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INTRODUCTION
The dissemination of successful community based practices regarding water supply and environmental sanitation services for the urban poor serves various purposes: it provides support for advocacy of the sector, by giving important examples; it helps catalyse new initiatives and it permits the identification of different approaches used by communities, non-governmental organisations and government agencies to tackle problems faced by the residents of low-income urban areas. It provides an useful operational source of information and a tool for policy makers, practitioners and trainers.
Of the ten case studies or BEST PRACTICES on water supply and environmental sanitation presented here, some were originally prepared by IRC's partner institutions or persons especially contacted by IRC, and some were prepared by IRC. Support was given by the Best Practices and Local Leadership Programme (BLP) of the United Nations Centre for Human Settlements (UNCHS - HABITAT). They were submitted as part of the preparatory process for the Habitat II conference of Istanbul of June 1996, and can be found on the BLP database, CD-Rom and Internet site (http:\\www.bestpractices.org).
We would like to thank the BLP for giving IRC full authorisation to print and distribute this version of the Best Practices on water supply and environmental sanitation for use in IRC's training programmes. Participants of these programmes are also welcome to send to IRC information on other Best Practices on water supply and environmental sanitation which they find relevant for dissemination.
IRC International Water Supply and Sanitation Centre P.O. Box 93190 2509 AD The Hague The Netherlands
Conventional Solid Waste Management and Alternative Approaches in Marginal, Urban Areas in Lima5 Peru
by
Fritz Rembold*
In 1990, the municipality of El-Agustino District, located in the Metropolitan area of greater Lima in Peru, asked the German Volunteer Service (DED) for technical assistance to ameliorate the burning problems of waste management within the district boundaries. The accumulation of garbage, shortcomings in transport and storage facilities due to budget constraints, the proliferation of environmental diseases and the presence of informal pig breeders led to an unbearable situation.
Among other features, the social and economic environment shows levels of extreme poverty such as high rates of un- and underemployment, refugees swallowed to the cities from the civil war in the andean area and relatively large proportions of single income households, depicting women as the main suppliers.
The efforts of the local government in charge then focused on participatory approaches to improve the prevailing conditions, sharing decision making processes with neighbourhood groups, organizations on the grassroots level and other popular associations.
Summarizing the government's criteria, the policy to be applied required a comprehensive, integrated approach, where broad participation in the project starting right from the planning stage and decentralized strategies along with ecologic and economic feasibility have been the main guidelines.
During a previous pilot project in the surrounding of Lima, the author together with a group of local experts invented a recycling system for organic waste components implementing a series of productive processes in order to ensure first of all a stable economic platform. In technical terms the process starts with the transformation of organic material using cost effective, intermediate technologies, into a highly digestive diet for pigs, ducks and chicken. The manure and non patable parts are used for rainworm pods, producing humus, appreciated as the best organic fertilizer and worms, containing all essential amino acids for livestock and aquaculture. Complementing activities have been the implementation of housegardens, nurseries and the production of ornamental plants.
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Together with a local NGO and the Agriculture University of Lima, the quality of inputs and outputs have been constantly monitored, showing no perils for human health depicting quiet
surprising results concerning growth rates, fat contents and flavour.
)
The new design of the plant was adjusted to the given location and in 1992 it was possible to transform up to 12 m/t of organic components per day, which theoretically is sufficient to produce 55 tons of pork meat, 5 tons of duck and chicken, 1.2 tons of eggs, 7 tons of vegetables and 100 m of humus per year.
Despite all these promising results, the main single limited factor for achieving economic rentability remain high transport costs from the origin of garbage to the transformation site. When the Municipality of El-Agustino provided the terrain for installation within the district boundaries this major constraint has been eliminated and the project has been implemented.
Additionally to the technical set up, the managerial framework has been elaborated. Transport and segregation activities have been outcontracted to micro enterprises backed up by programmes to enhance local participation and to raise overall environmental awareness. In line with marketing strategies, the productive processes as such were carried out by small scale enterprises, whereby preference was given to the creation of employment opportunities for women.
According to an in depth cost/benefit analysis, the financial indicator showed annual net profits of US$ 43165 .-, aNPV of US$ 82995.- and a IRR of 18%. The Simple Pay Back Period including Investments/Net Profit plus Depreciation and Interest was calculated as 2.5 years. These comparatively high rates have been assumed as necessary from the beginning, due to the fact that the project activities must compete with high opportunities cost for labour caused by the strong presence of the informal sector.
Even if it is too early to assess mid and long term impacts for the local and regional level (social and economic appraisals have not been undertaken so far), positive immediate effects such as permanent direct employment for almost 30 persons, the production of staple food, the provision of cheap protein staple food and the overall reduction of garbage and environmental nuisance are quiet visible and have been very well accepted by the residents. The sustainability ot the project
From the beginning the project has been designed to provide a feasible alternative for waste management in almost all societies with different social, cultural and economic backgrounds. Waste and especially organic components represent a lasting problem in almost all urban conglomerates, towns, villages and even hamlets in the developing world.
In most of these societies waste is still considered as a nuisance rather than a valuable, high energetic input. Expensive, high tech solutions, such as incineration plants or controlled landfill sites, often are not affordable nor feasible and, more important, disregard burning social features such as un- and underemployment, lack of income opportunities, gender issues, ecologic repercussions, etc.
Providing a socially sound, ecological sustained and economically feasible alternative can help decision makers, already suffering from the burden of understaffmg and budget constraints, to reconsider their overall policy towards waste management.
The project offers excellent possibilities for public-private partnerships, increases participation on the local level, provides possibilities for cooperation between local authorities and foreign agencies and last but not least helps to spare limited natural resources and substantially reduce pollution within the urban environment
The following are some of the main concrete results from the project:
Creation of 30 jobs/per plant and approximately 80 indirect employments/per plant
Approximately 5000 tons per year reduction in organic waste
55 tons of pork meat produced per year
5 tons of duck and chicken produced per year
1.23 tons of eggs 2 produced per year
7 tons of vegetable produced per year
100m of humus produced per year
Approximately US$ 450,000.- reduction in public expenditures:
Other results not yet assessed but already visible are the reduction in health expenditures; the improvement of ecological environment; the improvement of business environment; and implications for the political environment.
Residents are each time more aware of the need for public recreational facilities, clean air and water and the provision of a health environment. Improper waste management with its multiple repercussions and effects can hamper their efforts for a better living. The project can help the conscientization and awareness about environmental issues. It can also helped increase the responsibility and mutual confidence not only within the population and among decision-makers, but as well, and perhaps more important, between the latter and the residents
The replicability of the project is ensured by its flexibility and adaptability to a wide range of milieus as the productive chain can be adjusted to different conditions, although the full range of opportunities has not yet been tested in practice.
However, there are situations which can hamper the replicability of the project to other regions. The unavailability of skilled labour, familiarized with both the technical process and the indispensable knowledge about project management and administration can be a major obstacle for the project if not taken into consideration. Another obstacle might be the lack of a suitable locations within densely populated, urban areas. The project's alternative approach depends quit heavily on its proximity to the waste generation sites.
Also, El Agustino District has many favourable pre- conditions that may not be found everywhere else: no religious customs, taboos and traditional habits or regional particularities restricting the implementation of the programme; open mind and political willingness to accept radical changes; proper coordination between the public and private sector - local governments, entrepreneurs, financiers etc.
Maina Urban Village Community Water and Sanitation Project in Kenya, East Africa
By Mrs Margaret Mwangola*
DANIDA, in collaboration with the Government of Kenya through the Ministry of Local Government, has been assisting in the construction of sewerage systems in four Kenyan towns, namely Homa Bay, Busia, Isiolo and Nyahururu. In 1986, an agreement was entered into for a sewerage project with private connections in these towns. Maina village was included to benefit from peri-urban upgrading in Nyahururu. Project components included sewer connected toilets, low cost roads, storm water drainage and solid waste management. Later, lined pit latrines and afforestation were included in the low laying parts of the community
KWAHO was invited during the in-depth-review mission in March 1989. It was at this time that it was realised that the community (project beneficiaries) was not involved in the programme activities. The NGO was therefore engaged by DANIDA to see to it that the community was approached and to involve the people in the planning, implementation and operation of all the project's components.
At the outset of the project in 1989, the population in Maina was estimated to be between 7,000 and 10,000 people. The figures were based on projections from the 1979 population census. There was a further influx of people in 1990 when the government evicted illegal settlements from the nearby forests. The current population is said to be about twelve to fifteen (12,000-15,000) thousand people.
The village is bisected by a main road. Feeder roads run through most parts of the village every two (2) rows of houses. Due to a high demand for rented housing and the close proximity of the area to the town centre, every available empty space has been utilised for building, encroaching on the road reserves and foot paths.
