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FORWARD

This report stems from the common recognition by development
agencies in Kenya and particularly in water sector that an
assessment of how widespnead rainwater harvesting is in Kenya
would be useful information to planners and water engineers.

Therefore the purpose of this study is to assess how wide spread
Ram Water Harvesting practice is. And also make conclusions and
recommendations which would facilitate co-ordination and
integration of Ram Water Utilization into social economic
development.

The technologies discussed in this report should not be seen as
substitutes to the conventional systems but rather as supplement
to the standard large-scale water supply and management methods.

In order to obtain facts about how widespread RWHis in Kenya and
the nelated socio-economic issues, this atudy was designed:

(a) To hold discussions and to review documents of various GOK,
NGO and donor communities regarding this subject.

(b) To administen standard questionnaires to two selected
locations in Kenya. The locations were selected to
represent small scale f armers living as subsistence fanmers
in small land holding and the other one was selected to
repnesent pastoralist living on herding in group ranch land
tenure system.

Roda pwani area of Nakuru District represented subsistence
f armers as the Mukogodo Division of Laikip.ia District represented
pastoralist lifestyle.

The research methodology was designed to collect facts and
information on vanious actors and commurlities in Kenya as base
for testing the hypothesis that Rainwate~zHarvesting practice is
widespread in Kenya.

John Mbugua
The Principal Investigator
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I
EXECOTIVE SUMMARY

Kenya’s population in 1992 was estimated at about 24 million and
is growing at the rate of 3.6~per annum. The gnowth rate is one

of the fastest in the world. In Kenya, this population isinfluencing prospects for economic gr’awth and the livingstandards of its people.

Water is an essential ingredient in virtually every human
endeavor. For example, it is important in achieving food
secunity, producing the material good.s - that raise living
standards and preserving the integnity o~natural systems upon
which life itself depends.

Dependable water supplies continue to dixrrinish and therefore
f eeding growing populations, sustaining~aconomicpnogress and
improving living standards will depend on using existing water
supplies more efficiently, and using rainwaten to supplement the
conventional systems will be a logical option.

There is a growing competition for limited water sources,
heightenedenvironmental awarenessand co~t1ycapital. Therefore
new water policies and strategies are needed.. Continuing to bank
On new large water projects and failing ta take steps towands a
water efficient economy is nisky. -

This study revealed that RWH was pantiaa.Larly useful in the
f ollowing circumstances:

1. Where other sources are too distai~t or costly or where
wells are impractical because of gealogy or costs.

2. •Where other sources provided unsa~e drinking water e.g.
polluted rivens and other unprotect~i sources.

3. Where water supply schemes provided u~eliable services due
to a numben of causes for example, poon maintenance,
organisation, operations and managerflenton where the demand
exceeded supply.

The study also nevealed that rainwater harvesting (utilization)
is well suited to supplying water to sma.LL scattered villages,
schools, livestock and even wildlif e.

However rainwater harvesting technologiesusually have initially
high capital costs. This is because the~storage, catchrnent and
sometimes treatment Structures are expènsive. In order to
facilitate RWHprojects sevenal approachea were identified duning
this study.

(a) Subsidy by extennal support agency.

(b) Rural credit scheme designed to st~it the target groups’
social economic constraints.
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(c) Social mobilization campaign to promote more awareness in‘ order to foster more contribution by beneficianies to the

RWHproject.

(d) Choice of technology is such that the option selected

demand management skills matenials and financia].. resources
locally available.

Decision makers at the national level, district levels and those
leading vanious projects are engineers, schooled through national
and international universitieS which pursued conventional systems
of water supply. Low-cost and simple solutions aize not often
necognised as providing equally reliable and.,. dependable
solutions.

This is because these engineers are not sufficiently f amiliar
with the choices, available to them or are not as yat convinced
of the economic or f inancial impact these technologies have in
alieviating poverty and improving the health and wall being of
the poon.

Conclusion

The study has revealed that in spite of the limited official
government recognition and support, rainwater harvesting is
practiced extensively in Kenya. It is practiced at individual
and even institutional levels. Technologies vany i~. complexity
and cost and there is no standand approach or standard. designs.

The technology has however received support from NGOs who have
attnacted funding from bilateral and multilateral agencies
openating in Kenya. Government support is limitad but the
Ministry of Health, envinonmental health division and sou and
water conservation section of the Ministry of Agricu.lture have
supported rainwater for drinking and runof f control and
management nespectively. Both programmes are funded by SIDA.

Other related social economic issues identified duning this study
are discussed in this report under the headings, policy,
technology, sustainability and poverty.

Recommendation

1. Rainwaten harvesting (utilization) should ha based on
delivering sustainable services to the ciommunities
particulanly the scattened and poon communities that live
in fragile environments and resource poon axeas of the
ASAL. It should be noted however that sustaining services
to this of ten neglected and isolated group is d.if.ficult and
success will only be possible with a long term commitment
to a broad f ramework for sector development in which
f inancial, institutional and other non-technological issues
play an important noie.

X
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Fig. 1. A woman’s role as transporter is linked to her raie as
the primary provider of the household basic needs of f ood, water
and fuel.
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2. Both ground and surface water resources have their onigin
from the rainf all. These resounces represent only a small
percentage of the original evaporation and transpiration
lasses that take place. Ram water harvesting and
utilization therefore provides an approach that uses water
before exceSsive pollution and lasses takes place.

3. Cisterns are structures built to store considerable amount
of water. Thus from the viewpoint of public safety a new
building code regulations should be included for cistern
structures and for covers to prevent accidents in the
cistern.

4. Cistenns should be part of housing projects just as solar
heaters are being installed as part of housing project
(e.g. BuruBunu in Nairobi) to conserve energy, rainwater
harvesting, water conservation and water neuse should also
be considered as important f actors in housing development.

5. Some countnies are using water conservation tax credits.
Kenya could considen such steps wheneby consumers will use
water mast economically and promote rainwater as a
supplementally source.
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1. INTRODUCTION AND BACKGROLJNDINFORMATION

1.1. Location -

The republic of Kenya is located within the eastern side of the
Af nican continent. It is bordered on the Southeast by the Indian
Ocean. It shares international boundanies with former East
Af rican community neighbors, the republic of Uganda in the west,
the united republic of Tanzania in the south and is also bordered
by Ethiopia in the Nonth, republic of Sudan in the Northwest and
republic of Somalia in the east.

Kenya covers an area of about 592,000 km2 with water surface of
some 11,230 km2 (2~)

Kenya is divided into 8 provinces and f onty-one (41) districts
units for administrative purposes.

The latitudinal location of Kenya is along the equaton. Kenya
has a varying surface configuration nanging from sea level to
heights over 5,500 m above sea level. This cornbination cneates
a physical environment that varies from almost equatorial
characteristics to polanial one in the highlands. (see Fig.2)

1.2. Climate

Rainwaten is dependent upon availability of rainf all which in
turn depends on climate.

In Kenya, the main f actons which control the climate are
latitude, altitude, topography, character of prevailing winds and
the distance from the sea on from any sizeable water body. The
pressure beits are also important.

Kenya strides across the equator and has a geographical
diversity. The climate conditions are controlled therefore by
its location and the wind system of Inter-Tropical Convergence
Zone (ITCZ)
Kenya is dominated particularly by the f ollowing thnee (3)
distinct air masses.

1. From about April until about August the southeast monsoon
persists more or less with the same consistency. The
monsoon bnings the source of the main nains in Kenya from
the Indian Ocean.

2. From July to October, the Congo airstream bnings unstable
and convectional storms and dominates the western parts of
Kenya.

3. During the months from November to March very dry winds
from the Sahara desert which is called the harmattan
dominate the western part of the country. In the eastern
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parts of the country the Northeast brings some rains ta the
coastal lands.

Fig. 2. The major river basins of Kenya and principal rivers.
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In western and central parts of the country especially in Lake
Victoria basin, there is no distinct dry seasonbut with double
maximum on April and August. The coastal areas shows a
remankablesingle maximum in May. The annual mean rainf all was
estimated at 621 mm in Kenya. See Fig. 3 and 4.
1.3. Geology

Water availability and water quality depend on the geology and
geography of the area. And therefore becauseuse and promotion
of rainwater is influenced by availability of other alternatives
like groundwater, geology become of interest to rainwater
pnomoters. -

1.4. Vegetation and surface cover

The range of climatic conditions is neflected in six (6)
ecological zones.

1. The alpine moorlands and grassland zone at high altitude
above forest line.

2. The humid to dry sub-humid climate belt suitable for
f orestry and intensive agriculture.

3. The humid to dry sub-humid climate belt suitable for
agriculture, where soils and topography permit.

4. The semi-and zone (rangelands with marginal agnicultural
potential and potentially productive land)

5. The and zone (nangelands of low potential with a veny dry
f orm of bushed grassland)

The and and semi-and lands (ASAL) areas cover 83% of the land
aneas of Kenya. These areas are distnibuted among 22 districts.
The ASAL occupy 439,000 km2. The lands support 3-4 million
people 15-20% of the Kenyan population and approximately 50% of
the national livestock herd. These area contnibutes 3% to the
annual agnicultunal output and 7% to commercial production. A
major portion of the nations wildlif e resources also occur in
ASAL Districts. This study out of 21 Districts visited only 5 are
outside ASAL classification.

1.5. Population

Kenya’s population in 1992 was estimated at about 23.7 million
and is gnowing at the rate of 3.6% pensonsper annum.

In Kenya, there are On average 28 persons per square kilometre.
Though about 80% of the population live in areas totalling about
20% of the land mass. Kenya’s population is concentrated anound
three clustens. Along Indian Ocean anound Lake Victoria and in
areas extending from Nairobi, north of Mt. Kenya and nontheast
to the NyambeneHills. In these aneas rural densities vary from
100-200 pensonsper square kilometre.
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Age and gender structure

59% of Kenyans are less than 20 years of age. By contrast, the
most productive group of the population, those aged 20 to 50
years constitute only 36% of the population according to
situational analysis GOK/UNICEF 1992. While 18% of the
population are childnen under 5 (3.8 million) while 20% (4.3
million) are women of child beaning age (15 - 49 years old)

The rate of population growth influences development trends and
is a key factor in Kenya. It influences country’s prospects for
economic growth and the living standards of its people. Rapid
population growth has the f ollowing implications to development
today in Kenya.

(a) More f ood is needed.

(b) More jobs.

(c) More education facilities.

(d) Expanded public services.

It is therefore inevitable that Kenya must pursue population
policies which ensure a balance between~population gnowth and
socio-economic development.

1.6. Scope of this study

The study deals with the most aspects of raiinwater harvesting and
rainwater utilization for vanious socia-economic development.
Howeven the study is confined to micro-aatchment scale of roof
catchment, antificial catchments and land. surfaces of about 200
m long slopes. The large scale macno-catcbment of river basins
is however not covered.

Quality aspects of water is however not covened although the
nainwaten schemes in the f ield were evaluated against adequacy
and reliability, quality of water coLlected, quantity - and
ownership of the facilities.

Engineering of the building matenials was not analysed although
performance was of interest to the team. Finally structural
analysis was not done but once again structural performance was
of intenest to the study team.

1.7. Significance of the study

The study was to cover the socio-economic issues of nainwaten
harvesting in Kenya. Methodology was so designed to visit and
evaluate facts and information on vanious actons and communities
in Kenya as basis for testing the hypothesis that Rainwater
harvesting practices are widespread in Kenya.

In addition, the study was expected to reveal socio-economic
issues that affect the spnead of this technologies. From vanious
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conclusions and recomrnendations, it will be possible to suggest
strategies most suitable to be adopted by government for future
policy guidelines, donor communities and other NGOs who are
active in this area.
2. DATA COLLECTION -

2.1. Target population and sample selection

Three main line Ministnies, involved in ~‘zaten were visited i.e.
Ministry of Water, Agriculture and health. Dilaterai and
Multilateral agencies visited included SIDA, UNICEF, IDRC, CIDA,
GTZ, DANIDA, FINIDA and WB/UNDPprojects.

Several NGO5 visited during the study inciuded neligious NGOs,
local and International NGOs such as AMREF, KENGOand ACTION-AID.
The above actons gave useful information about their interest and
levels of funding of rainwater hanvesting projects. However in
order to collect facts about socio-economic and cultunal issues
two groups were selected.

1. Group one was selected to represent smailholder subsistence
f armers with individual holding tenure system. This was
Roda Pwani of Nakuru District.

2. Group two was selected to represen.t pastonalist herders
with group ranching holding tenure system. This was
Mukogodo location of Laikipia District.

2.2. Collection of data

In order to collect data for this study survey method was chosen
due to its wide applicability as a data collection method in
social sciences. Secondly the method ha~the advantage in that,
it requires a relatively short time and is inexpensive (36). The
survey comprises of an administration o~a structured interview
to proportions of members of the selected groups as well as the
external support agencies operational in the area. These
proportions depended on the size of the respective group. The
raie of the members in the group and the organisation structure
of the group activity.

2.2.1. Data collection instruments

The research instruments were developed in consultation with the
technical experts of the external support agency operational in
the area of study. There were four interview schedules that were
administered.

1. General interview schedules for families with rainwater
tanks (socio-economic issues)

2. Interview with community group leaders.

3. Interview on Rainwaten technologies~with group leaders and
ESA staff in the areas of catchment. collection and storage
water tank, altitude and awareness.

5
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4. Interview on socio-cultunal issues with groups.

5. Interview with water technicians in the f ield.

2.2.2. Data collection procedure

The researcher with the help of research assistants cannied out
the interview throughout the area of study. The responses from
the questions were necorded for further analyses. To ensure the
availability of the required respondents, letters were sent to
the respective chief s of the area, spelling out the time of the
visit and who would be seen.
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3. DATA ANALYSIS

3.1. Water Resources in Kenya

Four major river catchment (Rif t Valley, Tana, Athi and Ewaso
Ngiro North) convey surface water to the ASAL areas. These
nivers rise in the central highlands and are subjected to wide
seasonal and inter-annual variations in discharge and sut
content as cultivation and defonestation increases in the upper
reaches. A large majonity of ASAL water courses are ephemeral,
existing only brief ly after rainfali and do not provide a
reliable source of supply unless trapped in either natural or
artificial pans or dams or diverted to storage tanks (58)

Information on groundwater resources in 83% of Kenya (ie. ASAL
regions) is limited. What is clean is that water drawn from
shallow weils varies greatly in bath quantity and quaiity from
place to place and between seasons and years. These sources are
iess reliable as they depend on the vagaries of rainf all and
river f lood regimes.

The principal hope for improving the water supply to the ASAL
areas is through water harvesting conservation and saving.
However techniques that are simple, low cost and effective must
be distributed thnough extension to the wider area of the country
especially semi-and lands.

It is therefore extremely essential to undenstand the areas
rainfail pattern distribution and intensity. This information
will help planners and engineers to develop structures that are
suited to the occurrence and circulation of the rainfall. For
example this information will help to propose the optimum
catchment and storage needed to meet water needs fan a f amily in
a given dry spell.

Figure 3 shows variations of monthly rainf all while Figure 4
shows variation of monthly rainf all at repnesentative rainf all
gauging stations in Kenya. These two figures produced from the
study documents of the National Water Master Plan by JICA 1992
give very useful details which would help plannens and engineers
in developing rainwater harvesting programmes.

