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1 INTRODUCTTON

1.1 Context oÍ the Studies

lsiolo District falls under the Arid and Semi Arid Lands (ASAL) agro-ecological zones
Vl and Vll with an annual rainfall of between 2@ - 700 mm falling in two seasons.
The rainfallis erratic both within and between seasons and high intensi§ storms cause
considerable erosion due to Iack of sutficient vegetation cover. The vegetation in most
of the District consists of bushland with stunted acacia trees and with perennial and
annual grasses. Nomadic pastoralism is the main subsistence activity of the in-
habitants of lsiolo District.

ln light of the unfavourable natural environment and harsh climatic conditions and with
regard to socio-economic and socio-cultura! scenarios in ASAL, water supply plays a
vital role in the development of the nomadic society. The highest water priori§ is
human drinking water followed by livestock drinking water.' Since it is almost
practically impossible to isolate domestic and livestock drinking water, combined or
supplementary systems are preferred. However provisions must be made for the
livestock to use the water without contaminating the water source.

The nomadic population of lsiolo District moves their livestock mainly within the Distric't
between the wet season and dry season grazing areas. The presence of water is
critical especially in the dry season, because the availabili§ of water will enable the
livestock to utilize the pastures. The planning of the livestock water supplies must
therefore be based on the potential of the grazing areas.

The Ministry of Livestock Development through the lsiolo Livestock Development
Project (EMI-ASAL) has been studying the livestock potential of the district and is
preparing a plan for the development of the livestock sector. The provision of water
will be part of this plan, and because this will be based on the land potential, it will
provide a planning which is economically and environmentally viable. WRAP has
decided to support this planning and will use the proposals for the planning of the
independent livestock water supplies.

The rural centres in lsiolo Districrt serve the population for commercial purposes,
provide facilities for education, health, etc. and give securi§. The centres offer an
increasing quality and quantity of facilities and are growing rapidly as the nomadic
community increasingly make use of these. Excluding lsiolo town, there are about 20
centres.

For each rural centre a water system has been proposed with due consideration of the
water resources availabili§ and the appropriate technological options. ln all instances
the traditional water sources have been included and their protection recommended.

There has been disagreement by some communities on some of the recommended
systems (especially the use of handpumps) but this was attributed to the lack of
awareness and poor planning of the facility. Further dialogue should continue during

' Arid and Semi Arid Lands (ASAL) Development Programme: Summary of
Technical Reports on Strategy, Policy and ASAL Development Programme 1989-1993.
Report no. 0131-KE, IFAD/UNDP, Nairobi, 1988
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1 INTRODUCTION

1.1 Context oÍ the Studies

lsiolo District falls under the Arid and Semi Arid Lancls (ASAL) agro-ecological zonesvl and Vll with an annual rainfall of between 
-ad 

- zoö mm'tàlïnó ln two seasons.The rainfallis erratic both within and between seà!óns and high intensis storms causeconsiderable erosion due to tack of.sufficient regetation coveL inà regetation in mostof the District consists or bushland with st*tóË-àóàóià rË;;;;iti., perenniat andannual grasses. N.omadic pastoratism is the màin suosistence àótirity of the in-habitants of lsiolo District.

ln light of the unfavourable natural environment and harsh climatic conditions and withregard to socio-economic and socio-cutturat scànàrios il ÀsÀt;;;Ëi suppry plays avital role in the development of the nomadic society. TË Àióneliwater priority ishuman .drinking water followed by livesto"x tnnx'ng water.' since it is almostpractically impossible to isolate domestic ano ruéJtocË orinr.ing *;i"i, combined orsupplementary systems are preferred. noweveilrovisions must be made for thelivestock to use the water without contaminatingln5 water source.

The nomadic population of lsiolo District moves their livestock mainly within the Districtbetween the wet season. and dry season grazing areas. The presence of water iscritical especially in.the dry seasbn, becauËe niar"irability of water will enable thelivestock to utilize the pasiures. 1e. pràÀni;d ;ïn" tir"síocx wàiàr suppties musttherefore be based on the potentiar ot iÀó órd,-.g ài""r.
The Ministry of .Livestock Devetopment thro_ugh the lsiolo Livestock DevelopmentProject (EM|-ASAI-) has been stu'dying tÀà ÍrËrio"r. potentiat of the district and ispreparing a plan.for the development öt tne tivestoóx sector. The provision of waterwill be part of this ptan, and bècause this wiil bàÉsed-oÀ tË i;íà;otential, it wi1provide a planning which is economicqlly 

"no 
éírironmentaily viable. wRAp hasdecided to support this planning and *iii'rr" tnË'iroposals for the planning of theindependent livestock wàter sup[ties.

The rural centres in tsiolo District,:errg the population for commerciat purposes,provide facilities for education, health, etc, ;àöid security. The centres offer anin-creasing quality and quantity of facíities 
"no 

iélrowing'rapioiv ài the nomadiccommunity increasingly make Lse of these. excluoin! lsiolo-tovín, thrr" are about 20centres. i

For each rural centre.a. w.ater system has been proposed with due consideration oÍ thewater resources availabili§ anó the appropriat€;teËh;;tógicàióptdË.-in a1 instancesthe traditional water souries have bddn included anà thei, protection recommended.

There has been d.isagreement by some communities on some of the recommendedsystems (especially the use of handpu.T'ps) uui trris was attributed to the lack ofawareness and poor planning of the facility. Further diaroguà ir'órió .àntinue àuiing

' Arid and semi Arid Lands..(ASAL) 
-Deveropment 

programme: summary ofTechnical R.eoort19n.!t1{e..qy'lolièy andRseuoevètopment programme 1989-199g.Report no. 0181-KE, tFAD/UíjOp, Nairobi, 19Bg- 
- -
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the planning stages of the proposed water supplies' ln fact popular participation

should be stimulated as early as posiiorà ior any'system to be successful. Also crucial

;ilffi"niè.g. nanO pump lypry oi àÈsa en§inó brands should be standardized in

tnà rlvnob Disirict Íor ease of maintenance'

Finally it should be noted that develpPle.l of water supplies alone 
-c?!not 

realise the

;;rót.A oènèms, lJ;Ë;. a ,Jrti-Oi§ciplinary .approairr is Íollowed in which health'

óolóàtion, animd hàahFr, environmentaíprotéction and the relevant infrastructures are

óil; iÀé à"ràioprnËÀi'iniii-"ti*. ÍÀà öoltaboration between the different sectors is

very important to àÀsure that tne aàvities take place within the scenarios laid out for

the-development of the ASAL areas.

1.2 Background oÍ the Studies

The execution of the pre-feasibili§ studies of the water supply to the.rural centres in

tsiolo District is carried out as part oi the Disïict water oevèÍoiment study (DWDs) of

lsiolo District.

This study was undertaken by the Ministry oÍ water Development in its role of

supporting tne oisiricti in their tàsk ó àér.roó the available watei resources in a safe

and sustainablewày.- T*à àónditions will have to be fulfilled to achieve this goal:

- The development oÍ water resources must be in balance both with the capaci§

of these re§ouices and with the conditions set by the environment'

- supply of water to the community must be. sustainable, meaning. that the

proposed .ó[àÀ"i be desigÀ"d in'agr"ement with the technical and financial

support 
"apaOiiiVóttne 

peöple Íor wÉom they will be constructed'

These conditions require a thorough assessme.nt gf the situation in the District and a

pi"nning tnat is in iuhe with the ró"io-e"onomic, institutional and technical develop-

ments. The results of this 
"r...r*é.'t 

ate included in Part 1, Part 2 and Part 3 of the

DWDS RePort.

The present volume can be considered as an Appendix to the DWDS' lt contains a

pre-feasibitity stuày of the water Írrry of eacà'centre (20) in lsiolo District' The

studies are baseJ',on tn" inÍormatioà'cóttected by the water Resources Assessment

and Planning pöéct fWnnpl "nó 
*"t" pregarq! in ctose cooperation with the

planning & Design Section of the lsiofo Oistiict Water Office' Useful information

especiaily on riveËtoct< ano on soció-eóÀomicar aspects was obtained from the lsiolo

Livestock oevetopàónipiotect truópl ot the Ministiy of Livestock Development. The

information was íerified duiing field visits in March and April 1991'

The objective oÍ the pre-feasibili§ studies is to summarise the existing information on

each centre and to provide 
" 

propoïài*qin, preriminary cosr estimatefor the required

water suppry d;€íoil;t.' riró-iiudies àre intenóed to provide more specific

proposats tnan tÉe ówos will coniainàÀo to provide a solid base Íor Íuture Íeasibili§

studies.

These feasibility studies may be combined with survey, design and costing oÍ the

supply Íor most oilne c.ntr.ís. foiióme centres howeïer, in particular Modogashe'

a thorougn teasiËiriiii ttrO, ió nifl neààed to decide what §pe of supplv can serve the

2



centre most suitably.

The pre-feasibility studies consist of background information, a water resources
assessment, a demand calculation, a description of the existing water supplies and
recommendations for the proposed water supply with a tentative estimate of capital
costs and Operation & Maintenance costs.

The pre-feasibility studies cover the domestic supply of the centres and include onty
a small part of the livestock supply associated with the centre. The livestock i3
expected to be covered by separate supply facilities either near the centre or in the
rura! areas. These livestock supplies are not planned within the current DWDS,
because this planning forms part oÍ the proposals by the lsiolo Uvestock Development
Project (ILDP).
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2 DESCRIPTION OF ISIOLO DISTRICT

2.1 Physical Features and Land Use

lsiolo District is located in Eastern Province of Kenya. The District covers a total area
of 25,605 square kilometres. Most of the land is flat low-lying especially in the lower
Ewaso-Nyiro Basin. Here, the land rises gently from east around Londiani swamp at
an altitude of 300 m above sea level to Kula Mawe at an altitude of 700 m above sea
leve!. To the north of the Ewaso Nyiro river, plateau lavas form low but clear
escarpments above the surrounding plains. The western part of the District contains
the Northern Grazing Area and the Livestock Holding Ground along the foothills of the
Nyambeni Range and the Mount Kenya Massif.

