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	While many South African urban shack settlements have been supplied in recent years with standpipes from which residents are able to draw varying quantities of potable water, they still have inadequate or no provision of sanitation and drainage. In the absence of suitable conveyance systems for the disposal of the greywater that is generated, residents in these predominantly high-density settlements resort to disposing wastewater on the ground near their dwellings. Such wastewater runoffs often merge with other effluent flows, potentially threatening public and environmental health. This study has adopted an Adaptive Decision-making Process (ADMP) approach in collaboration with residents of these settlements to implement a range of low-cost technologies as interim solutions to reduce these negative impacts until such time that formal services can be provided. The research aims to examine the roles of three primary players in the process: local street committees, elected ward councillors and the local authority structures which technically should be responsible for managing wastewater disposal. It argues that effective community-level solutions to wastewater management depend on the establishment of partnerships and trust amongst all stakeholders, and it documents the challenges faced in creating these co-operative relationships in the settlements studied. The paper highlights the myriad constraints faced by the various stakeholders, including inter alia issues of resources, technical capacity and ideology, and also shows that the local authority structures lack the understanding needed of local-level social dynamics to be able successfully to address the problem. It concludes that prospects for acquiring service delivery in the context of informal settlements are dependent on the development of social capital as a means of securing the co-operation of the local authority and elected councillors that might ultimately lead to securing land and services.



Introduction
Recent rapid urbanisation in South Africa – as with many other middle / low-income countries – has resulted in the ever increasing presence of informal settlements in and around cities. These urban shack settlements often occupy areas of land that are unsuitable for development, with dwellings that are mostly flimsy structures made of corrugated iron, timber and plastic. Owing to the fact that many of these densely settled areas are on invaded land with little space between housing structures, the infrastructure provided by the local authority is usually restricted to emergency water and sanitation services. The government is nonetheless committed to eliminating backlogs and progressively improving levels of service to all citizens over time and, in line with targets set out in the “Strategic Framework for Water Services” (DWAF, 2003), has made good progress in this regard, particularly in respect of water supply. In an effort to meet their targets, the state has implemented a programme that has installed standpipes, from which water is available, at positions within relatively close reach of most urban shack dwellings – basic water access is defined as at least 25 litres of potable water per capita per day (ℓ/c.d) within a 200m cartage distance. In so doing, more than 92% of the population (equivalent to 42 million people) now have access to an improved source of water (UNDG, 2005). In contrast to this, the pace of delivery of sanitation services has lagged behind that of water supply (only about 65% of the population have access to improved sanitation). Informal settlements often also have no formal provision for the drainage of stormwater and greywater – defined broadly as the wastewater that is generated from a variety of household activities without input from toilets. Communal sanitation systems (waterborne or dry) may be provided, but are frequently dysfunctional for various reasons, including over-utilisation and abuse. Lacking adequate systems, residents tend to dispose of greywater, and indeed some sewage too, outside their dwellings into public pathways and other public spaces where, along with litter and other garbage, it becomes a public health hazard as well as an environmental problem.

This project emanates from a directed research thrust by the South African Water Research Commission (WRC) to build knowledge and competency in stormwater and sanitation. The scoping study (WRC Project K5/1524, “Understanding the use and disposal of greywater in the non-sewered areas in South Africa”), which was completed in March 2007, identified the need for a longer-term study of peoples’ behaviour and practices, in which communities without on-site waterborne sanitation could be given opportunities to consider a variety of options in dealing with greywater issues (Carden et al., 2007). The main focus of the research project (WRC K5/1654) on which the present paper is based is thus to understand and develop appropriate social and material technologies for greywater management in non-sewered areas (those areas without on-site waterborne sanitation), in order to understand and mitigate the health and environmental impacts of existing greywater management practices. 