7
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Fig. 3. Annual rainf all depth
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Fig. 4. Variation of monthly rainf all depth at representative
rainf all gauging stations.3.2. The broad rainf all regions of
Kenya
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1. The Indian Ocean coastal region

Here Januany to March is usually dry with the long nains f alling
betweenthe end of March to May, rainf all decreasesfrom June to
August. Short rains occurs in October and November late December
through to late February are generally dry and hot.

2. The east, northeast, southeast and central region

Two distinct rainy seasonsoccur in this region from March to May
(long-rains) and from October to December (short nains) . June
to September are generally dry months. The short nains often
fail but also f requently contain the mast intense rainf all.

3. The western Rift Valley and Lake Victoria basin region

These region effectively has no dry season. Rainfall is usually
genenally highen from March to September but some nain fails
throughout the yean especially in the highlands. At lower
attitudes April and May tend to be the wettest months.

Design of rainwater hanvesting (utilization) will therefore vary
with regions and depend an rainf all occurrence distribution etc.

Details of distribution of nainfall in Kenya is as shown in Table
1

Table 1.

Mean annual nainf all Land area km2 % total
(mm)

> 1000

800 - 1000

700 - 800

500 - 700

300 - 500

< 300

Source: IGAJJD (199U

The above table indicates that over 2/3 of the country receives
less than 500 mm of ram pen year and 79% has less than 700 mm
annually. Only 11% of the country has more than 1000 mm per
year.

64,070 11.2

32,960 5.8

24,260 4.3

73,140 12.8

270,410 47.4

105,730 18.4

10
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When evaponation factor is added ta the abave scarce rainf all,
then it becamesobviaus that Kenya’s future will depend on wise
planning. Such planning will put ta the maximum use of little
rainf all, by contralling runaf f and evaporatian, practicing more
water saving and conservation.

Mean evaporation from free water surfaces in Kenya ranges from
1250-3120 mmper annum. Mean monthly figure range from 85 - 260
mm. Few areas in Kenya have evaporatian rates below 100 mm/
month. It is therefore extremely important that the limited water
resources are carefully planned as a finite nesource with
ecanomic value that is cnitical to socia-econamic pnagness.

In order to appreciate need for change of altitude amang the
water sector planners and engineers, the national water demand
for vanious water needs urban, rural, industry, livestock and
irrigatian is given below.

3.3. Water demand in Kenya

As projected in
first

the water master plan study (JICA, 1992),but

a socio-economic conditions in Kenya.

Table 2.

Item 1990 2000 2010

Population
(thousand)

Revised
praj ectian

22,749 30,712 40,305

Urban 3,965 7,933 12,698

Rural 18,784 22,779 27,607

GDP at 1989
constant
pnices

Total amount
(US$ million)

7188 12,807 18,922

per capita US$ 341 450 507
Source: National Water Master Plan (JICA 1992)
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Table 3.

Projection af water requirement

Item 1990 2000 2010

a. D~,mestic & industrial water x
100m /day

Urban 537 1169 1906

Rural 532 749 1162

Industry 219 378 494

Per capita (L/day) 58 75

b. Irrigation x 1000 m3/day 1448 -

c. Livestock x 1000 m3/day 326 427

88

4254

621

Total inciuding wild life and 3144 -

fisheries
8434 -

mcm/year - - 1148 - 3096
Source: National Water Master Plan (JICA 1992)

3.4. Potential water sources

Table 4. -

(a) Surface water 19,590 mcm Inciuding
perennial

all
nivers

(b) Groundwater Total 619 mcm
Boreholes 193 mcm
Shallow wells 426 mcm

Total 20,209 mcm

By the year 201Ö aEed~m~nctwill be anly l5~of water potential.
Source: National Water Master Plan JICA (1992)

Rainwater Contribution to Rural Water Supply

Of the entire rural centres af respective locations, the major
rural centres will be covered by a piped gnid water supply system
and the other rural centres by a point supply system. Hawever
some rural centres cannat help being supplied by rainwater
harvesting facility such as roof catchment rock catchment
according to water master plan (JICA 1992) See table below.
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Table 5

3 .5. Rural water supply

Source Development Water e

m3/day

xploitation

~6

Na. of facilities

Surface water 669,399 57.9 -

Bore hale 118,945 10.3 8, 936 hales

Shallow well 115,618 10.0 33, 513 hales

Roof catchment 133,806 11.6 3940, 778 househalds

Small dam 39,698 3.4 665 No.

Sub-surface dam 2,123 0.2 396

Band dam 1,896 0.2 365

Rock catchment 2,001 0.2 278

Existing pipeline 71,675 6.2 -

Source: National Water Master Plan (JICA 1992)

3 . 6. Livestock water supply sources

Water for livestack is proposed ta be supplied from surface
water, groundwater or rainwaten harvesting. The water is
pravided at water source points in pninciple. Water exploitation
by type of source is planned to be as summanized belaw.

Table 6.

Source -

development
m3/day

%

Water exploitation

No. Of
facilities

Surface water 231,091 42.0 -

Bore hole 143,085 26.0 4,253 hales

Shallaw well 150,824 27.4 27,008

Small dam 14,435 2.6 688

Subsurface dam 3,414 0.6 512

Band dam 4,194 0.8 595

Existing
pipeline

2,962 0.6 -

Total 550,015 100%
Source: National Water Master Plan (JICA 1992)

3.7. Financial implication
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The total costs of water resourcës develapment are enumerated
below. These development plans are established ta meet basic
human needs far domestic potable water and of livestock farming.

Table 7.

Development sector US$ million K million

1. Domestic/Industrial w/s

(a) Urban water supply 5, 644 8, 185

(b) Rural water supply 5, 520 8, 003

TOTAL 11, 164 16, 188

2. Livestock Water Dey.

(a) Source Dey. 628 911

(b) Provision of water 73 106

points in nomadic,
pasturage area (eveny 25km)

Source: National Water Master Plan. JICA 1992.

The above table which is taken from the recently launched
National Water Master Plan (JICA, 1992) does indicate the
ecanamic burden provision af water will have on the already paar
econamy.

3.8. Background Information on Roda Pwani sample area

Location, cliniate and occupation

The 1~hodaPwani cammunity is situated about 15km west af Nakuru
tawn in Kenya. People were settied there in 1974. These
smailholder are occupied in mixed f arming on plots of 1 ha or
less. Pwani is in agno-ecological zone (AEZ) receiving 700-850
mm rainf all annually. They graw maize (the preferred crop thaugh
not the mast suitable) . Maize crop fails once in every thnee
years. Mast people in Pwani Rada have livestock (usually one or
two cows for milk). But as grazing land decreases due ta f ood
production, stock numbers are decneasing. Cash is derived from
other sources which may include charcoal burning and sale of
unskilled labon in nearby Nakuru tawn.

14
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Devel opment

In 1987 CPKDiacese of Nakuru initiated an integrated development
programme. The commun±ty was involved thraugh a participatory
rural appraisal (PRA) also called Baseline survey. The survey
identified 5 major prablems but water was tap pnionity. The
other needs wene, schools, health, f ood and roads.

Through a pnocess of discussions and dialogue rainwater
harvesting was identified as the best option as other options had
been tried with anly a limited succes s. Those options tried wene
a cammunity dam and a bore hale.

Bef ore CPK entry the source of water was a bore hale 4 km away
and due ta paar management it broke down mast af the time. When
the bore hole is out of ander Pwani people travelled to town 15
km away. The other option was selling labor in exchange of water
in a nearby f arm and at the end of 6 hns labor one would then
earn 20 litres of water.

A local politician helped ta have a bore hale dnilled in Pwani
but was nat successful. Hawever the politicians used the bore
hale ta influence votes duning civic and parliamentary elections.
This delaying tactics caused peaple af Pwani a lot of time and
suf f ening.

After agreeing an rainwater option another process of selecting
the best design, utilizing local skills, funding and matenials
was identified. The pwani tank is a square masonry tank 13 m3.
The area has many stane quarries and square shaped tank was f ound
simple ta construct.

A group of 72 was f ormed in 1988 and built 13m3 at the rate af
2 per manth. This was f allowed by many other groups and this
area has over 60 groups with over two thousand (2000) tanks, 1992
December.

The area was identified and standard questionnaires were
administered.

The areas covered about 500 km2 with population as per 1989
prajected at 1990 as 62,500 and 10,000 hauseholds. The area
covers part af Njaro location and Mau Narok Lare and Kihinga.
(see figure 5)
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Roda Pwani Community spent their income as shown belaw.

Table 8.

Item-groups

1. Faod drink and tobacco

2. Clathing and f ootwear

3. Fuel, energy

4. Household and personal
equipment and gaads

5. Transport & communications

6. Health and medical care

7. Education

8. Recreation and other
services

Total consumption expenditure

Non cansumption expenditure

Total expenditure

% age to total expenditune

66.2

3.6

10.5

8.2

0.3

4.4

2.8

0.1

96.2

3.8

100%
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3.9. Mukogodo Location

Background information

Despite remateness af Mukagado Division, a litenature review and

visits to the area revealed the f ollawing.

- The division covers roughly 1,100 km2 in the northeastern
edge of Laikipia District. Based on 1979 census its
population was 14,000 althaugh 1986 and 1984 droughts have
seen a population decnease in this area.

- The division is administered from a small division
centre in Daldol some 55km from the district capital
Nanyuki. - - -

- Other than two main shopping centres of Daldol and
Kimanjo, anly 5 other shops aperated intermittently in
this division, in 1988.

- Doldal is served by unreliable taxis (2-3 in no) and
Public transport to other areas of Mukagodo is nat
available. Central Mukogoda is drained by Sinyai and
Kipsing nivers. The main vegetatian cover is a more
or less apen acacia savanna. In the west, it is less
steep with gently undulating hills covered with acacia
and apen grasslands descending towards Ewaso Nyira and
Ndare rivens constituting its eastern and western
boundanies. There are no perennial rivers in Mukagado.

- Mukogado, has mean annual rainfall which declines from
southeast to northeast from 700 ta 500 mm/yean. Lang
rains accur from March ta May and short rains October
to November. It is canvective in arigin. Mukagada
Division lies outside the zone suitable for rain-fed
crap production according ta the zoning done within
the Kenya AEZ system. Its crop production must be
supported with additional water from sources other
than surface waters.

Published information on the population, histary and economy of
Mukagada is extremely limited, the major information being that
cantained in Hernen’s thesis for Doctor af Philosaphy in
Ethnology.

Mukogado Division is one of the results af the Kenya land
commission which praposed establishment of a native reserve in
nonthern Laikipia. This reserve was created for a sizeable
Maasai speaking population lef t behind on the Laikipia plateau
after the northern Maasai had been departed from the area. in the
ill-famed mayes of 1914, ta make room for white settlers.
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Fig 6: Location map far Mukagodo (source: Uns Herren

3.10. Asal regions

By definitian the ASAL5 are dry and hot with a rainf all ta
evapotranspiratian ratio of less than 0.5 i.e. evapanation
exceeds rainf all by at least a factor two (2) . This is the key
factor limiting vegetation grawth and thereby agriculture,
livestock and wildlif e production in ASAL regions (59).

Rainf all expectancy in ASAL areas by Agro-ecological zone

Table 9.

Zone Average
rainf all mm/
year lst

50% pro

season

babil

2nd

ity

season % E~

VII very dry 200 - 300 - - 15

VI and 300 - 500 100 - 200 50 - 150 15 - 25

V semi and 550 - 700 150 - 300 150 - 300 25 - 40

IV semi humid 700 - 850 250 - 350 250 - 300 40 - 50

Source: IGADD (1990)
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—

19





Despite the low rainf all in ASAL soil erasion and land
degradation is a serious prablem in some localities within ASAL
Districts. Lacally sevene degnadation is recagnised as being
particularly seniaus in west Pakot, Baninga and whole of Nonth
Eastern Province (59)

In these areas gully and sheet erasian and surface sealing are
common. Severe ram induced erosian is also occurning on the
hilly pastures in Machakas and Kitui. In general the worst soil
conservation problems occur on slaping land in marginal rainf all
areas where land use is intensive, i.e. especially in zone IV and
around smalihalder settlements schemes (Rhoda pwani)

3.11. National Water Master Plan

Kenya government through the Japanese caoperatian has recently
released a National Water Master Plan. This is a major
contribution to the water sector in this country. A.Lthough the
master plan cames befare the eagerly awaited National water
palicy, the document is a big step in the night direction.

The national water master plan has given emphasis ta the use of
rainwater, thaugh it has tended ta limit its patent±.al in the
and and semi-and areas. The repart has nat indicated use af
rainwater in unban aneas and in high rainf all aneaa of Kenya.
For example, western and central negians will tend. to nely on
surface water and rainwater has insignificant contribution
according ta this plan. One major assumptian also in the repart
is that rural water supply relying on rainwater option will use
roof catchment and anly in small cases natural surfa~as such as
rock.catchment shah be used.

Also given more emphasis is use af other 10w cost and simple
technical options like shallow wells hand-dug or hand auguned and
this option is the main one propased ta pnavide source of water
for livestock in law rainf all areas. In this arrangEnent, there
occurs one assumption that in an area bath shallaw well and
nainwater choices will be available. This study lias however
revealed that where the water table was high shallovrwells wene
cammon and rainwater was less preferred unless quality, taste on
colaur rendered the well water unacceptable e.g. around the lake
regian.

This understanding tends ta suggest that Rainwater Harvesting in
an area whene it is the mast suitable option may be develaped nat
only roof catchment far rural water supply but also groundwater
catchment with ground tank or dams for livestock water demand.
This bnings inta play another factor raised in the Master Plan.
The plan discaurages construction of small scale dams in hot and
dry ASAL Districts e.g. Ganissa, Mandera and Lamu. The argument
that evaporatian and silting is excessive is vanied only ta some
extent. This study conciudes that a multi-technical approach to
water problems should instead be promated.
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Regarding useof rainwater in urban and high ramt all areas. The
plan indicates no rainwater use would be expected in all 42 unban
centres and the Districts like Nyeri, Kisii, Kenicho, Transzoia,
Uasi Gishu, Nandi, Bungoma and Kakamega. Howeven visit ta some
of this places revealed extensive practice and use of rainwaten.
Reasons for this widespread use af RWH is that rural water
schemes had f allen inta disnepair or quality of the water was bad
and therefore for drinking purpases people turned to the
nelatively clean water from their roof s and lef t the surface
source (Rivers) for non consumptian use.

However the Master plan has revealed the great potential of
rainwater harvesting in this country. The challenge is
distribution af this techniques ta those needing it mast in the
rural and unban areas.

3.12. National Water Policy

Duning the study several issues of policy nature surfaced, they
included concerns on how much water is used where, when and by
whom.

Visits to the variaus line ministnies, panastatals NGGsand other
donor cammunities showed that there is need for a national water
policy, to direct and guide use and distribution of this
decreasing commadity, sa important to sustain human livelihood
endeavons.

The hundreds of actars in the water sector in this country needs
a palicy framework that will establish and. stnengthen
institutional capacities at national, districts andi.ccal levels.
Same notable constraints bath legishative and regulatory have to
be deaht with if effective cooperation, collaboration and
coordination of vaniaus agencies will be praductivein pnamoting
nainwater utihizatian in Kenya.

At the District level, there were hawever a number af cammittees
responsible for development. Almost all of them have the DC as
Chairman and DDO as Secretary. This two officials are not
ehected but appointed by Government. The other officials are
government appainted and this is prababhy the gneatest weakness
of the District focus for rural development. These officials
should be elected by district develapment committees.

