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1. INTRODUCTION 
 

South Africa has approximately 2.2 million food insecure households, amounting to 

approximately 14 million individuals, who spend more than 60% of their income on food and 

who are vulnerable to food price increases (Morokolo, 2009). Among the policies, the South 

African government has adopted to tackle this issue as a “one house, one food garden” policy 

(Morokolo, 2009). This policy has been adopted by the eThekwini Municipality, the 

municipal region incorporating the old city of Durban and its surrounding areas (Khanyisa 

Projects, 2010). Food security initiatives in the eThekwini Municipality are spearheaded by 

two municipal departments: the Infrastructure Management and Socio-economic 

Development (IMS) Department and eThekwini Water and Sanitation (EWS). The main focus 

of the former unit is the support of community and communal food growers, while the latter 

grouping concentrates on food security projects linked to water and sanitation provision. The 

pairing is logical since a reliable supply of water and nutrients is essential to cultivation of 

food crops and reuse of different waste streams is a sustainable, low-cost source of these. 
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2. INFRASTRUCTURE MANAGEMENT AND SOCIO-ECONOMIC 

DEVELOPMENT (IMS - AGROECOLOGY PROGRAM) 
 

The Agroecology Program of IMS is responsible for food security projects and support of 

growers of food crops, with an emphasis on organic growing methods. It divides the 

eThekwini municipal region into four agricultural zones: East, North, South and Central (Fig. 

1). Each zone is supported by a hub, a center staffed by a horticulturalist and a number of 

assistants, who guide, monitor and support individual and communal food gardens within 

their zone. The four hubs – Mariannridge in the Central Zone, Inchanga in the Northern Zone, 

Umbumbulu in the Southern Zone and Newlands-Mashu in the Eastern Zone – are supported 

by a centralized hub, the Northdene Agroecology Research and Development Centre, whose 

aim is to drive innovation and provide technical assistance and materials for the other hubs 

(IMS, 2011a,b). In parallel to the activities of the hubs, a strategic planning team, the Strat 

Team, guides the activity of the hubs and develops new projects. This Team comprises the 

eThekwini Municipality staff and a number of consultants who work with the IMS. Among 

other eThekwini departments, besides EWS, IMS also works with the Parks and Gardens 

Department (Alcock, pers. comm.; Harilal, pers. comm.). 

 

 

Figure 1. Agricultural zones and hubs of Infrastructure Management and Socio-economic Development 

(IMS), eThewini Municipality. 

The hubs provide seed, seedlings, manure and tools; provide training and demonstrate 

low cost garden interventions; and, where possible, facilitate access to markets. Newlands-

Mashu Hub, in particular, is a regional perma-culture training center. Gardening 

interventions, to which growers are being introduced, include the double-dig method of 
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preparing garden beds, mulching, swales for collection and infiltration of rainwater and 

perennial plantings. The hubs also have demonstration gardens to serve the growers in their 

zones (IMS 2011a,b). Table 1 lists the staffing of hubs and the number of gardens and 

growers supported by each. 

The Northdene Center is the main production hub for aquaculture, effective 

microorganism brewing, and production of seeds and seedlings. In addition to the four zone 

hubs and the Northdene Center, specialized hubs are being developed for the production of 

soya (Mariannhill Monastery) and mushrooms (Cottonlands) (IMS, 2011a,b). 

Access to water, and also to a source of plant nutrients, are essential for the development 

of agricultural projects. Many sites do not have access to natural water sources and using 

potable water is unsustainable on grounds of both cost and water use considerations. 

Wastewater treatment residues can be a source of both water and nutrients, therefore IMS and 

eThekwini Water and Sanitation have a track record of cooperating in community projects 

which address both sanitation and food security. 

 

Table 1. Agricultural zones and associated hubs, as at September 2011 (from IMS, 

2011b) 

 

Zone and hub Staffing Food 

gardens 

supported 

Estimated number 

of growers 

supported 

Central Zone; 

Mariannridge Hub 

1 horticulturalist 

4 general assistants 

32 300 

Northern Zone; 

Inchanga Hub 

1 horticulturalist 

3 general assistants 

65 934 

Eastern Zone; 

Newlands-Mashu Hub 

1 horticulturalist 

1 permanent community 

trainer 

7 general assistants 

51 310 

Southern Zone; 

Umbumbulu Hub 

1 horticulturalist 

3 general assistants 

75 200 

Overall support 

Northdene  

1 horticulturalist 

1 administrative assistant 

1 nurseryman 

7 general assistants 

  

 

 

3. ETHEKWINI WATER AND SANITATION (EWS) 
 

EThekwini Water and Sanitation delivers water, sanitation and hygiene education 

services throughout eThekwini. These interventions are provided as an integrated package 