There are only four perennial rivers in the District, these are Ewaso Nyiro, lsiolo,
Bisanadi and Kinna. The lsiolo River originating from Mount Kenya is the source of
water for lsiolo Town. There are also many seasonal laggas in the District.

Most part of lsiolo District is composed of sandy soil, but along the perennial rivers
and swamp areas, black cotton and red soils are found. The sandy soils hardly
support any vegetation and erosion is rampant in this kind of soil.

Al! the land in lsiolo District is classified as low potential and is all trustee land
belonging to the Government and administered by the lsiolo Loca! Authority. Land
adjudication has not been undertaken in the District. The land area of the District is
classified as semi-arid for 57o, os arid for 30o/o ànd as very arid for 650/o.

Uvestock rearing is the main practise in the District. The nomadic population
continuously moves their livestock around the District in search of good pastures and
water. Livestock from North Eastern Province also often come to use the better
grazing in lsiolo.

Land use for farming activities is very limited. Some irrigation projects exist along the
Ewaso Nyiro and in Kinna. The District also has put land aside as Animal Game
Reserves.

Four main seasons are identified in the district. These are the hot and dry season
Írom mid-December to mid-March; the long rains from the end of March to the end of
May; the cool and dry season from June to September and the short rains from mid
October to mid December.
Monsoon winds are present throughout the year and they attain their peak during the
months of June, July and August.

The temperatures recorded in the District are generally high throughout the year with
slight variation due to altitude. The mean annual temperature Íor lsiolo station is
26.6'C. ln most parts of the District sunshine is abundant.

2.2 lnÍrastructure and Economy

lsiolo District is administratively divided into 4 Divisions viz:- Central, Garba Tula, Merti
and Sericho. These are further sub-divided into 11 locations viz:- Central, Ol Donyo
Nyiro, West, Garba Tula, Kinna, Kulamawe, Sericho, Modogashe, Merti, Malka Galla

5



and Bisan Biliku. ln total there are 27 sub-locations.

ln generalterms lsiolo District could be described as a rural district, there existing only
one urban centre - lsiolo Town, which is the District Headquarters with a 1988
estimated population of 15,0@ people. Other centres which are also Divisional
headquarters are: Garba Tula (5,6@), Merti (2,600), Modogashe (6,500) and Sericho
(1,300).

The centres offer the rural population commercia!, administrative and institutional
services. Hardly any industrial activis takes place here.

The infrastructure is poorly developed in the District, the only tarmac road is the road
link from the Meru - Nanyukijunction which covers only a small section of the District.
The total length of classified roads in 1983 was 1 1,406 km,64o/o are dry weather roads,
while the remaining 360ó are allweather roads. The road network is poorly distributed.

Electricity is available from the national grid in lsiolo Town only

2.3 Population

The total population of lsiolo District in 1979 was 43,478. The District is estimated to
have a population of 63,931 in 1988.

The population of the urban centre and some market and local centres is shown in the
table below.

Population Estimates oÍ Centres

Divisim Centre 1979 1988

CeYrtrst
CentraI
Garba Tuta
Garba Tuta
Garba Tuta
Sericho
Seri cho
xert i
tlert i

I sioto
Otdonyi ro
Garba Tuta
Kirna
Kulamare
l,lodogashe
Sericho
l4ert i
Bulesa

11
't

3
1

331
300
400
200
800
600
720
383
8ó0

4

1

1 5

2
5

2
1

6
I
2
I

,000
,000
,ó00
,500
,500
,500
,300
,ó00
,400

Sqrce: DDP

2.4 Livestock

Uvestock plays a major role in the economic activity of the District. Livestock
production is carried by pastoralists on individual basis as there are no group ranches
in the District.

There has been a gradual increase in livestock figures during the period 1984-1987 as
shown in the table below. The gradual rise in livestock numbers since 1985 is
attributed to the improvement oÍ pasture throughout the District after the 1984 drought,
also more watering points for livestock have been constructed.

o



Uvestock Population

1984 1985 1986 1987

Cstt t e
Sheep
Goats
Camts
Dairy Cattle
Donkeys

121
153
102
20

150
427
92?
978

127,210
161,622
108,068
22,82

35
7,729

'135,570
1U,702
I 13,459
?3,182

7A
81,1 t3

149,127
181;172
124,814
25,500

85
89,2?4

Sq,lrce: DDP

On the whole the district has a good potential for livestock production. The planning
for using this potential is being developed by ILDP (Ministry of Livestock Development).

2.5 Water Supply

Due to its semi-arid potential, water supply is a major constraint in the development of
lsiolo District. ln 1978, there were only 3 minor water supplies and 4 boreholes with
no distribution network in the entire District. This changed dramatically in 1983, when
there already existed 1 major urban water supply, 6 minor water supplies, 9 boreholes,
9 large pans and 3 small pans.

The six minor water supplies basically serve the divisional headquarters and other
centres with a relatively high concentration of population. The major urban water
supply, which is a conventional urban water supply serves lsiolo Township.

The existing dams and pans have a major problem of siltation thereby reducing their
capacity greatly.

2.6 Health, Education and Social Services

The new District Hospital which was inaugurated recently at tsiolo offers modern
medical services and has a 160 bed capacity. The old hospital building will be used
for infectious diseases with a 36 bed capaci§.

Two health centres are located at Garba Tula and Merti respectively. ln addition there
are 17 dispensaries. Access to some oÍ these dispensaries is poor and lack of water
make their administration rather difficult.

There are 38 primary schools in lsiolo District and 3 secondary schools. The school
attendance in lsiolo is generally low compared with other districts. This is mainly due
to the nomadic lifestyle of the people. The average dropout rate for girls is estimated
at 4Oo/o and slightly lower than this for boys.

The Ministry of Culture and Social Services assists the local communities to become
self reliant, by involving them in the planning of rural development initiatives. Progress
is being made and the number of registered women groups rose from 42in 1984 to
71 in 1988.

7
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3 WATER RESOURCES DEVELOPMENT POTENTIAL

3.1 Surface Water Development Potential

There are only four perennial rivers in the District. These are the Ewaso Ngiro, lsiolo,
Bisanadi and Kinna. The Ewaso Ngiro River flows from the Aberdare Mountains and
the north-western slopes of Mount Kenya, and is perennial until Bulesa (except in
drought years). Bisanadi and Kinna originate from the Nyambene Range and have
been used for irrigation purposes in the Kinna and Rapsu irrigation schemes. The
lsiolo River originating from Mount Kenya is the source oÍ water for lsiolo Town. There
are also many seasonal laggas in the District.

Apart from the data on the Ewaso Ngiro River, no other data of sufficient length and
continuity exist. The mean annualflow of the Ewaso Ngip at Archer's Post amounts
to around 660 million m3 with a minimum of 163 million m'in 1952 and a maximum of
2,780 million m' in 1962. The tow flows of the river have gradually decreased due to
an increase of water use in Laikipia District. ln 1985 and 1986 the Ewaso Ngiro dried
up in a reach of about 50 km upstream of Archer's Post.
An inventory identified 24 springs, mainly along the right bank of the Ewaso Ngiro
between lsiolo river and Malka Daka bridge. The discharg-es vary between about 5 and
mgre than 200 m'7hr. Other springs exi§t at Kinna (SO #/nr.) ànd at Kuru Barata (40
m'7nr1.

The river waters have already been extensively exploited so that their further
development potential is very limited.

3.2 Groundwater Development Potential

The Water Resources Assessment Study distinguishes two types of aquifer systems in
lsiolo District: (l) Regional Systems and (!l) Local Systems. The systems can be sub-
divided as follows:

System lA: Tertiary Marine SedimenÍs

The sediments overly the Basement in the eastern part of the District. The system
comprises layers of sands, sandstones and grits, interbedded with clay layers. The
potential of this system is quite good except for the southern zone (Zone 1) where the
salini§ and fluoride levels of the water are very high.

System /B: Volcanic Focks

Volcanics rocks (!ava flows) interbedded with sediments (old land surface deposits)
overlying the Basement complex. The potential of this system is high, with generally
good water quality.

SysÍem llA: Fissured and/or Weathered Basement

Fissured and weathered pockets in the metamorphic Basement rocks;the potentialof
this system is generally poor and water quatity is often not acceptable for human
consumption.
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System llB: Local NluvialDeposÍts

Alluvial deposits of Íluviatile, lacustrine or other nature. The most important aquifers of
this kind are the coarse river deposits along the Ewaso Ngiro. The potential of these
local (perched) systems is very variable, due to their limited extent.

A summary of the main data on the aquifer systems is presented below

Mafor AquiÍer Systems

Acpi f er
System

Uater
Rest
Levet

(m)

Tested
Yi etd

«rl ltrl

EC

(rSlcm)

F

(rEl t )

Remarks

IA-ZorcI
IA - Zone 2

IB
IIA
II8

30- I 00
30- I 00
10-40
20-60
20-40

3-20
3-20
5-30
1- 5
1-20

8,000-2ó,000
500- 5,000
500- 5,000

I ,000- I 0, 000
I , 000- I 0, 000

0.5-20
0.5-20
0 -2
t -5
Í -5

Groundrater not suitabte
Satinity variable, but acceptable
Hard rater
euat ity often probtematic
Borehote yietds variabte

More information on the water resources is contained in the Water Resources
Assessment Report.
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4 WATER DEMAND

4.1 Consumption Rates

The water consumption rates as issued in the MoWD Design Manual Íor rural centres
have been used as guidelines for determining demand.

uater consrmers Uater Consuption
t i tre/head/day

Peopte Hith individJst corrrectims
Peopte Hithout indivi&at cornections
One tivestock mit
Day schoots rrithout tlc
Boarding schools
Dispensaries / Heatth centres
out-pat i ents
Bars
ïea rooms
Eutcher i es
Shops
Hotets (lor ctass)
Àdnini strat ive of f ices

40
10
50

5

50
5000

20
500
500
500
100
50
25

llday

t/day
t/day
llday
llday
t/bed/day

The percentage of individual connections is assumed to be 5o/o oÍ the total population
rising to 10olo ànd 20o/o in the future and ultimate design years.

