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1.0 Executive Summary
The Health and Water Foundation is working to provide toilets/bio-latrines (to meet the recommended WHO ration of 1:25 for girls and 1:35 for boys) and hand wash facilities to poor rural primary school in Kenya. The areas where these schools are located have traditionally struggled with the shortage of clean water, but the demand for water and sanitation facilities has even increased after the introduction of free primary education (FPE) in Kenya. As part of this project, the HWF in collaboration with Rockefeller Foundation and Innocentive (a US based scientific solutions company), has already designed a new type of bio-latrine that would be completely dry-based, i.e. not using water as the form of excreta disposal. (A detailed description of this latrine is included in section 3.1 of this proposal). 

The concept of biolatrines is hardly new. In many developing countries, there is a growing usage of Ventilated Improved Pit-latrines (VIPs) whose design combines two major functions. First, VIPs serve as normal septic tanks and, when doing so, they do not require external water (urine is sufficient as a softening agent for human excreta). Second, they are directly connected to bio-digesters which convert the fecal waste into biogas and slurry. The biogas is then used for energy purposes, whereas slurry is applied   on soils as manure. 

However, VIPs suffer from one significant drawback: they cannot be emptied due to the lack of suction mechanism in the rural areas. They thus fill up after 3-5 years of usage, necessitating their abandoning and creation of new ones. This creates a number of logistic problems because new latrines should be close to the place of their utilization (i.e. school), but still far enough from water sources. Besides, existing and abandoned biolatrines take up public space and more importantly, become the source of such dangerous water-borne diseases as diarrhea, schistosomiasis and cholera through contaminating ground water sources. 

The aim of this project is therefore to construct a different bio-latrine design where urine could be separated from the solid waste in rural communities and schools in Manga District, Kenya. The benefits of such a design are multiple. First, pure urine can be used as fertilizer due to the presence of valuable nutrients (reducing hunger). Second, solid waste would be transferred into a bio-digester with only minimal amount (less than 20%) of liquids, which will reduce foul smell and improve the efficiency of the biogas production process. Third, as both major components of the human waste are to be utilized, biolatrines will not fill up resulting in no need of building new biolatrines. Fourth, more water will be freed up for domestic and agricultural purposes while water borne disease incidences will be greatly reduced due to reduced groundwater pollution. Finally, maintaining the humidity of the waste in the bio-digester at less than 20% prevents bad odor and fly breeding and results in rapid destruction of pathogens. 

HWF has already provided rainwater harvesting equipment (including 5,000 Liters water tanks) to 14 schools around Manga District, with the assistance of UNICEF. The proposed Ecosan project will compliment HWF’s water and environmental sanitation program in the chosen schools through provision of viable dry based bio-latrines. Water from the existing water tanks will be used for hand washing and other peripheral needs (reducing incidences of diarrhea, schistosomiasis and cholera).
The specific project objectives are to provide hygienic sanitation facilities, through the provision of 1 pilot dry based bio-latrine to Bigogo Primary School; to ensure that pupils in the primary school have access to hygienic sanitation facilities, through the provision of latrines (at a ratio of 1:25 for girls and 1:35 for boys), provide the school with income through minimizing their energy needs and sale of vegetables and seedlings. The estimated total cost for construction of the pilot bio-latrine model is KShs. 2,118,385/ US $ 26,815, which the HWF is seeking from possible donors. It is believed that more funds will be leveraged (for replication to 10 more schools in the whole district) upon successful implementation of this pilot project. 
2.0. Background
This project will be undertaken at Bigogo Primary School, Manga District. Manga district (with a population of over 240,000) is a newly created district. The district topography is mostly hilly and enjoys sufficient rainfall of 1,800mm throughout the year. Deforestation together with the heavy rains and thunderstorms experienced in the area and Nyanza Province in general cause lots of soil erosion. The population density is also high leading to people having very small pieces of land that can hardly sustain families, let alone contributing towards community projects such as building good sanitation structures. Apart from a low sanitation coverage (< 53%), the area is also characterized by occurrence of high water tables leading to pollution of the ground water systems by the conventional pit latrines – which are the main means of excreta disposal. This in turn leads to cyclic water borne disease (diarrhea, schistosomiasis and cholera) outbreaks especially during rainy seasons.  
The district infrastructure is in a poor and pathetic state, which is why it was chosen to carry out this project.  Most households and school sanitation structures in the district are mud walled with gaping holes left on the walls to act as ventilation as there are no windows. The roofs of the latrines leak as they are very old. Even most houses are similarly built and hence there is neither privacy nor security for the parents and children. The poor state of the sanitation facilities leaves the community, pupils and teachers vulnerable to sanitation related illnesses like diarrhea, schistosomiasis and cholera. During the rainy seasons, most pit latrine walls are susceptible to collapsing or flooding. This causes latrines to be insect (especially mosquitoes) breeding sites. The children are also attacked by jiggers often as most school floors are earthen and difficult to maintain, despite the fact that the children are required to bring water from home on a daily basis to dampen the class floors so as to reduce the breeding grounds for the jiggers. The community and schools in Manga district require bio-latrines urgently; the existing pit latrines are in a poor state and do not even have doors. This poses a problem especially to teenage girl pupils who require privacy especially during their monthly periods. 