The project was designed with the explicit intention that its main activity would comprise social fieldwork, using Participatory Action Research (PAR) methods in an attempt to work with local residents and their popular leaders, as well as local government officials and representatives. The goal was to draw these people into a collaborative exercise to develop, test and establish the social and technical viability of low-cost technologies for greywater management. The project thus sought to work with all stakeholders to reach decisions about the usefulness and acceptability of the technologies involved. To this end, the following specific objectives were formulated:
· To identify (a) social challenges to effective greywater management and (b) reasons that previous initiatives to manage greywater had proved unsustainable.  Thereafter: 

· To identify locally appropriate means (a) to overcome social obstacles hindering effective and sustainable greywater management practices; and (b) to enable local people to implement and maintain appropriate management systems. 

· To identify (a) specific environmental impacts of ineffective greywater management practices and (b) ways of mitigating those impacts. 

· To establish links between greywater quality in informal settlements (especially relating to the chemicals used in detergent products) and the potential for reuse.

· To trial social and environmental interventions in a small sample of informal settlements.

· To develop (a) educational material about greywater management options and techniques for residents of settlements and (b) ‘best practice’ guidelines for greywater management in such settlements.

The first step in the process of achieving these objectives was to assess greywater disposal practices in a sample of urban shack settlements in South Africa’s Western Cape Province. Having done that, the intention was then to seek low-cost technologies that might enable residents, with the support of and some financial / material contributions by local government officials, to improve their greywater disposal management practices. The goal was to help them first to install such technologies, and then to assist them in understanding how to install and manage others of the same kind. A further step was to assess people’s responses to those technologies as well as their viability as a collaborative. This paper describes three sampled settlements, the characteristics of the wastewater disposal practices that were evident there before and during introduction of the technologies, as well as some of their potential consequences. It then focuses on the attempts the fieldwork team made to find and work collaboratively with three primary players in the process: local street committees, elected ward councillors and the local authority structures. It documents the myriad constraints faced by the various stakeholders, including inter alia issues of resources, technical capacity and ideology and also shows that the local authority structures lack the understanding needed of local level social dynamics to be able successfully to address the problem. 
Method
The Participatory Action Research (PAR) approach that was adopted for this study intended to establish a basis for participation by developing and/or strengthening relationships between stakeholders, and in negotiating roles and responsibilities (Aimers, 1999). The immediate challenge in adopting this approach was the need to recognize the inherent problems faced by informal settlement residents. Past legacies have left residents largely uncertain about future land tenure and prospects for secure housing and services. In addition, the lack of land ownership and lack of clarity regarding where responsibility lies for services frequently result in failed initiatives, the collapse of rudimentary infrastructure, and disillusioned stakeholders and residents. These issues compound the potential to manage greywater disposal. Moreover, and perhaps even more important in relation to this study, is that the legacies of apartheid have in part or wholly led to fragmented social and political structures within the settlements, which inevitably limits local initiatives. Local stakeholders are often difficult to identify and, where they do exist, they may have limited capacity to sustain even small-scale initiatives. It was essential therefore to the success of this study, that the PAR approach offered support and training to stakeholders. The project thus sought a modus operandi that would include:

· Popular participation in the definition of the research problem, and about service delivery problems, and collaborative brainstorming over possible solutions;

· Active involvement of stakeholders in the testing and localisation of new technologies; and

· Continuous exchange between local government officials / water utilities and citizens in the management of water services infrastructure – this was a main aim for reasons of democracy and good governance, and for preventing the kind of project collapse / failure that often bedevils other water and sanitation projects. In other words, the rationale for participatory work was to encourage a local sense of ownership of the project and its outcomes.

Research design

The research design was built largely on an Adaptive Decision-Making Process (ADMP) which seeks to develop a procedure for formulating and implementing a course of action that explicitly takes into account social, political, economic and institutional factors (Lal et al., 2001). ADMP is a problem-focused, action-oriented participatory process aimed at producing management strategies that stakeholders agree with and feel they can own. The research approach acknowledges the need for discursive decision-making and recognises that multiple stakeholders have different values and knowledge systems, and that decisions will need to be achieved through collaboration, co-operation and consensus. It was acknowledged at the outset that agreement between the multiple stakeholders may be difficult to obtain.