4.2 Desion Perlod

The scheme is to be designed for water requirements at the end of the design period
i.e 20 years.

Taking into account the period required for preparation of the projects and for
procurement of adequate funds, it is likely that the schemes shall only be commis-
sioned after several years, hence the initial year has been taken as 1995, the Íuture
year as 2005 and the ultimate year as 2015.

4.3 Projected Growth

The annual growth rate Íoreseen for the whole District population in the current District
Development Plan is declining Írom 3.91o/o in 1988 to3.82o/o in 1992. The population
of the centres will probably grow at a higher rate, therefore a growth rate of 4.Oo/o will
be used for projection within the 20 year planning period.

For specific centres deviation from this rate is possible. Garba Tula may grow at a
rg
h

h
a

her rate iÍ the road through Kinna to Maua is improved. Merti has shown already
igh growth in recent years. For both centres a growth rate of 57o was applied.

The growth of the education facilities was assumed to be above the general population
growth as it is expected that parents will appreciate more and more the value of
education. A rate of 6o/o was used.

The growth of the health Íacilities was assumed to correspond with the grovvth rate of
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the population. Also hotels and administrative offices are expected to increase at the
same rate as the population.

The number of shops and bars was assumed to grow at a lower rate as the population
al2o/o per year.

4.4 Livestock Demand

It is assumed for the purpose of the preparation of the pre-feasibility studies that the
livestock numbers using the water supply shall remain constant. lf the number of the
livestock resident at the centre is unknown, then an estimated 1Oo/o of the livestock in
the rural area surrounding the water supply (often corresponding with the deda-area)
was assumed to depend continuously on the water suppty.

The demand of the livestock which is only temporarily present at the centre, e.g. during
the dry season, was not taken into account for the calculation of the supply capacity
of the water supply facility. lt was considered that this seasonal demand will be
covered by separate supplies for livestock only, which supplies are planned by ILDP
(Ministry of Livestock Development). This planning takes into account the range
potential of the area, which potential is not regarded here.
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5 WATER SUPPLY ALTERNATIVES

5.1 Alternative Sources

The sources of water available in general are groundwater, surface water and rain
water. This section describes the possible technologies for using these sources.

Surtace Water lntake

This normally consist of a weir or dam constructed across a perennial river. The
cheapest abstraction alternative is by gravity but pumping is used where the
topography does not allow. ln lsiolo District only few perennial rivers do occur,
therefore this alternative source is not a general option. lsiolo Town Water Supply is
currently the only surface water supply; it has an intake weir on the lsiolo River.

Sub-Surfa ce Dams/Sand Dams

These are constructed on seasonal rivers (laggas) to retain the sub-surface flow in
the shallow (sandy) sediments. Suitable sites often coincide with natural barriers in a
river such as a rock out-crop or impervior.Js material in the river bed. This alternative
is recommended where groundwater potential of deeper aquifers is lacking or saline.
Examples of sub-surface dams in lsiolo District are found at Oldo Nyiro. The
possibilities of using sub-surface dams at Modogashe, Eldera, Bulesa and Bisan Biliku
should be investigated.

I nf i ltration Gal leries

lnfiltration galleries are made of pipes, gravel or other pervious material and buried
across (seasonal) rivers, sometimes in combination with a sub-surface dam. The
galleries tap the shallow groundwater in such rivers and are connected to collector
wells constructed on the banks. The water is pumped from these wells to the supply
point. The use of infiltration galleries in wide channels such as the Ewaso Nyiro or the
Galana Gof may make a sub-surface dam unnecessary, because the groundwater will
stop flowing in downstream direction due to lowering of the groundwater table.

Dug-Wells

Shallow large diameter wells are recommended near laggas where sediments or
weathered rock oÍ sufficient thickness occur. They can also be used as off-takes from
infiltration galleries, sub-surface dams, pans and dams.
Hand dug wells protection includes lining the inner side with brick, stone or concrete
(precast or cast in situ) and covering with a slab on which a handpump may be
installed. Arrangements Íor drainage of excess water are also necessary. Appropriate
sanitary practices should be enforced by the community to eliminate (faecal) pollution.
Traditionally hand dug wells have been a source of water for both domestic and
livestock use in lsiolo District. lt is recommended that such traditional sources be
studied and easier ways of protection and abstraction be initiated, especially with
respect to protecting good water quali§ Íor domestic use.
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Boreholes

The groundwater potential in lsiolo Distrist varies according the geology and the water
quality of the groundwater. ln the Basement area borehole yields àie low and the
water is often saline, except where the Basement is covered with limestones. ln the
volcanic lava's borehole yields are usually good and the water quatity is normally
acceptable. The sediments in the Ewaso Nyiro and the Galana Gof rivers contain fresh
groundwater, but only at shallow depths, below which very satine groundwater is found.
SuccessÍul boreholes in this area are only found at Merti and Sericho.

Pans and Dams

Pans are water retaining structures which can be constructed by using manual labour
or small earth moving equipment. ln lsiolo District their capacities range from 20,000
,ne lBibi pan) to over 50,000 me (Wamahatho & Madodubera pans). Thè site selection
and size of lhe pan should be done by qualified personnel to avoid silting by erosion
and ecological damage. The water is generally suitable for livestock bu1 fór human
consumption a shallow well or an appropriate off-take structure is recommended.

Roof Catchments

Roof catchments are suitable from structures with sufficient roof area, such as schoots
or health centres. Rural dwellings are not suitable and normally also not permanent.
Rainwater should be considered as an additional source and storage of srifficient size
is. a prereglisitg to ensure water availabili§ throughout (or a largè part o0 the year.
The potential of rain water is limited, because rainfall quantities aie Ëw in the oidtrict.

5.2 Alternative Technologies

This section describes some of the possible technologies to be applied in the proposed
water supply systems.

Borehole with Handpump

Water is normally of good bacteriological quati§. The handpump can later be
upgraded to a mechanically powered system when demand increases. The population
served is limited to 200 people per handpump to avoid damage. Pump yields decrease
with depth.

Shallow Well with Handpump

Good quality water may be abstracted from protected wells. The advantage of this
technology is that the local communi§ who have a lot of experience in the- use and
construction of handdug wells may easily adapt to protected hand dug wells.
However the handpump is not Íavoured by the Borans, because of the low output.
Handpumps are only feasible at places where the water wil! be used Íor human
consumption only. The experience from Boji shows that installation of handpumps on
sources which are also used for watering livestock, is not advisable.
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Diesel Powered Pump

From interviews during field visits this was the most favoured technology option
because according to those interviewed "diesel powered pumps produce a lot of
water". The communities were also ready to "purchase the fuel required to run the
engine". But payment of operators and maintenance is normally expected from the
government. This system is suitable for intensive livestock watering during the dry
months. The sustainabili§ of this system is however doubtful, due to the remoteness
and poor accessibili§ oÍ many areas. The submersible pump driven by a diesel
generator is preferable to a direct driven pump. The maintenance of the submersible
pump is minimal, but the maintenance of the generator is more complicated. The
advantage of this system is easy operation, possibility of high pump yields and extra
use of generator for lighting, etc.

So/ar Powered Pump

The submersible pump is driven by energy from solar panels. This system does not
require fuel, but at times oÍ cloudiness it does not produce water. The solar radiation
of lsiolo District at 5 kWh/mz is sufficient to run most types of solar pumps. Since they
have very Íew moving parts this system can easily be maintained and managed for a
long time. Except for its capital cost per capita the system is reliable, sustainable and
environmentally sound.

Wind Powered Pump

The pump is directly coupled to a windmill. This system does not require Íuel, but it
needs a good wind potential with winds of sufficient speed and frequency. This is
apparently found only in the western parts of the District. The initial capital costs are
high, but O&M costs are low.

Animal Powered Pump

Traditionally donkeys are used for transporting water from the handdug wells in most
of lsiolo District. These can as well be used to pump water. This technology is not in
use in lsiolo but should be tried both for domestic and livestock watering. ln fact it may
be an appropriate system because except for the maintenance of the pump, the prime
mover (animal power) requires little maintenance. The technology can also be adopted
Íor use in the present handdug wells.

Desalinisation

Although distillation, reverse osmosis and demineralization can make saline water
potable, such technologies have been considered to be too expensive and beyond the
requirements of lsiolo District.
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5.3 Materlals

Building Materials

These can be divided into two sets:

(a) Rgady made - such as fittings, general hardware and prefabricated material.
Also included here gould be pumping equipment. Allthese have to be bought
at lsiolo or outside the District.

(b) On site fabricated material such as blocks, timber and timber products.

Both categories would be needed in varying quantis and at different times in the
course of any proposed construction activi§. Adequate timing of supply should be
ensured to avoid complications of storage.

Pipes

Preferable piping material should be G.l. pipes. PVC pipes are cheaper ,but often
give problems as it appears that installation prescriptions àre not adherbd to, e.g. the
required burying depth. PVC pipes are also easily damaged by excessive heat and
girq$ sun. G.l. pipes have to be used where terraín can nót dlow adequate depth or
likelihood of exposure. Types and sizes of pipes are included in the Cóst Estimate.

Storage

Following are notable features of the storage provisions

(a) The area being very hot, needs overhead shades for most materiats that can be
destroyed by direct heat or sunlight such as pipes. The shade should be made
using local materials.

(b) Nuisance of termites require that platforms be provided for materiats such as
timber and related items. Atternatively, cemented bays be provided.

(c) Securi§ of stored materials be looked into such that there is adequate housing
for caretaker staff; thus staff housing should be a priori§.

(d) Handling into and out of storage sites be carefully plànned with respect to
proposed construction sites to reduce costs of double handling where it can
be avoided.
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6 WATER SUPPLY PROPOSALS

Considerations6.1

Communities anywhere in the world always desire to have the best. They tend to
overlook the excessive cost of desirable, but unreasonable, high technology options
and their consequent maintenance problems. Environmental effects are also often
disregarded leading to damaged ecosystems. A suitable technology option would be
that which meets the basic needs of the current generation without undermining the
conditions for Íuture generations. Sustainable development is increasingly becoming
a guiding principle for development. For example it would be futile to equip a high
yielding borehole with disregard to overgrazing.