(Gounden, et al., 2006), based on international experience that any one of these services 

provided in isolation does not improve the health and well-being of the newly-serviced 

settlement as effectively (Cairncross et al., 2010). To facilitate this mode of delivery, water 

and sanitation services are combined in a single operational entity with a strong community 

liaison function. An extensive community building and community education campaign 

precedes and accompanies any new water and sanitation intervention. Sanitation is provided 
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by waterborne sewerage within an urban sewered ‘ring’. Communities in transition, such as 

informal settlements, are being provided with interim basic services (in collaboration with the 

Housing Department) in the form of containerized ablution blocks connected to sewers, 

having toilet, shower and laundry washing facilities. Dry toilets, together with electronic 

bailiffs delivering the Free Basic Water allocation of 300 L per household per day, are 

provided to poor households in the semi-rural and rural areas beyond the sewered ring. 

Although there are existing traditional or un-improved pit latrine toilets, both in informal 

settlements and in rural areas, these are gradually being replaced with urine diversion toilets 

since the topology and demographics in the eThekwini region are typically not suited to pit 

latrines. More affluent semi-rural and rural households are provided with piped metered 

water, but sanitation is typically by means of septic tanks or, in the case of self-contained 

“gated” communities, package plants may be utilized (Gounden, pers. comm.). 

EThekwini Water and Sanitation produces a number of residues as by-products of 

treatment of domestic waste from these different water and sanitation facilities. These 

residues include sewage sludge from wastewater treatment works, fecal sludge from emptying 

pit latrine toilets, and urine and fecal waste from emptying urine diversion toilets.  The EWS 

is responsible for safe, hygienic and environmentally sustainable disposal of domestic wastes, 

whether solid residues, sewage effluent or grey water. It is recognized that many of the 

settlements served by EWS are poor and subject to household food shortages that could be 

alleviated by crop cultivation at a household level. Availability of both water and plant 

nutrients are essential for cultivation of crops, and by-products of EWS operations are 

potential sources of both of these. Thus EWS undertakes projects to deliver suitably stabilized 

and sanitized waste products to end-users (typically communities) who can utilize these to 

grow crops to improve food security (Gounden, pers. comm). The pairing of EWS and IMS 

has a particularly synergy in such environments since EWS is able to provide the necessary 

water and nutrient sources for small-scale crop production while IMS provides the training to 

enable growers to use these successfully. 

 

 

4. EXAMPLES OF PROJECTS UNDERTAKEN BY INFRASTRUCTURE 

MANAGEMENT AND SOCIO-ECONOMIC DEVELOPMENT (IMS) AND 

ETHEKWINI WATER AND SANITATION (EWS) 
 

The projects discussed below include both pilot-scale interventions and full-scale 

implementations. 

 

4.1. Rainwater Harvesting (EWS and Valley Trust) 
 

This initiative was undertaken to improve availability and accessibility of water for 

homestead-based gardens in rural areas of eThekwini, to improve household food security. 

Rainwater provides a potential source of supplemental water for households receiving only 

the free basic water supply or which do not receive piped water. The description here applies 

to interventions in the Mzinyathi area towards the west of the eThekwini region, but similar 

interventions are being undertaken in other parts of eThekwini. An important first step of the 

project was to ensure the support of the Mayor and other key politicians, including the 
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councillor for the area. Through the co-operation of the councillor and with the assistance of 

the NGO Valley Trust, which has an established track record in the rural areas of eThekwini, 

1,000 potential beneficiaries were identified in the Mzinyathi area. The criteria for selection 

were vulnerability to water stress and food insecurity, existence of sound house structure, 

roofing to which gutters could be attached, and evidence of existing agricultural practices as 

an indicator of commitment to growing crops. A project steering committee was established 

to ensure that the needs and aspirations of the community were captured and addressed. 

Training was provided to the steering committee and to community members who would 

become local contractors in supplying the building services needed. These local contractors 

installed 5,000 L ferro-cement rainwater tanks, including bases and lids, flexible guttering for 

roofs (which were often curved, requiring innovative design), and all associated piping (Fig. 

2). Temporary jobs opportunities were created as plasterers, plumbers, store men and 

community facilitators. Even before the completion of the project, there was evidence that 

community members trained to perform these jobs were able to provide other related services 

in the wider community (EWS, undated). 

 

 

Figure 2. Construction of ferro-cement rainwater harvesting tanks and installation of flexible guttering 

in Mzinyathi. (Photographs: eThekwini Municipality). 

The identified beneficiaries were split into groups of approximately 40, based on 

proximity and completion of construction of the rainwater harvesting system. Once 

construction in a given locality was completed, the associated beneficiary group received 

training in homestead gardening and was given tools, seeds, seedlings and compost (from 

eThekwini wastewater treatment works, see below) to allow gardens to be established (Fig. 