The theoretical framework of ADMP has three underlying themes, namely:

1. Participatory Action Research – problem-focused research that responds to local priorities

2. The use of a user-friendly Decision Support System (DSS) – an integrative analytical tool that describes the key processes and the spatial and temporal connections within and between the human and biophysical subsystems

3. Dialectic, stakeholder-based decision making – decisions based on the knowledge systems of all the stakeholders and on sound judgments supported by rigorous analysis.
Implementing ADMP consists, in principle, of four phases: (1) subsystem identification, (2) reflection, (3) action, and (4) adaptive learning. In this study, the ADMP framework was modified as follows:
Phase 1: Identification and assessment 

Study settlement selection was achieved through consultation with local authorities, field visits and in some cases an evaluation of previous studies conducted at these settlements. In addition, efforts were made to identify other stakeholders such as non-government and community-based organisations who might have an interest or involvement in the settlement. 
Phase 2: Reflection and establishing of shared goals 

The aim of this phase was to identify problems associated with existing greywater management practices, emphasising the potential of these practices (or their absence) to influence health and the environment. A clear understanding of the underlying management issues and general agreement of desired outcomes is critical to any decisions that might lead to intervention and ultimately solutions. Stakeholders were encouraged to prioritise the various greywater disposal and management concerns. Once agreement was reached with the stakeholders with respect to the scope and extent of the problem, the researchers facilitated discussions to establish a shared vision of greywater management. 
Phase 3: Action 

In this phase, the stakeholders, having agreed on various greywater management options in the previous phase, commenced with the implementation of the proposed management strategies and technical interventions with the assistance of the research team.
Phase 4: Adaptive Learning

Adaptive learning is critical to provide assurance of the long-term sustainability of the study’s outcomes. It treats the prospective management strategies as a series of management policy experiments. The management strategies and possible technical interventions selected in the Action Phase were monitored in an attempt to indicate the extent of success. Regardless of how the results are interpreted, this phase is one of adaptive (or experimental) learning in which feedback promotes reflection and adaptation of the intervention strategies. This phase is also intended to support capacity building and empowerment of settlement stakeholders who are willing to engage in the process, and who may be prepared to implement changes with the support of the local authority and, where appropriate, elected ward councillors. 

Results and discussion
Based on the selection criteria that were developed prior to the site investigations, it was decided that three sites should be chosen for consideration of PAR and for possible experimentation and implementation of low-cost technologies to manage greywater. One site was situated within the City of Cape Town area (Hangberg) and two others were outside the City (Waterworks and Langrug) – Figure 1. The discussion that follows commences with the focus on two of the settlements situated outside the City of Cape Town municipal area in which the PAR approach and method was applied. Thereafter, and by way of contrast, community-based initiatives at the third settlement are used to explain how existing communal service infrastructure has been modified by residents and how the upgrading of this settlement is now receiving the support from the local authority and a non-government organization (NGO). 
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Figure 1. Location of the study settlements