The possibilities of developing smallyielding water supplies for domesticwater supplies
in the trading centres is appealing, but most of the trading centres of lsiolo District are
also in the dry grazing areas. Livestock are expected to be conveniently watered
during the dry months and therefore it would better to develop high yielding sources
near the trading centres to be used only during dry months. The planning of such
supplies as mentioned earlier, will be done by ILDP (Ministry of Livestock Develop-
ment).

The choice of technology and type of system was based as much as possible on the
Ío!lowing considerations:
- the water supply will include a small distribution system providing water to

communal water points and some individual connections
- the place where the people can obtain the water Írom a communa! water point

should be nearer to their homes than the location of the traditional unprotected
source,

- the quality of the water supplied must be reliable and if possible better than the
quali§ of the water which is used now,

- the capita! costs are expected to be provided from external funds and will not
be retrieved from the sale of the water,

- the operation and maintenance costs are expected to be borne by the
communi§ from the sale of the water,

- preference is given to systems with Iow operation and maintenance costs, even
if these have higher capital costs,

- the supply should be capable to provide water even during prolonged periods
of drought.

6.2 Preliminary Cost Estimates

The preliminary estimate of the capital costs was based on unit costs derived Írom the
most recent tenders received from similar works by the Planning & Design Division of
the Ministry of Water Development. Current prices (1990) for pipework, pumping
equipment and other plant where applicable, were obtained also from local manufac-
turers and supply agents. An overview of the unit costs is included in Part 2 of the
DWDS.

The presented cost estimates should be considered as preliminary, because atthis pre-
feasibili§ stage detailed survey and design have not been done. Also, some of the
suggested technologies are relatively new to the District, such as infiltration galleries,
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and detailed site investigations are still needed to confirm their applicability.

A preliminary sum and a general contingency sum were included in al! instances. The
preliminary sum although arbitrary, was based on the expected quantity of design and
survey work needed during the feasibilis study.

The operation and maintenance costs include staff costs, fuel costs and general costs.
The staff costs are based on the present government rates and since a general term
"water supply attendants" is used, it is expected that the communis shall recruit the
attendants locally and pay them a negotiated salary. Depending on the complexity of
the recommended system the salary has been taken to range between Ksh 9@ and
Ksh 1,500. ln the bigger centres like Garba Tula, Modogashe and Merti the District
Water Office should provide the water supply attendants.

The cost of fuel is based on the diesel used (5.3 !/h0 by a I HP diese! engine. ln
hybrid systems (i.e. solar combined with diesel) a generous estimate has been allowed
for the extra pumping required with diesel.

As general O&M costs were considered repairs of bursts, leaks, control systems like
valves, etc. and any other preventive maintenance. A lump sum per month of
approximately Ksh 3,000 to Ksh 5,000 was estimated for this purpose.

6.3 Results oÍ the Pre-Íeasibility Studies

The proposals described here cover the domestic water supply to the centres and are
presented for each centre in separate pre-feasibility reports, which are attached. A
summary of the results is provided in the Appendix. For each rural centre a short
description is provided, while the more technical data and the estimates of capitalcosts
and O&M costs are presented in two tables on the next pages. The location of the
centres is indicated on Plate 1.

At many centres the only good source of water is found in the sandy sediments of
the nearby dry river bed. Currently that water is obtained by digging shallow welts in
the sand and the water is transported by donkey to the centre. lt is proposed to
abstract this water using horizontal drains or infiltration galleries (pipes) which are
connected to a collector well located on a safe site on the river bank. This technology
has been applied in the past at Modogashe only and with an improved design and
construction method (especially larger depths of the drains) should provide the
required quantities of water. For pumping preference was given to solar systems with
a stand-by diesel generator. The capital costs of such a system are higher, but the O
& M costs are considerably lower.

The capital costs of the proposed systems which deliver water through water points
in the centre range for most centres between 1.8 million to 3.6 million Shs. The capital
costs per household are about 5,000 to 10,000 Shs.

The O & M costs of the systems in the smalt rural centres are based on the salary for
2 pump attendants and the expenses for Íuel and general maintenance. The annual
O & M costs per household range between 200 to 400 Shs, which must be affordable
for most of the people. The proposals for the water supplies assumes that the
community will organise the O & M and will be responsible for the financia! administra-
tion. The MoWD is expected to assist mainly in the maintenance part of the operation.
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PRELIMINARY COST ESTIMATES OF PROPOSED WATER SUPPLIES
FOR RURAL CENTRES IN ISTOLO DISTRICT

I eoputation 
I

I cenme I

tt
tl

Design I capitat costs I o&ilcosts I costsper Househotd I Reqrired

Poputation I I per llonth Fot tor-up
Estimate I I I

1990 | <Ksh) | «rstrl I

Capi ta t

(Ksh)
lArrruat o&il1

I rxstrl I

| lgare t{ara 
I

I xipsins 
I

I otdo ryiro I

tt
I Garba ïuta 

I

I eibi / ouse 
I

I xima 
I

I eo;i I

I Gafarsa 
I

I Kul,amare I

I xatka oaka I

tt
I risan Eitiku I

I oadacha Bassa 
I

I xatka catta I

I Butesa I

I Korbesa I

I xerti 
I

tt
I etdera I

I xodogashe 
I

ll
I lresa Boru I

I sericho I

1,200

1,420

2,000

I ,200,000
2,2oo, oo0

2,25o, ooo

8,000

7,000

10,000

5,000

7,750

5, óoo

400

300

300

3

1

t

5, ó00

1,800

2,500

1,100

1 ,700

1 ,500

1,100

2,5oo,ooo

1 ,7ó0, 000

2,5oo, ooo

I ,350, 000

2, 1 00,000

900,000

2,100,000

21,500

8,000

7,500

7,000

8,000

13,000

6,500

2,250

5,000

5,000

6,100

6,000

3, ooo

9,500

230

?70

180

380

280

520

350

213

112

1,2

112

1

213

I

1 ,500

1,400

1,600

1,700

1,E00

3,000

2,í)o,ooo
5,500,000

3,500,000

4, Í 25, ooo

3, o25, ooo

1 ,540, 000

ó,500

1 I ,000

I Í,000

8,000

8,000

I 7,500

9,500

12,500

I I ,000

12,000

8,500

2,600

260

470

400

300

270

350 213

1,250

7,000

2,750,000

5,7oo, ooo

6,500

22,500

1 1 ,000

4,100

300

190

l,ooo
1,010

3,400,000

517,000

7,000

7,100

Í 7,000

2,500

4ZO

440 213

Key: Fottor-tp: I - Feasibititystr.rdy, 2-Design, 3- Irptemntation
A househotd corprises five peopleIote:
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7 IMPLEMENTATION OF PROPOSALS

7.1 Operation and Maintenance procedures

tt is clearly recognized that in any rurat water supply scheme the people using the
system must be involved from the beginning, not just to act as unpàid iaboureré but
to be.full.co-operating partners in the scheme. lt is important to note further that,
participation by the potential beneficiaries should not be r.egarded merely as a means
of reducing.costs. This. will give the people a chance to pàrticipate in a development
project (which is meeting their genuine needs) and hence give them a sense of
responsibili§ and'ownership'. Thiswould not be achieved with óommunities which are
given services at no cost to themselves.

For the proper operation of a water supply system a number of conditions have to be
met:

Participation oí the Community

ln addition to the remarks above, it must be noted that the organisation of the
communi§ participatiol isll specialist task, which must be carried ou1 by qualified and
experienced- personnel. These may come from the Ministry of Cufiríe'and Social
services or from NGo's of which several are active in this fiel-d.

Training

T!1e v.vater supply attendants must be properly trained. Experience shows that
attendants should be selected from the community and trained buring the implemen-
tation of the project. This would ensure the succesó of village levelopeiation and main-
tenance.

Fuel Availability

Fuel storage Íacilities of suitable size should be constructed because some roads are
unaccessible during the rains. However strict rules should be applied to avoid the fuel
being "lost" or "evaporated".

Maintenance of Machinery

Preventive maintenance of p1lmps and other machinery requires that spare parts are
available at the right time. This means that robust primpióg sets shouh bè recom-
mended and standby.units_in good working condition be'preÉent especially in view of
the accessability of lsiolo District. Pipes aÀd tittings shor.itd be stockeo toi tne repair
of bursts.
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O & M Expenses

Due to the limitation of Íunds the Government is encouraging the running of projects
by those they are supposed to benefit. This establishes a greater sense of responsi-
bility and ownership within the community.
The community should with the guidance of the District Water Board decide on an
appropriate tariff to enable them to pay the water supply attendants, to purchase spare
parts ànd to pay for other costs of maintenance. Depreciation of capitalcg§ts may not
be included initially, but in the future should also be part of the water tariff.

7.2 Follow-up to Pre-Íeasibility Studies

The pre-feasibility studies presented here provide summaries of the existing information
on e'ach centre and provide a proposalwith a preliminary cost estimate for the required
water supply deveiopment. The studies are intended to provide_ more- spgqific
proposaÉ th-an the DWDS will contain and to provide a solid base Íor Íuture feasibility
studies.
These feasibilis studies may be combined with survey, design and cosiing of the
supply Íor mosi of the centres. For some centres however, in particular Modogashe,
a thoiough feasibili§ study is still needed to decide what §pe of supply can serve the
centre most suitably.

The type of follow-up studies required for each centre are indicated in the table on
pagei'2. These studies cannot be carried out alone by the Planning &. Design Section
of tne District Water Office, because sufficiently qualified personnel is not available.
Assistance from the MoWD Headquarters or Írom engineers employed by NGO's will

be necessary.

The most important task for the feasibili§ studies is to prove that the infiltration.galleries
provide a suitable solution, which is also economically viable. This technology has
been proposed for many centres along the Galana Gof and the Ewaso Nyiro.
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I SUMMARY OF WATER SUPPLY STUDIES FOR RURAL CENTRES

Ngare Mara

The existing borehole with windmill is operated by the mission but it atso supplies the
centre through a storage tank and severalwater supply taps. The new borehole drilled
by WRAP is expected to relieve this supply and construction of a pumphouse, pipeline
and storage tank is already underway. The funding of the new supply is from RDF
funds. The community has not yet been contacted about their expected role in the O
&M.