3). After the formal training workshop, individual mentoring was provided in participants’ 

homes by a highly skilled organic farming facilitator. Area agricultural facilitators 

(“champions”) were trained to facilitate linkages between the homestead gardeners and the 

Municipality and also with potential markets (EWS, undated). Backup for agricultural 

interventions was provided by IMS, then in its fledgling stages.  The project was well-

received and is being replicated in other locations throughout eThekwini. 
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Figure 3. Training of Mzinyathi residents in organic farming and handover of tools. (Photographs: 

eThekwini Municipality). 

 

4.2. Composting  
 

(a.) Composting of Sewage Sludge (EWS) 

Use of sewage sludge as a fertilizer has been practiced in numerous countries, to a greater 

or lesser extent, for a many years. Whereas historically, and still today in many developing 

countries, raw sludge and wastewater have been applied to agricultural land, in developed 

countries it is generally required that the sludge has been treated and that it meets certain 

quality criteria. Use of sludge on agricultural land provides both a disposal option for the 

sludge and recognition of the presence of useful nutrients in sludge (Jiménez et al., 2010). In 

South Africa, the quality of sludge for application to land is regulated by the Department of 

Water Affairs to ensure that sludge application does not pose a hazard to human health or the 

environment, according to guidelines published by the Water Research Commission of South 

Africa (Snyman and Herselman, 2006). Composting of sludge prior to land disposal improves 

its properties as a soil additive. 

A pilot study was conducted at the Northern Treatment Works in Durban, to investigate 

the feasibility of composting sewage with chipped green matter to produce compost, which 

was high in nutrient content while maximising the use of sludge to address the problem of 

sludge stockpiling. The pilot was conducted at Northern Treatment Works where sludge was 

stockpiled using partially decomposed green chipped waste supplied by eThekwini 

Municipality Parks and Gardens. Three ratios of green chipped matter to sludge were tested: 

3:1, 2:1 and 1:1. Piles were mixed and aerated by a pay loader in windrows to a final volume 

of approximately 60 m
3
 (Fig. 4). Water from the ponds at the wastewater treatment works was 

used to provide the required moisture content. Temperature, pH and moisture content were 

monitored. The temperature of the piles generally ranged between 50 and 65°C, and reached 
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above 70°C on two occasions, indicating that thermophilic composting was achieved and 

microbial pathogens should have been inactivated. The compost was tested for 

microbiological quality, stability and metal content. All combinations of green matter and 

sludge achieved the highest classification, which means that the compost from all three 

mixing ratios was suitable for use in any agricultural situation. The compost produced was 

used in community gardens (Khanyisa Projects, 2007, 2008). 

Although pilot-scale sludge composting was demonstrated to be successful, it was not 

taken to scale as originally planned, due at least in part to community complaints about smells 

from the composting windrows. The source of the smell was subsequently identified as 

coming from the treatment works rather than from the composting process, but the 

composting was discontinued nonetheless.  

 

 

Figure 4. Mixing composting sludge at Northern Wastewater Treatment Works. (Photograph: Khanyisa 

Projects). 

 

Figure 5. Schematic drawing of sludge pelleting, drying and pasteurizing apparatus. (from Harrison, 

2011). 
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(b.) Sludge Pelletizing (EWS) 

Although the sludge pelletizing process is not a composting application, it is described 

here because it is envisaged that this will provide a means of converting fecal sludge into an 

agriculturally valuable product, which corresponds with some of the objectives of the sludge 

composting trials at Northern Wastewater Treatment Works.  

 

 

Figure 6. Pelletized pit latrine sludge. (Photograph: Chris Buckley). 
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Sludge pelletizing is being tested as a means of processing fecal sludge from pit latrine 

emptying. The pit-emptying program being operated by EWS generates significant quantities 

of digested pit latrine sludge for which a sustainable method of disposal is required. Initially, 

it was disposed to wastewater treatment works. However, since pit latrine sludge is 

approximately 700 times more concentrated than sewage with regards to solids and nutrients, 

this practice rapidly overloaded the works receiving the sludge. This gave rise to the objective 

of converting the sludge into an agriculturally useful product. To do this, detritus needed to be 

removed and the sludge had to be to be converted to a more readily handled form, and 

pathogens in the sludge needed to be inactivated. Working in collaboration with the company 

Particle Separations, eThekwini developed a machine, which separates detritus from the 

sludge, pelletizes and dries it, and pasteurizes the pellets with medium-wave infrared 

radiation (Fig. 5). During the pasteurization process, the air around the pellets reaches 

temperatures in the range of 200-300°C for 6-8 minutes. Preliminary tests indicate that the 

resulting pellets contain no viable pathogens, including no viable eggs of the persistent 

helminth parasite Ascaris. The entire process is housed in two shipping containers and can 

therefore be moved to locations in communities where pit latrine sludge processing is 

required. The pelletized sludge (Fig. 6) is intended for use where composted sewage sludge 

had previously been supplied as compost for homestead gardening (Harrison, 2011; Harrison, 

pers. comm.). 