3.0. Description of the Proposed Project
3.1. Project Objectives

The main objective of the project is: 

“To protect groundwater system pollution by conventional pit latrines, through provision of dry based sanitation facilities and energy sources to Bigogo Primary School in Mwabosire Sub-location, Manga District, Nyanza Province”
More specifically, the project objectives are to:

· Ensure that over 350 pupils and staff in Bigogo Primary School have access to hygienic sanitation facilities, through the provision of dry based bio-latrines (at a ratio of 1:25 for girls and 1:35 for boys), hand-washing facilities and washrooms that ensure privacy especially for girls; 

· Provide the Bigogo Primary School community with alternative energy sources (biogas) by construction of biodigesters and related biogas production accessories; 

· Reduce hunger and improve the school income sources through sale of biogas, farm compost/slurry, vegetables and tree seedlings;
· Improve the Manga district environment (through reduction in ground water pollution, community/school greening, tree planting);
· Train Trainers: Train at least two female teachers in Bigogo Primary School and three female volunteers from the Parent Teacher Association (PTA) and have their capacities built so that they are able to train girls on hygiene and the management of sexual maturation;

· Ensure that staff and pupils in Bigogo Primary School are trained on hygiene, management and operation of the bio-latrine facilities provided.

3.2 Detailed Description of the Bio-latrine
For the rural community setting, we are targeting a pilot bio latrine for 1 school. For the school setting in a rural area of Kenya, a block of toilets separated in one block by four doors i.e. one door for girls with seven cubicles (or cabins); one door for boys with five cubicles and seven urinals, one door for female staff with three cubicles and one door for male staff with two cubicles and four urinals is proposed. According to the recommended WHO ratio, this would be suitable for about 175 girls and 175 boys (which is the average population size of rural school in Manga District).

The toilets will be elevated above the ground (about 1 meter), which means that no digging is required. The elevated position will have the advantage that urine and feces will be easily collected. The roofs of the latrines will be made of corrugated iron sheets and inclined to the centre where a 10 m3 PVC tank will collect draining rainwater. With a roof area of about 60 m2 in total and an assumed annual average rainfall of 1,000mm and an assumed runoff coefficient of 0.8, about 42 m3 of rainwater can be collected yearly for hand washing and other purposes. The rainwater collection tank is placed in an elevated position, so that gravity can be used for water supply and no pump is needed. The used water from hand washing (so-called grey water) is drained via pipes to a small sedimentation tank. After solid particles have settled out in the tank, the water will be drained to small vegetable gardens planted with kales, tomatoes (reducing hunger) or tree seedlings for community greening. 

The toilet cubicles will be equipped with squatting urine separation slabs for use. These toilet slabs are locally available in Kenya (EcoPlate from Kentainers). 
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 Urine separating toilet slabs (EcoPlate from Kentainers)

The front hole is used for the collection of urine and other fluids (menstrual) which are then drained away in pipes and collected in PVC tanks located underneath the toilet aisle. In total, four tanks with a volume of 1 m3 each will be required per block. The urine collection tanks will be emptied via doors at the side of the toilet blocks and the urine used regularly as fertilizer on community kitchen gardens or stored and sold to farmers in the neighboring agricultural areas.

The dry faeces will be collected in plastic barrels underneath the faeces hole and transported via pipes into the nearby anaerobic digester. After every use the pupils will cover the faeces with a small amount of ash, dry soil or other drying agents. This additive will be provided in baskets next to the toilet (see picture above). The anaerobic digester will be constructed nearby the toilet, so that the faeces will not need to be carried over large distances. Additional gas storage devices (HDPE bladders) will be needed for excess gas storage although regular utilisation of the gas is envisaged.

The digesters will be constructed of concrete and will be gastight, to stop possible gas escape. In the anaerobic environment of the digester, organic matter (mixture of faeces, organic waste from kitchen and animal manure) will be degraded and biogas, which contains methane (CH4), produced. The biogas will be used in appliances like gas lamps, gas stoves and bunsen burners (in school). 1 m3 of produced biogas replaces about 1.3 kg of firewood contributing to the protection of natural resources. The slurry, i.e. the sludge after digestion, will be used as soil conditioner in agriculture. 

The local school community, through the PTA of the school, will be directly involved in project implementation, carrying out a number of the activities (e.g. groundwork, construction of tanks and latrines) and assuming responsibility for ensuring the sustainability of interventions through management of the facilities provided.

The project will provide the following:

· 1 pilot bio latrines,
· one block of bio-latrine toilets separated in one block for girls with seven cubicles and one block for boys with five cubicles and seven urinals,

· anaerobic bio-digesters,

· Soap and sanitary towels for the school,
· Training on general hygiene,

· Training on the use and maintenance of the facilities.