Kipsing

The centre is located in the Livestock Holding Ground area of LMD and is not gazetted.
Water supply development depends on the future status of the centre. The most
suitable water source is the groundwater in the shallow sediments of the Kipsing River.

Oldo Nyiro

The centre is Iocated above a deep valley where already three sand dams have been
constructed. The lagga in this valley provides the only nearby source of water.
Extension of the water supply is needed, because currently it only serves the mission,
the school and the dispensary. More studies are necessary to determine the most
viable solution. Preliminary recommendation is to construct more and /or higher sand
dams or to try a (shallow) borehole in or next to the lagga.

Kulamawe

The existing borehole is equipped with a diesel pump. The capacity of the pump and
borehole is sufficient to supply both the centre and the livestock however the present
way of operation benefits the livestock, because diesel is bought to supply the animals
and only rarely to supply the centre. The operation of the pump is organised by the
community and maintained by the MoWD. lt is proposed to separate human and
livestock supply and a new borehole was drilled on the other side of the centre. lt is
recommended to equip this borehole and to use it for the domestic supply.

Malka Daka

The only good source of water is the shallow groundwater in the bed of the Ewaso
Nyiro. The water is currently taken from shallow open handdug wells in the sand and
transported in jerry cans by donkey to the centre" lt is recommended to abstract this
water with infiltration galleries buried across the river and connected to a well on the
bank of the river. The water may be pumped by a solar system and transported to the
centre through a pipeline of 4 km. The capital costs of such a system are high, but
theO&Mcostsarelow.
It is proposed to move the centre to a site further away from the river because of
flooding. This would make the supply of water more expensive, as no other sources
of water are available in the vicini§ of Malka Daka.
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Garba Tula

The town is supplied from a borehole, which is located at about 3 km. New boreholes
were drilled much closer to the town and the operation and also securi§ of these
should be better. The boreholes provide enough water to cover the domestic demand
at Garba Tula. A combination of diesel and solar powered pumps may be used on the
boreholes to reduce the operation costs.

Bibi/Duse

This centre is proposed to be reopened and it was therefore included in the pre-
feasibility studies. At the old site of Duse centre field investigations indicated that there
is no possibili§ to have a supply from either groundwater or surfacewater. A centre
at this site thus seems not feasible. The investigations at Bibi, about 4 km Írom Kinna
indicated better possibilities for groundwater and a borehole was drilled. The yield of
this borehole is sufficient to supply a new centre at this site.

Knna

The spring at Kinna has always been the source of supply to the centre. The quantity
of water is more than enough, but it is infected with Bilhazia. The spring area needs
protection before it can be used again to supply the population. Boreholes drilled at
the centre may also be used for water supply. lt is recommended to use a combina-
tion of both sources to provide Kinna with a reliable supply system.

Boji

The three wells at Boji provide population and livestock with water. To saÍeguard the
quality of water for human consumption, it is recommended to separate both supplies.
A new borehole may be used for supply of the population using a solar pump. The
wells can continue to be used for the livestock.

Gatarsa

The only good source of water is the shallow groundwater in the bed of the Ewaso
Nyiro. The water is currently taken from shallow open handdug wells in the sand and
transported in jerry cans by donkey to the centre. lt is recommended to abstract this
water with infiltration galleries buried across the river and connected to a well on the
bank of the river. The water may be pumped by a solar system and transported to the
centre through a pipeline of 4 km. The capital costs of such a system are high, but
theO&Mcostsarelow.

Bisan Biliku

The only good source of water is the shallow groundwater in the bed of the Ewaso
Nyiro. The water is currently taken from shallow open handdug wells in the sand and
transported in jerry cans by donkey to the centre. lt is recommended to abstract this
water with infiltration galleries buried across the river and connected to a well on the
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bank of the river. The water may be pumped by a solar system and transported to the
centre through a pipeline of 4 km. The capital costs oÍ such a system are high, but
theO&Mcostsarelow.

The costs of the supply may be reduced if the supply is combined with the supply of
Malka Daka, which is located on the other side of the river.

Dadacha Bassa

This centre was moved in 1989 because of flooding. The present site offers no
possibili§ nearby of using groundwater or surface water Íor it's water supply. The
follow-up studies on the water supply to this centre should therefore also consider
moving the centre once again, to a site closer to a reliable water source.

Malka Galla

This centre was moved in 1989 because of Ílooding. The nearest reliable water source
is probably the groundwater at the Ewaso Nyiro at about 5 km. More studies are
recommended to establish the best source of water for this centre. The studies should
also consider to move the centre to a site closer to a reliable water source.

Bulesa

The only good source of water is the shallow groundwater in the bed of the Ewaso
Nyiro. The water is currently taken from shallow open handdug wells in the sand and
transported in jerry cans by donkey to the centre. lt is recommended to abstract this
water with infiltration galleries buried across the river and connected to a well on the
bank of the river. The water may be pumped by a solar system and transported to the
centre through a pipeline of 4 km. The capital costs of such a system are high, but
the O & M costs are low. The distance of the centre to the river is about 4 km, which
makes the supply of the centre very expensive. The costs of the supply may however
be reduced somewhat, if the supply is combined with the supply of Gafarsa, which is
located on the other side of the river.

Korbesa

The only reliable source of water is the groundwater in the flood plain of the Ewaso
Nyiro. A borehole or dug well should be constructed to tap this water. The borehole
or well should be safe from flooding. !t is recommended to install a submersible pump
powered by a solar system. Dug wells with hand pumps are suggested as an
additional supply of safe drinking water. These may not be accessible during the wet
season due to flooding.

Merti

The existing borehole and supply system is insufficient to cover the whole demand at
the town. The distribution system and storage Íacilities need rehabilitation, because
much water is currently lost through leakages. An additional borehole was drilled
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recently, which will assist to provide the required quantity of water. lt is recommended
to install a solar system on one of the boreholes to reduce the fuel consumption.

Modogashe

The supply of water to this town has been a problem for a long time. lt appears that
the shallow groundwater below the Galana Gof is the only source of fresh water
nearby. But even this source may be depleted at times of drought. More studies are
recommended to determine the reliabili§ of this source. lf this turns out not to be
sufficient, than an alternative supply must be identified for drought periods. This may
well be a source (borehole) at a distance too large to be economically connected to
the town. ln that case it should be considered to rely on emergency measures for
supply during drought, such as transport of water by tankers to the town. lt is
recommended to construct a regular supply from infiltration galleries buried across the
lagga. These are to be connected by a collector pipe to a central well from where the
water is pumped to an elevated storage tank. Solar pumps and stand-by diesel are
recommended.

Eldera

The only reliable source oÍ water is the groundwater in the riverbed of the Galana Gof.
The water is currently taken from shallow open handdug wells in the river bed. lt is
recommended to abstract this water with infiltration galleries buried across the river and
connected to wells on both banks of the river. The water may be pumped by a solar
system to an elevated tank and distributed to the centre. The capital costs of such a
system are high, but the O & M costs are low.

/resa Boru

The only reliable source oÍ water is the groundwater in the floodplain of the Ewaso
Nyiro. A borehole or dug well should be constructed to tap this water. The borehole
or well should be safe from flooding. lt is recommended to install a submersible pump
powered by a solar system. Dug wells with hand pumps are suggested as an
additional supply of safe drinking water. These may not be accessible during the wet
season due to flooding. The existing borehole should be tested to check whether it
can be used.

Sericho

The existing system uses a solar pump and the water is distributed through water
kiosks in the centre. The supply covers the existing demand. The water supply is
usually closed during the afternoon to ensure that there is water in storage for supply
in the early morning. The communi§ has proposed to add a diesel pumping set to the
system to enable the supply of cattle troughs. lt is recommended that this will be
financed by the communi§ as they should be able to pay for supplying their cattle.
It must be investigated whether one borehole with a diesel pump can replace the thirty
or so dug wells which are currently used for watering the livestock.
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PRE.FEASIBILITY STUDIES OF WATER SUPPLY DEVELOPMENT

REPORTS OF RURAL CENTRES, ISTOLO DISTRICT:

Ngare Mara

Kipsing

Oldo Nyiro

Garba Tula

Bibi / Duse

Kinna

Boji

Gafarsa

Kulamawe

Malka Daka

Bisan Biliku

Dadacha Bassa

Malka Galla

Bulesa

Korbesa

Merti

Eldera

Modogashe

lresa Boru

Sericho
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1 INTRODUCTION

1.1 Background

Ngare Mara market is located 18 kilometre north of tsiolo town on the right hand side
of the lsiolo - Marsabit road. lt is sited close to Ngare Mara seasonal stream. The
area is inhabited by Turkana and Samburu tribes with an estimated population of 2,960
people. The market is inhabited mainly by Turkana.

The Ngare Mara stream was once a permanent river. Due to development of modern
agriculture in its upper reaches leading to irrigation in Meru District the quantity of water
flowing downstream is very low in the dry season and this quantity only íncreases
during the rain season.

Quite a number of livestock find pasture within the area getting water from Ngare Mara
river, hand dug wells, Uaso Nyiro and others at Chumvi yale.

1.2 Social Economic StratiÍication

Ngare Mara is a major local market being the administrative centre of Central Location
of Central Division. Like other parts of lsiolo the area is saíd to have substantial
livestock numbers although not actually at the centre but in the surroundings. About
89o/o oÍ the people depend on livestock. There is also minimal cultivation witnin the
area along Ngare Mara river.

The nearbY ggme parks do not provide much income. Only nine people are employed
in the tourist industry.

1.3 Scope oÍ the Report

This report covers the supply of water to Ngare Mara trading centre and its surround-
ings. The population mainly depends on the catholic mission borehole for their
domestic use. Since the area lacks enough water there is likelihood for livestock to
benefit from the water project if completed.