The committee were DDC, DEC, DPU, DEC District ~NGO steening
cammittee and District Health Management Team (DHMT).

Variaus actons wene identified in the f ield and the table below
shows the agency and Districts in Kenya they are operating.

Table 10: Examples of agencies invalved in the water sector in
Kenya
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Organization Agency/ Programme Place

1. SIDA
of Rift
and Eastern

Enviranmental Health 22 districts
Val 1 ey

2. DUTCH ASAL programmes 4 districts in I~a

3. WB/UNDP j) Pastoralist water
ii) Drought recovery

Turkana Laikipia
Marsabit, Tana River
Baningo, Mandera,

4. EEC Ki si i

5. IFAD ASAL programmes Mambasa, Kwale

6. UNICEF CSD Baringo, Kitui

7. Care Kenya Water Western province

8. DANIDA ASAL programme

9. GTZ KIWASAP

Kitui

Kilifi

10. Belgium NCCK/G0K Laikipia

11. Red Cross

12. Aga Khan

Primary Health Care

PHC -
Nakuru

Kisumu -

13. World Vision Relief Emergency Marsabit, Nakuru

14. .Catholic
Church

15. Anglican
Church

Many parts of
Kenya.

Eldanet, Machakos,
Nakuru etc

16. KWAHO Water programmes Caast province.

Duning this study a number of documents wene f aund which further
indicated that thene has been increased awareness an the
patential of rainwater and thene has been also widespread use of
these technologies. The documents were:

1. 1992 GoK.

Guidelines far the design, construction and rehabihitatian
of small dams and pans in Kenya. Kenya-Belgium Water
Develapment Programme, Nairobi Kenya.

2. 1990 Lee. at al ..

Develapment department

Chnistian Cammunity
Services
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Water harvesting in f ive Af nican countnies occasional paper
14 IRC International Water and Sanitation Centre, The
Hague, Netherlands.

3. 1992 IRCASA.

Proceedings of the Second National Conference on Rainwater

Catchment Systems in Kenya 3Oth August - 4th Sept. 1992.
4. 1991 IRCASA.

Proceedings af the First National Conference on Rainwater
Catchment Systems in Kenya May 28 - 29 1991.

5. 1993 IRCASA.

Proceedings of the Sixth International Conference on
Rainwater Catchment Systems held in Kenya 1 - 6 August,
1993.

6. 1992 Adnian at al

A development dialogue: Rainwater harvesting in Turkana IT
Publications. London U.K.

7. 1987 Oxfam

Rainwaten catchment ferrocement tanks workshop report Feb

l7th - 3Oth 1987 in Kenya by World Neighbors and Oxf arm.

8. 1990 Erik.

.RWH in semi and Africa manual series l-6.

9. UNICEF technoJ~ogy support sect~.an stan~ing f enrocement

water tank 10m , 20m3, 30m3, 40m-b and 50m

3.13. Groups formation

Throughout this study promotion af rainwater through cammunity
groups was f ound ta be the best institutional arrangement. This
approach gave the cammunities maximum appartunities to
panticipate in develaping their delivery systems.

Same comman issues regarding the groups are summarised in the
Table below. Table 11 and 12.

23





Table 11. Important issues about group formations

I~rea Rainfail Average Out of Ave Size of Reliabili Other

mm annual no.of Total no. monthly tank ty of the sources

ave. members of groupe contribut Bystem on in the

per group ions ave.% area

in (ksh)

1 Mob >1000 - 37.1 - 10 224 - 20m
3 -- 85 Springs

2 700 16 4 80 51 l3xtt

3,90m3 5 Dams

Mgarua

3 1000 30 26 158 18m

3 95 Spririgs

Olkalso (b/h)

4 800 30.1 22 150 10m3 70 River

Subukia (b/h)

5. 800 38.6 46 120 13w3 78 B/h

Roda/pw

ani

6 600 41 - - 130 13m3 60 piped

Gilgil - (b/h)

The abave six regions including the sample area Rada/Pwani were
visited and standard questions were administered and the
information was summarised. Except Mob with over 1000 mm
rainfall the rest receive only minimal. The families sizes and~
mode of water use determine amount of water use. The column
reliability was inciuded to f md out what % age of time in the
year the tank run dry and consumers sought other alternative
sources. In Mob the RWHprovided dependable supply up ta 85%
and 15% of the time other resources were sought. Rada Pwani was
78% dependent upon RWH. This cancludes that RWHshould be seen
as a supplement not substitute other sources.
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3.14. Groups contributions

Table 12. Contribution important issues

Ave.
Contrib’
per month

GRDPpen
month per
family
of(6)

% -

cantnibut
ion per
month

Cost of
tank 1990

36 months
contnibut
ion as %
of total
cost of
the tank.

Mob 224 2700 8% 25,000 32

Ngarua 51 1270 4% 10,000 18

Olkalao 158 3550 4% 15,000 38

Subukia 150 2700 5% 12,000 45

Roda
Pwani

120 2700 6% 7,000 68

Gilgil
Grass regional domestic product (GRDP)

130 2700 5% 10,000 47

GRDPby district was nat available from existing data. However
GRDPis essential information ta plan far a water supply project.
The above figures are based on figures as quoted from the master
plan and canverted ta incarne per family per manth of 6 members.
Usually the GRDP is usually nat accunate assessment of true
incarne. Hawever it provides useful information of incarne af the
rural people per district.

The above table gives 36 rnonths of a f arnily giving tawards a tank
project. In turn GRIJP is converted to shillings per rnonth pen
a f amily of 6. It is dear then that at even 5% giving far 3 yrs
the tank cost is only about 40%. This rneans a RWHproject must
be planned with social economic issues incorporated in the
planning.

3.15. Ways of coping with cost constraints

However attractive and apprapniate rainwater harvesting is its
initial cast rernains a cnitical constraint.

The study team carne acnoss a number af ways used in the f ield to
cape with this canstraint.

(a) The camrnunity without external help practiced rainwater
harvesting using vaniaus farrns e.g. srnall domestic
containers, 100 litres drums, 200 litres drums, ditches,
water tanks or f amily dams.

(b) Cammunities were organised into groups by an external
support agency like government Ministry of Culture and
Social Services, NGOs or peoples awn initiatives. In this
case approach is more systernatic and tanks are more
standard in size. This group af ten receive generous
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subsidies and this enables quick progress.
(c) This categary usually involves the elites with access ta

laan or credit facilities like teachens and civil servants.
This people only seek professional help and empboy
qualified technicians to build the systems. This option if
combined with (b) above, sa that the groups are organized
to receive bans to finance water tank devebopment and
other incarne generating activities (IGA) the results would
be much better.

This emphasizes the need for an integrated approach to Rainwater
Projects so that bath technical and non-technical limitations are
evaluated and considered in the planning.

Duning the study the f olbowing institutional arrangements were
identified. They were different and thein impact in delivering
sustainable services were assessed.

1. Community alone
2. Cammunity plus an external support agency e.g. NGO
3. Cornmunity, NGOand Government
4. Community and Government
5. Government abone

How the projects are initiated and implernented made a great
dit f erence. But where cammunity alone was involved success rate
was small but degnee of awareness was high. 5th case is of
government alone who construct and then hand over ta the
cammunity. This registered speedy pragress with no future unless
the government provided the intrastructural support to maintain
the facilities.

The best combination was however where government cammunity and
other actors coaperated and worked together. Good leadership
attnacted donations from the vaniaus actors and internally
generated funds to support their rainwater prajects.

3.16. Consumer prices

Inflation rate has been nising in recent years and in 1990 the
rate abruptly jumped because of the Gulf war. While electians
in 1992 and donor community with holding balance of payment due
to economic prablems, all combined have had seniaus impact on
consumer prices.

Construction matenials were decontnolled and pnices of cement,
sand and reinforcements went high. These af fected af fordability
of rainwater tanks to a great extent.

As indicated by this table bebow pnices af consumer commodities
went up and buying power of the farmer was greatly af f ected.
Rhoda pwani community pnice increases were as shown bebaw.
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Table 13. Price increases over the years

‘80 ‘82 ‘84 ‘86 ‘88 ‘90 92 93

Cement 50 kg 79/= 120 185 400

Nails per kg 6/50 9/50 81/50 11/50 22/50 35/= 80

Petrol per litre 4/33 s/Eo 8/33 14/27 281=

Sugar s/so 7120 8/15 12/40 40kg

Wheat flour 2kg 9/00 9/70 14/SO 17/50 27/00 37/50 63/=

Maize 2 kg 7/80 9/85 13/00 14/50 227=

Gutters 25 32 38 42 68 230

3.17. Cost effectiveness of various cisterns

Duning the process af technobogy choice total cost of the
rainwater harvesting system is discussed and identified. Total
cast items are indicated as pen the appendix 6:5. The items are
braken down under hardware items (cement reinforcements pipes
etc) under gutters (gutters, dawn pipes, bnackets etc.). Then
local matenials (sand, ballast, hardcore stones transport) . Then
labon (skilled and unskilled) . The last item is under
miscellaneaus to cover overheads, water for construction
transport, timber.

Vaniaus tanks and thein cast per gallon as found in the f ield
duning this study are given bebow.
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Table 14. Costs af various tanks technologies

Type of technobogy % Community

involvement
Cost per gallon

Various Tank Technologi

Total capacity

es

Area of tech

1- underground

tanks

48% 1/45 90 w
3 (20,000 gal) Laikipia June 1993

2 Masonry tanks 19% 9/35 18 ra3 (4,000 gab) Nyandarua June
1993 --

3 Perrocement

tanks

19% 9170 18 w3 (4,000 gal) Laikipia June 1993

4 Water jar - J0% 6/65 2.5 m3 (500 gal) Laikipia June 1993

S Masonry tank - 2/80 5,000 gal (23w3) Mob June 1993

6. Masonry tanks - 4/35 3,300 gal (14 w3) Laikipia Jan 1992

7 Square tsnks - 1/80 3,300 gal (14 m3) Nakuru Jan 1992

masonry

8. GOK Isiolo

water jar ---

-

--

-18/-

-

- — 660 gal (3m3)

-

Isiolo Sep 1992

9 GOK water jar - 13/- 660 (3m3) Kajiado Sep 1992

10- GOK water jar - 21/- 660 (3m3) Rmbu Sep 1992

11. GOK water jar - 16/- - 660 (3m3) Kitui Sep. 1992

12. NGO water jar - 5/30 300 gal Laikipia June 1993

13. Perrocement - - 4/- 1,500 pal Laikipia June 1993
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4. FINDINGS

4.1. Policy

4.1.1. General

It is by naw very evident that freshwater has become a canstraint
ta economic grawth and f ood production in Kenya.

Yet in Kenya like many other nations little is known about how
much water is used where, when and by whom.

4.1.2. Competing uses

When analysts speak of the demand for water they typically nef er
to water’s use as a commodity: as a factor of production in
Agriculture, industry or household activities. Yet water in
rivers, lakes, streams and estuanies also is home to cauntless
f ish and plants. Therefore there is need to protect these
natural functians of water when plans to develop water schemes
is being cansidered.

4.1.3. Consequencesof mismanagement

There is mounting pressures on water resources and resulting
pollution is evident in many ways. Other concerns inciude the
depletion of gnoundwater supplies, f alling water tables and
damages to ecalogical systems. Failune to heed these signs of -

stress, and ta place water use on a sustainable footing,
threatens the viability of bath the resource base itself and the
economic systems that depend on it (60)

4.1.4. Augmenting dependable supplies

When natunal water supplies become inadequate ta meet a region’s
demands, water planners and engineers histonically have responded
by building dams ta capture and store runof f that would atherwise
f bow thnough the water cycle unused and by diverting nivers to
redistnibute water from areas of lessen to greater need. Hawever
there are a number of enviranmental and financial canstraints
that limit these conventional systems. Rainwater has became a
useful option and its inclusion on small and large scale
applications requires legislative, political and financial
support.

4.1.5. Conserving water

As affardable options to augment dependable water supplies
d±minish, the key ta f eeding the Kenyan grawing population,
sustaining econamic progness and impnoving living standards, will
be learning to use existing supplies more efficiently. Using
less water ta grow food and f lushing tailets. Callecting and
using rainwater increases the water available fan other uses.
For example use af rainwater for other needs means decreasing
demand, on conventional systems, cutting cost and sustaining
economic systems which would be grounded without conventional
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systems

4.1.6. Priorities

Much of the waste and inefficiency in todays use of water results
from policies that promote false feeling that water is in
abundance.

Kenyans dan’t pay the true cost af the water they use. In future
consumers would pay more as market fosters conservation and a
reallocation af water supplies to their highest valued uses. The
extent to which a market drive realbocation should take place
is partially a political decision, since it would alter a
region’s basic chanacter and social f abnic but by ecanomic
criteria it is an efficient option.

Hawever e.g. in Kenya where cost per hectare af ‘ building a new
irrigation systems af ten exceeds pen capita grass national
product, pricing water at its full cost may not always be
feasible. Water is af ten supplied for free or is heavily
subsidized because it is sa vital to f ood production. Yet mast
experts agree that the inefficient operatian and paar maintenance
of irrigation systems is langely due to f armers perceptions that
they have no responsibility far this. This attitude is na
different in case of water supply for domestic and livestock
needs.

Existing laws and methads for allacating water supplies are of ten
heavily biased towands those wanting ta withdraw water and
against those desining that it may remain in place. Where demands
are alneady at the limits of the available supply, reg-ulatians
may be necessary ta put water use on a sustainable footing.
Strat-egies geared tawards balancing the water budget are lacking
in most areas of f alling water tables e.g. along caastal aneas
of Mombasa or shrinking surface supplies in this country e.g.
sources for Nairobi.

In an era of grawing campetitian for limited water sources,
heightened enviranmental awareness, scarce and castly capital,
new water strategies are needed. Cantinuing to bank on new large
water prajects and f ailing to take steps towands a water -

efficient ecanomy is nisky because this would lead ta decreased
f aad production sbowed ecanamic growth and more drinking water
rat ioning.

4.1.7. Water act

In Kenya an act of parliament to make betten provision far the
conservation, control, appantianment and use af the water
resources in Kenya, exists as cammenced on 7th May 1952. In 1972
there was a revision ta the act.

There has been sa many changes hawever af palitical, social and
econamic nature that there is now need for mare integnated and
holistic approach ta water and land resource management. Kenya
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needs pobicies that would promate a new vision of integration sa
that other policies like population, land., environmental, food
secunity, etc. are all harmonized ta pramate the new thinking.

4.1.8. National water policy -

Pressure has mounted on the need for a natianal water policy from
variaus donors and NGOs. The nesponsible mirxistry is said to be
working on some draft not made public yet.. It is our hope that
the policy is deveboped with the full~participation of the
public. -

4.1.9. The national water master plan

A national water master plan, released rece~tly has been a great
contribution to the water sector. It is hoped that as the
districts undertake thein own district level plans, more
lacalized details will imprave the master plan and more actons
will have opportunities to contribute.

Conclusions

There is a lot of fragmentation of water sector abang ministries
such as Health, Water, Agriculture, Nat~ra1 Resaurces, Energy
etc. Donars toa have tended to f und the fragrnented bits theneby
increasing the negative impact of f ragrneiltation.

Recommendations

Kenya government thraugh its relevant miitistnies and department
will need to develap a national water palicy, a new relevant
water act and other related guidelines oit u.se and support to the
water sector.