 

(c.) Composting in Bags (IMS) 

Composting trials were conducted at the Cottonlands hub, using spent mushroom waste 

from the activities there, in combination with a number of substrates, including urine 

diversion dry fecal waste. The compost was made in 1 ton bags suspended on a steel frame, 

which allowed air movement through the bags but kept out the rain (Fig. 7). The substrate 

was mixed with chopped Napier grass in a 1:1 ratio, to balance carbon and nitrogen, and 

moistened. Some fresh cow dung was included to provide composting microorganisms. The 

trial bags reached a peak temperature of 69°C and temperatures above 55°C were maintained 

for two weeks, indicating that thermophilic composting was achieved and microbial 

pathogens should have been inactivated (Harilal, pers. comm.; Pocock, pers. comm.).  

The test system is intended for replication at the Clairwood Fresh Produce market in the 

south of Durban later in 2012, where it will be used to compost shredded material from a 

municipal garden waste site and condemned fruit and vegetable waste from the fresh produce 

market (Harilal, pers. comm.). 

 

 

4.3. Biodigesters (IMS) 
 

Biodigesters provide a means of treating human and animal wastes while at the same time 

providing gas, which can be used for cooking and nutrient-rich wastewater, which can be 

used for composting or irrigation. Wastewater from sinks, showers and toilets, organic 

household waste and, optionally, animal manure, are fed into the digester where they are 

treated by anaerobic digestion (GIZ, 2010).  
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Figure 7. Composting in ton bags on steel frames. (Photograph: Richard Pocock). 

 

Figure 8. Construction of small household-based biodigester. (Photograph: Vanessa Black). 

A number of small brick dome biodigesters, with a capacity of approximately 6 m
3
, are in 

operation in the eThekwini region, typically serving households of four to eight people (Fig 

8). The success of these digesters is variable, being dependent on the presence of a strong 

leader who sees the digester products as sufficiently valuable to be worth the input in 

maintaining the digester and to ensure that it is operating correctly (Alcock, pers. comm.). 
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A larger biodigester and agricultural project is being implemented in Cato Manor, a 

settlement of mixed low cost and informal housing near the center of Durban. The 

biodigester, which has a capacity of 200 m
3
, will receive domestic wastewater from 

approximately 200 households by gravity feed (Fig. 9). Nutrient-rich wastewater from the 

digester will be polished in a wetland before being used to irrigate a small communal farm. 

Presently (January-February 2012), construction of the digester is complete and the sewer 

connection is being constructed. At a later stage, it is intended that algal beds and a fishpond 

will be added before the wetland (Harilal, pers. comm.). 

 

 

Figure 9. Construction of large community biodigester at Cato Manor. (Photograph: Vanessa Black). 

 

4.4. Use of Greywater for Irrigation 
 

Greywater is household wastewater other than toilet water (i.e. water from baths, 

showers, handbasins and laundry). Where there are no sewers for disposal of greywater, it is 

commonly thrown onto the ground outside dwellings where it runs off into surface water, or 

pools and creates an aesthetic, environmental and health hazard. Greywater can be used 

beneficially for irrigation of gardens and small-scale food crops, provided certain health and 

environmental precautions are observed (Rodda, et al., 2010a,b) 

 

(a.) Vertical Gardens for Densely Populated Informal Settlements (EWS) 

Vertical gardens were provided to residents of the Johanna Road informal settlement, 

near the Northern Wastewater Treatment Works for household-level crop production using 

greywater (other interventions at this site are discussed below). The dwellings of this 

settlement, in common with most informal settlements, have no space between them for the 

establishment of food gardens so vertical gardens were developed to allow for production of 
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food crops at household level in cramped spaces. At the time of the intervention, the 

settlement did not have formal sanitation and water was supplied by means of standpipes, 

from which residents carried water to their homes. This meant that collection of potable for 

irrigation use was difficult, and there was no disposal route for greywater (from bathing, 

dishwashing, laundry and household cleaning) other than throwing it on the ground outside 

the dwellings.  Greywater was therefore collected at household level to use as irrigation water 

for the vertical gardens (Khanyisa Projects, 2010a). 

Vertical gardens, also called Agritubes (Fig. 10), are comprised supported cylinders 

(approximately 350 mm diameter), lined with thick black plastic sheeting. The cylinder, or 

column, thus formed was filled with compost (composted sewage sludge from Northern 

wastewater Treatment Works, see above). Holes were cut in the outer plastic covering to plant 

vegetable seedlings. A slotted pipe was inserted into the centre of the column with a wide 

opening projecting 10-20 cm above the soil surface. Interlinking 2 L soft drink bottles were 

used to construct this ‘pipe’ by cutting off the base of the bottle and inserting the neck of the 

next bottle into the wide opening it created; the base of the column was supported by a tire. 