DESCRIPTION OF THE PROJECT AREA

2.1 Location

Ngare Mara is a fast growing centre situated about 18 km along the lsiolo-Marsabit
road. The centre is located next to the game parks Buffalo Springs and Shaba. lt is
situated on latitude 0o 50'N and longitude 37" 38'E.

The centre is located in Central Division of lsiolo District and is the administrative
headquarters of Central Location. The assistant chief resides at the centre.

2.
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2.2 Topography

Ngare Mara is located in a comparatively flat plain which is tilting towards the north.
The only permanent river close to the market at a distance of 20 km north is the Ewaso
Nyiro river. But the area between the river and the market is game reserve. It is
therefore not possible to get water from Ewaso Nyiro. The quantity of water flowing
down stream in the Ngare Mara River is very low in the dry season and even flow may
stop during dry years. The flow quantity increases during the rain seasons. The
drainage of the area is poor.

2.3 Climate

The area has a semi-arid climate with an average annual rainfall between 300 - 400 mm
and the annual potential evaporation is below 2000 mm. The average annual
temperature is about 25'C.

2.4 Soils and Vegetation

The area consists of scattered acacia trees and sparse low bushes. The soils
comprise of mostly black cotton soilmixed with grey stony patches with silts and gravel
of kunkar limestones.

SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

The assistant chieÍ oÍ Ngare Mara resides in the centre. Currently there is no
administration office opened and the public is served from the divisional offices at lsiolo.
One livestock, agriculture and public health technician have been posted at Ngare Mara
but they operate from lsiolo.

3.2 Education

There is only one primary school opened in early 1979 with one class of 35 pupils.
Presently it is a full primary with about 160 pupils and 9 teachers. About 90% of the
students are Turkana in origin, the rest are Borans and other residents (Samburu and
Meru). The school is expected to expand soon. A nursery school has currently 35
children and one teacher. There are no boarding facilities.

3.3 Health

One local dispensary operated by the catholic mission from lsiolo is served by a mobíle
health vehicle which visits the centre once a week. The average attendance is 100
patients. The most common diseases are malaria, URT! and skin diseases.

3.
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3.4 Commerce

Ngare Mara serves as major trading centre Íor the local people. There is no possibility
to have industries there but likelihood forthe town to expand, if water is made available.
Currently there are four shops, one bar, one tearoom and a butchery. Seven hawkers
operate from the centre. There is no open air market.

3.5 Transoort

Ngare Mara is wellplaced along the Isiolo-Marsabit main road. Paths within the centre
can be difficult during the rain season as they are not murramed and not clearly
defined.

3.6 Agriculture

There is development of modern agriculture in the upper part of Ngare Mara stream
and there is likelihood oÍ Ngare Mara people being introduced to agriculture. At least
with the little rainfall which falls in the area some drought resistant crop might do well.

3.7 Livestock Husbandrv

Like other parts of lsiolo district the area is depending on livestock. All the people are
pastoral. The number of livestock in this area is according to the chief: 37,000 cattle,
41,141 goats, 1,121 camels and 3,000 donkeys. The herd at the centre is 860 cattle,
300 goats and 70 donkeys.
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4. WATER RESOURCES

4.1 Groundwater

Ngare Mara centre falls undeÍ zone 1b of the geologic formation. This zone is
composed of old land surface deposits and sediments interbedded between the lava
flows or outcropping limestones overlying the metamorphic rocks. !n Ngare Mare
deposits of volcanic origin predominate.

Data from boreholes indicate that water struck levels range trom 17 to 31 m. while
water rest levels range from 9.4 to 2O.7 m. below ground level. Yields from these
boreholes ranges between 8.5 and 30.0 m3/h.

Water is chemically fit, EC = 1.56 mS/cm, TDS = 936 mg/|, HC03 = 186 mg/|.

Borehote
IurÈer

TotaI
Depth

(m)

llater
Struck
Level

(m)

lrater
Rest
Level

(m)

Tested
Yietd

«rP ftr I

EC

(mS/cm)

HCO3

(ms/ t )

F

(ÍrE/t )

Remarks

c7314
c7406
c7696
c8976

70
50

45.4

17
21

3t

14
9.4

20.7

t 0
8 5

30

1.56
1.3

1.4

18ó 0.ó Equi pped ri th ri ndni L l,

Equipped rith rirÉnitt
Equipped rith rirÉnitt
Dritl,ed by !rRAP

CPK)

CPK)
Hiss t on)

4.2 SurÍacewater

The Ngare Mara river is an alternative source of surface water during the rainy season.
however this river is not dependable since it dries up at this point due to too much use
upstream on irrigation.

The Ewaso Nyiro River is located across the game parks and is not accessible for
livestock. The distance from the centre is 20 km.
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5. WATER DEMAND

5.1 Human Population

The current population of the sub-location is 2,960. The current population of the
centre is 640. The population used for the demand calculation is 1,200. The growth
rate is 4o/o.

5.2 Education

The student population including teachers is 205. lt is assumed that this will increase
at a growth rate of 6"/".

5.3 Livestock

The number of livestock is assumed to remain constant for the purpose of this
feasibility study. Only the number of livestock at the centre is assumed to benefit from
the water supply.

5.4 Health

Water demand for a health centre is included, because one may be opened in the near
future. The same growth rate as for population is taken.

5.5 Commerce

The number of hotels, shops and other commercial institutions will increase at a lower
rate of 2o/o às the population.
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Basic Data and Projections used Íor Demand Catculation

Ccrsr-r Tlpe t990 19t 5 2ÍXr5 2015

Poprlatiqr rith individuaI connections
using Corm,.rnal trater Points

60
1,i40

73
386I

216
1,944

610
5592

Ed.catisr Primary Schoots: Students
Other Schoots : Students lot 274 491 727

LiYestck Indigenous Cattte
Sheep & Goats
Camets
Donkeys

8ó0
300

70

8ó0
300

70

860
300

70

8ó0
300

70

TotaI Livestock Units 334 334 334 334

lleatth No. of Beds
ilo. of Outpatients t5 18 27 40

Gmrce Shops
ïea rooms
Butcher i es
Bars
Hotets (llo. of beds)

4
1

I
1

4
I
1

I

5
2
I
I

6
3
1

1

làinistratiqr lluËer of staff 5 6 9 13

5.6 Summarv oÍ Water Demand

Consuption
r? laay

T14ce of ConsLmer

19eO 11ee512005 2015 |

I tndiviauat Connections

I feopte using C.u.prs
I erimary Schoot

I Heatth centre
I Adninistration
I strops

I Butcheries

I lars / fea rooos

I xotets (Lor{ Ctass)

2.4
11.4
1.0
5.3
0.1
0.4
0.5
1.0

2.9
13.9
1.4
5.1
0.2
0.4
0.5
1.0

16.7

8.
19.
2.
5.
0.
0.
0.
1.

16-

6
4

5

5

2

5

5

5

7

25.6
25.6
3.6

Livestock 6. 7

5.8
0.5
0.6
0.5
2.0

16-7

I totat | 3E.8 142.4 | 55.4 I 80.7
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6. EXISTING WATER SUPPLY

6.1 Technical DescriPtion

The centre is currently supplied from a borehote at the mission which is equipped with
a 20 ft. diameter wihOmitt. The water is supplied to a 30 m' ferrocement tank
constructed in 1989 which is connected to several taps.

There is one hand dug well at the catholic mission of about 6 - 7.5 m. deep, equipped
with a high lift hand pump. The yields are very low during dry periods.

Another borehole drilled by C.P.K church at about 2 km from the centre and fitted with
a 12ft. diameter windmill produces water of good amount. The water is pumped into
a 50 m3 tank and from there supplies two cattle troughs and a tap.

The borehole drilled by WRAP in 1989 will be equipped with a submersible pump. The
construction of a 100 mm C 1.5 km long rising main and a storage tank is in progress.
This supply will relieve the mission from supplying the centre and will also ensure water
during periods of little wind.

6.2 Potential and Actually Served BeneÍiciaries

The poputation of the centre and the surrounding manyattas and their livestock is

expected to benefit from this supply.

PROPOSED WATER SUPPLY

7.1 Recommendations

The supply from the new borehole will adequately cover the demand of the centre. The
operatioh of the supply should be organised in close cooperation with the population.
The existing development committee therefore has to be alerted as soon as possible.

Due to the good ground water potential all Íuture water sources should be based on
boreholes. À nyOiiO system whereby different energy sources are combined, such as

a windmill, a Solar system and a diesel generating set, should be tried.

7
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I COST ESTIMATES

8.1 Capital Costs

The project is under construction and most of the materials are atready on site. The
estimatds given hereunder are therefore taken Írom the lsiolo DWE's files. The
construstion of the pump house, storage tank and equipping of the borehole should
be the priority. The construction of the operator's house and the reticulation system
should be done later.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descri pt i on Stsge Amorrnt Kshs.

Prry house
P i perork

storage tank (100 nl )
Staff house
PuÍping unit

Atmost coíptete
Pipes detivered /

trench excavated
Site cteared
site cteared
llot FJrchased

54,000
280,000

290,000
170,000
250,000

sub-Tota I 1 ,044, 000

í0 Z continsencies 104,400

Totat say I ,2oo, ooo

With a population of 1,200, the per capita construction costs will be about Ksh. 1,000.

O & M Costs

The council of etders should be left to decide on how best to man their new water
supply when the need arises. Meanwhile it is unlikely that with the current population
the new water supply shall be fully utilised in the near future.

Two water supply attendants shall be required for maintaining the water supply.

MONTHLY O&M COSTS

Description Àrbunt Ksh.

Staff satary
Fuets for pulping 4 hours per day
Generat maintenance

3
3
2

000
000
000

,

Tota I 8, ooo

With the present population the per capita monthly O&M cost would be about Ksh. 7.

An annual O&M cost per household (of five members) would be in the range of Ksh.
400, which should be affordable for most of the community members.

Much emphasis should be put on the revenue collection. The District Water Board
should come up with a suitable solution to meet the cost recovery criterion.

8.2

I
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1 INTRODUCTION

í.1 Background

Kipsing market is located about 60 km to the west of lsiolo town. It is accessible by
a dry weather road, which is not passable during the rain season. The same road
continues to Oldo-Nyiro centre. The centre is sited on the Kipsing river.