There is one dispensary serving the community of Maina village. The facility is staffed with 4 health workers who attend to health problems. There is also an administration post and a number of churches. Most of the houses have timber walls and roofs from galvanised iron sheets.
Due to the insanitary conditions in Maina, most diseases were water borne or related, such as:
· Intestinal Worms
· Diarrhoea and Vomiting
· Dysentery
· Eye infections
· Malaria
Kenya Water for Health Organization
KWAHO
Nairobi
Kenya
Tel: +254 (2) 552405, Fax: +254 (2) 543264
According to records, children are most affected and cases are high during the rainy season. Before the project the roads were impassable, especially during the rainy season. For sanitation, each plot had a traditional pit latrine, shared by all the tenants in the plots, some of which have up to eighty (80) occupants. There was a major problem of space as to where to dig the next pit latrine after the former got filled up. When this happened, the latrines would start overflowing and discharging their contents into the open drains, thereby causing serious health hazards. This was a major contributory factor for water and sanitation related diseases and caused high incidence of worm infestations among children and diarrhoeal and other diseases related to poor sanitation. Where feasible these pit latrines have been replaced by flush toilets connected to the town's sewerage system.
Maina village has a water piped supply from the Municipal council of Nyahururu. About 60% of the families have water connections within their plots especially those with water borne toilets. The overflows from these water points, washing from the kitchens, cloth washing and from the bathroom, greatly contributed to the problem of waste water stagnating in the clogged drains. These posed a danger to health as people used to wade through and children played in the contaminated water.
The village has a protected spring which is an alternative source of water in case of any water shortage or to those without water connections. The water from this spring was tested and found to be free from disease-causing organisms. It is also a source of cheap water for the community. The community has been encouraged to maintain this spring, as water is both crucial for their domestic use and for flushing the water borne toilets when the city water supply fails.
Before the project's implementation, Maina village had no form of solid waste collection system. The Municipal Council was not involved in garbage collection from Maina village. In the absence of this, the residents resorted to crude dumping by throwing garbage anywhere, especially in open space and road sides pit latrines and open drains. The refuse heaps formed good breeding sites for rodents and insects, such as flies, and were a constant source of nuisance and bad smell. Children used the garbage heaps as defecation grounds, thus increasing their health hazards. Pit-latrines and the open drainage channels were clogged by the litter and overflowed.
To date storm water drains have been provided along each road, leading the waste water to the lowest point of the village. Thirty (30) garbage disposal points have been provided at strategic points in which the community dumps the wastes awaiting collection by the Municipal Council. The residents have been educated on the dangers to their health from throwing refuse anywhere else other than in the refuse pits.
The residents have continued to sweep garbage from their homesteads and deposit it into the garbage containers. However this activity is being defeated by the inability of the council to regularly collect the solid wastes from the containers. This has led to overflowing of the refuse and spilling all round the communal collection points. During the harvesting period, this litter accumulates in such big quantities that it blocks the roads. The community may need to bum the wastes so as to reduce its volume. The overspilling wastes at times blocks the storm water drains and culverts.
The community has been sensitized to participate in the upgrading of the environment. Provision of better methods of human waste disposal and keeping the environment clean have
been the responsibility of the plot owners. Health cleaning days have been a popular activity among women groups, the village health committee and other self-help groups. The general improvement of environmental sanitation in Maina village is due to the efforts by these groups.
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The Municipal Council has undertaken to manage the sewer connections in Maina village. It is also involved in the communal collection points and has promised to post some employees in the village on permanent basis.
The public health office and the social services have been instrumental in assisting and encouraging community participation for a clean environment.
A meeting comprising of landlords and the Municipal Council was held to iron out certain things. These included clearing the misunderstanding that the Council would take away plots from their present owners once the project was complete. They were informed that the project was merely intending to improve their sanitation standards. They indicated their willingness only on conditions that no evictions would take place.
During the course of the project implementation a lot of contacts had been established within the Community in Maina village, opinion leaders, Municipal Council and Government Departments Working in this area.
According to the data collected from the dispensary in Maina village, the number of cases for most of these diseases have shown a remarkable decline since the implementation of the project. This effect can be attributed to improved sanitation and health education messages during the project implementation. After the roads have been improved, one can drive or walk to any parts of the village without problem.
Piped supplies for small communities in Malawi urban areas: development and impact of a gender strategy 
Information compiled by IRC International Water and Sanitation Centre
Malawi is a landlocked country in Southern Africa, covering an area of 118,400 km , of which 80% is land area and the rest is under lakes. Lake Malawi is the third largest lake in Africa and provides a large reservoir of water for development of hydropower, fisheries, communications, irrigation and domestic water supply.
Malawi is still in an early stage of urbanization with 11% of the total population living in the urban centres. It is estimated that up to 60% of the urban population live in the fringes of the urban centres.
The project was carried out in the communities living in the peri-urban areas of the country, the so called Traditional Housing Areas - THAs. Before 1980, there was no regular water supply service in these communities. Some people got their water from various unreliable, contaminated open water sources; others got their water from vendors at very high costs. THAs often lack the most basic facilities, normally provided to urban communities.
In order to ensure that the people in the THAs were adequately supplied with potable water at a cost which they could easily afford, the government launched the Urban Communal Water Point Project in 1981, with financial and technical assistance from the United Nations Capital Development Fund (UNCDF) and WHO. The objective of this initial project was to construct 600 communal water points in 50 urban centres in Malawi, in order to provide affordable and safe drinking water to over 24,000 low income fringe-urban families. This aim was achieved in 1985, but over time problems with water-point management began to surface and people stopped paying the tariffs to the local tap committees.
A new phase was started in 1988 : The Piped Supplies for Small Communities (PSSC) Project. The objective of this project was to stimulate the development of more appropriate, sustainable and successful methods to plan, implement and manage piped water supplies with rural and peri-urban communities. The PSSC project was carried out in two countries: Zambia and Malawi. In Malawi the project responded to the need of improving piped water in urban areas.
*
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A project working group was formed by the Ministry of Health, the Ministry of Community Services and the Centre for Social Research of the University of Malawi together with the Water Department of the Ministry of Works. Project officers assigned by these ministries worked together in field extension. At the community level, community representatives joined Central Water Councils, whose function was to assist in mobilizing communities, selection of sites for construction water points and generally support operation of tap committees and monitoring operation and maintenance activities. Technical advice came from IRC International Water and Sanitation Centre.
Main activities were a study to review the earlier project's experience; the development of a methodology for planning and implementing piped supplies with communities through demonstration schemes; adding training; hygiene education and sanitation; special studies; technical activities, monitoring and operational support to old demonstration schemes, project self-evaluation, and dissemination of project knowledge and information. The initial study showed that the reason for non-payment was not lack of willingness or capacity to pay, but too rigid and poor local management practices and lack of management skills. One of the aspects that soon became clear was the need to tackle the relationships between men and women in water management.
Initially, no gender analysis was carried out and the project personnel assumed that the committees responsible for managing the communal water points would automatically be dominated by women. However, in practice, 80 to 90% members of the water committees turned out to be men. The male-dominated committees were not performing satisfactorily, mainly because the majority of the men were outside the neighbourhoods during most of the day time. Not consulting women during the planning phase also resulted in poor location, inconvenient design and subsequent wrong use of the water points.
To increase the involvement of women in the management of the water points, a new strategy was developed: (1) guidance of the committees to ensure free participation during voting for committee members; (2) development of positive attitudes of men to the involvement of women; (3) separate consultation of women during meetings; (4) use of male and female extension workers; (5) involvement of women in design and location of the communal water points.
The results of the implementation of the gender strategy were encouraging. More women occupied key positions in the committees. Special training programmes were organized for women which aimed at increasing their leadership/management capacities. The committees became more active, membership of the water points improved, as well as financial management and maintenance of the water point surroundings. Hygiene education and sanitation promotion also had more impact. On the other hand, collaboration between the female committee members was not always easy, leading to resignations from the committee and migration of users. It was also observed that female-dominated tap committees perceive keeping tap surroundings clean as their main duty. Simply including women on water management organization is not sufficient. The degree and quality of participation of women and men during the whole process of a project are essential for a sustainable impact.
