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Abstract 





Kenya has a population of about 25 million people. The current water supply coverage is 42%. This means that about 15 million Kenyans have no access to an adequate and safe water supply. This implies that a large section of these Kenyans are faced with not only a dehumanising situation but also suffer severe social and economic consequences. In the 70s and 80s, the government constructed large water projects such as sinking bore-holes and large pumping and piping water schemes. These projects introduced huge management and organisation problems and today many of them are no longer working. The Kenya Rainwater Association (KRA) was founded to bring together individuals and institutions wanting to face the challenge of low water coverage by utilising rainwater. By using low cost technical options and building local capacity through community based organisations (CBOs), a lot was achieved. 





This presentation describes 10 years of experience of rainwater harvesting activities, which were used as catalysts for development to alleviate poverty and to promote economic and social well being of rural people in the Nakuru district in Kenya.





A: INTRODUCTION





A:1 GENERAL


Without clean water neither humans nor environment which sustains them can survive. Fresh water provides the most basic and important benefit including health of people, ecosystems and societies. 


Wisely used water brings harvests, health, prosperity and ecological abundance for the people. That is why lack of water has serious negative social and economic consequences. For example dehumanising lifestyle with lost production and even loss of life due to diseases. 





A:2 COUNTRY INFORMATION 


Location


Kenya covers an area of about 592,000 km2 with water surface of 11,230 km2 about 2% of its landmass.


Climate


In Kenya the main factors that control the climate are latitude, altitude, topography, character of the prevailing winds and the distance from the sea or from any sizeable water body. The pressure belts are also important.


The annual mean rainfall is estimated at 621 mm in the entire country.





WATER RESOURCES


Surface water


The water resources of Kenya comprise water retained at various stages within the hydrological cycle. Surface water includes rivers, lakes and swamps. Further, considerable volumes of water are trapped underground in aquifers at different depths. 


Although Kenya is well covered with rivers very few flow permanently throughout the year. The major permanent rivers include the Tana and several lake basin rivers e.g. Nzoia, Yala, Nyando and Sondu-Miriu among others. 


Ground water


Most regions of the country especially Arid and Semi Arid Lands (ASAL) depend very much upon groundwater reserves for their drinking water purposes. However withdrawals from aquifers have been estimated at about 17 million m3 per annum and recharge rate is estimated to be of about the same magnitude. 


Rainwater


Water is a crucial limiting factor to sustainable development in Kenya. Although ample water resources exist, geographical and temporal distribution is very uneven especially in the arid and semiarid areas of the country. 


Rainwater has several benefits including:


1. Water is available to people and vegetation in the same location and at the same time. This then avoids the problems created by the development of groundwater resources, which often cause imbalance between water, and livestock fodder availability, which can lead to land degradation around the water points.


2. Rainwater also makes water available at the point of consumption and reduces the need to pump or haul water over long distances. It can therefore save considerable amounts of time and human labour, which can then be diverted to more productive activities.


The water supply potential to be derived from employing water harvesting technique is estimated at 42 million m3 per annum (JICA 1992).





B. DESCRIPTION OF STUDY AREA


B:1 Laikipia district information


Laikipia district is one of the sixteen districts in the Rift Valley province and is located within the central part of the country. 


The altitude of the district ranges between 1600 and 2300 meters above sea level. The topography is dominated by gently undulating plateaux built up of extensive lava flow at an elevation of 1700 - 1800m. The landform is dominated by the nearly level to gentle undulating Laikipia plateau that covers much of the northern and western parts. The district is drained by two major rivers, Ewaso Ngiro and Ewaso Narok whose catchment is Mt. Kenya and Nyandarua ranges respectively.


Population in Laikipia is diverse. It consists of pastoralists in the Northeast and agro-pastoralists in the rest of the district. This district has undergone tremendous population growth, owing to immigration to the district. This was triggered by the shift in land ownership and land use after Kenya attained its independence in 1963. 