Policy should define robe of government a~pclicy, legislative,
control, standardizatian while implementatiim-i is left ta consumer
and pnivate sectors.

Policy should recognize and pramate us~ af low-cast options
(water harvesting and other point source, etc)
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4.2.0. Poventy

4.2.1. General

It is usually difficult to descnibe what paverty is. But world
devebopment report 1980 32) has descnibed absolute paventy as
that condition of life sa charactenised by malnutrition
illiteracy and disease as to be beneath any reasonable definitian
of human decency.

Poverty has human f actons and natural factars. But human factors
are by far the mast seniaus causes. Peaple described as
absolutely poon have a daiby struggbe ta access f ood, clean water
education and heabth cane. This categany af peopbe live in
confusion and hopelessness. Their mobilization to take part in
a pracess of avercoming poverty and social injustice calls for
a careful planning of the intervention. Such intervention should
aim at a movement tawards self-rebiance thraugh an empowerment
of the paar with skilbs knawledge and other infrastructural
support.

Fig. 7. Hungry & Hopeless.

4.2.2. Poverty af f ected participation

In Kenya taday, food security, basic health care, water,
education and hausing have become taa castly for the public
budget to provide. Pobitical and institutionab arrangements in
Kenya have faibed ta suppby raw matenials ta meet the needs of
the paar. This is partby due to the enormaus strain on the
public purse by debt servicing.
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This state af affair has come about genenally due to canstraints
in management, Leadership and policies. As a result Kenya could
not accommodate and cape with the global economic trends like the
Anab-Israel war 1973 (Sharp-nise in ail), 1979 when ail price
rose again, global recessian of 1980 - 1982-.

However -1976 - 1989 Kenya entered a peniad of structural
adjustments and there was improvement in GDP. But between 1990
and 1992 Kenya’s G.D.P. fell from 5.8 in 1990 ta 2.2% in 1991 and
2% in 1992.

These has resulted in senious poverty hunger and diseases among
the disadvantaged rural subsistence f armers and pastonalist while
the urban poon were also nat spared.

It is therefore clean ,that the country’s economic performance
will influence peoples capacity to actively panticipate in
development of basic needs, for example rainwater harvesting.

4 .2 .3. Poverty levels in Kenya

Kenya compared to many other cauntnies is resaurce-poor. There
are no minerals, preciaus stones or petroleum. Moreover use of
modern technologies is limited. Without mining or manufacture
base, Kenya is forced to rely heavily on agriculture for its
econamic production. ‘tJnfartunately 83% af Kenya is and and
semi-and and sa af very limited agnicultural value with the
existing technologies. (61)

Mai arity of residents of Mukogodo division are part of the 851
of the pastoralist households living bebaw the paverty line
(August 1992, Ksh.3,000 per year incarne levels) in Kenya, while

majanity Roda/pwani nesidents are among the 30% of small scale
rural farmers in Kenya living below paverty line.

Generally about 20% of all rural households in Kenya are now
landless or near landless and of these, about 15% are absolutely
poon. Finally about 47%- af the unban population in Kenya now
lives in very low incarne neighborhaads and of these, some 3-4%
are absalutely paar. Mast of these paar hauseholds are headed
by females. (61)

These categary af peaple will need a broad based approach which
is holistic in nature. If they will be expected ta participate
actively in devebopment.

Conclus ions

Incneased casts of living and collapse of several public
services e.g. health care systems,slaw inflaw of funds into the
country, misrnanagement af the littie resaurces, unequitable
distribution af those resources and appontunities in Kenya has’~
1e~d ta the f ollowing implications ta rainwater groups.

a) . Sevenal groups f ormed to construct rainwaten facilities
have collapsed.
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b) . Several groups have adjusted their rnonthly contribution to
a small arnount and as costs of matenials have gone up, the
nesulting reality is that now it takes 6 months or more to
build one facility previously done in a month.

c) . Improvement of social justice and relationships among
villages because of the joint project is last with collapse
of the groups.

d) . Communities once an a road af self reliance and
independence now retreat back inta passive recipients af
handouts and as they stnuggle for survival they nesart ta
charcoal burning, local bnewing, prastitutian and other
anti-social activities.

2. Rainwater harvesting technalagy has high initial capital
costs but negligible necunrent casts. The amaunt needed vary
from one f arm of technobogy ta another but whatever the chaice
thene is high capital investment needed.

3. Poon marketing af livestock products in pastoral aneas, plus
cultunal belief that discaunage sale of large hends at the end
of the rainy season has lef t this people paar and unable ta fund
rainwater systems.

4 Among many groups who have done rainwater harvesting
activities thene is (a) marked increase of betten stewardship of
nesources (b) the prajects have enhanced skills, knowledge,
innovative capabilities and self-confidence of participating
cammunities (c) the prajects have fostered more camrnuni�y
sobidanity and caring by shaning the benefits of the project with
pooner households.

5. If the target groups knowledge af the envinonrnent and
traditional productive practices could be hannessed this could
contribute greatly tawands a new devebapment approach based an
integrating and preservatian of Kenya’s fragile ecological
systems with the need to irnprave econamic oppontunities and
living standard.

Recommendations

1. Credit facilities should be incarporated in the intervention
package. Tagether with this the groups invalved in rainwaten
prajects should be assisted ta start small scale incarne
generating activities (IGA) which would raise incarne levels ta
finance tank construction or eann money to pay the laan. Such
projects were identified duning the study ta include:
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Table 15

Sector Activity

Manufactuning Carpentry/tnasonry any other
incarne generating activity

Textiles Taibaning, knitting

Trade Selling cabbage and
vegetables, second hand F

cbathes, small retail shops
(consumer, agnicultural),
small manket shops

Service Food kiosks, shoe repairens,
water vendons

The above IGA activities applies ta small holders subsistence
farmers while people in pastoral communities will need IGA5 that t

are relevant to thern and their bocalities e.g.

Trade - Buy and sell animal praducts like skin, rneat,
milk and live anirnals and haney business.

- Selling handcnaf t and;
- Selling and buying useful plant matenials e.g.

cum arabica in Mukogodo.

2. Effort should be given ta f inding- low cost and cheap stanage
facilities. As identified the tank is the single mast expensive
structure in the rainwater catchment system, other components
like gutters, however need attention taa. Therefore f inding a
more af fordable building rnatenial will go alang way in removing
the ~conamic banner to the spread af RWH.

3. While standardization is goad in rnany ways it tends to
suppress innovation that can reduce casts of deliveny systems to
the millions not reached with water supply and sanitation
services in Kenya. Therefore a joint effort of the policy makers
and cansurnens should be enhanced ta produce bow cast starage and
catchment systems among the target communities.

35





4.3.0. Technobogy

4.3.1. General

Water may be abstracted naturally from the-hydnobogic cycle at
vanious points. Technolagy chosen should however be apprapniate
where appropriate nef ers to that intervention being acceptable
to the local people, affordable to the target group and
sustainable through local resources. If such choice is accurate,
it creates self-reliance confidence and self determinatian. And
these are important qualities where technobogy is introduced as
a catalyst far social ecanornic grawth.

4.3.2. Rainwater harvesting techniques

Though nain f alls infrequently in and lands, it comprises
considerable amount of water. Far example a 10 mmof ram equals
to 100 rn3 of water per ha. Harvesting this rainwater can provide
water for regions whene their sources are too distant or tao
costby.

Ancient desert dwellers harvested nains by redirecting the water
running downhill sbopes into fields or cisterns. Techniques
suitable for harvesting and putting to productive use these water
is the main challenge. Rainwaten harvesting is passible in areas
with as little as 50 - 80 mm average annual rainf all (41)
Rainfall runoff can be collected from an untouched natural
catchment inta ponds or depnessions whene the collected runof f
is used for livestock or growing f odder or f ood.

Modern technologies for obtaining and using water are concerned
chief ly with the exploitation of rivenS systems and the
developrnent af ground water by means of wells and boreholes. The
river f lows and graundwater only counts far 40% of total
rainwater received in the catchrnent as the rest 60% is lost
through evaporation from soil or pools marshes and lakes and by
evapotranspiration from leaves af grawing plants. In some of the
world’s dniest areas nivers accaunt far as little as 4% af
precipitation (62)

Engineers in Kenya have concentrated their efforts on the major
nivers and considening the number af dams they could build on
thern. But fan the vastly greater areas of the ASAL which are
outside big river systems they have nothing else to offer except
boneholes which rnight be impractical because of unfavanable
geabogy or excessive dnilling costs.

If nivens represent only a small portion of annual precipitation
as mentioned above, the area outside big river systems would
benefit by collecting rainwaten immediately it f alls and bef ore
large evaporatian lasses occurs. -
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4.3.3. Defining rainwater collection

The pninciple of callecting and using precipitation from a small
catchment area is of ten nef erned to as “Rainwater harvesting”.
The term denives f rarn a mare general name- “water harvesting”
first used in Australia by H.J. Geddes to denote “the collection
and stanage of any farm waters eg. runaff flow for irrigation.
In this original meaning the term rainwaterharvesting inciuded
stream f low in creeks and gullies not just rainwater at the point
whene it fails.

Other definitions include water anising- from all kinds of
precipitatian, snaw, due or mist nat justrainfall. Therefore
putting to use precipitatian far the purpose of econamic
development is genenally the concern of this report. However
being in Kenya whene other than rainf all other f arms af
precipitatian are rare the term Rainwater hanvesting and
sometimes, the term rainwater utilizatian is- preferred as it in-
co-operates every useful use pnecipitatian. is put ta e.g. into
cisterns, dams, water hales, re-vegetation or gully healing,
groundwater recharge and environmental protection.

Hawever there is varying levels of rainwater uti.Lization sa that
there is micro—catchment and rnacra-catchment scales. This report
is confined to micro-catchrnent scales covenixig runof f from roof s,
artificial surfaces at ground levels and la.nd surfaces with
sbopes of avenage 200 meters long. Macro catchment scale,
booking at river basins is outside the scope af this study.

Fig. 8. Principle of RWH. (Source 62.)
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Fig. 9. (Source 62)

4.3.4. Storage facilities

Thene are various types af tanks available. Generally these tanks
can be grouped into three main categaries according ta the
building matenials used:

1. cement and concrete tanks
2. . steel tanks
3. plastic and fiberglass tanks

Plastic and fiberglass tanks are not common in rural areas as
they are expensive, they are however comman in urban areas.
Ordinany steel tanks (mabati tanks) are very camman in Kenya but
due to inadequate maintenance they have 3 - 5 yeans life span but
potentially they could last even 10 years. Recently when a tank
nusts and leaking starts at the battom and the tank is put out
ofuse, the tank is turned upside down and rusted bottorn becomes
the tap. Another modification which is passible in many rural
centres is converting steel tank into a f errocernent tank using
the steel body as a reinforcement with only chicken wire being
added.

Howeven under the steel tank category is the pressed steel tanks
which are common in government institutions. They are raneby in
individual homes as they are expensive. Cernent and concrete
tanks include water jars of vanious sizes and shapes, f errocement
cylindnical tanks of vaniaus sizes, brick, rubble stone, rnasonry
tanks, these are mast comrnon as they use local skills and
matenials.
Recentby concrete rings have becorne papular tao and are being
prornoted.

Stil (tire
r III 10 1f

/ 7 - 7 -

, / /‘ / f’ /

flauiiwater catrIIIIlellt fr~iii roof tiii~I(IrOIIIl(I surface
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Sametirnes in the BOs use of sun dnied blacks stabilized with
grass was promoted however after about 10 yeans 100% of those
built in Gilgil, Nakuru have all collapsed.

Use of cement stabilised and pressed sou blacks were introduced
but these matenials despite vigoraus promotion by Nairobi
university was not widely tnied because of the need for pressing
machine. -

Use of gala tanks was also introduced in the 805 but after 10
years they have f ailed to stand the test and like the sun dried
adape blacks they are no long-er popular.

Lastly throughout the areas visited about 50% of homes had
thatched roof s which many peaple belief could nat praduce saf e
water and use of darnestic filters is nat known. A number of
programmes instead of prornoting roof catchment among this
category of people they instead prornoted ground catchrnent with
ground water tanks. Ground catchment with or without catchment
improved and channels well done to collect and channel clean
water which is less turbid was introduced by C.P.K. Laikipia
Project. Groundwater catchrnent pravided large quantities of
water that is less attractive due to high turbidity and may have
taste or odor depending on quality of the catchrnent.

This water is haweven very useful ta livestock and kitchen
gardens.

The Laikipia nainwater harvesting has devebaped a package which
has the fallowing features:

1. Ground catchrnent and ground tanks (livestock and kitchen
gardens)

2. A house impravement with a water jar for drinking purpases.
3. Runof f f arming (where runof f is managed and contralled to

avoid soil erasion and to put the water ta farming.
4. Sanitatian and vectar control.
5. Health education (especially hygiene)

A f ew points af interest discavered in the f ield included
techniques that decreased sut laad that was cannied into the
ground tanks. The channel was grassed an planted with Nappier
grass (f odder) or crops like sorghum, f inger millet etc. In
addition near the tank one or two silt traps are dug. These silt
trap callected the soil of ten very nich with nutrients. This is
removed and used to impnave soil fertility as water in the ground
tank is left less turbid.

Water in the ground tank has several benefits amang which are
livestock, kitchen garden watening and other non consumptive use.

See the sketch.
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1 Fig. 10. (a and b) Ground water catchment and ground tank.
In general water harveSting- techniqUeS f ound in Kenya inciude

- rock catchmeflt, sub~surf ace dams, sand dams, ground and road1 catchmeflts. Roof catchn~eflt5, tniangi~1lar micro_CatChm~~ts, semi-
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circular bunds and trapezaidal bunds.

In Isiobo District the C.P.K. Kininyaga tiiocese pramoted semi-
circular and trapezoidal bunds to control runof f and in turn grow
crops. See figures bëlaw. Rock catchrnent is also cammon
especially in Kitui, Laikipia and Machako~and Embu Districts.
Machakas and Kitui Districts are also famous of sand starage
dams. Skills in developing the system is well known by the
consumers who build the wall in stages of 2 f t. (50 cm) every
season. This systems removes silt and leaves behind sand with
high starage properties. Locating the masonry wall is also
accurately done sa that its location ensures stability and
leaking is minimal. See the figure 14.

Amang the pastoralist with dame shaped cow dung roof s a rnakeshif t
of a few mon sheets and a water jar or- petroleum container
provided water duning the nains for limited drinking use.
Hawever ta our amazement during this study~in Kajiado Isiola and
Turkana the use of this water was sa effi~iently used that just
a quarter litre was enough to wash the face in the morning and
using a wet piece of cboth a litre would ba enough ta wash the
body. See figure 15.
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Fig. 11. Run-of f Harvesting using stones.

Fig. 12. Rock Catchment (Mbugiia 1991)
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Fig. 14. Sand dam in Machakos District.
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Fig. 15. A Makeshif t of Rainwaten Catchrneilt Systern.

It is this runaf f that is diverted to a :graund tank thraugh a
specially designed sbape that neduces sut- laad. This water is
cavered by a roof to reduce evaparation~lass it also reduces
pollution. Quality is not very high and household f iltening
system is recammended. But for nan-dninkiug purposes this water
is suitable. See Fig. 17.