The intervention succeeded in raising the percentage of women in Tap Committees from 20 to 60% and later to over 90%. These committees became more active due to the women's constant presence and direct interest. With appropriate training, women gained self-confidence and became effective managers of the communal water points, including their operation and the
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maintenance. Overall, the project succeeded in creating affordable and reliable paid water supply extensions to low-income peri-urban areas in the cities and towns in the country. Where a community organization and management programme was carried out, cost recovery improved and the neighbourhoods became to belong to the top 10% of locations with timely payments of their water bills. In line with the project's objectives, its main achievements have been the improvement of methods of approach to small community water supplies which include: the integration of social, economic, cultural, organizational and technical issues in water projects; the coordinated development of piped water supplies, hygiene education and sanitation; community based approaches in planning and preparation, design, construction and management of local level water and sanitation services; institutional strengthening by the development of community management capacities; inter-agency coordination; improve community financial management; effective local organization, training for all groups involved with community water supply; the development of guidelines for various groups at all project levels; information exchange at both national and international levels; information application at both programme and national sector levels. The methods developed in the demonstration projects were replicated over the country.
One of the major factors contributing to the sustainability of the project is that the communities in the piped water supply demonstration schemes play a bigger role in the maintenance of the water supply system. These schemes have been successfully developed in nine urban centres in five regions of the country.
There has also been a remarkable improvement in community financial management with the result that all tap committees have big surpluses which are kept in bank accounts to be used for maintenance. The fact that there is not only cost recovery but the opportunity of new investments (for instance in maintenance) ensures the sustainability of the project. An additional activity on awareness raising on cost recovery and resources coverage was taken up by the project: a guideline manual on these issues developed by the WHO in collaboration with IRC was revised and further utilized by the project when carrying out reviews and other baseline surveys.
An appropriate public standpost design has been developed locally through consultations with especially women to ensure its adequacy to meet people's needs and obtain sustained use of safe water in connected neighbourhoods. The modified design has been used in the demonstration centres and a completely new design, also incorporating suggestions and comments from communities was field tested in the new demonstration centres.
Through a series of training courses for Tap Committees and local leaders, and also for project staff, cadres of skilled people have been developed who are expected to sustain community based water management in the absence of donor funding.
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Manual Pit latrine Emptying Technology in Dar es Salaam, Tanzania : Service and Equipment
by
Maria Muller* and Jasper Kirango**
Dar es Salaam, the largest city of Tanzania, has a population of about two million people. Eighty per cent of this population relies on on-site sanitation, in particular on pit latrines. The majority of them belongs to the low-income group. At the beginning of the pilot project in 1988, two types of services for the emptying of pit latrines existed. They were the traditional method and the service with vacuum tankers provided by the Dar es Salaam Sewerage and Sanitation Department.
The traditional method consists of scooping out (sometimes flushing out) the latrine sludge and burying it in a new hole on the residential plot. Although this service has some advantages (no bureaucracy and sludge disposal takes place on the residential plot itself by burying the sludge, which makes the operation independent from a centralised agency), the method involves a high lump sum expenditure for the customers and is unhygienic for the emptiers.
The service with vacuum tankers uses modern equipment. It is an hygienic service to both the emptying crews and the customers, and it disposes the sludge in a controlled manner in the central sewerage treatment plant. However, the tanker service also has its drawbacks in the conditions of Dar es Salaam: the tankers cannot provide service to many parts of the city, mainly because of inaccessibility of the roads (narrow, steep, muddy) inside the low-income areas; tankers are out of service for long periods due to maintenance and repair; the unit price of the service is the emptying load of one tanker i.e. 5000 litres. Although this price is subsidised, poor people cannot afford the lump sum of US$ 10.- per emptied pit.
At the start of the pilot project in the 1980's DSSD had reached a limit in employment creation for pit emptying labourers, and is at present even laying off staff. More generally, due to the structural adjustment programme the demand for employment in the informal and formal private sector is growing. Consequently, a steep rise in informal micro-enterprises has been observed by the ILO. These informal micro enterprises provide employment and respond to a demand for service that the public sector cannot satisfy. The MAPET - Manual Pit Emptying Technology service is an example of this trend.
*         WASTE
Crabethstraat38F
2801 ANGouda
The Netherlands
Phone +31 (182) 522 625, Fax: +31 (182) 584 885
e-mail: Internet: waste@tool.nl
**        DSSD
Head of Department
P.O. Box 61261
Dar es Salaam
Tanzania
Phone:+255 (51)75603
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The characteristics of the situation in Dar es Salaam existing in 1995 as well as at the beginning of the project in 1988 can be summarized as follows:
a demand for more pit emptying services, especially in areas that are inaccessible to
large vacuum tankers;
a demand for a level and type of service which is consistent with the income and
expenditure patterns of low-income households;
a demand for more informal employment opportunities.
The MAPET equipment has two main components: a handpump and a 200-litre vacuum tank, both mounted on pushcarts. Two flexible hose-pipes belong to the equipment, i.e. a 3/4 inch hose-pipe as air connection between the pump and the tank, and a 4-inch hose-pipe of 4 metres to drain the sludge from the pit. A mixing rod to agitate the sludge before pumping is also part of the equipment.
The emptying routine starts with contacting the customer, negotiating over the price, picking up the MAPET equipment from its parking place in the neighbourhood and taking it tot eh customer's house. The MAPET team dugs a hole for sludge disposal in the compound and the latrine sludge is prepared for pumping. After the hose-pipes have been connected the sludge pumping can start. Depending on the sludge's viscosity and the pumping head, it can take five to twenty minutes to fill up on 200-tank with sludge. When a tank is full, the hose-pipes are disconnected and the tank is manoeuvred next to the dug hole, and topped over in discharge position. A pressure relieve valve is opened and the sludge flows into the hole. After putting the tank back in its original position, pumping can start anew and the vacuum tank is filled again. This routine is repeated until the required amount of sludge has been taken out. The equipment is then cleaned and returned to the neighbourhood parking place.
At present only on-site disposal can be practised, implying burying the sludge and covering it with a good layer of soil. Conditions are that the water table is low and there is sufficient space on the plot.
The MAPET service is provided by a team of three emptiers, each of whom is self-employed. The team leader selects his own team members. Together they decide on how to cooperate in the work and how to share the income they earn as a team. They depend on their own efforts to find customers. Each team has its own MAPET equipment and its won service territory. The boundaries of each territory correspond to one or more neighbourhood based 'branches', or administrative/territorial units. A branch has on average 110 households (about 500 people). One team services on average one customer household per day, provided there are good business conditions. The first factor determining good business conditions a steady demand for service from customers. Customers are defined as people who have a full latrine pit and ready cash. The second factor is to have easy access to repair facilities for the MAPET equipment. To achieve these conditions, the MAPET teams depend on cooperation with two other parties, i.e. the leaders of the branch or neighbourhood, and the DSSD. The neighbourhood branch office is the central place in the neighbourhood which everybody knows. This place is easily accessible for neighbourhood residents to book the pit emptying service with the MAPET team. And it is here that the MAPET equipment is guarded overnight. Approval of the neighbourhood leaders is therefore essential. The leaders assist also with identifying customers.
DSSD gives direct enabling support to the MAPET teams in leasing or lending the equipment to them, and in carrying out major repairs. For minor repairs, the MAPET teams return to the informal mechanical workshops in their neighbourhoods for which they pay themselves.
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Replacement of major components, such as a wheel, is, however, beyond the capacity of any MAPET team. In addition DSSD supports MAPET in the following ways: training and licensing of the MAPET emptiers promotion of MAPET in selected areas and public health education monitoring the pit emptying performance of the MAPET teams.
Residents in low-income areas mention several advantages of MAPET over the DSSD truck service. First, the booking office is at easy walking distance in the neighbourhood, in contrast to the central DSSD offices. Secondly, customers can have direct influence on service performance, through their own negotiations with the MAPET team, through supervision, and through involving the neighbourhood leaders in case of disagreement. Finally, the payment modality is consistent with the income and expenditure pattern of low-income households. The cost of the service is related to the 200-litre tank as unit of service. Customers and pit emptiers negotiate about the number of tank loads of sludge to be taken out. The price charged per 200-litre tank load is circa US$ 1.-. A survey in 1992 showed that 27% of the MAPET customers requested up to three tank loads of service, while another 27% of customers requested between three and five tank loads. Using the number of tanks as a unit of service fits into the buying behaviour of low-income customers, who buy other commodities in the same way (e.g. sugar by the cup). A household that has small amounts of cash available at any one time may prefer to pay removing only one tank of sludge in order to have its latrine functioning again.
Low-income households may be compelled to spend more on emptying of their pit latrines as compared with other households in the following situations: the households may not have the cash amount available to purchase a large 'amount1 of tanker service, and the tanker service may not reach that particular low-income area at all.
To the MAPET teams themselves the great advantage is that the equipment enables them to earn an income that is, on average, larger than they would earn as unskilled labourers in the formal private or public sector. The MAPET equipment is sturdy and when in daily practice the teams can maintain it from their own earnings. The major repairs are beyond their capacity. Three years after the end of foreign project support, all the seven MAPET teams are still operating.