Langrug, Franschhoek (Cape Winelands Municipality)
Langrug lies on a steep slope on the outskirts of the town of Franschhoek, about 70km north-east of Cape Town. The first shack dwellings were erected in 1993 and by 2006 the population was approximately 5000, nearly 90 percent of whom are recent migrants from the Eastern Cape Province. Unemployment is widespread with only limited short-term employment available in the local construction industry or as seasonal agricultural workers. Dwellings are constructed of corrugated iron, wood, plastic sheeting and a variety of other scrap materials. There is one central dirt road that runs directly up the hillside with narrower parallel dirt roads on either side linked together by various paths. There is no formal stormwater drainage system and all other municipal water services are communal, comprising seven tapstands and about 70 flush toilets of which only 30 appear to be functional at any one time. Municipally supplied potable water is provided for free at tapstands and residents collect it in buckets. Ongoing field observations revealed that many of the facilities are persistently dysfunctional. For example, most tapstands and toilets do not drain properly and residents are forced to collect water from within areas that are flooded (Figure 2), and to urinate and/or defecate on any available open ground. There is no provision for the disposal of household water other than at the communal facilities where the drainage system frequently blocks. Wastewater is thus tossed onto paths or roadways and as a consequence, a mixture of black and greywater runs continuously down the streets and between shacks – and sometimes also into residents’ houses. The situation is further exacerbated by rubbish strewn throughout the settlement, much of which blocks the runoff furrows and causes ponding. Rubbish collection skips, provided through a municipal contract at three points in the settlement, are supposed to be cleared three times weekly, but the fieldwork team’s observations show the system is not working (Figure 3).
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	Figure 2. Women at a tapstand in Langrug
	
	Figure 3. Waste disposal skip in Langrug


Waterworks, Grabouw (Theewaterskloof Municipality)

The Waterworks informal settlement lies on a hill-side near the town of Grabouw, about 85km east of Cape Town. Invasion of the land by migrants, mostly from the Eastern Cape Province, commenced in the mid 1980s and there are now over 1000 shacks constructed from wood, plastics and corrugated iron. Unemployment is a significant problem amongst the approximately 3000 residents of the settlement. Grabouw’s town management claims to have provided one tapstand per 25 families (Figure 4) and one pit latrine per five families, but, as in Langrug, these facilities are not fully functional. Taps have been poorly maintained and a number are broken – in some cases leaking substantial quantities of water resulting in erosion channels through the settlement. 
The state of sanitation facilities is even more concerning. They comprise ten flush toilets and twelve Ventilated-Improved Pit (VIP) latrines – of these, all of the flush toilets and two of the VIPs are in locked cubicles, with a further eight VIPs having been wired closed. A copy of the key for each locked cubicle is held by a number of local households (not always the same number) who have informally found a means to share and control access to that toilet, and each of the flush toilets appears to be in relatively good working order. During the course of the fieldwork team’s numerous site visits, fewer than five of the VIPs were ever found to be operable at one time however; most were filthy and blocked – filled with faeces and paper (Figure 5). A sewer pipe conveying sewage from a formal residential area situated higher up the hill was frequently found to be blocked – discharging raw sewage through the settlement via the lid of a manhole. Only one attempt by a Waterworks resident to create their own drainage system was observed; for the most part, greywater is disposed by tossing it into the nearest road or pathway, or into the uninhabited areas alongside the settlement where many people also defecate and discard garbage.
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	Figure 4. Tapstand in Waterworks
	
	Figure 5. Blocked VIP toilet at Waterworks


In both settlements there is clear evidence of municipal inattention if not negligence and of a consequent public health hazard. This neglect appears to be a product of the fact that the settlements are on invaded land and that the municipal authorities hope that they would either soon be removed, and their residents settled elsewhere, or that the settlement would be upgraded to accommodate formal housing structures each with waterborne services. It was partly this sense of local government neglect that brought the research team to these settlements, since – as indicated – the project intention was to experiment in situ with low-cost technologies that might otherwise be overlooked in favour of conventional systems being installed. The goal was to engage in the experiments using small quantities of inexpensive materials supplied by municipal officials, and voluntary labour supplied by local residents – ideally recruited through street or block committees. It was hoped that the engagement might also have the side-effect of creating a degree of local communal mobilisation around water, sanitation and refuse issues as well as improve immediate public health conditions in the settlements. For example, the fieldworkers were repeatedly told by residents that children in the settlement tended to play in the wastewater streams and puddles created by litter blockages and then suffered various skin diseases. The research project offered opportunities for people to experiment with low-cost technologies as a means to address that kind of problem.