The greywater was added to the top of the central pipe and infiltrated into the soil by seeping 

out at the intersections of the interlinked bottles. Vertical gardens, compost seedlings and 

tools were provided to participating settlement members by EWS. The intervention was well 

received and successful crops were produced (Fig. 11) (Khanyisa Projects, 2010a; Rodda et 

al., 2010b). 

 

 

Figure 10. Vertical garden, constructed from a supported column of thick black plastic, inserted into a 

tire. Openings are made in the plastic liner to plant seedlings. (Photograph: Nick Alcock). 
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Figure 11. Planted vertical garden, showing collection vessel for household greywater and flourishing 

crops. (Photograph: Nick Alcock). 

 

Figure 12. Planted containers made from 20 L drinking water dispensing bottles with top cut off and 

inverted. The top is lined with geofabric which extends into the lower compartment and acts as a wick, 

drawing up the water. 
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(b.) Container Gardening (IMS) 

Another method for producing food crops in confined spaces is container gardens. These 

were piloted for households in Cato Manor, using discarded (20 L) water containers from 

drinking water dispensers. The top half to one-third of the container was cut off, inverted and 

inserted into the bottom section. A small hole was drilled in the lower section for introduction 

of greywater or for overflow. The upper section was lined with geofabric, which was allowed 

to protrude some distance from the neck of the bottle into the section below. The upper 

section was then filled with compost (from sewage sludge) and planted with food crops. 

Water was introduced into the lower section either by percolation of rainwater through the 

soil (using the container for rainwater harvesting), or through introduction of greywater 

through the overflow hole by means of a narrow-spouted watering can (using the container 

for greywater irrigation). The geofabric acted as a wick, drawing the water up into the planted 

upper section. The container gardens (Fig 12) proved successful in Cato Manor and in other 

locations (Pocock, pers. comm.). 

 

(c.) Homestead Food Gardens for Rural Settlements (IMS and EWS, via Ethekwini 

Municipality Imagine Durban/Sustainable Cities Initiative) 

A demonstration project of greywater use for irrigation of relatively large plots of land 

was conducted at Kwa Ximba, a settlement in a rural area near Cato Ridge, east of Durban. 

Participants had some previous experience of agriculture but were limited in their agricultural 

activities by unreliable and intermittent municipal potable water supply. The irrigation system 

comprised, firstly, a simple filter and greywater collection receptacle, positioned near the 

dwelling to make the greywater collection and use as convenient as possible. The receptacle 

was a plastic refuse bin and the filter a plastic bucket which fitted the opening of the bin, 

lined with geofabric and filled with wood chips (Fig. 13). A lid was placed over the bin to 

prevent flies entering. A 50 mm LDPE pipe ran from the bottom of the bin to the vegetable 

beds, where it was linked to a perforated ring main in the garden, buried in a mulch layer on 

top of the soil (burial in the soil itself caused blockages) (Fig. 14). Water flowed from the bin 

to the vegetable garden under influence of gravity, and was controlled by a valve so that 

water was released only when the bin was full, thereby providing enough water pressure for 

the water to reach to the end of the ring main. The ring main itself was constructed either of 

perforated 50 mm LDPE piping or of interconnected 2 L soft drink bottles (Fig. 15), in the 

same manner as used in vertical gardens (see above). The participants attended a three-day 

workshop covering greywater reuse and safety, organic farming, practical implementation of 

organic farming and bed development, and a visit to the Newlands Permaculture Centre at the 

Newlands-Mashu agricultural hub. Thereafter participants developed their own beds, with 

ongoing support and monitoring. Seeds, tools and compost were provided. Successful 

vegetable cultivation was achieved by all participants. An evaluation performed at the end of 

the trial indicated that all participants were satisfied with the outcome and that there was a 

high interest in and demand for similar systems from other members of the settlement 

(Aqualima, 2011). 
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Figure 13. Greywater use for irrigation in homestead gardens. Greywater filter made from a perforated 

plastic bucket, lined with geofabric. The entire bucket is supported above a plastic bin into which the 

greywater drains prior to release to the food garden. (Photograph: Aqualima). 

 

Figure 14. Greywater use for irrigation in homestead gardens. Greywater from plastic bin (Fig. 14) is 

lead to the garden by a ring main of 50 mm LDPE piping. (Photograph: Aqualima). 



Nicola Rodda 

 

188 

 

Figure 15. Greywater use for homestead gardening. Distribution pipe in garden, made from interlinking 

2 L soft drink bottles and buried in mulch layer. (Photograph: Aqualima). 

 

4.5. Irrigation with Treated Wastewater 
 

Wastewater used for irrigation of agricultural land, like sludge application, has a long 

history of use throughout the world. The benefits of nutrients in wastewater to crop 

production are widely recognized. Where wastewater treatment is inadequate or poorly 

controlled, as in numerous developing countries, uncontrolled use of raw wastewater can 

carry significant health and environmental risks. However, properly controlled use of 

adequately treated wastewater holds the potential to increase production of food at minimal 

risk to producers and consumers, provided basic health ad safety precautions are observed 

(Jiménez et al., 2010). 