Questionnaire surveys, analyzed by gender, and discussions with women's groups confirmed that women are responsible for keeping the family latrine in a clean condition. This concerns in the first place the surroundings: the latrine slab, the floor, and the yard outside. Latrine pit emptying is not women's work, but they notice the need for emptying. The MAPET service makes it easier for women to make a booking for pit emptying, as the booking office is often located in the same building as the local clinic and is within walking distance. To go to the centrally located DSSD offices is for them a constraint.
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Promotion of latrine construction by low-income urban households in Maputo9 Mozambique
Information compiled by IRC International Water and Sanitation Centre*
The urban population of Mozambique counts 3,000,000 people, of which 80% live in the peri-urban areas of cities with 30,000 to 300,000 inhabitants. In Maputo, the capital, the population is 1,500,000 and the peri-urban areas have increased mainly due to migration from rural areas affected by drought and the war. These peri-urban areas are known as the "bairros de cani9o" or the "reed neighbourhoods" after the material used in the construction of most sheds and to differentiate them from the "cement city". Already in the colonial times (before 1974) many of these "canifo" areas sprang up on land which was unsuitable for housing and avoided by commercial developers.
Water supply coverage in urban areas in Mozambique is only 35%, including house and yard connections and public standposts. In the "canifo" areas there are practically no water and sanitation facilities. Houses are restricted to one room with no internal division and mostly without windows. Compounds can be shared by 4 to 80 families. Before independence in 1974, most compounds had a pit latrine, although of very poor quality. Water was bought in kiosks linked to the city water network.Kiosks in the cani?o were provided with bore holes, pumps and reservoirs. Many women had to carry water for kilometres on sandy lanes. In the late 60's an upgrading project was launched to win political support among the cani9o residents. Among other improvements, public taps with free water were installed and a garbage removal scheme was organized.
In Maputo's "bairros de cani^o", as in other Mozambican cities, many men and women work in informal markets where they sell vegetables, fruits, other food-stuff, clothes, textiles. This work sometimes brings a higher income than working (as some do) in government departments. The minimum monthly salary in the country is $178,000 Meticais (August 1995), which is approximately US$17.- On average, those living in the Maputo peri-urban areas and working as public officers receive a monthly salary of US$20 to US$25 per month.
*
P.O. Box 93190
2509 AD The Hague
The Netherlands
Tel:+31 (70) 3314133, Fax:+31 (70) 3814034
E-Mail: ircwater@antenna.nl
BP contact person:
Paulo Oscar Monteiro
Programa Nacional de Saneamento a Baixo Custo (PNSBC)
Avenida Acordos de Lusaka 2115
C.P.I 310 Maputo
Mozambique
Tel: +258 (1) 465850, Fax: +258 (1) 465407
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Before independence in 1974, the Africans were allowed to live in the cities only if they were needed for work, having to return to the countryside when they were unemployed. In the cities, they were left to live in huge, unplanned "canifo" areas on land owned by a few Portuguese families or their descendants. Either the land was too swampy for normal construction and avoided by the planners, or it was potentially valuable and leased only temporarily. Although squatting was not allowed in its usual sense, a short term land-lease basis developed. The landowners could in this way make a profit on land they kept unsold for real estate speculation.
Once the land was sold and construction work started, the eviction procedure was easy. The dwellers were paid a small lump-sum as indemnification and their canifo houses were bulldozed away on short notice. Relocation was their own problem and usually it meant moving to another canigo area, most likely further away from the city. In these conditions, the level of municipal services and standard of infrastructure were the lowest possible. The constant threat of being bulldozed away provoked a special light-weight architecture. Houses were constructed with reeds from the swamps outside the city. A sanitary standard could not develop with the feeling of impermanence that prevailed. Yet, even poor people invested in cement floors for a minimum of hygiene. After independence, the government party supported the formation of groups to mobilize residents to improve their situation.
One year after independence, Mozambique nationalized land and tenement housing. The new landlord was the government. The new rent was set according to the tenant's income and the standard of the house, which resulted in quite modest rates for the cani^o dweller. Most important was a new feeling of security.
In 1976, the Ministry of Health started a national campaign for latrine building in peri-urban areas. Although residents welcomed the idea of having a private latrine near their houses and collaborated with the programme, there were many technical problems for the construction and for the selection of an appropriate latrine model. The existing type was vulnerable to rain, difficult to clean and often dangerous to use. The population in peri-urban areas were asking for a better solution and to solve these problems, in 1979 the National Institute of Physical Planning (INPF), together with the National Directorate of Water and the National Directorate of Health started a research project for the development of an appropriate latrine.
The first phase of the programme was supported by UNDP, IDRC and SID A and its result was a low cost improved latrine. The main element of this latrine is a concave SAN-plat made of concrete, easy to replicate in peri-urban areas. The pit itself can be of various types, depending, among other factors, on the type of soil.
The National Programme of Low Cost Sanitation was created in 1985 with the objective of expanding the construction of the improved latrines to the densely populated peri-urban areas of three provinces, especially in areas of high epidemiologic risk and low accessibility for standard construction material. Production units were set up in each area for the production of the improved latrine parts and the construction. Human resources for construction are recruited among area residents and their training is done in the Workshop-School of Maxaquene in Maputo. In 1995, the programme had reached 19 cities and had 33 production units, of which 9 in Maputo.
"Animadores" or extension workers, mostly women (80%), are active in 16 units. Their task are promotion of latrines, education and mobilization of the community and training on latrine maintenance. The improved latrine is also promoted through theatre presentations in low
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income urban areas. Since the experimental phase of 1979, more than 147,000 latrines have been built and sold, involving 252 workers, from builders to technicians. In Maputo, 87,343 latrines have been built in 9 peri-urban districts. Supervision of projects in all the regions is undertaken centrally by a core group, with representatives from the National Institute of Physical Planning, the Ministry of Social Action, the National Directorate of Water and the Ministries of Health and Environment. The INPF has a representation at provincial level to ensure the decentralization of action.
The advantages of the improved latrine are low cost production, simple technology, easy to clean and maintain, durability, security of use by both adults and children, no contact between vectors and excreta due to the lid. The improved latrine system has been designed for households. Having a volume of 2m3, the improved latrine can serve a 6 people family for 8 to 10 years. When the first pit is full, the SAN-plat can be shifted to a new pit. The type of latrine can be adapted to the characteristic of the construction site, especially the stability of the ground and the depth of the water-table. The SAN-plat is carried from the construction unit to the construction site by the family or group of residents in a special cart.
Cement for the SAN-plat is the main contribution of the donors, who also contribute with raw material transport and until recently with technical assistance. The main donors are UNDP, UNICEF, the Dutch Government, DANIDA, SAH (from Switzerland) and NGOs of different origins: Spanish, Italian, Irish). Training is provided by the Government through the INPF. Since 1990 the government subsidizes 50% of this improved latrines programme. Residents pay approximately US$ 1 for each SAN-plat. The programme is successful but not sustainable financially without donor funding. Residents are too poor to afford the full costs of the SAN-plat. However, several measures to increase sustainability are being taken: decentralization of activities, private sector involvement, mobile production units, community promotion and education, training of residents for maintenance, and the stratification of subsidies.
The project is being carried out by the INPF with decentralization in the provinces. The units of production of the SAN-plats are being formed by recruiting workers locally and community promotion, education and training is being done mainly by government extension workers. It is envisaged that the private sector will gradually take over the units of production. In the near future, the low cost sanitation programme will be integrated in the National Directorate of Water to make the results more effective.
No study has been carried out for the identification of the impact on hygiene and health. Based on the philosophy that it is certainly better to have a latrine than not to have it, the core-group's interest is in producing and distributing more latrines rather than to spend a substantial amount on a health impact study. A review of hygienic use would however be valid. The project consciously involves women as paid workers in mobilization and construction. The project is replicated in 19 cities and has already benefitted 700,000 people in peri-urban areas of Mozambique. In Maputo, the project has benefitted 524,058 people.
The project is raising people's awareness regarding the possibility of improving environmental conditions and reducing environmental nuisance and health risks. The project has institutionalized local capacity for construction and promotion and over half of the costs are locally financed.
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Factors contributing to the sustainability of the approach are a high demand for latrines from urban residents, simple, low cost technology that households can build themselves, based on local materials and components, effective promotion, support from government agencies in a national programme and involvement of private sector.
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Selective solid waste collection and recycling in Recife, Brazil
By Silvia Cavalcanti Arrais*
Recife is the capital of the state of Pernambuco, in Northeast Brazil. It has a population of approximately 1,300,000 with an annual per capita income of US$3,089.-. Population in the Metropolitan, 3,000,000 in 1991, has a rate of increase of 1.81 (Table 1), which is low when compared to other Brazilian cities. Unemployment is the highest among the 6 main metropolitan areas of Brazil. The delivery of services, where women play an important role and commerce are the most important economic activity. Although Recife has an unequal distribution of wealth and a large proportion of poor families, creativity for survival is high. The informal sector employs 53.2% of the working population-and people undertake alternatives to formal development.
