek.   



 

Photo 2: A snapshot of living conditions in the informal settlement of Langrug. High density living 

conditions. Approximately 3 500 dwellings. By contrast, valley in the background with vineyards and 

wineries. The ULL – the Water Hub – is in valley approximately 1.5 km from the site where this 

photographed was taken.  

 

Figure 1: Site layout typical of a conventional oxidizing and chlorine dosing waste water treatment 

work that was constructed in the 1960s.  



 

Photo 3: Repurposing old drying beds to construct large biofiltration cells for nature-based 

treatment of contaminated surface water from the informal settlement. 

 

Photo 4: Stormwater pipeline that drains a portion of the informal settlement is used as a 

‘convenient’ conduit to dispose of greywater. Impacts on social space, health and environment occur 

in the immediate area and downstream.  



 

Photo 5: Completed biofiltration cells – six cells in total. Each cell is filled with various media – large 

stone aggregate (25mm); smaller stone (9mm) and peach pips (stone of the fruit). Three cells are 

planted with indigenous reeds and grasses to act as adsorbers of nutrients. The remaining cells are 

not vegetated. Cell dimensions: 16m x 3.5m x 0.8m. 

 

Photo 6: Food garden that uses treated water for irrigating small raised vegetable gardens. 

Successful harvest of lettuce, beetroots, carrots, gem squash, spinach and tomatoes. Nutrients 

concentrations post-treatment are useful for ensuring crop growth: TP ~ 2mg/L; TN ~ 1mg/L; and 

NH3~1mg/L (liquid fertilizer). Lab tests reveal only two potential health concerns: high Na on leaves 

of crops lettuce: high K in beetroots. These concerns will be addressed in the next harvest.  



 

 

Photos 7 – 9: Examples of crops. Raised gardens beds make it easier for weed, harvest and control of 

pests. 

 

 

 



Development of Permaculture garden 

In the past two months students have helped to build a new garden that is based on permaculture 

principles. The top structure and planters are made from polywood, i.e. plastic from recycled 

plastics. The control of plastics and plastic bags especially is a huge issue in South Africa. The 

structure demonstrates that it is possible to build using polywood and makes the point that we need 

to think more creatively about how to make use of recycled plastics.  

 

Figure 2: Design plans for a 5m x 5m structure to provide shade and an aesthetically pleasing urban 

food garden. 

 

Figure 3: Planters incorporate drainage layers and a compost pit in the centre.  



 

Photo 10: Early stages of building the upright posts for the permaculture garden. 

 

Photo 11: Nearing completion with planter box in the centre (slight configuration change compared 

to original design). 



 

Photo 12: Planter box with organic ‘machines’ in the centre using organic waste from the site and 

earthworms.  

 

Developments over the next 3 months 

Over the next 3 months we plan to deploy smart water quality sensors in the biofiltration cells as 

well at the influent of the cells and final polished state of water. The big challenge is to power these 

instruments using Microbial Fuel Cells (MFC). These instruments will be used for real time 

monitoring of selected water quality parameters and is an essential part of this project for 

determining extent and ability of the nature based solutions (NBS) in treating contaminated water 

and safe re-use for irrigation. High resolution continuous monitoring from smart sensors will provide 

a data-driven approach to managing the process.  



 

Photo 13: Microbial fuel cells filled with faecal sludge and connected in parallel. Still in experimental 

phase (limited data available). We hope to use this power source for level sensors in the biofilters. 



\ 

Photo 14: Loggers and water quality sensors for determining selected water quality parameters in 

biofitration cells. The unit is power by a 12v battery that is recharged from solar panels.  

Summary 

Overall, the current array of experiments and designs are focused on achieving a strong focus on the 

nexus of Food-Energy-Water.   
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