4.3.5. Other special features

Amaunt of water received from rainf all is ~influenced by a number
of factars such as:

1. Ridge line aniented perpendicularly ta pnevailing wind
direction increases yield.

2. Trees and other obstacles reduce amaunt af water collected
by roof catcbment.

3. Well over 50% af potential rainwater users have thatched
roof s. It is now possible to collect water from such roof s
and by f iltening, one obtains clean water. See sketch
bebow
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Fig. 16 Grass Thatched Roof Catchuient arrangements.
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‘The UNICEF upward-flowwaterfilter.

WATERLINESVOL.12 NO.2 OCTOBER 1993

Fig. 17. Domestic Water Filter.
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Fig. 18. Schematic View of the Operatian af a Percolatian Tank
which retains Floadwaten fan use in Irrigation (source
62)

Fig. 19. Tank roof Ing reduces water pollution and loss due to
evaporation (Photo by Mbugua 1991)

~__.~__7\i_~7 /,~////

/ ~, \~_L water table /

/ ,~ /,/////// /

47





Fig. 20. Canverting Iran Sheet tank inta a Ferracement tank

(Photo by Erik 1991)

4.3.6. Water jar

Water jars are essentially ferrocement with a sphenical shape and
unlike the Thailand’s jars thase in Kenya use piece of Cloth and
flexible rnaten±als (sand, gaat and sheep dung, woaden shavings,
and sawdust) . Anothen interesting innovation was the Ground tank
in the dry Bubisa area af Marsabit District. In Bubisa annual
rainf all is 400mrn on average, with one season and sametimes two.
However, rainf all in. distant areas praduces run off that reach
Bubisa and is harvested using this clever techniques. (58)

Despite increasing cast splash guards are very useful in
impraving collection efficiency

--

:~-: ~
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Fig. 21. Standard design of V—Shaped Gutters and Splash-guards.

Water Jar with wood shavings as f illen. Fig 22
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4.3 .7. Standardization

In ander ta control quality of performance-standardizatian is a
gaad idea. However, this may kill innavatians that could be more
effective. The Government should however pnavide useful
guidelines, coordination and should produce standards, set
qiialities and offer monitoring rnechanisrn to ensure the standards
are adhered ta.

However, these standards,and guidelines are nat available and
actons are pnornoting their technologies and working out thein
standards. Examples in the Catholic Diocea~af Nakuru indicated
two standard sizes af 13m3. capacities.

1. Masonry with fenrocement roof
2. Ferrocement with f errocement roof

CPK Diocese of Nakuru has 4

1. 500 gal 2.3m3 water jar
2. 3000 gal 13.6 masonry tanke
3. 3000 gal 13.6 f ernocement
4. 20,000 gal 90m3 Ground tanka- -

Other Government depantments like Ministry:of health did not have
standard tanks, other NGO5 like CPK Dioceae. of Machakas, Masena
West taa did nat have particular standard. -

Howeven althaugh these organizatians did nal~ have standard sizes
each organisation seemed ta f avor particixiar size e.g Cathalic
diocese of Machakos preferred mould tank. ~Um3 while Maseno west
preferred 2.4m3 fernocement tanks.

In Rada Pwani area the f olbawing tanks we~aidentified.
1. Sun dnied adape black tanks 1,20Œ gal( 5.5m3)
2. Masanry square tanks 3,000 gal (13m3)
3. Steel tanks(vaniaus sizes)
4. Ground tank and small f arnily dama.

When Rada Pwani cammunity was asked w.tiat tank shape they
preferred 75% indicated masanry blacks squa~re tanks because they
wene easy to build and less expensive.

From the questionnaire also Rada Pwani cammunity wene asked how
the time saved and energy was used now that water is available.
Many indicated they were now able ta do the folbawing

(a) There is now time ta prepare childr~n gaing to schaal in - - - -

the morning.
(b) Chiidren da homework instead of gaina to fetch water.
(c) The woman has more time to do kitchen garden and

vegetables gravin impraved nutrition for household.

(d) Others said they had enaugh time to attend small scale
business.

(e) Others said they saved maney they us~d ta buy water with.
(f) The labor sold far water is now pu1~ ta farming which in
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turn impnaves household f oad secuniby.
(g) Becauseof working togethen with my neighbors our

relationships has impraved and appneciatlan of each athens
contributions to life.

(h) A small girl said she now could resume schaal discontinued
ta help with hauseliold activities especially water
fetching.

4.3.8. Water conservation and saving

Rainwater utilizatian has a better result wheii the water is
betten managed, consenved and saved. Reducing evaporation is an
important way ta increase the supply of water. It increases
reservoir capacity withaut new construction. In and negions it

may mean the diffenence between a dry reservoir and f illed one.
Several methads have been develaped and tnied in a number of

places. The techniques vary from one to anather in cost and
cornplexit~~.
Based on stage of water conservation some of the techniques are:

A. Protection against evaparation from water bodies.

(j) Liquid chemicals eg. Aliphatic alcahols, wax
(ii) Solids blacks af light weight aggregate or fbaating

f oam-rubber sheets. (see f ig.23 and 24)

B. Sand - filled reservairs eg. sand stbrage dams.

This1 is comman in Machakos and kitui District.

C. Reduciing seepagelasses

These are several low cost methods of making saus imperviaus,
they include using polythene sheet, butyl lining, reinfarced
concrete, ferrocement, using anti-termite sous, day sali in
combinatian af other rnatenials. All these are applicable in
ground tanks or small f amily dams.

In Laikipia and same parts of Nakuru, Kitui and Machakos these
methodswere identified. However, cammunity dams f ound common in
Nyandarua, Sambunu, Laikipia, Marsabit, Wajin, @arissa and
Mandera are knawn ta base a lot of water from the surface (due
to evaporatian) and through seepage. However, loss due ta
seepageis usually causedby calcium in the sail. Calcium causes
day ta aggregate f orming cracks and a porous structure that lets
water seep through easily. In this situation seepage can be
greatly reduced by treating the soli with a sodium sait such as
sodium carbonate. Thraughaut Kenya there is no such action being
promated. This is expiained by the fact that rainwater based
technologies are still done by individuals receiving lirnited
recagnitian and official support by the Government.

D. Reducing evapanatian from sou surfaces

Evaparation from sou surfaces wastes large amaunts af water.
In and lands whene bow humidity greatly encourages evaparation.
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Reducing evaporatian from sail surface can be an important
consideratian as about one f ounth to one-balf of the water last
from a crop is evaponated from the soil surface. (41) see Fig
25

This loss can be reduced and innigati~an w’ater saved by placing
water tight moistune barriers an water retardant mulches on the
sou surface.

Other benefits of this barniers include ~tabilization af base
soils, allow run-af f agriculture, aid inriandscaping and will
also reduce salinity build up.

Suppressing evapanatian from the sou can~erves water where its
effect is great, that is within the noot zone af the plant. In
an and region small water savings hene may be mare important ta
crap survival than large impravements oft~the water supply for
irrigation.

Exampies of mulching methods:-

1. Plant residual is widely practiced~in Kenya althaugh in
many places burning of such rnatenial~ in practiced.

2. Stone rnulching is not camman but in Laikipia pineapple
farmers were found practicing ut.

3. Minimum tillage system because hard~saiÏ surface pravided
a better moistune banner than the ioasepboughed sou.

4. Paper and plastic mulches.

5. Latex Asphalt and ails have been ~pp1ied elsewhere (No

example was identified in Kenya.

6. Using mare efficient methads such a~s Tnickle Irrigation

(limited ta a few nich farmers in Kenya)

7. Reducing cropland pencalatian basses~(Nat a single example

was identified in Kenya. - -

8. Reducing Transpiration (in farm of~pnuning, weeding, and

thinning, ( thaugh f anmers da this unknawingly.)

9. Selecting and managing cnops ta use water more efficiently

(eg. Bio-intensive - agriculture) -

10. Using controlled environment Agnicu]tune Green Hauses (In
practice in Kenya by highly specialized flawer f armers)
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Fig. 23 (41) Using light weight concrete slabs to reduce
evaporation from water bodies.

Fig. 24 (41) Using Plastic materials to control evaporation
from a Tank.
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FIGURE 52 These plastic “aprons’ are bein~c-s aluatedto determmetheir abi1it~to
œlch i-amfall (chapter 2). reduce evaporaticn.suppress~eeds. andprorno:e thegro~th
of acesced(ing~.in ai-id ai-cas.(FAQ)

Fig. 25 (41) Plastic Cover used as a mu1ch~around a plant.

CONCLUSIONS

1. Rainwater Harvesting, water canservatiait~and saving are rarely
seen as camponents of water programmes ~üning the design and
planning for water schemes. As a result~thene is direct and
indeed wastage af water at institutional ~id household levels.

2. Seniaus soil erosion by run-of f water r�~sults in loss of soil
fertility leading ta decreased yield and~theref ore hunger and
malnutrition among the poon rural peaple.

3. There is enormous water lasses from water bodies like water
tanks, d~iiï~ etc. that are nat covered (estimated between 1.2 -

3.2m per year) leads ta enarmaus loss of~water. But even from
soil surface and thnough unpraductive tr~spination more water
is lost.

Recommendations

1. The Government, Donor cammunity, NGOs and the cammunity
shauld plan and design water pragra~mesin an integrated
approach sa that efficient use, can~ervatian, saving and
protection of water is made inta an~integrated companent
but nat just base component af watei schemes.

2. Sou and water conservation, water ~aving and protection
should be appraached as a watenshed or water catchment
integrated project sa that bath land and water nesaurces
are managedfor the overall ecasystemsprotection and human
resounces base devebopment.

3. All bow cost and simple techniques ta control loss,
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wastage, seepage, evaporation, unproductive transpiration
should be promoted as integrated campanents of the
intervention watenshed approach. -

4.4.0. Sustainability

4.4.1. General

Cleaniy, strategies must be f ormulated that -will faster the
expansion of f aad production ta f eed gnawing poptlatians on a
sustainable mannen, support the econornic deve.lopment af the
region, increase incarnes, pramote the welfare of~tharural peaple
and protect the enviranment. Lack of adequat~ra~inf all is the
major constraint although the anly source of water widely
accessible and spnead out is nainwater. There.f ore careful
planning af bath water and land resources must be managed
effectively. Misuse af rainwater indeed all other fresh water,
poses a seniaus thneat ta sustainable development and ta the
protection of the enviranment, Human health and. we.lf are, f oad
secunity and ecosystem an which they depend are at risk unless
water and land resources are rnanaged more. e.tfectively
particulanly in Kenya’s Asal regions.

Visits to bath pastaralist in Turkana, Samburu, -Marsabit, Isiola
and Kajiada and subsistence small holders in Uasin Gishu, Nakuru,
Nandi, Laikipia, Kitui and Kwale Districts sb.owed that
communities will anly participate in a project be.ing intraduced
if it bnings dlearly identifiable solution ta ~heir. feit needs.
Prajects with anly indirect benefits have anly litt1e~ chances of
success. This f indings then suggests that as the external
support agency plans to enten inta a carnmunity he or she must
plan such entry thraugh a process which albows the, local peaple
enough oppontunity to participate, understand and. eventually awn
the introduced facilities. Such approach has- been called
participatary rural appraisal (PRA) or simply HaseJ..,iixe Survey.

Arnang the many groups visited in kenya it was however learnt that
no baseline survey were conducted and in many instances people
wene mabilised ta receive alneady designed packagea. As a result
rate af failure and abandonrnent has been high: This was mast
common amang Government initiated projects. Hawever, arnong the
NGO’s it was learnt considerable effort is.,done to invite
participation of the patential cansumers.

Questionnaires administered in Rada Pwani the sample area showed
that prajects with higher sustainability included those started
through a kind af participatany rural appraisal.

In Rada Pwani 48 groups wene visited and the research instruments
were administered and 62% indicated that they started thraugh
same sort of Baseline Survey 29% started on Merry Go Round * and
only 9% started using other process.

* This is a women project where members contnibute and give the
collections ta members on a revalving basis.
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In other aneasvisited thaugh outside the ~samp1e area indicated
similar tread. To ensuneparticipation af~thepeople a Baseline
Survey isan important entry point inta the cammunity. Duning
Baseline Survey key actons are identified robes and
respansibilities shared. It is duning this inception period
important socia-ecanamic factons are understaad and canstnaints
studied. Some important issues to be studied duning baseline
survey include the f ollawing (as taken from Roda/Pwani
expenience)

1. Hausehald ecanamies and composition
2. Land/stack awnenship
3. Power and authanity structures
4. Land nights and tenune systems
5. Take inventary af National and~Natural resources in

the target area. (Skills, matenials, finances,
communication and other servicea)

During the study peniad over 200 groups wer,~met,discussions and
dialogue were held based on the questionnaires. The groups in
rural aneas are farmed sometimes for water project but the
members used their money and time ta meetzo~therneeds of one of
their members if f ound helpful. This~indicates rainwater
promotion thnaugh groups had several~other benefits of
socia-ecanamicnature. This also in turn slwvts that technologies
like RWH do better through village groups ae catalysts fan social
justice and sustainable devebapment. Amang the subsistence small
halders the gnoups,in addition to water pro~actdid the f allawing
activities also

(a) Environrnental health

- Health education
- Vectar control and drainage
- Food starage and preservation
- Food hygiene

(b) Hausehald foad secunity

- Run off f arming to control soi’i enasion and imprave
yield.

- Kitchen Garden
- Food stonage and preservation

(c) Sanitatian

- Human excreta disposal
- Campaundcleanliness rubbish pit
- Drains
- Vectar control

Hawever, the degree af achievements vanied with amaunt af
support from extennal support Agency, leadership quality,
and ecanornic status of the target group.
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4.4.2. Principles and guidelines to groupa~

In order to achieve the above integrated ~omponents the groups
made the f ollowing rules that reflected,$this integrated and
holistic nature of their programmes. These~aremore of goals and
principles that were g-uiding them

1. We shail follow and advance in all aspects of our lives.
2. We shah bring prosperity to our families.
3. We shah improve our house compounds to ahlow better

ventilation, l±ghting and vector contxol.
4. We shah grow vegetables in our kitchen gardens and eat

plenty and sehi surplus.
5. We shah plan to keep our familles smalLand look after our

health.
6. We shail educate our children and ear~enough to pay their

school needs.
7. We shall always keep our chiidren and environment clean.
8. We shah build and use pit latrines. ~
9. We shah drink safe water from our tariks~ after boihing and

keeping it in a clean place. -

10. We shall not inflict any injustice oIT~anyone.
11. We shall be ready to help each other.~
12. We shall restore disciplines where it~hasbeen eroded.
13. We shall introduce functional ediication and social

activities.

Theseset of bye-laws indicate that rainwateazharvesting promoted
through group action will develop a strong inatitutional base for
sustaining poverty ahleviation efforts.

Therefore, the institutional capacity for implementing integrated
water- management in Kenya should be reviewed so that the new
watershed based approaches with communittea- at the centre of
action is f ormulated.

j
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4.4.3. Operation and Maintenance

The integrated devebopmentapproachwill take inta account local
custams, econamic canstraints and the adaptation of high
technalogy to local capacities. These are key issues in
spreading water supply ta the millions not covered today in
Kenya.

Accessibility

Anather issue that was evident duning the study is that
accessibility is key ta sustainability. The idea of awnership
and control are part af the concept of accessibility. The
technabagy like RWH system must be af f ardable by its recipients
and it must be controllable in such a way that it may be bath
adapted and adapted ta meet individual needs.