Drainage is an environmental problem related to a lack of infrastructure and tidal influence. The problem is aggravated by the limited collection and treatment of domestic sewage (79% of the poor have no sewerage system) and the high production and inadequate management of solid waste. Awareness of environmental problems is low. Contamination of water by waste and incidence of water related diseases are high, entailing high costs to the public sector.
Similar to most Brazilian cities Recife has serious financial problems. The municipal institutions therefore turn to social structures and community approaches as alternatives to public services. An integrated basic sanitation programme encompassing drainage, removal of sewage, urban cleaning and health promotion is implemented by a decentralized administration. The city is divided in 6 administrative sectors and sub-divided in three micro-regions each. Communities are represented on regional delegations; Sector Planning Councils and the Urban Development Council function at the sector and Municipal levels.
The Programme of Selective Collection and Recycling of Solid Waste, initiated in June 1993, is a basic instrument for city cleaning. The programme aims at behavioural change for reducing the production of solid waste, encourages and promotes the commercialization of recyclable material and stimulates the generation of income. The results in turn help reduce health risks and the municipal costs of urban cleaning.
The programme implements a low cost solid waste collection and recycling programme. It supports the informal collection and commercialization of recyclable products. Specific objectives are the upgrading of the dumping area and improving the treatment of urban solid waste in the Recife Metropolitan area, the reduction of waste production and the promotion of solid waste recycling through commercialization in partnership with the private sector. Participants are scientific researchers, central local and regional government, NGOs, CBOs, the formal and informal private sector, professional associations and women and men in the neighbourhoods.
Urban Cleaning and Maintenance Unit -EMLURB
Av. Gov. Carlos de Lima Cavalcanti, 09 - Derby
50070-110 Recife - Pernambuco
BRAZIL
Tel: +55 (81) 221 6525, Fax: +55 (81) 221 1274
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The programme involves cooperation between the following institutional partners: Ministry of Environment, Ministry of Education State Secretary of Planning, Municipality of Jaboatao dos Guararapes, the Glass Industry Company-CIV, Fra Francisco Works Foundation, Josue de Castro Centre for Studies and Research.
Through environmental and hygiene education, people learn to separate recyclable materials at the source and donate them to groups which collect, sort and sell them for a living. Men, women, children and youngsters work in cooperatives or other community based organizations, generating income through collecting, sorting, selling and recycling recyclable wastes. Gender sensitive hygiene promotion and environmental education activities help reduce urban environment contamination and facilitate operation and maintenance.
The Selective Waste Collection and Recycling Programme is incorporated in three broader development programmes of the Municipality of Recife. The Municipality in the Neighbourhoods Programme, which aims at the systematic decentralization of the municipal administration, the Community Health Promoters Programme - PACS of the Municipal Health Secretariat, which promotes health through 950 promoters and the Programme of Income Generation of the Secretariat of Planning and Special Assistance in the Mayor's Office, which raises governmental funds through the Bank of Northeast of Brazil to support economic initiatives.
The Municipality of Recife promotes training in recycling. The Urban Cleaning Municipal Company (EMLURB) has a workshop which recycles municipal waste paper and offers training courses to community groups interested in recycling for the paper and package industry. Subprojects of the programme are a project for selective collection of waste paper in public departments, with the motto "Our role/paper is to recycle1 (in Portuguese "paper' and 'role1 are the same word); a similar project in schools, a project for collecting glass called "New glass again1, and a project to for housewives to separate and hand in recycle materials at the neighbourhood level, entitled "Selective Collection in Condominia'. These projects operate independently, while other projects operate in an integrated fashion and work interdependently: "Voluntary Delivery Spots', "Communal Selective Collection1 and "Support to Selective Collection by the Informal Sector'.
Under the "Voluntary Delivery Spots' project 26 special containers for the segregated collection of recyclables have been placed mainly in high income neighbourhoods. The target is 40 more spots.
The "Communal Selective Collection' project is implemented in middle-low and low income neighbourhoods. To stimulate the separation of materials by the households, they are given the possibility to exchange the separated materials for food, mealtickets or construction material for a group's building. This exchange is made by each household individually or by a household collective.
The project "Support to Selective Collection by the Informal Sector' is meant for two groups active in informal waste recycling: (1) street pickers and cart-pullers and (2) rag-pickers at the main city dump. CBOs helped to establish 4 pickers/pullers cooperatives (initiated in 1994), with on average 16 members each. The cooperatives got special carts with support from the Municipality, donors and the private sector. The project promotes more hygienic collection and sorting methods in the working places per sector. Thereafter, and depending on interest, the
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focus is on strengthening the associations and their contacts with the industries and liberating them from the middlemen.
At the main city dump site in the Municipality of Jaboatao dos Guararapes, the project aims at upgrading the surrounding area of 60 hectares. The garbage deposited on the site has already been treated by the Municipality of Recife and amounts to approximately 5,000,000 ton or 14,285,714m3. Biological processing has been initiated in March 1994 to increase the lifetime of the dump by approximately 5 to 20 years.
Ragpickers are not allowed due to safety risks from heavy machines, deep trenching and the presence of toxic and hospital wastes. Initially they numbered 700; a new survey of April 95 shows a decrease to 555, 20% of them women and 10.1% children and youngsters, consisting of 2 sub-groups: ragpickers and vendors. As their work is their living and a benefit to the garbage treatment as it reduces the presence of recyclable solids in the cells, the solution is not to remove them but give social support and better working conditions to those who want to stay and not work sporadically in the site. Support consists of vaccination, hygiene guidance, access to legal documents, etc. The two groups are organizing themselves in cooperatives to improve their legal status and working conditions and have started a Screening/Sorting Centre in September 1994. All 52 children and youths who worked in the site for foodexchange have been given work in communal vegetable gardens with sharing of profits as from April 1994. Recreative-educational activities started in April 1995, including learning to read and handicrafts and involving already 30% of the children. For the short term sunflower planting and commercialization of seeds have been planned. For middle and long terms, planting of fruittrees and reforestation is proposed. The project is linked with the street pickers project: those working in the dump willing to go back to urban cleaning are assisted to join a cart-pullers cooperative and help expand the informal urban garbage collection system.
Concrete results of the various projects are:
· 73% increase in recycled materials in two years
· 62% annual increase in volume of material for recycling
· 482 ton/month reduction in of solid waste
· 56,5% reduction of special operations for waste collection and 285 dumpsites reduced to 124 (43.5%)
· 5,796 tons./month less garbage collected (Table 13)
· 5 to 20 years expansion of the life of the dump site. Upgrading of the dumping area and waste treatment
· food supply for approximately 2,040 recycling families
Positive effects of the dumppickers project are an increased number of project participants, reduced direct contacts with contaminated garbage, a reducing in number of dump sites and positive effects on the urban environment and expenditures related to waste collection.
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The community as drinking water provider in a low income area : the La Sirena case in Cali9 Colombia
by
Mariela Garcia*
Most large cities in Latin America have to cope with high immigration of peasants who come to the cities to escape from rural violence, economic depression and the lack of educational and labour opportunities for their children.
Many of these migrants settle in the peri-urban areas. In Cali, as in urban other centres, part of them have settled in hilly areas. The pumping of water to those areas from the city plains is usually very expensive. This is also the case in the settlement La Sirena. The settlement began in 1960. Soon the population increased in size and developed a need for public services. A first water supply was constructed by the community itself. When the project for the improvement of this water supply was initiated in 1984, La Sirena had 300 houses and a population of 1300. In 1995 it had approximately 500 houses and 3500 inhabitants.
The population of La Sirena has scarce economic resources. Some 53.8% is engaged in the informal sector.
The settlement has a Programme for Community Mothers supported by the Colombian Institute of Family Welfare aiming at meeting the needs of children aged 1 to 6; a primary school which functions in two shifts (morning and afternoon), with an additional adult education course in the evenings. Youngsters willing to attend the secondary school have to go to Cali. The health centre provides primary health care for patients not requiring surgery.
The original water supply system consisted of a poor quality distribution network supply of untreated water. Half of the households have individual systems for waste water disposal, while 50% is connected to a sewerage system which will be improved in 1996 by the Municipal Enterprises of Cali. Part of this system has been constructed by the community itself, without further technical assistance.