3.3 Project Implementation Procedure
HWF will be the lead agency in implementation on behalf of the community. The project will be implemented through a Project Implementation Committee (PIC) consisting of the local community members and the school through the respective school PTA. The HWF and PIC will be responsible for coordinating the community contribution, purchase of capital equipment, recruitment of staff, supply of labor, financial management, project implementation and filing of progress reports to the donor. HWF will provide technical support and project focusing at all levels and also act as a link between the project and donor. 

Implementation will follow a specified methodology. The project proposal will be developed and submitted by HWF. If passed and funds allocated, PIC will be formed, then a partnership agreement will be drawn and signed on the implementation procedures between HWF (facilitator), PIC (owner of project on behalf of the community) and the donor. Then:

· PIC through HWF will purchase the needed facilities and equipment. Local resources including labor, local materials for the construction of the bio-latrines (including unskilled labor, bricks, wooden poles and stones) will be sourced locally to ensure a multiplier effect,
· PIC with the help of HWF will hire the necessary manpower for the project including site engineer for the construction/development of the facilities,
· The bio-latrine blocks will be constructed at the primary school in Manga district (within a cluster area of 1 Km) and anaerobic bio-digesters with corresponding accessories put up. HWF will be responsible for the contracting and works,
· PIC in collaboration with HWF will hire trainers to train community members, pupils and school staff members on utilization and maintenance of the new facilities. The training will include general hygiene and sexual maturation, 

· Throughout the project implementation, PIC and HWF management will write monthly progress reports. In addition, they will also monitor, evaluate and write quarterly reports on the project. These reports will be submitted to all stakeholders and the donor. An end of project report/ document will be prepared by HWF and shared with all stakeholders,
· A HWF/ PIC/ donor delegation will officially handover the facilities to the community at the end of the project.
4.0 Expected Outputs and Impacts

By the end of the proposed project, the following are expected to be achieved:

Output 1: About 350 pupils provided with hygienic sanitation facilities (bio-latrines). 
Output 2: One selected primary school (with an average of 350 pupils) has hygienic sanitation facilities (bio-latrines) at a ratio of 1:25 for girls and 1:35 for boys (12 latrines and seven urinal pits built each). 

Output 3: PTA of the school has formal maintenance agreements in place with the school regarding the water and sanitation facilities. 

Output 4: Community members, teachers and members of the school PTA trained in personal hygiene and sanitation (PHAST).

Output 5: Community members, teachers and at least three members of the PTA (per school) trained in operation and maintenance of the facilities.

Output 6: Over 350 pupils of the school have adopted key hygiene behaviors that include hand-washing.

Output 7: Over 350 pupils trained in the operation and maintenance of the facilities.

Output 8: The Manga district community (about 480 members) and school have alternative energy sources (biogas) and food sources (school gardens) through construction of biodigesters and related biogas production accessories.  
Output 9: Improved community and school income sources through sale of biogas, farm compost, vegetables and tree seedlings
Impacts:

In the short-term, over 350 pupils will be able to spend more time at school as:

· Reduced hunger due to use of slurry and urine/waste water on school gardens.
· Less time will be spent bringing and collecting water for their daily use.

· Less time will be spent away from school due to diarrhea and other water borne diseases. 

· Girls will not be tempted to skip school when they have their monthly periods.

· The risk of molestation and rape cases of schoolgirls will be reduced, due to enhanced privacy of sanitary facilities. 

· Enhanced educational performance of girls (because the school will be more conducive places for sexually-maturing girls).

In the long-term, the spending of more time at school will contribute to:

· Higher levels of education amongst pupils especially girls.

· Increased empowerment for the community especially women.

5.0. Monitoring and Evaluation of the Project 

The project will be implemented and managed with community participation through the PIC in every activity and HWF. Project monitoring on a regular basis will involve all the stakeholders with HWF facilitating a participatory project monitoring process and frequent data collection. Key indicators will be tracked and registered in a database by PIC. Strict supervision of the project activities and the procurement of materials and equipment will be undertaken by the PIC. Transparent accountability for the expenditure of project funds will be exercised. The PIC will generate and forward to the donor monthly reports detailing on the progress. Evaluation will be done and monthly progress reports written and evidence to support the reports will be presented and submitted to all stakeholders and the donor. Project technical and financial reports will be written and submitted at the end of the project completion. The end term evaluation is intended to provide PIC, HWF and the Donor with an independent audit of the project. 

6.0 Sustainability of the project

6.1 Economic Sustainability.
The facilities to be built through this project are easy to maintain. The community and the school will have various income generating activities. These include income from sale of bio-gas, vegetables, kales and farm compost. Proceeds from these activities can be used to maintain the facilities.

6.2 Ecological Sustainability

The rural community dry based bio-latrine project does not have negative environmental concerns. All the proposed activities are eco-friendly, economically viable and socially acceptable.

6.3 Social Sustainability
 Major social benefits include:
· Higher levels of education amongst community pupils especially girls.

· Increased empowerment for the community especially women.

7.0 Costs/Budget

The estimated total cost for construction of the pilot bio-latrine project is KShs. 2,118,385/ US $ 26,815, which the HWF is seeking from donors so as to accomplish this noble task. Detailed project costs can be availed upon request. 