Maintainability

The sum of all the costs bath social and econamic, impasedby a
given tecimalogy on its recipients, is its technabagical
liability. The ability of the recipients to meet that liability
or part there af represents thein technalogy campetence.
Therefore maintainability of a technabogy is the match-up of the
technobagy liability and technobogical campetence.
Beneficianies of nainwaten harvesting technologies are rnainly the

Fig. 26. Discussion and dialogue praducedbest result
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poon rural warnen. This group is disadvantaged due to back af
capital, empboyment and power. This group also suf f ers paar
heabth and live far from clean water sources. Therefore,
prajects introduced with short term objectives which ignare
capacity building cannot be expected to be sustainabbe by the iaw
incame categary descnibed bef ore.

Capacity building and institutional strengthening are extnemely
essential far sustainability. The comrnunity must be able ta
resolve conflicts, identify needs and formulate prajects.

All groups visited indicated that their success has been due to
discipline, unity, courage and hard wark. But even thaugh weak
leadership, or lack af transparency and accountability cause
suspicion and canflicts that lead ta group colbapse.

The noie of social services department on the administration was
evaluated and out af 48 groups in Rada Pwani 43 indicated that
they solved mast of their prabbems among themsebves and of ten the
local Government officials were nat helpfub.

The f olbowing rules were responsible for discipline in groups.

1. Attendance at all meetings is a must except for accepted
cause.

2. Regular contributions at f ixed date & time.
3. The tank erected in your campaund bebangs ta all mernbers

until they all own one.
4. 1f you pull out after a tank has been built in your

compaund the group will necover cost of the tank from you
with assistance from local administration if necessany.

5. If you withdraw bef ore you have had a tank canstructed in
your compaund them you are entitled ta full nef und minus
labor.

4.4.4. Institutional capacity

Many NGO’s in the f jeld exhibited a number of-weaknesses. It
appears mast NGO’s capacity is araund persanalities not
institutions. A numben of NGO’s visited had problems associated
with back of clean policies, paar management and leadership.
This nesuited in sevenal interpersonal canfbicts , jeabausies and
envy. Project facilities become source of infighting like
vehicbes, computers and fax facilities. This leads ta misuse af
project facilities and corruption, transparency and
accauntability problems farce donons ta withdraw on f md
alternative channel for their funds.

Position among Government depantments was no better and some
pnablems af efficiency and effective use of funds was in
question.
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Speak for You rsc~ ~

Fig. 27

4.4.5. Social Cultural Issues

Peopbe living away from highly deveboped urban infrastructure
seemsta dependupan cultures, traditions an~religious belief s,
introduction of a project must involve studyin.g and undenstanding
the cammunity. Any violent interfenence witb. these values may
laad to nejectian af the project by the tanget group.

Samebebiefs however dan’t pnamatewater sup~lyinstead inhibits
pnagness. Such belief include

1. Tank facilities far the nich not paar.
2. Tank facility bocated outside the house can be

paisoned.

Other concerns involve communication su.cb. - that effective
communication could exploit traditional and cultunal systems
such as music, drama, poems, dance, story telling etc.

4.4.6 Security

Whiie at National level secunity and peace is a condition fan
devebapment sa it is at village level. Where communities are
canstantby at war either as cattle rustling orethnic hostilities
the end result is backwardness, dependency and hopelessness.
Therefore, it becomes necessary that in project design social
justice and development become integrab camponents.
Travelling in Tunkana, Isiobo, Nakuru duning’ this study the team
came across sevenal deserted homes and destroyed tanks.
There were also many desertedhomes and those-still staying thene
have bittle motivation to invest in water davelopment.

i\void i~sing“xve’’ ~vhvn ~ J L ‘-I -,
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4.4.7. Gender

Thraughaut this study it was discovered that woman were central
in all affairs nelated ta production and management of water
especially at household level. Sustainability of a project has
shown that papulan participation of the user(cansumen) is a basic
nequirement. Therefore full invalvement and participation of
women becamea prenequisite for sustainability.

Implication of this strategy where women are given apportunities
for full involvement are

1. Chaice of technabogy must be such that maintenance is
passible at the cammunity bevel.

2. In order to attnact bath women and men ta became activeby
involved then social mobilization becomes a must.

3. The user cammittee should inciude adequate women
nepresentation because usually women give highen prionity
to a weil-functioning water systems than men.

4. Appaintment of woman ta jobs in water project is done.

5. Promote informai sector an area where woman participate in
income genenating activities (IGA)

Hawever, nat many Government officials bath wamen and men are
convinced that involvement of wamen has such great impact. Woman
are a principal if not the sole econamic support of themselves
and thein children. Generaily woman direct their earnings ta
meet the needs of thein families.

It cannot be emphasized enough that we must f md ways ta eniange
woman’s productive capacities and incarne. Yet their access to
resounces, such as credit, training and tools that would enabbe
them ta increase thein productivity and incame as small farmers
or micro-entrepreneurs is still limited. Ta achieve the needed
caverage of water and sanitation wamen must have access ta the
resources they need and the appartunity ta participate at all
bevels.

In Kenya institutional support at night levels that would enable
and empawer woman ta take advantage of appartunities is currently
missing or insufficient. The national machineries created in the
wake of the UN Decade fan wamen ta guarantee participation of
women in all devebapment efforts are often understaffed and back
power and f inanciab resaurces.
In Rada/pwani and indeed all groups visited duning this study,
Out af all the 200 stable and successfui groups 99% have wamen
as leaders and the 1% men are mare on less messengers because
they are mare flexible ta send hene and there. It is true
wamen’s groups are ready, able and committed ta take on new
tasks, but they need the skibbs and the know-how to take the mast
effective action.

In onder ta break the cycle of paverty, hunger and meagne
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oppartunities paar women need access to credit, back af
collateral oftan proves a major obstacle for woman to increase
their incame. It is therefore necessany ta design a rural credit
schema that pravides this vital link in crassing from paverty.

Family structures are changing as male migration and weakening
marnage bands encourage the creatian of the femaba-headed
househalds that is today a typical f amily pattern. Thesechanges
are camplicated by the global ecanamic crisis, Kenya’s debt and
the impact of structural adjustment pragrams. It is therefore
impenative that we revise our perceptions and understanding af
what women do and incanpanate this new concept af women as
bneadwinners into our thinking and planning of water supply and
sanitation.

Fig 28. Woman need respect

4.4.8. User Hostile Designs

- Mast designers of RWH structures showed no user friendly
concerns. Far examples:

b. The position af the tank relative ta the kitchen and the
dish rack is not considered when locating the tank site.

2. Orientation of the tap relative to the kitchen does not
respect the user distance to be travelled.

3. Raam for the bucket drawing water is usually nat adequate.

4. The user sametimes has ta stap in mud and is exposed to
dangers of slipping and infection.
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5. Waste water drains are not provided and the water point

areas becomes breeding ground for disease vectars.

Conclus ion

1. All the 200 groups visited and in particular visit to
sample areas Mukogodo and Roda pwani locations, ±t is very
dear that working through local women groups in Kenya is
the best institutional arrangement that guarantees
sustainabihity of developmentefforts especially amongpoor
urban and rural people.

2. A number of external support agencies promoting use of
rainwater bath NGO and government suffered organisational
problems arising from

(a) paar pohicies
(b) paar leadership
(c) paar management
(d) hack of institutianal capacity

These resulted in problems af:
(a) accountabihity and
(b) transparency

The organizations are then na longer corruption proof and
programmescolhapse.

3. Where RWH projects were based On handouts (Turkana
District) sustainabihity was compromised. Hawever a
careful combination of relief and development remains a
challenge among the planners.

4. The extent to which rainwater harvesting prajects
contributes to economic productivity and social-well being
af consumers is nat fully appreciated by some users and
planners.

s. Institutionah support that would enable and empower women
ta take advantage of opportunities available in social
ecanomic development is currenthy missing or insufficient.

6. Women’s health and status will remain paar if their access
- to land and credit continues to be himited and if they are

denied the education and training they need.

RecoTnmendations

1. For sustainabihity and rephication of demonstrated
techniques of utihizing rainwater for various uses in urban
and rural areas, reahistic policies and regulatians are
required. These regulatians and pohicies will be expected
ta mobihize domestic resources and ta decentralize efforts
sa that the local public and private institutions will
participate fully in the promotion and use of rainwater.
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2. In order ta offer potential cai~sumers (users) the
opportunity to participate and cantnibute af fectiveby
towands the project planning design and construction a
basebine survey or participatory rural appraisal (PRA)
should be conducted. In addition apenatian and maintenance
ownership and control of the facilit~es will be guaranteed
when the communities are fully in~obved from the vary
beginning.

3. Training needs and tangets should 1~e ‘identified thraugh
careful study of pnogness reports, discussions and dialogue
and cantinuaus assessment of programme progress. The
information abtained should be abbe~ to reveal training
needs and targets. This shauld be f q,liowed by devebopment
of training objectives and training programmes f inally
implamented.

4. More support should be given ta national machineries and to
nan-governmentab organisations that f~cus on woman.

5. Adult literacy wall designed should therefore be crucial
and necessary companent af the intervention in ander ta
improve the well-being of women and their families.

6. Programmes should include woman camponent in order ta
pnovide adequate nesaurces ta imprav~wornen in development
af the water schemes.

4
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4.4.9 Limitations

The study faced a number of limitations

(a) poon communications;
(b) political instabilities;
(c) peaple in pastoral areas moved from place• to place in

search for pastune;
Cd) Sevenal actons did nat have well dacumented gu.idelines they

use as was sevenal GOK ministnies.
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5. APPENDIX

5.1. The Research Problem and Introduction

An adequate water suppby is one af the basic needs of life. ~It
is of ten lacking in develaping countnies particubarly, in the
and and semi-and (ASAL) parts af Af rica.

The ASAL aneas which are characterised by bow nainfabl, are
coming unden incneasing pressure from human and animal
populations. In Kenya, the Government pabicy has lad ~to
settlement of people in marginal areas, as for instance in
Ng’arua-Laikipia District. Far survival in such areas paaple
must harvest what little nain they receive. The catchrnent systems
to ba adopted will have ta be chaap, small-scale and
decentralized to maximize funds available for benefit of maximum
numbers af peaple. They would have ta be constructed bocally
from bocal matenials and controlled and maintained by the local
peapba themselves, in order ta avoid the need for cantinued and
expansive infrastructural support. Small-scala irrigation
systems to boost crop yield are fundamental ta nutrition and
health, among small-scala f armers (27)

The present levels af water supply covenage in Kenya vary wide.ly
-from as low as 14% in North Eastern Province to 20% in Central
Province and 15% on average fan all rural areas. At the end~af
1986 the unserved population was estimated ta be 14 millions (10)
suggesting that senious attention must be given to alleviate titis
problem.

Propagation of nainwater harvesting in Kenya may be one way”of
alleviating this prablem. Abthough, rainwater harvesting is~an
ancient technabogy, well known in India, Sudan, Egypt and Midd~le
East, very little research on the potentiab for run-af f water~in
f arming systems, has been done. In sub-saharan Af rica, wh~re
severe draught and f ood shortage are f reqiient (12), water
harvesting is stili ta be seen as a passible solution ta th~sa
problems. Althaugh mast Governments and Non-Government
Onganizations (NGO), have tnied ta encourage it, financiably and
technically, the rate af construction af improved water sup~by
systems is still sbower than the target set under the
International Drinking Water Supply and Sanitation Decade (198.1-
1990)

Also many of the schemes already camplated are not opénating.
Various neasons can be given for this e.g. back of sufficient
funding and trained personnel to openate and maintain water and
sanitation systems (Nation, p. 14 l4th June, 1993: and 6) . ~It
has been suggested that for basting impact an the urgent needs
of the community, water supply strategies must be based:on
sustainable programmes, taking inta accaunt the pace at which
resource canstraints can be avercome (21) . A successful
community water supply programme involves a cambination of
hardware and software technabagy, and institutianal and
onganizatianal support elements, matched sa that, each community
can af fond at beast the costs of aparating and maintaining the
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water supply and hava the skills, spare parts, matenials, and
taols required ta sustain it. Technoiogy choice, must match
avaibabbe community resaurces, for the up-keep of the system.
Vaniaus water projects in Kenya have employed borrowed water
harvesting technologies, without neference to a study on the mast
appropniate technobagy. - - -

While this backgnaundmay help us to understand the prabiem,
thena is still urgent need to carry out a study an what may be
influancing the success such endeavors. No study has been
conducted ta evabuate how thase who have succeeded in
establishing a rainwaten harvesting system, have utilized the
water, in farming, domestic and livestock activities af the
f amily (32) . A similar observation has beenmade in relation to
much-neededresearch inta low-cost community water suppby and
sanitatian technologies ta demonstnate avaibability af
apprapniate technobagy to match the favoned stnategy of full
cammunity management of completed systems (32) . The key
nequinement for an appropniata solution is that, it shauld be
selected to match bocal circumstances, with particulan attention
to the human matenial, their socio-cultural environment and
f inancial resourcesavailable fan the aperatian and maintenance.
The type of technalagy chosen should meet the nequinementsaf the
community neliabby and ecanomically for many years unden local
conditions and should nat be something that is capied directly
from a diffenent situation. It has been shown (32, p.93) that,
the tangets af the International Drinking Water Supply and
Sanitatian Decade cannat be achieved unless thene is a
ne-orientation away from expensive methods towards appropniate
baw cast techniques.

The mast suitable water suppby system is deveboped with the
involvement af the local peaple, by creating a sense af
participation and ownership within the target group (45).
Efforts ta introduce rainwaten harvesting technalogy to the
Turkana people in Kenya, were not fully realized due to back af
understanding of the social structure within which the technobogy
was to be implemented and maintained, and back of communication
betwean the experts and the Tunkana peaple on the type af
technalagy they presented vis-a-vis the tradit-ional methods af
the Turkana peaple (10) . The need for research bef one
significant decisians are made, ta enhance the understanding af
the peaple’s traditions and attitudes needs to be emphasized as
does econamic capability and the level af acceptability of the
new f onms af technologies. Such base-line data would laad to the
impravement of water facilities while making them af f ardable with
minimal maintenance casts (47)

Kenya, as one af the U.N memben states, pledged ta abide by the
objectives af the International Drinking Water Suppby and
Sanitation Decade (1981-1990), sa fan, onby a f ew areas have
benefitted from such efforts. What needs to be investigated is
why some areas have benefitted while athers have nat. The
situation has been aggravated by back af funds, f raquent and
unchecked settlement in the former ranching aneas of European
settiers, back of qualified personnel to start and man water-
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projects, poon aperation of established water-pnajects and
inappropniate introduction to rainwatar harvesting tachnobogy.

Inevitably educational neseanchens, water engineers, cammunity
devebopment officials, and othens concerned with the health and
agnicuitural production of the rural and urban populations, must
engagein a series of investigations of why rainwater harvasting
has nat succeeded as expected, to assist government planners and
cammunity develapment officials in alleviating water prablems in
Kenya. Such investigations should help ta review recent bessons,
experiences and challenges in developing rainwaten harvesting
systems, and act as base-bine data for usa in future efforts
invalving this technobagy. It is imperative that an assessment
of the socio-ecanamic impact of rainwater harvesting on Kenya in
general is cannied out.

This information is essential in the identification of new
strategies far gneater local participation and crystabbization
of ideas nelated ta rainwaten harvesting systems, as well as
conceptuabization of rainwaten harvesting pnojects by bocal
people.