The community asked the Inter-regional Centre for Water Supply and Drainage - CINARA, of the University of Valle, to assist in designing an improved water system. The objective was to develop a system which includes multistage filtration providing multi-barriers treatment to make the water fit for human consumption. Furthermore, a PVC distribution network replaced the plastic tubes and provided water through house connections.
Due to the conditions in the water catchment area, the following phases of treatment were chosen: downflow dynamic filtration, slow sand filtration; and disinfection with chlorine as a safety barrier against disease transmission.
CINARA
Universidad del Valle
Apartado aereo 2188
Cali, Colombia
Tel: +(57-2) 33 92 345, Fax: +(57-2) 33 93 289
e-mail: gegalvis@mafalda.univalle.edu.co
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The financial resources for the construction were raised and controlled by the community. After completing the construction in 1987, the system has been managed by the Community Action Committee, elected by the users. The Committee has established a differentiated tariff for water according to the type of household: large houses, inhabited by higher income families pay US$6.- per two months; houses inhabited by tenants pay US$2.9 pesos; and households consisting of a single family pay US$2.-.
The Committee which manages the water system alongside other community development activities consists of 5 community members who occupy the positions of president, vice-president, controller, secretary and treasurer. Their work is voluntary, without a salary or any other kind of compensation.
The Committee employs an operator and a pipe fitter for operation and maintenance of the system. The latter also distribute the receipts to those who have paid their bills. In addition to the daily work at the plant -which includes the monitoring of physical parameters for the control of water quality at the entry and exit- the two workers undertake daily inspection visits in different areas of the community and in the water catchment area and repair the distribution network.
The deterioration of the water catchment area causes turbidity peaks in the water during rainy periods. To help solve this problem, CINARA designed upflow rough filters to improve water quality before it enters the slow filters. The external financial resources needed for the construction of the filters in 1996 was raised by the community.
Due to the heavy increase in population in the areas surrounding the original settlement, the community presently is attempting to raise the funds needed to extend the system, reduce the waste of water and strengthen its administration. For the latter, there is a proposal to create a separate community water organization which would work independently of the Community Action Committee. This would alleviate the work overload of the Committee, which is increasing due to the conflicts which now start to arise because of the growing water shortage in the area.
During the period of improvement of the system, women held the position of president and treasurer of the Committee. After completion, the men took over the formal management positions but their wives carry out an important part of the labour related to the administration of the water supply aqueduct during the hours in which men are away for their daily jobs.
The La Sirena project provides a model for helping communities in peri-urban areas to solve their problems of water supply through the development of water sources available in these areas. This also includes the use of non-conventional technology and the stimulation of participatory projects where the community plays the role of services manager while external institutions provide periodic support.
Resources received through tariffs cover all regular operation and maintenance costs of the water supply in La Sirena. Larger repairs and enlargement of the system require external financial support due to the precarious financial situation of the users. Nevertheless, the community has contributed to the investment costs of both slow sand filters and the gravel filters and has on its own raised the funds needed to finish the sewerage-drainage system.
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The project in La Sirena is part of a Participatory Action-Research Project aiming at the Strengthening of Community Management of Water Supply and Sanitation coordinated by the IRC International Water Supply and Sanitation Centre in the Netherlands. The project has helped community members to master the techniques of participatory diagnosis, to collect information, define community priorities and solve conflicts. The research has permitted to recuperate the history of the settlement, the community organizations and the water supply.
New users regulations are under preparation. Organization and management skills have been strengthened. Gender equality is strived for by the women, but has not been fully achieved.
The provision of good quality and low cost water directly to the houses has liberated women and children from investing time in fetching water. Especially women have benefited as they no longer have to go to the rivers to wash clothes. Furthermore, the availability of drinking water in the households has increased domestic businesses, as such as the sales of ice-creams and refreshments. The community entrepreneurial spirit has been consolidated in March 1995 with the setting up of the 'La Sirena Labour Entrepreneurial Association', formed by 17 members, 16 women and 1 man.
This Entrepreneurial Association offers cleaning services to offices, schools and public departments. It also provides services of maintenance and recuperation of green areas. The members construct the utensils they use to undertake this labour such as brooms and cleaning rags. The enterprise has raised the income of female households heads, but has increased the workload of those who do not have help for the domestic work.
The experience of La Sirena showed to the institutions which manage the water and sanitation sector in the city of Santiago de Cali that organized communities, using technologies which they are able to understand, operate, maintain and sustain, are capable of assuming the autonomous management of their systems once institutional support is provided.
This experience has served as an example, based on which the Municipal Enterprises of Cali, in coordination with other city institutions, now undertakes a series of actions in other peri-urban communities of the city to find a solution to the problems of the sector with community support.
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Upgrading and rehabilitation of the water supply systems in Nyala and El Geneina, Sudan
Information compiled by IRC International Water and Sanitation Centre*
The towns of Nyala and El Geneina have experienced a considerable inflow of rural people from the Darfur region and beyond, who fled due to drought, political disturbances and tribal unrest. In 1990 Nyala had a population of approximately 300,000 and El Geneina had a population of approximately 100,000. Most dwellings in the outskirts were temporary shelters, mainly traditional mud huts with grass roofing. Although plans for the resettlement of migrants existed, spontaneous settlements took place on such a large scale that regulation was impossible. In the late 80s more houses of brickwork and similar materials have been built and the fringe settlements have gradually assumed a more permanent character.
Nyala is located at an altitude of 650m above sea level and annual rain fall amounts to 465mm on average, but varies considerably. El Geneina's surroundings are semi-arid with an average annual rainfall of 530mm. Its mean altitude is about 800m above sealevel, but several low hills rise higher. During the 80s, both cities already had a piped water system which served the older town centre (around 9% of houses in both of Nyala and El Geneina had water connections) and some local institutions. The settlements formed by the migrants were not reached by the water supply. People then relied on water vendors, who sell a poor quality water at high prices, or on their own efforts to get water. During the 1984-1985 drought even the vendors with animal-drawn carts could not supply enough and some of the consumers who depended on them were forced to walk long distances to reach dug wells with water of a similar poor quality.
In Nyala, rain-fed agriculture and animal husbandry are the main economic activities. There is also a considerable amount of light industry including a weaving factory, a tannery and a number of groundnut processing and soap factories. El Geneina used to be an important commercial trading centre on the caravan route from West Africa to the north. This function has lost its importance and animal husbandry now is the main economic activity. There is very little industrial or artisan activity. Large groups of nomads each year stay around the town for one or two months when the local water sources in their normal grazing areas dry up at the end of the dry season.
*         P.O.BOX 93190
2509 AD The Hague
The Netherlands
Tel: +31 (70) 3314133, Fax: +31 (70) 3814034
E-Mail: ircwater@antenna.nl
BP contact person:
Mr Martin de Graaf
Euroconsult
P.O. Box 441
6800 AK Arnhem
The Netherlands
Tel: + 31 (26) 577356, Fax: + 31 (26) 3577577
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The Water Supply Extension Project (WSEP) aimed mainly at supplying the more permanent inhabitants of the peri-urban areas with safe and relatively cheap drinking water. Using a phased approach, networks of vending standpipes (kiosks) linked to the city network were to cover the areas which were deprived of piped water to meet the users' demands. The water kiosks have been constructed in fringe settlements around the centre of the towns which have a more permanent character and are formally recognized by the local government.
Extra boreholes were drilled and major new pipelines connected the sources with the distribution points. To ensure the involvement of the community in the siting of the kiosks and after construction in their operation and maintenance, the communities were approached by the NUWC to form water committees.
An organizational project (the Institutional Strengthening and Management Development Project - ISMDP) helped establish user committees which would look after the operation, the use and hygiene conditions of the new kiosks. This would move the heavy load of managing the kiosks from the NUWC to the kiosk committees.
The system of water committees was not a new concept, as a number of committee-run water kiosks was already functioning in parts of the towns. During the community meetings to elect the water committees, the NUWC insisted on an equal number of men and women in the committee. Thus, three women and three men were elected by each community to form the kiosk committee; these then selected a male guard and a female attendant to run each kiosk on a day to day basis. The water committees were also involved in the siting of the kiosks.
Each kiosk has 8 taps and water is supplied during four hours a day. The opening hours have been determined in consultation with the kiosk committee. The female attendants have been trained in the maintenance of the taps. If a tap is broken, the attendant has to replace it from the funds collected from the users. Kiosk users spend about 1% of their household expenses on water, while water vendor customers appeared to spend 25% of their expenses on water. As a consequence, the latter spend less on food and fuel.
A survey carried out by the town council of Nyala in October 1992 (population then 450,000) estimated that about 2,000 water vendors were operating in the town, supplying water to 300,000 people. This means that this is still the most important means of water supply in the low-income areas. Only 35 to 40% of the water vendors take their water from concessionaire kiosks. Others get it from private dug wells, which give water of doubtful quality. In El Geneina, water vendors transport water in limited quantities (goat skin bags of 4-5 jerry-cans) and were therefore allowed to take it from community kiosks. This had a positive effect on the quality of water sold by vendors in El Geneina.