 

(a.) Magabheni (EWS/IMS) 

The Magabheni Wastewater Treatment Works are situated on the KwaZulu-Natal South 

Coast, south of Durban. It consists of a series of ponds, the last of which discharges into a 

local river. Historically, the effluent has had intermittent adverse effects on water quality in 

the river. As far back as 2003, plans were initiated to develop a community farm adjacent to 
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the works, using the effluent from the works to irrigate a variety of vegetable crops, mangoes, 

bananas and sugar cane. A local agricultural co-operative was engaged and indicated interest 

in the project. An extensive irrigation scheme was installed, but was not commissioned due to 

delays in acquiring the necessary permits and registration. Various members of the 

community received training. In 2009, steps were taken to revive implementation of the 

project. The irrigation system was rehabilitated, the property was fenced and compost (from 

the Northern Wastewater Treatment Works, see above), seeds and seedlings, tools, a 

container and a pack shed were supplied. Unfortunately, the active members of the 

agricultural co-operative reduced from 20 to four, and several members withdrew their land 

from the scheme. This was the result of family tensions in the area, of dissatisfaction with the 

extent of community participation in the planning process, and of attempts to sell sections of 

communal land for informal settlement. Studies were undertaken into water quality, health 

risks and the attitudes, objectives and limitations of the participating households. Further 

training workshops were conducted on issues relating to the irrigation water and on organic 

farming techniques (Khanyisa Projects, 2010b). Because there were fewer farmers than 

initially planned for, only a fraction of the effluent from the Magabheni treatment works was 

being used for irrigation. An overflow wetland was therefore designed to provide further 

treatment of the effluent, with the potential for effluent from the wetland to be either used for 

irrigation or discharged to the river (Wetland Consulting Services, 2010). The wetland was 

situated on the lower part of the mini farm, which was not being fully utilized and which was 

subjected to water logging in summer (Khanyisa Projects, 2010c). The project is now 

proceeding, but provides an example of how community issues not directly related to either 

water or agricultural activities can hamper implementation. 

 

(b.) Newlands-Mashu (EWS/BORDA/University of Kwazulu-Natal/IMS) 

eThekwini Water and Sanitation has been investigating the use of anaerobic baffled 

reactors for on-site treatment of wastewater in settlements outside the sewer network for some 

years (Foxon et al., 2004). An anaerobic baffled reactor is an anaerobic unit with alternating 

hanging and standing baffles, which compartmentalise the reactor and force the water to flow 

from one compartment to the next (Fig. 16). The system is characterized by high solids 

retention, low sludge production and favorable removal of suspended solids and COD (Foxon 

et al., 2004).  

 

Figure 16. Schematic representation of an anaerobic baffled reactor. (Source: Pollution Research 

Group. University of KwaZulu-Natal). 
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The Newland- Mashu agricultural hub is the site of a demonstration, pilot and 

experimental treatment plant incorporating a decentralized wastewater treatment system 

(DEWATS) as implemented by the Bremen Overseas Development Association (BORDA), a 

NGO active in many developing countries, notably in South East Asia. eThekwini Water and 

Sanitation and BORDA have entered into a Memorandum of Understanding, with the aim of 

implementing DEWATS systems in locations such as dense informal settlements, 

development and transport nodes, and schools and clinics which lie outside the sewer 

network. The plant at Newlands-Mashu comprises a biogas settler, an anaerobic baffled 

reactor, anaerobic filters, and a vertical and a horizontal flow wetland (Fig. 17). It receives up 

to 40 m
3
/d of domestic wastewater from the surrounding community (Buckley and Reuter, 

2011). Trials of irrigation with the effluent are underway, conducted by the University of 

KwaZulu-Natal, to evaluate the safety and productivity of effluent use for crop irrigation. 

Preliminary irrigation trials showed promising results with respect to plant growth and 

productivity (Fig. 18). Recommendations need to be developed with respect to the type of 

crop, the timing of application and soil properties (Odindo et al., 2011). It is envisaged that, 

once the safety of irrigation use is established, the effluent will be used to water food gardens 

at the IMS Newlands permaculture hub. 

 

 

4.6. Recovery of Nutrients from Urine (EWS/University of Kwazulu-

Natal/EAWAG) 
 

Rural areas in eThekwini are serviced by urine diversions toilets and a free basic water 

allocation of 300 L per day. Urine diversion toilets separate urine from fecal waste at the 

source. When these toilets were first installed in eThekwini, the urine was led to a sub-surface 

soakaway (Gounden et al., 2006). However, since urine contains most of the nitrogen 

(approximately 80%) and phosphorus (approximately 50%) in domestic wastewater, it is a 

potential source of nutrients, which could be used in agriculture to improve food security. 