Rainfall	


Rainfall in Laikipia is dictated by the relief with higher altitude areas such as those on the foot slopes of Mt. Kenya, Nyandarua ranges and the eastern rift valley receiving higher rainfall of about 800 mm. Lower altitude areas such as in the Laikipia plateau receives rainfall up to 400mm. 





C. Laikipia Rainwater program


History


In 1984 there was a very serious drought affecting large parts of the African continent. In Laikipia many people became squatters or migrated to towns to live in slums.


When the Anglican Church of Nakuru Diocese went to Laikipia they found a few scattered boreholes used on the ranches of the former white settlers. Most of these boreholes had collapsed due to lack of maintenance. 


Women in Laikipia used to spend several hours each day fetching water from distant dams, where animals also took their share and thus contributed to pollution. At the same time, during the two rainy seasons, short but heavy rains washed away the fertile soil from the fields and caused severe soil and nutrient erosion (Mbugua 1994).


Needs assessment identified the following barriers


MAN-MADE


1. Governance: 


Regarding policies it is clear that there is lack of policies or existing policies are not relevant to realities particularly at the village levels. 


Debt: Today many East African countries have to pay about 40% of their annual earnings to service debts. This leaves social services and other infrastructure developments without funding. 


Corruption: The economic cancer called corruption is now widespread in Eastern Africa and in many cases it enjoys official support.


2. Ignorance:


At the grassroots levels there is a lot of apathy and powerlessness. This has been created by many years of relief and handouts from governments.


3. Poverty:


People have been impoverished by wrong policies, lack of markets and marketing as well as lack of adequate social and physical infrastructure supports.


4. Culture, traditions, beliefs:


There are very many hindrances such culture, traditions and beliefs, keeping us from attaining our goals.


5. Land tenure


It is different from country to country. 


6. Security


In an area where residents live in fear of attack by their neighbours, constructions, such as rainwater tanks are difficult.


Natural barriers:


Little rainfall:


Rainwater harvesting will increase availability of amount of water to the crop if additional water is harvested from rains that come from adjacent catchment area. 


Poor soils 


Animal manure and composting is known to improve soil fertility.


Bad terrain


There are some areas such as mountain slopes, which are difficult to farm or bare rock or stones areas. 


Water logged areas: Land reclamation approaches like ridging has been used in some places.


Soil being fragile: 


Such soils give in easily to erosion, however with good management it is possible to grow food even in such circumstances.


C:1 ELEMENTS OF THE PROGRAM


C:2 :1 Underground water tanks


Design concept


The underground water tank were designed to provide a total of 20,000 gallons (100 m3) of water for domestic use (12.5 m3), livestock (12.5 m3) and kitchen gardening (75 m3).


The size of the tank was based on a four months (120 days dry season.) A service level of 10 litres per person per day for 10 -member family and 50 litre/livestock unit (LU) for 2 livestock units per family was assumed under zero grazing farming method. Water was to be collected from catchments on-farm or external catchments. The underground tank was meant to be complemented by construction of water jars of 2 to 3.6 m3 capacities.


Quality of water collected in these tanks is not suitable for drinking unless filtered and boiled. It is however suitable for domestic animals and watering a kitchen garden and fruit trees.


Roof catchment tanks


Good steel roof is convenient as catchment for rainwater harvesting but only a few residents in the project area had it when the project began in 1985. It made underground water tanks popular among those who did not have good roofs. However after two years of the project need for clean and safe drinking water was becoming clear and many families started by making a simple structure of a few iron sheets on simple timber frames and a petrol drum. Later on this was followed by water jars, ferrocement locally available stone tanks and masonry. 


There are by now more than 3000 roof catchment tanks. 


 D. RESULTS


Sustainability


Groups of farmers formed for the construction of water harvesting tanks in the project area have continued even after project external funding has stopped.


Prior to the program the area did not grow any vegetables. These were obtained from Nyahururu and Nyandarua a 100km away. The underground water tanks and improved land use allows the growing of vegetables. Today there are enough vegetables for the families and excess to sell. Vegetables grown include carrots, kales, onions and there are also soybeans, bananas and citrus fruit trees.