Attempts at stakeholder involvement
The fieldwork team made concerted efforts during the course of numerous site visits in both these settlements to find local representative social structures (e.g. street committees) or groups with which they might work and be able to mobilise residents to discuss and consider low-cost technical options for greywater management. While they found evidence of at least one street committee existing and sometimes operating in Waterworks, they found almost nothing of that kind in Langrug – even though there was evidence that Langrug residents had in the past couple of years marched in protest to the municipal offices in Franschhoek. Indeed, all the fieldworkers’ efforts in attempting to introduce greywater management technologies ended up, in Langrug, being focused on specific individuals who showed interest. Moreover, while the Waterworks street committee seemed to be relatively successful in helping residents resolve minor local conflicts, it was not so as a means to engage with local government officials, nor even to mobilise people in order to raise complaints. This street committee claimed that they had tried on numerous occasions to obtain the co-operation of local authority officials, only to find that they were largely ignored. They explained that they had given up writing their complaints in the book held at the local authority offices. It was therefore not surprising that efforts to enlist the support of the local authority in the management of greywater in Waterworks were not forthcoming.

Problems were also encountered with attempts to establish partnerships with the local authority officials responsible for the settlements and the elected ward councillors. In Langrug the ward councillor seemed more concerned about the researchers stirring up the residents than actually trying to solve the many problems identified by both residents and researchers. Also, it appears from discussions with the councillor and the Area Manager from the local authority, that there are plans for an in situ upgrade of the settlement in the future, meaning that officials were less inclined to try and alleviate current service delivery problems. Whilst local authority officials in Waterworks initially pledged support for the project initiatives, they consistently failed to deliver even the barest minimum of requests, also using the excuse that, because there were plans to upgrade the settlement, they were unwilling to invest in the maintenance and installation of further services. All this meant that the levels of trust between settlement residents and officials were found to be extremely low, with a general reluctance by residents to engage in the sort of self-help initiatives proposed by this project. It became apparent to the researcher that, as the level of distrust between the residents and local authority deepens, so the level of services dwindles further. The power of stakeholders to effect change becomes increasingly hierarchical and insular as is illustrated in Figure 6. 
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Introduction of greywater management technologies

The discussion that follows on the installation of low-cost greywater management technologies should be seen in the context of the foregoing. While the earlier intention had been that the development of greywater management options should come out of workshops held in the settlements with groups of residents brought together by street or block committees, it soon became evident that this was naïve – precisely because the settlement populations were far less coherent than had been anticipated would be the case, and because the street and block committee leaders had little real authority or mandate from their representatives. Moreover, in Langrug in particular, attempts to work through the local municipal councillor to assemble people for such workshops were unsuccessful – apparently because the elected councillor seemed concerned that such meetings might, if not very carefully managed, ‘contribute to an existing element of mistrust among residents towards the municipality’.

As indicated earlier, some residents had themselves made various attempts to manage their own greywater disposal – one in each of Langrug and Waterworks had gone so far as to install lengths of plastic piping from a self-installed sink in their yard in such a way that the greywater was drained off their site and towards the nearest road or pathway (in Langrug) and into the ground (in Waterworks). In one instance in Langrug, neighbours had done something similar, serially installing sections of plastic piping and a small metal grate in each yard and along the line of what had become a wastewater furrow, and thus constructing a form of what might be described as condominial greywater drainage piping – although it too simply emptied into a public road space and an eroded furrow that ran down the road. At one point, when local government officials decided to grade that road however, the process effectively closed up the furrow and also broke some of the piping that people had laid. 