Recently, trials have been initiated in eThekwini in which urine, from a relatively small 

number of households (initially 50, envisaged to increase to 500), is collected in tanks for 

recovery of nutrients (EAWAG, 2012).  

 

 

Figure 17. The DEWATS plant at Newlands-Mashu. (Photograph: BORDA). 
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Figure 18. Examples of experimental Swiss chard plants grown with ABR effluent (left) and with water 

(right). (Photograph: Alfred Odindo). 

Two processes are being developed and implemented co-operatively by EWS, the 

Pollution Research Group at the University of KwaZulu-Natal and the Swiss Federal Institute 

of Aquatic Science and Technology (EAWAG). In the first process, phosphorus is recovered 

from urine by precipitation of struvite (magnesium ammonium phosphate, 

MgNH4PO4.6H2O), which can be used as a safe, bio-available source of phosphorus, which is 

both more cost-effective and more environmentally sustainable than phosphate fertiliser 

(EAWAG, 2012). However, extraction of struvite from urine leaves over 90% of the nitrogen 

in the resultant urine waste, which then requires further treatment. An alternative urine 

processing method is currently under development, which allows all the nutrients in urine to 

be recovered. The process comprises two steps. First, the urine is nitrified by bacteria to 

convert ammonium (NH4
+
) from urea in urine to nitrate (NO3

-
). This prevents the loss of 

ammonia, the volatile form of ammonium. Nitrification stops when 50% of ammonium has 

been converted to nitrate. In the second stage of the process, the water is evaporated from the 

nitrified liquid, leaving a solid residue, which contains most of the nitrogen, and virtually all 

of the phosphorus and trace minerals present in urine (EAWAG, 2012). While this technology 

is presently still in its experimental stages, it holds considerable promise for converting 

wastes into agricultural fertilizers which can be applied to improve food security . 

 

 

5. INTEGRATED COMMUNITY UPLIFTMENT PROJECTS  

UNDERTAKEN BY EWS AND IMS 
 

5.1. Johanna Road Informal Settlement 
 

The informal settlement located at Johanna Road (near the Northern Wastewater 

Treatment Works) slightly north of the Durban CBD is typical of many in Durban in that it is 

densely populated with little or no space between shacks, and it is situated on steep marginal 

land which is not accessible for heavy vehicular access for emptying of toilets or laying of 
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pipes. Poverty and unemployment are common experiences throughout the settlement.  The 

initial intervention undertaken by eThekwini was the founding of Health Clubs, which are 

committees elected by residents to oversee water and sanitation practices within a defined 

area (Waterkeyn, 2010). The concept is based on work by Africa Ahead, a NGO, which 

helped eThekwini to implement Health Clubs on a pilot basis, Johanna Road being one such 

pilot site. Through the Health Club, residents who showed an interest in and commitment to 

improving health and sanitation practices were provided with vertical gardens (described 

above) to use in conjunction with household greywater. This provided the dual benefits of 

reducing the disposal of polluted greywater to the ground and providing a means to grow food 

crops for household consumption. Vertical gardens, compost, seedlings and tools were 

provided by EWS to participating settlement members though the Health Club system 

(Gounden, pers. comm.; Rodda et al., 2010b).  

Partly as a result of the success of the Health Club system, the Johanna Road settlement 

was identified as suitable for the introduction of community ablution blocks. One block is 

intended to serve 70 dwelling units, with a maximum distance of 100 m between serviced 

dwellings and the nearest ablution block. Within the waterborne ring, ablution blocks are 

connected to a sewer. If no sewer line is available in or near the settlement to be services, then 

a new line is laid. An ablution block has three male stalls and three female stalls, with a 

shower for each stall. Laundry washing facilities are provided and security at night is 

facilitated by electric lighting on a mast, which lights up the ablution block and its immediate 

surroundings. A caretaker is identified in the community, is employed by EWS and bears 

responsibility of upkeep of two to three ablution blocks. Supplies such as toilet rolls and 

detergents are provided by EWS. The caretaker is trained both in maintenance and in passing 

on further hygiene training to the community (SuSanA, 2010; Gounden, pers. comm.). 

Soon after the installation of a containerized ablution block at Johanna Road, it became 

evident that this was becoming a social hub as well as a water and sanitation service. Mothers 

brought young children with them when they came to use the ablution and laundry facilities, 

and the children played in the area around the block. Through the Health Club structure, 

residents of the Johanna Road settlement expressed to EWS the desire for crèche facilities, 

and more extensive food gardening to be linked to the ablution block was seen to be the next 

step to a healthier community. In response, EWS engaged IMS and a NGO experienced in 

setting up child-care facilities and training nursery supervisors. The IMS team, recognizing 

the link between care-givers and gardeners, designed an integrated facility. Shipping 

containers were converted to provide a crèche/adult education venue, a store for tools and a 

kitchen/market stall from which produce could be sold. The IMS piloted a relationship with 

the NGO, Project Good, which facilitates corporate sponsorship for container-based 

community facilities, mainly to supply the containers. The NGO trained community members 

to run the crèche and stocked it with suitable equipment, including outdoor playground 

equipment (Black, pers. comm.; Gounden, pers. comm.).  