In the community kiosks, the water tariff is determined by the NUWC and agreed upon by the water committees. The fees are collected by the attendant in a box which she cannot open. Initially the contents were collected daily after closing hours by NUWC staff, but later this was changed to once a week. The funds serve to pay for the water production, the attendant and the repairs carried out by her. The water is sold to the users per unit of two jerry-cans.
Before entering the kiosk, people pay £S 2.00 per unit to the kiosk caretaker. Although this amount is higher than for private connections, the price is still very low compared to prices charged by vendors and consumption has been good. A survey carried out in Nyala in 1991 revealed that the families which collect water either from kiosks and/or from vendors consume
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on average 21 litres per day per person. The same survey also revealed that those who collect water from vendors use 15% more water than those who only collect water from kiosks because the latter are closed on Fridays.
With the project, the NUWC in Nyala has turned from a subsidy-dependent branch into a provider of subsidy to other towns. In El Geneina, however, there are higher costs which cannot be met. One of the problems is its remote location and bad road connections, which make fuel prices extremely high and supplies irregular and erratic.
The National Urban Water Corporation (NUWC) had the responsibility for the project management, and for its planning, design and construction work. The NUWC and its organizations and authorities involved at national, regional and local levels provided the institutional framework for the project. The community participated in the siting of the water kiosks and managed the kiosks on a day-to-day basis.
During the Water Supply Extension Project, a rehabilitation programme was carried out for the town networks which resulted in more water and more frequently available water supply to house connections. Nyala has now 5,538 house connections which serve about 50,000 people. Also, 143 government institutions (schools, a hospital, the military and the town council) are served by the piped water supply. In El Geneina, there are 1,226 house connections. However, many problems still persist as pipelines have not been well maintained. In Nyala there is now one tanker filling point, connected to the town network which supplies water to reservoirs in some institutions. Twelve kiosks in Nyala are operated by concessionaires.
During the organizational project (ISMDP), water meters were installed and now official tariffs are applied which results in more accurate billing. The community operated kiosks serve 50,000 people living in the northern and southern parts of Nyala and new kiosks for the eastern and western parts will provide another 50,000 people with water. In El Geneina, the community operated kiosks serve 16,000 inhabitants. Although people are generally happy with the provision through the kiosks, there are still some problems. Fridays the kiosks are closed and when the fuel for the generators supplying the electricity to the pumps is finished, which occurs regularly due to fuel shortage at the NUWC, the supply also stops, necessitating water collection from the traditional wells. The restricted opening hours result in long waiting lines at the kiosk and people going back to the traditional wells to avoid the hours of waiting. There is also a lack of regular support services from the NUWC for breakdowns which can not be repaired by the pump attendant.
Sources:
Euroconsult (1988) Nyala and El Geneina water supply project Technical Report Phase 2, Stage 1 and (1990) Final Report Phase 2, and (1994) Sustainable Water Supply Systems in Small Cities; the lessons from Darfur, Vol I: main text, Arnhem, The Netherlands
Wegelin, M. (1992) Participatory Approaches to Urban Water supply and Sanitation, IRC, The Hague, The Netherlands
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Empowering poor urban communities in Tegucigalpa, Honduras, through water supply management*
Information compiled by IRC International Water and Sanitation Centre*
The capital of Honduras, Tegucigalpa, is located in a steep hilly area. It has a population of approximately 800,000 inhabitants and grows at a rhythm of 5.2% per year. The population influx through large movements has stimulated the development of poor urban settlements or 'barrios en desarrollo', where 60% of the population of the city area now lives, which means 480,000 inhabitants. The population living in the project area has no formal education and unemployment is high. Work mainly is found in the informal sector.
Tegucigalpa's piped water supply and sewerage system does not reach the densely populated communities on the steep hillsides around the city. Sprawling across hills and mountainsides, the rapidly growing squatter population lives in communities above 1,150 metres in elevation, where it is not economical to extend the main city networks.
The lack of basic infrastructure (water supply, sanitation system, rainwater drains, garbage collection) makes that waste water runs loose in the streets in front of houses and that the standard of the environment is low. Forty percent of the population living in this peri-urban area has no access to piped water, even public standpipes and depends mainly on buying water from private providers visiting the 'barrios' with water trucks. To 80 percent of the families, the costs of water represent 11% to 20% of their monthly salary. Sellers and buyers are very concerned about selling and having water, respectively. Despite the enormous amount of money handled by the private water-providers (UNICEF estimated the total cost for those who buy water from water vendors in 1990 at US$ 11 to US$ 13 million) there is no water quality control.
The National Water and Sewerage Service (SANAA) has implemented an innovative alternative to water supply: it helps the barrios en desarrollo set up their own water service associations. With the help of SANAA, these associations install independent water supply systems, which the residents pay for and own, and which in the long run cost less than continued buying from unregulated water vendors. Water source options promoted by UEBD (Unidad Ejecutora de Barrios en Desarrollo)/SANAA are: direct sale of water from the main SANAA network to the communities through a master-meter; construction of community wells provided with electric pumps, leading the water to a communal tank for further distribution; and water trucks from the SANAA distribution centres fill up the communal tanks. The community distributes the water further and pays for the bulk delivery. The communities take part in the construction of the local distribution system by contributing non-skilled labour and local materials. They also take part in investment costs and run the administration, operation and maintenance through local water board.
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In Tegucigalpa, 33% of households have a woman as single head; in the barrios this is percentage raises to 37%. With the SANAA/UNICEF project, water is cheaper, the burden of water collection decreases and hygiene improves. Women take an active part in the project: they initiate activities and the UEBD decides on the technology to be implemented. A general assembly, which more women attend than men, elects the water boards, organizes the self-help and employs local staff. Local water boards manage the systems and account for their management to the general assemblies. Paid functions are divided according to gender: men are operators, women secretaries and paid tap attendants or kiosk holders. In the 21 community water boards, 91 members are men and 40 are women. Four boards are all male. Female treasurers of the boards proved to be more careful than men when using the funds for the benefits of the community. Women take up a leadership role in water more easily than in other aspects because it is a great need and they remain in their neighbourhood during the day, whereas the men usually work outside it. Reasons for women's support are both practical and strategic (self-esteem, recognition, new skills). Elected women are generally supported by their husband (when present) and the community at large. They have a double job, but manage to organize their time.
The investments are shared by UNICEF, UEBD/SANAA, the Government of Sweden and the community. They cover the support to activities relating to institutional development, the construction of water supply systems and follow-up on technical and financial aspects of the systems functioning. A Revolving Fund has been established with a social approach: total or partial recuperation of the investment costs of each project with the purpose of investing in new water projects.
The experiment is a first step towards local committees playing a larger role in paying for and managing their water supply, instead of having the government underwrite the cost and manage the systems. Customers in 'barrios' who currently have yard connections pay US$ 6.- per month for water, and have running water anywhere from five to twelve hours per day. Over the course of a month it is estimated that each household receives 30 to 60 barrels of water. At the US$ 6.-rate, they pay US$ 0.10 to US$ 0.20 per barrel of water, as opposed to US$ 1.75 when they buy it from the water vendors. Customers in neighbourhoods with community managed water kiosks buy water in 4.6 gallon (17.4 litre) containers, and usually pay US$ 0.01 for each. These customers thus pay about US$ 0.30 per barrel, though with the added effort of going to the public taps, waiting in line for water and carrying it home. Less water is generally used in these households, which leads to a smaller monthly water cost than these figures would indicate.
Due to the availability of groundwater in 21 de Febrero, one of Tegucigalpa's barrios, three wells were drilled and house connections installed. Nearly 90 per cent of the homes in the community receive water from the system, which pays for itself. Under the conditions set out by SANAA-UNICEF, the monthly water tariff in the barrio is adjusted to recover capital costs as well as expenses for operation and maintenance, including salaries for tap attendants, administration, electricity to run the pumps and repairs. Subscribers pay $2.20 monthly to the local bank which handles the water committee account. As customers are cut off from the system after two months of nonpayment, there are very few who do not pay regularly. As the community pays back the initial investment, the money goes to a revolving fund that can be used by other barrios for water supply. Part of the water tariff is also deposited in a fund used for other community development projects, such as sewerage or roadwork. The community of 21 de Febrero intends to use nearly $43,000 it has banked to build its first drainage system.