Other than that kind of attempt at dealing with the problem – effectively to direct wastewater away from their sites onto public spaces – it seemed that local residents were generally unaware of other possibilities available to them. Given that it proved very difficult to assemble groups of residents to offer them fairly theoretical workshops about such possibilities, the fieldworkers chose rather to work with a small number of willing individuals, discuss options with them, and install the one they chose as a demonstration for others in the settlement. Again the ideal would have been that those individuals would themselves have undertaken the installation. In practice it turned out that it was primarily the fieldwork team members who did the work with a small amount of assistance from local people while others watched and asked questions. In that sense, each such installation exercise provided a kind of workshop, although procurement of any necessary materials was undertaken by the fieldworkers, and also through the assistance of a local government official from the Stellenbosch Municipality who provided a pick-up load of small stones of three occasions. This represents the only evidence thus far into the project of support from the local authority.
Six greywater management options were considered by the research team, and those that seemed most appropriate and viable in a particular context were then presented by the fieldworkers to interested individuals and/or small groups in the settlements. The options were: 

4. A “drum filter” – described in more detail below (Figure 7).

5. A shallow crate and trench soakaway – also described in more detail below (Figure 8).

6. Improvements to the informal drainage system by channelling wastewater down the sides of access routes through the settlement, and reinforcing channels with cement slurry to prevent erosion. 
7. An improved communal tapstand and washing area design. 

8. Trench gardening for non-edible crops, e.g. ornamental flowers for the market. 

9. A wetland filter.

Only the first and second options have actually been used thus far by the fieldwork team in the two settlements. What follows describes how that process was undertaken.
The drum filter

Building on the contacts established earlier, the fieldworkers found a small number of local householders in each settlement who were willing to allow a portion of the land around their shacks to be converted into small greywater soakaways. In Waterworks, the first three of these involved the installation of drum filters which the research team thought might be useful in a dense settlement where there is limited space between houses, and where sandy porous soils can be used to drain away water that has passed through a simple filter. Through the intervention of members of a local street committee, a public space between shacks was identified for installation of one drum filter, while a couple of individual residents also volunteered space in their yards to install them there. 

The drum filter comprises a 300 litre plastic bin (of the type commonly used for storing domestic refuse) that is sunk into the ground so that its lip is only a few centimetres above the ground (Figure 7). The bottom third of the drum is filled with coarse sand whilst a third is filled with small stones and a third is left as empty space. The sides of the lower portion of the drum and its base are perforated so that filtered water can drain into the surrounding soil, while on one side a larger hole is cut and a short length of PVC piping inserted to direct water to a small bucket for water quality testing (Figure 8). The bin lid is turned upside down to form an inverted cone with very small holes drilled into it to allow drainage into the bin whilst excluding gross solids. The small diameter of those holes is intended to limit smells from decomposing organics and the potential for flies and mosquitoes to breed within the bin. In the instances where the project team experimented with this technology, the inverted lid was covered with a sheet of woven nylon cloth, locally known as ‘shade-cloth’, also intended to trap solids / sludge and prevent them from entering the drum. The idea is that once greywater poured into the drum has been filtered through the stones and coarse sand, which also provide temporary storage, it should then pass into the ground below. The short length of PVC piping is there to direct some of that filtered water into a small sealed bucket under the ground so that water samples can be drawn from it, via a single vertical pipe to the surface, for testing purposes.  
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	Figure 7. Cross-section of a drum filter
	
	Figure 8. Preparation of the filter drums, allowing for water quality testing


Various problems were encountered with the three different drum filters that were installed over a period of time at Waterworks settlement, and all of them were subsequently removed when they proved to be ineffective and residents complained. It became clear during this exercise that the drum filters were inappropriate for the kinds of conditions in which they were installed. Probably the most important conclusion to be reached was that any kind of communally accessible waste disposal system in the kind of shack area that Waterworks exemplifies is likely to be used by more people than it can technically service and for the disposal of a range of waste matter (in this instance anything with a liquid content) rather than for just for the particular waste matter for which it is designed. The reasons for that are firstly that there is inadequate provision for the disposal of all kinds of waste and secondly that people are much more willing and able to care for a facility over which they have close control (either exclusively or in a small cohort) than one that is communal. The way to deal with this is to mobilise the political will and local government resources to install better infrastructure than is presently provided in this sort of settlement.