The centre is located inside the area of the Livestock Marketing Division and has no
legal status. The LMD refuses people permission to settle, because it interferes with
the operation of the holding ground. However the centre has now a primary school
and there is a proposal for a health centre.

The present pre-feasibility study was made on the ground that there is a settlement
existing and therefore it is useful to have an inventory of the water supply situation.
However the study does not imply that a proper centre should be established.

The area is inhabited by mainly Samburu and few Turkana. The centre is very small
and is inhabited mainly by LMD staff. The majority of the population lives in the
surrounding manyattas. Kipsing sub-location has an estimated population of about
2,000 people.

1.2 Social Economic StratiÍication

Kipsing centre has quite a number of livestock. Which belong to the local people of
the area. The people mostly occupy the area to the south and west of the centre,
while the northern site is left open for the Kipsing Livestock Holding Ground.

Agriculture has not taken off from the ground since the locals know nothing about
agriculture. Howeverthe catholic mission is considering an irrigation project at Kipsing.

1.3 Scope of the Report

The report covers the supply of water to the Kipsing centre and to the southern part
of the centre where there is a proposed catholic church and a primary school which
was started a few years ago. The communi§ gets water from wells in the Kipsing
River or directly from the river. There is a well which supplies water to the centre.

DESCRIPTION OF THE PROJECT AREA

2.1 Location

The centre is situated on latitude 0" 37'N and longitude 37" 14'E in Central Division of
lsiolo District.

2.
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2.2 Topography

Kipsing centre is located in a relatively flat area between the foothills of Mount Kenya
to the south and the Ewaso Nyiro River to the north. The Kipsing River passes the
centre in a several metres deep valley which is about 50 m. wide. The river is
seasonal. Another seasonal river to the north of the centre drains to the Kipsing River
only during the rain season but remains dry immediately after the rains. There are
many outcrops in the Kipsing River.

2.3 Glimate

Data collected by the ministry of water development shows that the centre receives
an average annual rainfall between 300 mm - 350 mm. The mean annualtemperature
is about 30'C.

The rain falls like in other parts of lsiolo District between March and May and between
October and December.

2.4 Soils and Veqetation

The area comprises of scattered acacia trees, sparse low bushes and thick grasses
after the rains. The soils are mostly sandy, derived from the Basement rocks.

SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

Presently in Kipsing centre, there is one sub-chief who resides in one of the nearby
manyattas. There is also an administration police post.

3.2 Education

Kipsing primary school is the only school in the area. The school has about 80 pupils,
40 pre-primary pupils, five teachers and one none teaching staff. The school has been
sponsored by catholic mission through the Oldo-Nyiro catholic church.

3.3 Health

There is no established dispensary in Kipsing centre. The people go for treatment
either to Oldo-Nyiro or some come to lsiolo general hospital. There is a proposal for
a health centre.

3.
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3.4 Commerce

Ngare Mara serves as major trading centre for the local people. There is no possibility
tohave industries there but likelihood for the town to expand, if water is made available.
Currently there are four shops, one bar, one tearoom and a butchery. Seven hawkers
operate from the centre. There is no open air market.

3.5 Transport

Ngare Mara is wellplaced along the lsiolo-Marsabit main road. Paths within the centre
cah be difficult during the rain season as they are not murramed and not clearly
defined.

3.6 Agriculture

There is development of modern agriculture in the upper part oÍ Ngare Mara stream
and there is likelihood of Ngare Mara people being introduced to agriculture. At least
with the little rainfall which falls in the area some drought resistant crop might do well.

3.7 Livestock Husbandry

Like other parts of lsiolo district the area is dependant on livestock. All the people are
pastoral. The number oÍ livestock in this area is according to the chief: 37,000 cattle,'41,141goats, 

1,121 camels and 3,000 donkeys. The herd at the centre is 860 cattle,
300 goats and 70 donkeys.

4



4. WATER RESOURCES

4.1 Groundwater

Kipsing centre is under zone 2 of the geologic formation. This zone is comprised of
fissured and/or weathered metamorphic rocks.

Data from boreholes C1611 and C1784, drilled about 15 km upstream along the
Kipsing river, indicate that they were dry. Data from other boreholes in the area also
indicates that the groundwater potential is poor.

The handdug well used by LMD (total depth 5.2 m. and water rest level 1.9S m.) has
a good water quality (EC = 0.75 mS/cm). The well is concrete lined and it is pumped
with a diesel pump. The well is located on the bank of the river and is reported to have
an infiltration pipe extending under the riverbed. A pumptest carried out by WRAP on
10/11/89 indicated a safe yield of ,.U ,a/hour. lt is not certain whether thió discharge
can be maintained always, because the waterlevel varies considerably during the yeàr.

The sands in the riverbed seem the only good source of water.

4.2 Surfacewater

The Kipsing_lagga has flowing water only during the rainy season (March/April and
November/December).

5



5. WATER DEMAND

5.1 Human PoPulation

The population used for the purpose of calculating_the water demand is estimated at

50olo of'the total population in the area, which is 2,000. The population in the centre

itself is only about àOO. The growth rate of the population is taken to be 4o/o.

5.2 Education

As stated earlier the only primary school has about 80 pupils, 40 pre-primary pupils,
five teachers and one nonè teaching staff. The growth rate of pupils is assumed to be

higher as the population growth, at a rate of 6o/".

5.3 Livestock

The number of tivestock according to the Ministry of Livestock Development is shown
in the table. tt is assumed that 1Ó"/" oÍ this number will use the water supply.

5.4 Health

The proposed health centre is included for 1990 for the_purpose of the demand

catcr.itatiön. The health centre attendance is assumed at 15 people per day.

5.5 Commerce

The present number of hotels, tea rooms and other commercialinstitutions is assumed

to increase at a rate of 2o/" Íor this feasibili§ study.

6



5.6

Basic Data and Projections used Íor Demand Calculation

Ccrsr-r fype t99o 199' NE 20t5

PoFrtatior rith individuaI connections
using Conmrnat lrater Points

53
947

&
152I

190
1,615

565
2,126

Edrcatiqr Primary Schoots: Students
Other Schoo[s : Students

126 169 303 449

Lircstock Indigenous cattle
Sheep & Goats
Camets
Donkeys

560
500

50
100

7
5ó0
500

50
100

7
560

7,500
50

't00

560
7,500

50
100

Totat LiYestock Units 752 752 752 752

llealth llo. of Beds
llo. of outpatients 15 18 27 40

Crerce Shops
Tea rooíIs
Butcher i es
Esrs
Hotels (No. of beds)

3
1

3
1

4
1

5
I

Aàinistratidr lluÈer of staff 10 12 18 27

Summary oÍ Water Demand

Consurption
# taav

Type of Consuner

I leeo | 1ee5 | 2oo5 I 2015 
I

Individuat Connect i ons

I eeopte using C.9.Pts

I Primary schoot

I Heatth centre

I Adninistration
I strops

I Butcheries

I aars / Tea rooÍls

I Xotets (Lorr Ctass)

I Livestock

I totat

0.5 0.5 0.5

37.6

| 56.2 I 5e.o | óe.8 | e1.2 I

2.1
9.5
0.ó
5.3
0.3
0.3

2.6
11 .5
0.8
5.4
0.3
0.3

7.6
16.?

22.6
21.3
2.2
5.8
0.7
0.5

1

5

0

0

0.5

37.6 637 37.6
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7

b. EXISTING WATER SUPPLY

6.1 Technical Description

Most consumers depend entirely on the river Kipsing mainly using donkeys to ferry
water.

The small centre is supplied from a well dug by the Ministry of Livestock Development.
The well is protected. Water is pumped using a diesel powered engine. There is a G.l
1 me storage tank. There is no other distribution.
Water is supplied free of charge.

The school has a 50 ms storage tank. Water is brought by tractor from the well. The
roof of the school is unfortunately made from asbestos.

PROPOSED WATER SUPPLY

7.1 Alternative Sources

The following sources should be considered:

- Sand dams to increase the storage capaci§ of the sands in the river bed
- Boreholes or wells in or near the river to tap good quality groundwater below the

river
- Root / rock catchments (as additional source)

7.2 Recommended Systems

Sand dam with pumPing
ln the absence of a perennial surface water and the poor ground water potential near
the project area, it is recommended that investigations be carried out into the feasibili§
of more andf or higher sub-surface dams as sources.
Infiltration pipes could be laid leading to a central collecting point for pumping to the
town centre. Hand pumps should also be installed in protected hand dug wells to be
constructed beside the sand dams.
A submersible solar driven pump is recommended for this water supply with a stand-
by generator.

Borehole with submersible PumP
The possibilis of a borehole in or near the lagga should be invest§ated. The quali§
of the groundwater may be reasonable here, due to infiltration of fresh surface water
form the lagga. The sub-surface dams may even improve the infiltration.
A submersible pump driven by a generator or if possible by a solar unit is recom-
mended.

BooÍ / rock catchment
To supplement the other sources it is further recommended that appropriate roof
catchirent systems be installed in all buildings with suitable roofs.

8



A rock catchment system is also possible at some distance from the town centre. This
would also supplement the centre's water supply.

7.3 Ooeration & Maintenance Procedures

!t is expected that the operation of this water supply shall be community based and as
such two local water supply attendants should be trained. Their sataries of ap-
proximately Ksh. 1,500 should be paid by the community. A suitable payment method
should be arrived at by the community with the guidance of the District Water Board.

I



8. COST ESTIMATES

8.1 Capital Costs

The presented costs represent a solution using a sand dams. More investigations
are necessary to decide whether this is the most viable supply system.

Since in the construction of the proposed system labour shall be required in large
amounts, the local people should participate to reduce costs. Unless there is popular
participation the water supply should not be developed.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Anount Kshs

Pre[ iminaries and GeneraI
Construction of sand dam rith infittration pipes
Clear uater rett
Purchase of pup set sotar
Purchase of stand-by generator set
Instattation of dug retts rith handputps 2 no.
Construct storage (50 ÍÍl )
Piperork
Cattte trough

I 00,000
400,000

25,000
600,000
250,000
50,000

225,000
300,000

20,000

Sub-Iotat 1 ,970, 000

10 Í Contingencies 1 97,000

Iotat Say 2,2oo, ooo

With a population oÍ 1,420, the per capita construction costs will be Ksh. 1,550.