Loss of water from the soil surface was serious and various methods of mulching were promoted like use of farm residues, stones, sawdust and rarely plastic sheets. 


Corn is the dominant food crop grown here. Its yield is usually low and every 3 years it suffers crop failure. However corn production has increased as result of improved land use and runoff farming. In Machunguru area for example yields were 8 bags of 90kg (720kg) per acre prior to the project. Today good farmers attain yields up to 20 bags (1,800 kg) per acre (Mbugua 1995). The increased corn residual is fed to livestock during dry periods.	


Agro-forestry


Prior to the project this semiarid area had very few trees. The original trees having been cut down for construction, charcoal burning and fuel wood. This project encouraged production of tree seedlings and planting of trees within homesteads along farm boundaries and contours as well as on farm wood lots and forestation on communal hills tops. 


Enterprising farmers derived considerable incomes from sale of seedlings (Mbugua 1995).


The project area is dominated by open grassland with scattered trees and bushes and quite a high level of cultivation in the settled areas. There has been an increase in the number of planted trees in the area replacing the indigenous ones.


Availability of water has been a significant support for any efforts at seedling production and also planting. Some community nurseries have been established and a few farmers have also been growing tree seedlings near their tanks. This is an effort that should be encouraged (ETC 1995).


Poverty alleviation


It is easy to organise people into Community Based Organisations (CBOs) to respond to water shortage. This in turn builds the village organisation and management capacities. The villagers are encouraged to face other challenges and such water project becomes an entry point into a process of poverty alleviation.


For a period of about 10-20 years the new settlers were living in poverty and were getting support from better-off relatives. The crop failure and loss of livestock due to lack of fodder left these people poor and feeling marginalised. There were only a few iron sheet covered roofs and as a result roof catchment was not popular. However a combination of improved health awareness and benefits from clean and safe water and income from sale of surplus farm produce resulted in an increase in willingness to pay for improved housing and water supply.


E: Lessons learnt


Lesson 1


The key players in development should be the communities, the very target the project should be designed to influence. It is these communities that may be called primary stakeholders. And all others including governments, NGOs, and private sector are secondary stakeholders or External Support Agencies (ESA).


Remember that it is ESAs who participate in the communities projects not community participation in ESA projects.


Lesson 2


Motivation, mobilisation and participation.


The following program characteristics have a lot of influence on the above communities participation and commitments.


Technology complexity. How simple is this intervention?


Resource requirements Are resources available to local people?


Tangibility of benefits How will benefits affect the individual?


Probability of benefits Are the benefits clear?


Distribution of benefits from a program has to come down to a family level benefit


Program linkages to farmers’ multifaceted livelihood needs


Program flexibility to accommodate diversity of livelihood endeavors


Lesson 3


Right at the beginning observe the following:


Work with all grassroots institutions.


Establish project baselines. Establish your destination, decide on your route to the target and say when you want to be there. Prepare a plan of action and establish social economic costs. Remember it is the communities who will implement operate and maintain these projects so please let them decide what technology they can afford without you or other ESAs.


Remember the project, technology and engineering choice has a lot to do with future sustainability operations and maintenance.


Lesson 4


Remember both quantity and quality are important and demand attention. However communities rarely see quality implications the way they see and feel about quantity. So in your program if you cannot meet both quality and quantity begin with quantity and systematically introduce hygiene education and once the stage is set introduce quality issues. 


Conclusions


1. Water harvesting is a universal technology, relevant to all with location specific application. In other words water harvesting is neither a technology of the past nor the present, neither rural nor urban, not for poor or for rich nations, just arid or just humid areas, neither for domestic nor for agricultural needs, neither just crop production or cattle raising.


Recommendations


Policy


1. Governments should not see themselves as constructors of water projects or as maintainers or even as service providers. Their role should be that of regulators and funders and to set legal and administrative parameters for the actors CBOS NGOS and private sector to play their roles, set up policies and master plans. 
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