Shallow crate and trench soakaway
This technology is best suited to settlements where there is sufficient space between houses, for example, in a corridor where at least 4 x 1 metres of space is available. The soakaway is constructed using an upturned plastic milk crate over a trench approximately 3.5m long x 1m wide x 1m deep (Figure 9). The trench is filled with small stones (25mm diameter) and covered with infill from the hole. Reeds, ornamental flowers or rooted crops such as fruit trees or vegetables may be planted over the soakaway to aid in nutrient removal and promote evapo-transpiration. The grate-like opening to the soakaway, the upturned bottom of the crate, is covered with shade-cloth to prevent food matter entering the soakaway. The cloth is held down on all four sides by stones placed flush with the surrounding ground level and secured to the crate with wire or cable ties (Figure 10). The polyethylene lining on top and bottom of the trench reflects an attempt to reduce the impact of the poorest quality greywater on the groundwater, though the water, once filtered, does necessarily seep into the surrounding ground. The lining is also intended to act as a geo-membrane and to prevent contamination of the filtration stones by the surrounding soils, thereby to reduce the risk of blockages. 
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	Figure 9. Cross section of shallow crate soakaway
	
	Figure 10. Example in Langrug


Where there is inadequate evapotranspiration (e.g. during the winter months where precipitation generally exceeds evaporation), such a stone-filled trench was expected to provide storage for roughly two weeks of greywater generated by residents of a typical dwelling in an informal settlement, prior to its filtration out of the end of the soakaway and into the surrounding substrate. The research team anticipated at least five limitations to the model that would require further evaluation and modification: 
· clogging of the porous shade-cloth material by grease and fats 

· too rapid pouring of greywater into the grate-like entrance of the soakaway, causing spillages 

· plants being unable to grow in the high nutrient, alkaline conditions created by the greywater content 

· space between shacks being too limited for this type of technology
· filling up / overflowing of trenches

The crate and trench soakaway option was the one initially selected by residents of Langrug and seemed to be a success, although in some instances the installations required modifications and/or refinements as expected. All four of the installations were completed by the research team themselves with little or no assistance from the home-owner for whom the work was being done. Also, whilst various attempts were made to arrange demonstration workshops with interested home-owners, no proper workshops were conducted and no local resident took the initiative to construct their own soakaways. One resident echoed the sentiments of residents in Waterworks when he insisted that the only real way to resolve the conditions in the settlement relating to wastewater and sanitation was for toilets and taps to be provided at each home so that the residents there could take responsibility for them.
Hangberg, Hout Bay (City of Cape Town Municipality)

Hangberg is situated ten kilometres south of the Cape Town CBD and lies on steep slopes bounded by the Table Mountain National Park overlooking Hout Bay. The settlement comprises a mix of low income housing, flats and informal dwellings (Figure 11). The steep slopes and narrow confines of the settlement pose huge challenges to service delivery. Since the late 1990’s the number of informal dwellings has grown to over 300, but most residents have overcome the challenge of building and living on these steep, sandy slopes, with many shacks being built to above-average standards. There are a number of double storey dwellings, many of which are made from new corrugated sheeting, brick, wood and sometimes mountain rock. 
In 2004 the City of Cape Town installed 37 waterborne communal toilets connected to a network of shallow sewerage pipes. Since then nearly 40% of the dwellings have pirated these facilities to install their own water and sanitation services in their shacks. Surveys revealed that over 85% of householders installed these services in their shacks with the help of neighbours, friends or from the experience that they had gained from their respective workplaces or from watching similar installations that were undertaken by other residents. Less than 4% claimed that they had employed a private contractor to do this work. Surveys also indicated that there were relatively high levels of social capital and capacity in this settlement compared to the settlements discussed earlier. For example, over 75% of the residents had more than seven years of formal education and at least 75% of heads of household claimed to receive an income not supplemented by a government pension or disability grant. Social capital is also likely to have been strengthened by family and neighbourhood relationships contributing to a network of support that has grown over time – the average length of time that people have spent living in Hangberg, whether in the formal or informal part of the settlement, amounts to 28 years. Such relationships provide the network of support that is built over time to enable the development of skills necessary for implementing water and sanitation services to the household. Student-t tests were conducted to establish whether time spent living in Hangberg as opposed to household income was a significant factor in determining whether a household was able to install household these services (as evidenced by a toilet located in the dwelling). The results showed that differences in income was not a factor (p= 0.727 >0.05 variance) compared to the amount of time spent living in a household and in Hangberg. 