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The US$ 6.- monthly water charge paid to the local water associations by the customers in the barrios is more than other customers connected to the municipal system pay, but ensures them of a service that they otherwise would not have got and which they now own, leading to increased property values and better environmental and living conditions. The opportunity for complete cost recovery exists for all of these systems. A loan provided by an international lending agency can be fully repaid within two to five years, according to preliminary calculations. Money left over' will then be put into a revolving fund to help start up other water supply project in other barrios en desarrollo.
The savings on water payments from which all customers participating in the water projects benefit enable them to use this money toward for other basic needs that they otherwise would have forgone. For those families which are better off, this money allows them the opportunity to open small businesses, further augmenting their monthly income. In 1993, 37,000 households were regularly supplied with water.
The positive results as expressed by communities were: economic benefits (money and time gaining, more water at a lower price), health benefits (less stomach and skin diseases, more water, better hygiene in the households, people feel less tired), social benefits (all have access to same quantity of water and for the same price; better conditions for the improvement of housing facilities; water in greater quantity and with a higher quality; better relationship among neighbours; people are certain of having water regularly), personal benefits (improved self-esteem once there is water for personal hygiene, women and children do not leave their homes very early in the morning and/or later in the evening avoiding risks of assaults and violations).
Factors which limit impact and extension are that the UEBD has a sectorial nature; the UEBD has only three promoters who are in charge of guiding the community in the process of project implementation and promotion, organization, construction and monitoring; the UEBD does not have autonomous funds and depends on governmental and it is necessary to ask other institutions and external agencies for support.
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Peri-Urban Upgrading Programme in Sambizanga, Angola, Africa.
By Allan Cain* and Maribel Gonzales**
War refugees constitute the main population of the newer musseque (unplanned settlements) in the peri-urban areas of Luanda, such as the Comuna Ngola Kiluanje, located in the Municipality of Sambizanga. By the end of 1994, the estimated population of Ngola Kiluanje was 125,000, with an increase rate of 8% per year. The project area shares some of the characteristics of the old musseques, but lacks most of the basic services. Before independence, the area was an industrial zone with a low population density. When the project began, the only water collection points in the comuna were three broken water pipes which flowed intermittently. Access by road was and is very difficult during the rainy season. The situation in other musseques of Luanda is also very critical. In 1976 in Luanda a network of 600 standpipes served peri-urban populations of about 250,000 people. End 1994 there were fewer than 50 functioning standposts for a population of over 2,000,000. A city-wide survey (1995) by Development Workshop, a Canadian NGO, revealed that residents in the city proper have piped water at less than US$ 0.002 per cubic metre, while residents in the musseques are forced to pay up to US$ 17.00 per cubic meter for untreated water trucked in from the River Bengo, 20 kilometres away. Also, 30% of all Luanda water is sold to vendors who sell it to residents by the bucket. An earlier survey revealed that 69% of the population had no secondary source of household water. In 88% of cases the woman fetches the water and in 5.7% children fetch water. Sanitation services, solid waste removal, excreta and waste water and sewage removal are non-existent in the musseques, where large heaps of rubbish have accumulated in numerous informal dump sites. Raw sewage from overflowing septic tanks and flooded latrines pose life threatening environmental problems.
More than 20 percent of Luanda's population is estimated to have arrived in the last three years. Living conditions have deteriorated and employment opportunities are few. Salaries have not kept pace with inflation which in 1994 was 750 percent. Consumer prices are rising by more than 1,000 percent per year. In August 1994, a nurse earned a monthly salary of less than US$ 5.00, while one litre of cooking oil cost the equivalent of one dollar and one kilo of sugar more than five. In Ngola Kiluanje, employment is low and mostly in the informal sector. The few with regularly jobs are mainly non-skilled manual labourers.
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When Angola became independent in 1975, formal ownership and control of all privately owned land were transferred to the State, although the use and control of property generally remained with those who occupied it. Governmental decrees were used to confiscate abandoned properties, but regulations to control these acquisitions have not been put in place. Forms of informal occupation are largely accepted and unregistered buying and selling of property is common. In the early nineties private ownership of land and other forms of property was readopted as a government policy, but a system of land registration and valuation has yet to be put in place.
The aim of the Sambizanga Community Upgrading Project is to develop a community-based model for upgrading water, environmental sanitation and public health services in the peri-urban areas of Sambizanga. Specific objectives are to improve access to basic services of water supply, sanitation and primary health care and to mobilise the community to actively participate in the improvement of environmental and public health conditions. The project strategy emphasizes work with members of the community, CBOs, NGOs and local and national government authorities. The project employs two main strategies: community mobilization and physical upgrading. Training is an inherent component of both strategies. No specific monitoring is being carried out.
The project components and the activities undertaken are:
· water supply, treatment and storage: rehabilitation of distribution lines, construction of new
standpipes, extension of service areas; training of a team to construct, maintain and repair
standpipes; development of a system for monitoring, reporting, and rectifying operation and
maintenance problems; training of water mobilizers to work with the community in
planning and implementing the standpipe management system; development of a system to
collect user fees and manage the standpipes use; organization of the community to manage
standpipes; training of community groups and NGOs to implement water treatment
programmes; teaching of households on proper treatment and storage of drinking water;
distribution of locally produced prototype improved water storage containers to 1000
households.
· basic sanitation: establishment of a prototype latrine production workshop in Development
Workshop's main training facility; establishment of a production unit in the community
itself; production and distribution of kits to construct improved latrines to individual
households and local organisations operating public latrines (e.g. in schools, markets, health
centres); training of builders in improved latrine construction; training of'activistas' on the
promotion of improved pit latrines; promotion of the use of latrine kits for constructing
improved latrines; kits; development of a maintenance system for public latrines.
· solid waste management: reduction of rubbish accumulations; improvement of drainage
and road access; conduct of clean up campaigns.
· community health: training of activistas' in preventive health care; house-to-house visits for
health education and health promotion; in-service training for health centre staff;
management improvements in health centres;
· community development: organisation of the community to be involved in planning,
implementation and maintenance of upgrading initiatives; institutional support to emerging
CBOs and NGOs working in the area; resource support for small-scale development
initiatives identified and implemented by community groups; training programmes for
women entrepreneurs.
••     project management and capacity building: in-service training; short-term training programmes (in-country and overseas); local scholarships for project workers. Other activities-related capacity building at various levels involve training of a team to construct,
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maintain and repair standpipes; training of water mobilizers to work with the community in planning and implementing the standpipe management system; organization of community to manage standpipes;training community groups and NGOs to implement water treatment programmes;teaching households on proper treatment and storage of drinking water; •     establishment of a production unit for pit latrines in the community itself;training of builders in improved latrine construction; training of activistas on the promotion of improved pit latrines and of its use; conducting clean up campaigns; training of activistas in preventive health care; house to house visits for health prevention and health education; in-service training for health centre staff; organization of the community to be involved in planning, implementing and maintaining upgrading initiatives; institutional support to emerging CBOs and NGOs working in the area; resource support for small scale development initiatives identified and implemented by community groups; training programmes for women entrepreneurs.
Attempts to recover costs for water and sanitation are being made. A system for community management of the water supply standpipes, the first in Luanda, is being tested. Tap monitoring agents appointed by the community act as standpipe caretakers and collect user fees. Standpipe users have an identification card. A flat water tariff (US$0.25 per month) is collected, and serves to pay the standposts operation and maintenance costs and a small salary for the agent. The monthly tariff is equivalent to the price of two buckets (40 litres) of water purchased from local water vendors. Regarding sanitation, as a project subsidy, each family who participates in the programme gets one latrine slab, 100 building blocks and two sacs of cement. In return, the family is required to supply or pay for the labour of pit digging for the latrine, pay a mason to do the blockwork and make the cabin (superstructure).
The Sambizanga Project is implemented by the NGO Development Workshop together with CBOs, national NGOs, church organizations, local government and the provincial health office, water company and solid waste company. Although community organizations are not very strong, residents have sometimes spontaneously organised themselves and have worked together with the government in an attempt to solve specific problems. The activistas initially provide the main link between the project and the community.
The multifaceted character of the project is one of the most important aspects for its sustainability. The combination of physical rehabilitation (of water treatment and supply, sanitation and waste management) with community mobilization and training, primary health care and capacity building for local management opens the way for sustainable and durable changes. Also important for sustainability is the training of'activistas1 who are the main link between residents and government and the involvement of CBOs and the local government companies (the provincial water company EPAL, the provincial solid waste company ELISAL and the provincial health office). Their presence contributes to the consolidation of the partnership government-community which might lead to lasting changes, although it is too early to conclude what the lasting impact will be. As capacity improves, project partners assume each time more responsibilities. CBOs and NGOs have requested training to replicate, for instance, water treatment programmes in their respective areas and already in seven locations outside the project's the treatment programme is operational.
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