The nursery started with five children and by early 2012 was regularly attended by up to 

17 children. Up to 30 children can be accommodated. Informal surveying of the mothers 

using the nursery revealed that not all were employed. Through having a supervised child 

care facility, unemployed mothers were free to seek work and thereby improve the socio-

economic status of their families. A food garden was laid out, facilitated by IMS, (and Health 

Club members received training in organic growing practices. Seeds, seedlings, tools, and 

water pumping and irrigation infrastructure were provided by IMS, and composted sewage 
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sludge was provided by EWS. A ram pump was installed to access water for irrigation from a 

nearby stream. The entire site, including nursery and food garden, was fenced to provide 

security. The ablution block, food garden and nursery are now functioning as an integrated 

community resource. Future plans include directing the greywater from the ablution block to 

the food garden via gravity feed to allow for extension of the garden (Black, pers. comm.; 

Gounden, pers. comm.). 

 

 

5.2. School Sanitation Project, Frasers Saraswati School, Tongaat 
 

School sanitation in South Africa is generally recognized as being in crisis, with many 

poorer schools lacking basic facilities or having facilities that have degraded to the point of 

being unusable. The Provincial Departments of Education (DoE), which hold responsibility 

for school sanitation, do not have the capacity to tackle the backlog. In eThekwini, the 

provincial DoE has partnered with EWS to evaluate the feasibility of transferring 

responsibility for sanitation at selected schools to this municipal department. One such school 

is located at Frasers in Tongaat, north of Durban, where EWS and IMS are working together 

to provide an integrated solution addressing water, sanitation, food security and nutrition. The 

school is outside the sewer network and so is not served by waterborne sanitation (Gounden, 

pers. comm.). 

Sanitation was provided by high specification, low maintenance, prefabricated toilets 

supplied through a partnership with Hering, a company, which installs such toilets at railway 

stations and other public venues in Europe. Large rainwater harvesting tanks were installed 

and water from these is used to flush the toilets. The wastewater flows into a DEWATS 

anaerobic baffled reactor, similar to that at Newlands-Mashu (see above), and installed in 

cooperation with BORDA. A school food garden was developed and linked to a nutrition 

program at the school, through which children are fed at the school and are taught about 

nutrition and about growing food crops. Waste from the school kitchen, also linked to the 

school nutrition program, feeds into a biodigester. Effluent from the anaerobic baffled reactor 

currently is led to a soakaway underneath the school football field, thereby irrigating the field. 

In the future, once the outcomes of trials with vegetable crops and fruit trees at Newlands-

Mashu are known, it is anticipated that the reactor effluent can be used to irrigate the food 

garden (Gounden, pers. comm.). 

 

 

CONCLUSION 
 

The projects reported here and similar ones have yielded many positive initiatives and 

innovations, in addition to the obvious objective of improving food security. The use of 

nutrients in sanitation residues closes the nutrient cycle by returning nutrients from food back 

to the production of food. This reduces discharge to the environment where nutrients cause 

adverse effects such as eutrophication, as well as reducing the exploitation of non-renewable 

and increasingly limited phosphorus reserves. Multi-faceted interventions, such as those 

described at the Johanna Road informal settlement and at Frasers Saraswati School, provide 

examples of the best aspects of integrated service delivery across different functions within a 
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municipal unit, and across units. These integrated community interventions provide means for 

marginalized members of society to develop independence and employment opportunities, 

which have the potential to reduce migration from rural areas to informal settlements in urban 

areas. 

On the less positive side, projects often take a long time to get off the ground and some 

pilot projects never reach full-scale implementation. Community issues, which are not 

directly related to the project, have the ability to seriously interfere with implementation. 

Because numerous initiatives are under development at any given time and resources are 

limited, there are sometimes problems with follow-up and replication once projects are 

running. 

Lessons, which can be extracted from the initiatives described here include: 

 

 Adequate resources for successful completion of a project needed to be committed at 

the outset or else long delays can result and project completion can be jeopardized. 

 Community leaders and community members need to be committed to the success of 

the project. Firstly, there needs to be an absence of underlying divisive community 

issues, and secondly, the intended beneficiaries of the project need to see the value of 

the intervention and need to want it. 

 Community commitment to projects is best served if there is a ‘champion’ with a 

clear commitment to success and with adequate support in terms of people and 

resources. 
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