5.1.2. Statement of the Problem

Despite, vaniaus attempts by the Government, NGO’s or the Rural
Ca-aperative prablems of water, sanitatian and agnicultural
production in Kenya, are far from being salved. Na studies have
been done to point at the direction to be taken in order ta
nesolve these problems. Absence of attempts to resolve these
problems on to study the factors that have hindered the
introduction and implementation of the vaniaus water harvesting
technologies have yet ta be invastigated. Lack of agreement
among the cammunity devebopment officials on the mast apprapniate
nainwater harvesting stratagies, and the ways that these would
be implemented and responded ta at the village-level, nequires
a survey to be carnied out.

This research examinad existing rainwater harvesting practices
and factons that have hindered the acceptanceand impbementation
of rainwater harvesting technologies. The study also explores
cultural, economic, social and psychabagical barniers that impede
the promotion of these technologies, reasons fan the success of
an-gaing water harvesting projects, and thein effect on
agnicultural production, health and sanitatian status in rural
and urban Kenya.

5.1.3. Specific Objectives of the Study

This study

b. Examined rainwater harvesting practices and thein
rebatianship

to rainf ail patterns in the study area.
2. Detenmined - with respect ta the existing water harvesting
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technologies — the belief s, perceptions, and attitudes af
peapla in the study area.

3. Analyzed the socio-cultural structura aff the peopbeand its
influence an the acceptability and use~af water harvasting
technologies nat indigenous to the area..

4. Explored how rainwater harvesting systems have re-deveboped
in the area, i.e eithen at house-hold onc~ommunity bevel.
5. Determined the stage at which introduction af nainwater

harvesting technalagy is most vulnerab~Le., and f actons
associated with this.

6. Established the ‘tstate of the art” of the rainwater
harvesting in Kenya as dacumanted by varjaus anganizatians
ag NGOs, Gavernments, Bilateral and multilaterab agencies.
7. Estabbished the mast common RWHtechn~1og’ies -and estimated
how widespraad the technabagy is in Kenya.

5.1.4. Research Questions

To collect information that will assist in the rea1~zatian of the
above objectives, the foblawing questians~waze raised:

I. Questions about Ram-Water Harvesting~ Practices and their
Socio-Econoinic Impact

- Is there adequate rainfabl ta justify the construction af
nainwater harvesting systems? -

- Which are the mast popubar rainwater harvesting systems in
Kenya?

- What are the catchment modes used e’~. noaf.~, road, rock
etc.

- 1f roof ing is used, which are the mast ~adequate and
appropniate roof ing surfaces to meet damesti-a needs?

- -1f tanks are used what size of tank i~ mast apprapniata.
- What health problems result from tha use~of harvested

water?
- What tank construction technologies ar~ usediD. the project

area?
- - How have existing rainwater hanvesting ractic~s influenced

the economic status of househalds in ~enya?

II. Questions about development of Rainwater~ harvesting
systems:

- Are nainwater hanvesting systems pnivately or cammunally
- developed?

- What is the composition of community water groups and what
f actons influence the formation of these groups?

- What factors influence performance of the rainwater
harvasting group, and at what stage is the group’s effort
mast vulnerable?

- What role do External Support Agencies (ESA5) play in
enhancing efforts af the rainwater harvesting target group?

III. Questions on the Socio-Cultural background of the People
- How do belief s and attitudes of the peaple affect

introduction and acceptability af n.on-indigenous water
harvesting technologies?
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- What are the belief s, perceptions and attitudes with
respect to the existing rainwater harvesting technobagie~?

5.2. Review of Related Literature

5.2.1. General

Littla has been documented on the status of rainwaten harvesting
in Kenya. Availabla literature is also not propenly referenced..
This is pnobably due to the nature of work on nainwatar
harvesting which has tended to be bacalized, and nesults of which
onby appear in small papars and practical pamphlets that on].~y
circulate among the people a particular project. Lack of c~-
andinated information has nesulted in considerable duplication
of wonk among the water harvesting groups.

In this review, rainwaten hanvesting nefers to small-scai.a
collection of nainwater from raofs, pnimariby for domestic water
suppby. Other systems may involve many hectares of collection
area in the f arm af roads, sealed pavements and gnaund-runaef
catchments to provide water for livestock and irrigation, as in
Bermuda (51), (54), Yugosbavia (23), Hawaii (16, p.2), (22),
(25), (26) and elsewhere (42) . This neview is pnimanily
concanned with; (b) water supply alternatives for Kenyan
communities; (2) rainwaten quality and Health aspects; (3) Design
and construction and (4) bessons and challenges facing
devebopmentof rainwaten harvesting systems.

5.2.2. Water supply alternatives for rural Kenyan comnrunities~

After independencein 1963, majarity af the rural communities in
Central Kenya moved inta the former white f arrns and ranches, to
look for land. Uncontnolled immigration bed to settlement areas
that ware not adequately supplied with water systems. Attempts
by the government to alleviate water problems ware unsuccessfAl
due ta limited resounces, uncontrolled settlement of people, and
inefficient managementaf available water resaurces. Rainwater
harvesting became a viable alternative, aimed atmeeting a demand
for a given quantity of water at a minimum cost, maximum
hydrobogic nebiability, maximumquality, and minimal sensitivity
to organizatianab or administrative f allure. Amang the limited
number of studies involving rainwater harvesting in Kenya, :ie
(17), (43) , (44) , (53) , (8) , few are concerned with the issues
raised aboya.

Thera is a clean need to study and evaluata the performance .of
vaniaus water prajects in rural Kenya, to identify challenges
facing devebapmentof rainwater harvesting systems in Kenya. ~,

5.2.3. Design and Construction

Abthough, the design and construction of all components are
reviewed in (li) , (23) , (24) , (28) , (34) , (37) and (57) ; the
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hydralogy in (17) , (33) , (39) , (41) , (46) , (48) , (49) , (51) , (52)
and (58) : roofs in (5) , (7) , (14) , (19) , (ZO) , (15) , (29) , (30)
(34), (35) and (38), (55), na study has been done ta identify the
technologies being applied by rainwaten ~harvesters in Kenya.
There is an abviaus need ta carry Out a sunvey, to assass these
technologies in terms of af fondability and maintenance. The
Abidjan seminar of 1986, called for governments in deveboping
countnies to emphasize af f ondable and sustainable nainwater
harvesting systemsby adopting law-cost technologies appropniate
to each country. However, efforts made to this end in Kenya,
have not been dacumented.

5 .2 .4. Development of rainwater harvestin~ systems: Lessons and
challenges

Rainwaten harvesting as a water source has anincneasingby bnight
future in Kenya. Littie intenest in studytug this technobogy in
Kenya, and isolation of the limited information available from
studies on similan endeavars, in othen~parts of Afnica and
elsewhere hava gneatby hindered application af this technobagy
in Kenya.

Renewedemphasis is now being put on this~tapic by reseanchers,
gavernments and NGO’s and it is now ~c’bear that rainwaten
harvesting is a unique area of applied science involving a wide
range of fields, e.g. hydralogy, design~construction, water
traatment, envinanment and economics. F.u.ture devebopments in
nainwater hanvesting must involve calLabonative efforts by
experts to resalve water prablems from a multi-vaniate
standpaint. Lassons about the viability..af runof f f arming ta
impnova crap production and economic p~erformance of rural
househoids; impravement af sanitatian, ~general livelihoad of
rural people and environmental protection, ~have yet ta be learnt.
A study attempting to neveab the lassons ifrom the current water
harvesting practices and challenges ther~qf, is long avendue,
ta assist the government and NGO’s in fdrrnulating their water
harvesting relatad palicies. Such lesson~would also albay the
anxiety of the desperate peasant f armers -±nour and and semi-
and rural Kenya. -

In summary, the literature neview shows that studies on various
aspects of rainwaten harvesting in Kenya are f ew and inadequata,
with no senious indication that f indings~f rom these have been
transfanned ta the palicy level in arder;~ta make an impact on
prospects for runof f f arming and improvedisanitation practices.
Furthermare, bittle documentation exists about evabuations
cannied Out by donor agencies arNGO’s fthat may have funded
prajects on water harvesting in rural Kenya. What is available
are budgets af the prapased projects and accounting of the
expendedmonies. This study will aim ta f ±11this information
gap and study some of the sabient issues cited above.

6





5.3. Bibliography

1. Abcock, P G., 1983. A Wpter Suppby Strateqy for the
Inadiwprd, Vulindleba District, Kwazulu: A Research Frame
Work. Subsistenca Agnicultural Study Group, University
Natal, P.b3.

2. AAVIM, 1973 Planning for an Individual Water System. Athens
Georgia: Amenica Assoc. for Vocational Instructional
Matenials. p. 156.

3. Barneaud, J C: P Martin, 1977: Recuell et stockage
del’eau depbuie: Basin Type “Botswana’t IRFED, May 1977. p.
21.

4. Baterman, G. 1972: Interim Repart on p Research Project on
Law Cast Technologies. Intermediate Technabagy, Londan
U.K.

5. Beij, K H., 1934: Flow in Roof Gutters. Paper RP644, J.
of Ras. National Bun. of Standards. Vol. 12 pp. 193 - 213
February, 1934.

6. Berkoritch, I. 1985. IRC Newsletten No. 159.
7. British Research Establishment, vaniaus dates. Digest

.

1958. Roof I~rpinage No.1b6, p.4. 1959. Corrections to 116.
No. 118, p.4.1963. Design of Gutters and Rainwatar Pipes.
No.34, p.6 1969. Roof Drainage: No. 117, p. 8. 1976. Roof
Drainage: part b. Na. 188. p. 4. 1976. Roof Drainage: part
2. No. 189. p. 4.

8. Bromfield, A.R.; D. F. Debenham; I.R. Hancack, 1980. The
Deposition of Sulphur in rainwater in Central Kenya. J.
Agnic. Sci. 94(2)299-304.

9. Caaley, K., A.R. Dednick, G. Fnasier, 1975. Water
Harvesting: State of the Art. Watershed Management
Symposium, ASCE, Inn, and Drain. Div. Lagan, Utah, August
lb-13, 1975.

- 10. Cublis, A.D., 1985, Pnivate Communication.
11. Dangerfield, B.J. (ed.) 1983. Water Supply and Sanitation

in Devebaping Cauntnies. Landon: Institute of Water
Engineers and Scientists. p. 413.

12. Dennis, (1988)
13. D. Desa, 1981, Atap Ijuk SamenTank, Yagyakanta. pp. 9-24.
14. Dian Desa, 1982. Genteng Ijuk Samen Ranik 21/111/1982

Yagyakarta: Dian Desa. pp. 12-29.
15. Fok, Y.S: E.T. Murabayashi: R. Fang, 1979. Rainwater

Roof -catchment Cistern System for Residentiab Water
Resaurces. International Water Resources Assan, Mexico

- City, April, 1979. 4:1712-1717.
16. Fok, Y.S: R.H.L. Fang: J. Hung: E.T. Murabayashi; A. La,

1980. Bayes-Markov Anabysis far Rain-Catchment Systems.
Technical Report 133, Water Resources Research Centre,
University af Hawaii, Honolulu. vii + p. 100.

17. Gaubd, J.E. 1983. Report on Rainwaten Catchment in Kenya.
Internal report to rIDG. Landon. U.K. p. 21.

18. Gould, J.E. 1983. Preliminary Report af Rainwater
Catchment Systems in Botswana. Botswana Technology Centre.
p. 26.

19. Hall, N. 1982. Water Collection from Thatch. Waterlines.
val. b no. 1. pp. 23-26.

20. Hasan, 1987.

7





21. Hellwig, D.H.R., 1973. Survey af Ra~nRunaff Harvesting.
S. Afnica J. of Sci. val. 69, pp. 77-78. March 1973.

22. Hofkes, E.H., 1981. Rainwater Harvesting for Drinking Water
Suppby. Draft Report RWH. 81.02. IRC. The Hagiie. p.55.

23. Hofkes, E.H. (ed) 1981. Small Cammunity Water Supplies

:

Technology of Small Water Supply Systems in Deveboping
Cauntnies. Technicab paper 18. The~Hague: IRC. 413 p.

24. Hollick, M., 1974. A Technical Ana Econamic Peview of
Water Harvesting Methods. Civil Engn. Trans. 1974. pp.
120-125.6

25. Holbick, M. 1975. Design of Roaded Catchment for Farm
Water Supplies. Part 1, Paper iii~ Civil Eng. Trans.
Inst. of Engr. Aust. CE 17(2): 83--9E. -

26. H.R.H. Anne, 1986. Opening Speech: World Water ‘86.
27. Institute fan Rural Water, 1982a. ~Evaluating Rainf all

Catchment. USAID Water for World Tec1~nicalNote. RWS.l.p5-
6.

28. Institute for Rural Water, 1982~ Desic~ning Roof
Catchments. USAID, Water for the Wonld Technical Note.
RWS. ID.44. p. 4. -

29. Institute fan Rural Water, 1982. Ca~structing, Operating
and Maintaining Roof Catchments. USAID. Water for the
World Technical Note. RWS. I.C.A. p..~.5~

30. IWSSDD, (1988), Kenyan Status. IrLt~arnational Drinking
Water Supply and Sanitatian DecadeDirectory.

31. Jayakanan, S.C., (1988). Rural W~ter Suptly: Sierra
Leanean Example - A Case Study. DeveJ~op~ingWorld Water pp.
93-95. -

32. Jenkins, D.; F. Peansan: E. Moare, S)OE. Kim; R. Valantine,
1978. Feasibibity of Rainwater CŒLÇectian Systems in
Califarnia. Contribution No. 173w California Water
Resources Centre, University of Cabiffornia, Davis. vi ÷p.
55.

33.

34.
J.
35.

36.

37.

38.

39.

40.

Keller, k. 1982. Rainwater Harvestixlg for Domestic Water
Supplies in Devebaping Countnies: ‘~Literature Survey.
Water and Sanitation for Heabth (WASH~,USAID Working Paper
20 . pp. 76
Kenyan, A.S., 1928. The Iran Cbad or~Artificial Catchment.
Dept. Agnic. Vict. 27: 86-91.
Kerlingen, P.N. (1973). Faundat!±o~.of Behaviaunial
Re~eprch.2nd Ed. New York: Halt ~inehalf and Winstan
Inc.
Kincaid, T.C., 1981. Custamer ~nfprmation Brochure.
Surface Water Tneatment Co. Cabumbus,tOhio.
Kaenigsberger, O; R. Lynn, 1965. Ra~of~in the Warm Humid
Trapics. Landan: Lund Humphnies eon~the Architectural
Association. p. 56.
Latham, E., 1983. Rpinwater Collection Systems: The
Design of Single-Purpose Peservoirs. - M.Sc. thesis. Dept
of Civil Engineering, Univensity of Ottawa, Ottawa, Canada.
p. 232. -

Lenan, H.; L. Curry; A. Mibber; D. Patubski, 1972.
Insecticide Residues in Water and Sed~ment from Cistenns an
the U.S. and British Virgin Islands. Pesticide Monitoring
J. vol. 6, na. 3, pp. 188-193.
Leung, P.S.; Y.S. Fok, 1982. Determining the Desirable

8





Starage Völume of a Rain-Catchment Cistern System: A
Stochastic Assessment. Proceedings of the Pain Water
Cistern Systems Conference, June 1982. Hanobulu. pp. 128-
134.