In 2006 the Hangberg Civic Project committee was formed by a group of elected residents for the purposes of championing efforts toward the in situ upgrade of the settlement. This civic committee together with the services of an NGO (the Development Action Group) proved central in the process of achieving co-operation with the local authority. As a result, the City mayor has taken a special interest in the development of this settlement and has met on several occasions with the civic committee and has included local authority officials responsible for implementing relevant services and for securing land tenure. Social capital has therefore been drawn from within the settlement and also from outside the community in the form of services of the NGO, the mayor and local authority officials. The civic project committee residents are presently, therefore, in a far better position to install and manage services as compared to the two other settlements discussed earlier in this paper. Social capital can be construed as the missing link that separates Hangberg from these other settlements. It highlights the fact that service delivery in the context of informal settlements is dependent on the social capital as a significant means of securing the co-operation of the local authority and elected councillors that might ultimately lead to securing land and services. As an aside, plans to continue the upgrading process in Hangberg have been boosted recently by a R1.2 million ($130 000 US) grant from the City to increase the number of communal toilets and channel all wastewater (including greywater) into the sewer. The civic committee are concerned about the extent of the pollution resulting from greywater in the stormwater system entering the ocean and want to see improvements in the control and management of wastewater in general.    
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	Figure 11. View from Hangberg overlooking Hout Bay
	
	Figure 12. Shallow sewer system


Conclusions
As is evident from the above, the intention to engage in participatory action research that is collaborative in design, action and reflexive revision has been realised with only very limited success by this project in the case of the first two settlements discussed. The fieldwork team failed to find local institutional structures with which to run workshops and establish rapport, let alone create medium to long term trust with more than just the occasional individual in each settlement. That has meant that there has not even been a significant demonstration effect – exacerbated by the fact that most of the installations thus far have not been particularly successful; they have effectively been experiments by outsiders seeking local agents who will work with them, rather than real collaboration. A participatory action approach does not and cannot work through such agents to produce demonstration effects, except in the sense that, if successful, it might demonstrate to others the effectiveness of local mobilisation to achieve goals that are locally determined, albeit in collaboration with outsiders who are drawn in for the technical expertise and some social capital they might offer. In the present instance those outsiders (the research team and through them the project funders) have driven the process rather than allowed local people to do so. Some key findings have emanated from the research to date:

· Residents of Waterworks and Langrug have generally shown limited initiative to manage excess flows of wastewater. 
· A combination of the development of social capital and the facilitation of an NGO has proven central to progress toward securing land and the co-operation and interest of the local authorities in Hangberg. 
· Security of land tenure is one of the complex factors associated with the general state of South Africa’s informal settlements that undermines the motivation of individuals to engage in self-help projects, as seen in Waterworks and Langrug.
· There is inadequate communication between residents and local authority structures, together with a lack of trust in politically elected councillors, all of which is likely to affect the development of social capital and to enable it to operate effectively. Increasing distrust between residents, elected political councillors and local authorities is a recipe that characterises the failure to implement sustainable services. 
· Prospects for sustainable service delivery in informal settlements are reliant on the development of human capacity and effective governance.
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Figure 6. The separation of power and stakeholder engagement in the demand and delivery of services








4
12