41. National Academy of Science, 1974. More Water for ARID
Lands. Washington: NAS. p. 151., NAS PP. 9., pp. 87.

42. Nissen-Petersen, E., 1982. Ram Catchment and Water Supply
in Rural Af rica. Hadden and Stoughton, London, UK. p. 83.

43. Ongwenyi, G.S. 1979. Rainf all and Starmwater Harvesting
for Additionab Water Supplies in Af rica. Report to UNEP
Ram and Stormwater Harvesting Project. p. 162

44. Ongwenyi, G.S. (1987) . Planning for Water Stanage as a
measure for ableviating the affects of dnought in soma
drainage basins in Af rica. The Review Journal of the
International Water Suppby Association. Vol. 5 Na. 1.
1987.

45. Pearson, F.; S. J. Kim; R. Valentina; D. Jenkins, 1979.
Storage Requirements for Damestic Rainwater Collection
Systems in California. Proceedings::- AWWAConf. Part 2,
San Francisco, June 24-29, 1979, pp. 671-680.

46. Pedennal, F.F. 1986. Trend and Isaues in Rural Water
Supply: A Case Study. World Water ‘86. pp. 77-80.

47. Piggott, T.L.; I.J. Schiefelbein; M.T. Durham, 1982.
Application of Gould Matnix Technique to Roof Water
Starage. Proc. of Ram Water Cistern Systems Conf.
Hanolubu. pp 144-50.

48. Pompe, C.L.P.M., 1982. Design and Cab~ulatianaf Rainwater
Collection Systems. Proceedings of the Ram Water Cistern
Systems conference, June 1982. Honolulu. pp. 151-157.

49. Ray, D., 1983. Rainwater Harvesting Pralect: A Sebaction
of Socio-Economic. Case Studies. Vol:.. 1. Report to ITDG,
Londan, UK. p. 43.

50. Satijn, H.M.C., 1979. Hydralagica]. Investigation af
Rainwater Collecting Systems. Repart 353. IWACO E.V.
Rotterdam, p. 21.

51. Schillen, E.J., B. Latham, 1982. Computenized Methods in
Optimizing Rainwater Catchment Systems. Proc. af the Ram-
water Cistenn Systems Conf., Honolulu. pp. 92-101.

52. Sharpe, W.E.; E.S. Yaung, 1981. The -Effects af Acid
Precipitation on Water Ouabity in Roof Catchment - Cistern
Water Supplies. Proceedings of the Conference an Effects
of Acid Ram. April 1-3, 1981. p.24.

53. Smith, J., A.M.I. Mun. 1965. A Report on the Sources af
Water Suppby Available in Bermuda Together with Related
Problems. Unpubbished repart to Inter-regional Seminar on
the Ecanomic Application of Water Desalination. Sept.
l965.Pubbic Works Department, Hamilton, Bermuda. p. 13.

54. Saundarajjan. p., 1979. A Navel Tecimique Using
“Bambaacrete” as Roof ing Mateniab. Appropniate Technobagy,
vol 6, na 2, p20

55. Thomas, E.N., 1980. The Artificial and Roof Rainwater
Catches of Bermuda. Unpubbished papen. Public Works
Depantment, Hamilton, Bermuda. p. 7.

56. Tjiook, T,K., 1977. Pnactical Solutions in Drinking Water
Suppiy and Waste Disposab far Devebaping Countnies.

9





Amsterdam: IRC. Vaniaus pagings.
57. Wilke O.; Runkles J.; Wendt C., 1972. An Investigation of

Hydnalogical Aspects of Water liarvesting. Texas Water
Resources Inst., Texas Univensity Technical Repart 6. p.
53. - -

58. Rupert L.E., Daugbas—Bate, Staphen J.B., Peter H.S. 1994.
The resoration of the Babisa Reservior, Marsabit District,
Kenya. Proceedi.ngs of the Sixth International Conference
on Rainwaten Catchment Systems.

59. JICA 1992: Repubbic of Kenya. The study on the National
Water MasterPlan. Interim Report (2) annex; pp. N-l-7,
Page N-l-76, Page N-b-119.

60. Sandra, P. 1985. State of the Wonlds 1985. A worldwatch
institute Report on progress towards a sustainable society
pp. 50.

61. Situational analysis 1992. Government of Kenya/United
Nations Childrens Fund. Chibdren and Women in Kenya pp.
18., pp. 21.

62. Pacey A., Cullis A., 1986. Rainwater Harvesting “~

cal],.ection of rpinf all and runof f in rural areas. IT
Publications, 1986.

10





5.4. Rainwater Questionnaire
A. Interviews with families with rainwater tanks.

Socio-Economic conditions

1. Particulars
Family name
Sub-location

District

2. Interview status/age
Father/husband

Others

L ~o c a t i o n

P r o y i n c e

Wiffe
s p e~.c i f y

3. Education
None Pnimary Sec~rxdary -~( ) Higher

4. Number of parson’s currently in the ha.~ehoJ.d~.

5. î) Is the land owned individuably or~oinmuria1ly?
ii) What is the approximate size (L:acre = 0.405

ha)

6. What are the land owned individualby ar cammuitally?

7. What benefits are denived from the acti..vitias?~

Mibk gallons famiby usa/day

Selling animals Month.ly/yeaxly specify

C Crops: Maiza in cobs bags/year
Pynethrum kg/week or month
Othens (specify) kg/mcnth/year.

8. What are the pnoblems encountenadin graduct~ian/reaningor
crops and animals from planting to marketing ~raspectively?
ii) 1f the source money is inadequata; what ~Ls your other

source of income?

9. How has the rainwater hanvesting tank af fected. production
and standards of living on your farm/househo].d~?

10. i) How did you manage ta have a tank?
ii) What major obstacles do you overcome in compbeting it?
iii) Now that you have water at reach how do you spend time

formably spant in fetching water?

bi. What are the sources of water supply air your farm?
(Ranking from one mast used.) (Use for this code l-6).

Dams
Rivers
Webls/bareholes
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Spnings
C ) Tank water from roof s
C ) Tank water from f ields/roads

B. Interviews with community group leaders

This interview is intended for leaders of ~anious groups
invalved mainly in rainwater harvesting.

1. Name of group
Location Sub-lacation
Province

2. Numbers of members

3. How did the group start?

4. Was there a criteria used in drawing ~the~ group membens?
C ) Gender issues ( ) Age

Incame class
C ) Others (specify) -.

5. What criteria did the group use in chaaaing its cammittea
membens?

6. i) What challenges have f aced in r~1izing the
objectives seen by the group?

ii) What rules have you set ta gavertt. the group to
ensune smoothing running?

7. î) Where da you gat advice in case :af~ problems anis ing
within the group?

C )Chief( ) C.D.A( ) P~a!rty leaders
C )athers (specify)

ii) How effective are they is solvin~ ~rob1ems?

8. How many households are f emale-headed.~-among your members?

9. What is the groups monthly contributian and how do you

deal with defaulters?

10. Which community arganizat ions educated. you on rainwater
harvesting and sanitatian.

)Church groups: which are .

Agnicultunal af f icers ( ) other~ (specify)

11. i) Has the group received any assistance?
C ) yes( ) no
ii) From who?Kind of assistance?

Church (specify) (“ ) Maney

C ) Government (~-~ ) Matenials

International -( ) Others
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(specify)
C ) NGO (Specify)

12. In your views have the community neally appneciatad
the technologies availabbe on rainwater harvesting!

C. Rainwater harvesting technology: -

j) Catcbment, collection and storage

This section mainby intendad fan the groups and cai~be
assisted by technicians working in the cammunities.~

1. Interview status
Group leader Position

Group member C ) Technician

2.Which type af-tank (s) do you have/aware of.
C ) Fernocement (Cement and B.R.C -

no
Masonry blacks (cut stones) no.

C ) Adobe black (mud) na.

C ) Underground water tank no.

Water jar No.

Othens Cspecify)

3. -i) Da you like the type of tank you have
Yes ( ) Na (Give reasans)

ii) Why did you choose ta canstruct water tan1cs~

4. Are the tanks of the same design?
Yes( ) NaWhy?

5. Tank dimensions
Diameter metras Height

met ne s

6. Estimate capacity galban/litres/tank.

7. How much did the construction costs? (If uniform far the

group at the beginning and the latest costs).

8. Has any tank needed repair?

Yas( ) Na

9. i) Do you engage antisan/mason in the construction?
ii) How much do you pay per tank on per day?
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10. How much do the groups members participate in the
construction?

ii) Water tank altitudes and Awareness

11. Which types of tank(s) are you aware of?
)Fenracement (cement and B.R.C)

C ) Masanry black Ccut stones)
Adobe black (mud)
Underground water tank

C ) Corrugated iran
) Water jar

C ) Others (specify)
12. Why did you choose to construct the type of tank that you

have?

13. In your view ta what degree ara the diffenent tank (s)
acceptable to the communities and why?

14. Why did you opt fan nainwatan tank rather than develaping
an alternative source af water?

D. Rainwater Harvesting Socio-Cultural issues

1. i) Duning the rains, in the past, did you calbect and
use rainwater?

C ) yes: How
i) Are you still using any of the mathods

C ) yes ( ) no
Why

2. Is there a type of tank which is unacceptable fan you to
build.
•C ) yes i) Which ane’~
Why”

3. In your view what factors have influenced/are influencing
adoption of nainwaten harvesting technolagy?

4. In many groups, paople prefer having members af the same
sex, what are the major reasons fan this?

5. How does community/family decision-making affect the
acceptability and practice of rainwater harvesting
techniques?

6. Which if the f ollowing roof ing matenials would you nat
collect water from?
(Put Y for would and N for would not in the box).

Corrugatad iran
Painted connugated iran

C ) Asbestos
day tiles
Painted cement tiles
Wooden shungles

C ) Thatch
C ) Cow dung
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Plastics
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E. Interview with ESA Water Technicians

1. Area working on:
Sub-locatian Location
Province

2. For how long ~ months/years

3. How has cammunity participation af fected success of
community groups?

4. Through expanience how does rainfall patterns/climatic in
agro-ecobagical zones affecting the adaptability of
rainwaten harvesting techniques.

5. What kind af training do you expose the cammunities to
influenced them ta adapt nain water harvasting.

6. How has collaboration with other sect~rs agnicultunal
administration/government on church organization

infbuenced the success of rainwater hanvesting in your
area.

7. What benefit among your cammunity can-you accredit to the
success af nainwater harvesting prajects.

8. In your views are rainwater harvasting~prajects
sustainable and what are your recommendations ta those who
have not adapt it.

9. What type of tanks are comman in yourzworking area and
why?

C ) Ferracement (cement and B.R.C)
Masonry bbocks (cut Stones)

C ) Adapt blocks (mud)
Underground water tank
Corrugated iran

C ) Water jars
Othens specify

Reasans
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5.5. Tank Project Cost Elements

K: HARDWARE

No. Item

1. Cement

2 1/4” Round bar

3 BRd no. 65

4 Watenproof cement

5 Black binding wire

6 Chick~nwine 72~~*
11/2” 30 m

7 GI pipe 3/4”

8 GI ebbow 3/4”

9 GI band 3/4”

10 - GI plug 3/4”

11 GI tee 3/4”

12 Lockable tap 3/4”

13 Manhale cover

14 Hase clip for 3” pipe

15 Mosquito wire

16 Dawn pipe 3”

L. GUTTERS

362.00

25 .00

49 .00

15.00

32 .00

180 .00

1, 500.00

70.00

110.00

120 . 00

21,803.00

Na. Item Qty. Unit Unit Price Pnice

1 Gutters 26 gauge 5 nr 224.00..~ 1,120.00

2 Down pipes 3” 3 nr 120.00 360.00

3 Bnackets 15 nr ~12.00 180.00
4 Elbows for 3” down

- pipes
2 nr 120.00 240.00

5 Gutters end with 3”
hale

b nr 120.00 120.00

6 Gutter end without
hale

b nr 120.00 120.00

TOTAL L: G(JTTERS Kshs 21,803.00

M: LOCAL MATERIALS

Na. Item Qty. Unit Unit Pnice Pnice

Qty. Unit

30 bags

17 lengths

0.25 roll

8 kg

3kg

1 roll

Unit Pnice

380 .00

- 120.00

50 . 00

50.00

75.00

400 . 00

Pnice

11,400 .00

2, 040 .00

2, 875.00

400 .00

225 .00

2, 045 . 00

2 6 m lf,O86..0O,

1 nr 25.~OO.

1 nr -~ 49:00

1 nr ~- l5.Œ0~

1 nr 32.00

1 nr ~4l8O.00

1 nr 1; 500 :Oo

1 nr ~ 70.00’

0.5 m 22o.o:o~

1 nr l20.OE0

TOTAL K: HARDWAREKshs
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1. Sand

2 Ballast 3/4”

3 Hardcore

4 Dressed stones 9tt*9h1

5 Transport

7 tans

3.5 tons

3.5 tons

400 ft

4 lorry

p100.00

L520.00
‘100 00

~ 15.00

Ç, 500 .00

TOTAL~M:~LOCAL
MATERI~L&Kshs.

700.00

1,820.00

350 .00

6,000.00

14, 000 .00

22,870.00

N: LABOUR

No. Item Qty. Unit Unit Pnice Pnice

1. Fundi tanks .2,Q00.00 2,000.000

2 5 local casuals 10 days 75~.00 3,750.00

TOTAL N: L1A~OU~Kshs. 5,750.00

O: MISCELLANEOUS

No. Item Qty. Unit Uni1~Pnice Pnice

1 Overheads - l,0~I0.Œ0 1,000.00

2 Water for
construction

15 drum ~0.OE0 750.00

3 Sugan bags 10 dag ~O.00 30.00

4 Pales 2.55 m 30 nn Z5.OE0 75.00

5 Transport 30Œ~.00O . 3,000.00

TOTAL O: MISCELLAN~OU~K~hs. 4,879.00

Note: The sugarbags (03) and the pales (04) are 10 times
re-usable. This is also how they~are~ calculated.
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O: MISCELLANEOUS

Code Section Pnice

K HARDWARE Ksh. 21, 803. 00

L GUTTERS 2, 140. 00

M LOCAL MATERIALS 22, 870. 00

N LABOUR 5, 750 . 00

O MISCELLANEOUS 4, 879. 00

TOTAL COST Ksh. 57, 442. 00
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5.6. General Questions

1. Name of the group.

2. Month and year the group started.

3. How did the group starts, through ba~sebinesurvey or

participatany rural appraisal on anyLather.

4. Indicate location and division the groupr-is.

5. Numben of members.

6. Number af men and woman in the committea~.1

7. What is the group’s manthby cantnibution~.

8. What is the percent of female headedFfamtlias in this
groups?

9. What is average size of the families in this group.

10. What is the avenage source of income of this group.

11. What is the number and size of the tank.r

12. What is the cast of the tank.

13. What is the numben of fundis serving~thts~group.

14. Has this group a bank accaunt on not?~

15. How oftan does this group meet (in a~wee1~ormanthly
spacify)?

16. Which donor has given this group some~as~ïstanca?

17. Which extennal support agency helped~tŒ ~tant this

groups?

18. Wnite down the mast important rules tha~given this

group?

19. What is the robe of CDA, Chief in salvin~conf1icts?

20. What is the role of the other local !leaders in group’s
pragness?

21. Name other groups in your area answer th~ above questions
as our CPK groups.

22. What collaboration exists between the dief erent spansored
groups that is CPK and othens on between~diffenent
groups?

20





23. How much money have they neceive from their sponsors?

24. How reliabbe has the tank been (e.g. 2 months or one
month dry peniad)?

21
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