8.2 O&MCosts

The community should employ two local water supply attendants, to be increased to
Íour later as the size of the project increases. Housing of the attendants should be
constructed on self-help basis should the need arise. The communi§ should come up
with a suitable mode of payment to meet the required O&M costs.

The solar pump is estimated to provide 48 ms/day, which is sufficient for the domestic
supply in the future year. The remaining supply (for livestock) should be provided by
the diesel pump.

MONTHLY O&M COSTS

Descript i on Amount Ksh.

Staff satary
Fr.rets for pu'ping
GeneraI maintenance

3
t
3

000
000
000

Iotat 7,000

With the present population the per capita monthly O&M cost would be about Ksh. 5.

An annuàl O&M cost per household (of five members) would be in the range of Ksh.

300, which is higher than in most other supplies in lsiolo.

10
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1 INTRODUCTION

1.1 Background

Oldo Nyiro is situated at the extreme west end of lsiolo District. lt is 70 km north of
Nanyuki and 100 km north-west of lsiolo town. lt is accessible by a dust road from
either of the two towns.

Oldo Nyiro Location has a total
population of the centre was 1,300
at 2,000 by the DDO.

population of 2,701 as per 1979 census. The
in 1979 and the population as of 1988 is estimated

The area is comprised of the Samburu tribe. The Samburu people are pastoral and
they also get food from the trading centre. The proposal to have a water supply for
Oldo Nyiro dates back as far as 1972 but little has been done. lt was formerly LMD
centre but now its occupied by the Samburu people. The LMD have moved to
Longopito which is 20 km Írom Oldo Nyiro centre.

1.2 Social Economic StratiÍication

Livestock forms the basic wealth of the area. There is possibility Íor agriculture in the
area but there is need to educate the people how to cultivate. The mission plays a big
role in the development of the area. The people have shown willingness to organize
themselves for various activities like women groups and cooperative societies etc.

1.3 Scope oÍ the Report

This report covers a proposal for supply of water to Oldo Nyiro centre and the
surrounding area. Both the inhabitants of the project area and a small part of their
livestock will depend on the water supply.
The supply will cover the AP Post, chiefs camp and the centre itself.

DESCRIPTION OF THE PROJECT AREA2

2.1 Location

The project is in the western part of lsiolo District at latitude 37" east and longitude 1'
north of the equator about 70 km north of Nanyuki and 100 km north west of lsiolo
town.
It is in Oldo - Nyiro location of Central Division of lsiolo District.

2.2 Topography

The topography is dominated by rocky hills separated by shallow valleys with steep
slopes. Seasonal rivers drain the hills along the valleys northwards and north-
westwards and the sandy riverbeds remain dry almost immediately after the rains.

1
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3

2.3 Climate

The area is semi-arid with unreliable rainfall of below 600 mm per annum. The rainfall
falls in April - May and October November. The average temperature is above 20'C
and as a result of this evaporation is extremely high and exceeds average annual
rainfall. The centre experiences cold weather during the rain season, characterised by
strong winds and cold nights. lt is in the leeward side of Mount Kenya.

2.4 Soils and Vegetation

The rock spe found here is part of the Basement System, consisting of granite and
gneisses. The soil cover is not deep and many rock out crops can be seen on the
hills, on the slopes and in some of the valleys. The chance of striking potable water
in a drilled hole are very slim except in the valleys which drain the area.

The vegetation is characterized by stunted thorn trees and scattered bushes as well
as coarse grass grow in the sandy soils but in the valley luxuriant vegetation thrives in
the deep soils and relatively moist conditions that occur there.

SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

This is the administration centre for Oldo Nyiro Location. The chiefs' office is within the
vicini§ of the main shopping centre. ln addition to the chiefs camp there is also a
Police Post, Administration Police Post, Health Centre, a School, Public Health and
Ministry of Livestock and Agriculture. There are 39 police personnel and 6 Administra-
tion personnel who are fully deployed within the centre. The number of Government
officers are six.

3.2 Education

There is a primary school with about 320 pupils andT teachers and the same is being
expanded on harambee basis. There is no secondary school presently although there
are proposals to have one in the nearby future. There is also one nursery school.

3.3 Health

The area is well served by a well constructed government dispensary which is within
the vicini§. lt is staffed by two clinical nurses and one attendant. The out-patients
attendance is about 20 per day. There are plans by the catholic mission to build
another health centre in the same shopping centre. And it is also anticipated that a
maternity ward might be started within a short time.

3



3.4 Commerce and lndustry

There is no industrial development. Oldo Nyiro being the only shopping centre has five
thops, one butchery, one bar and two tearooms. The local people come to buy items
from the shops as from 9 am to 4 pm. There is no open air market.

3.5 Transport

It is well connected with the surrounding area. The road to Nanyuki is a dry weather
road. The road to lsiolo and Samburu districts is unreliable during rain season since
some rivers are without bridges. There is no public transport. The people rely mainly
on government vehicles and catholic mission vehicles which pass often. From lsiolo
to Oldo Nyiro is 100 km. Donkeys are used for Íerrying water and for transport when
the nomadic Samburu change the grazing area.

3.6 Agriculture

The Government assisted by the Catholic mission has introduced rain fed agriculture
and a number of cultivated plots can be seen around the trading centre. tríaize and
beans are the major crops grown in the area.

3.7 Livestock Husbandry

The area has a good potential in livestock. There is need for improvement of
indigenous cattle by teaching the pastoralists modern livestock husbandry.

The centre started as Livestock Marketing Centre. When L.M.D. moved from the area
the Samburu tribe started occupying the centre. Although the L.M.D. constructed cattle
crushes and dips which are still in good working order they left not much development
within the centre.

There is no possibility of Samburu people moving from the centre since they have
started to develop the area by building modern shops, permanent houses and the
centre is likely to be uplifted to divisional level status in the near future.

Since the livestock get water from Uaso Nyiro and others from the nearby lagga there
are no cattle troughs. There are no developed boreholes in the area for livestock
because the ground water potential is poor.

4



4. WATER RESOURCES

4.1 SurÍacewater

The Uaso Nyiro passes near this centre at about 7.5 km. tt is perennial along this part.

on both sides of the centre there is a lagga which is about 1 km from the centre.

There is a substantial flow during the rain season, but otherwise the lagga ig.dw mqPt

of the year. The sandy river beó contains watel all year around. The inhabitants dig

shallori wells to retriev'e water from the sand. Otheis use roof catchment during rain

season.

4.2 Groundwater

The records available from boreholes which have been tried show very low yields and

high salinities. According to the local people a borehole was drilled way back in 1971

*Ëicn had a high yield-but it was misrjsed and Íilled back which led to it been

abandoned duriig íhe Somali - Ndorobo hostilities. lts casing can be seen on the

surface. No propér record of this borehole has been Íound.

Groundwater prospects in this area are generally poor. Drilling a deep borehole.is
tit<ety to yield water of unacceptable qualtty. A shallow borehole of an experimental

nattire inthe valley north of Oldo Nyiro may yield useful information.

Geophysical investigations carried out by WRAP in June 1991 revealed possibili§.for
a boreÉote with a ràasonable yield near the lagga on the western side of the centre.

The measurements indicated the possibili§ of an old buried channel of the lagga.

wRAp plans to drill a borehole which is expected to be only 20 metres deep.

5



5. WATER DEMAND

5.1 Human Population

The population of the centre is estimated at 2,000. A population grovrrth rate of 4o/o is
assumed for the project area.

5.2 Education

The student population including the teachers is taken to be 320 for the purpose of
knowing water demand. A higher growth rate as forthe population is applied: 6%. The
student population also includes a nursery which is within the school compound and
all the pupils are boarded.

The demand of the boarding school is significant. Considering the low yield of the
sources it may be necessary to construct a separate supply to the school.

5.3 Livestock

It is assumed for the purpose of the preparation of this report that there shall be no
increase in livestock and only 10% of this livestock shall depend on this water supply.

5.4 Health

The growth rate of the health centre attendance is taken to increase with the population
at a growth rate oÍ 4o/o. There is a likelihood that a maternity wing will be opened in
future, therefore some beds have been taken into account.

5.5 Commerce

The present number of shops is likely to increase during the design period. A growth
rate of 2o/o is applied.

6



Basic Data and Projections used Íor Demand Calculation

CdlsLET T)De t99o 1995 2005 ?o15

Poputatiqr ui th individuaI connections
using CormrnaI gater Points

100
1,900

122
2,311

360
2423

Í
4

o6
26

Eóratiqr Prinnry Schoots: Students
Other Schoots : Students

320 428 ?y 1,134

Liv€stock Indigenous Cattte
sheep & Goats
CameIs
Donkeys

240
600

50

240
.9'

50

240
600

50

240
ó00

50

IotaI Livestock Units 175 175 175 175

lleatth llo. of Beds
lto. of Outpatients 20

4
21

10
36

15
53

C*rce Shops
Tea roofl§
Butcheries
Bars
Hotets (llo. of beds)

5
2
I
I

6
z
1

l

7
3
I
1

10

9
4
I
1

20

Aàinistratim llunÈer of staff 50 61 90 133

5.6 Summary oÍ Water Demand

7

Type of Consuner

Consurption
n? ftay

1990 1995 2005 2015

I ndividuat Corrrect i ons
Peopte using C.lJ.P's
Primary SchooI
He6tth Centre
Adni ní st rst i on
Shops
Butcheries
Bars / ïea rooíE
Hotets (LoH ctass)
L i vestock

4.0
19.0
1ó.0
5.1
1.3
0.5
0.5
't.5

8.8

4.9
23.1
21 .4
5.5
1.5
0.ó
0.5
1.5

8.8

11.1
3?.4
38.3
6.7
2.3
0.7
0.5
2.0
0.5
8.8

42.7
42.7
56.7
7.6
3.3
0.9
0.5
?.5
0.8
8.8

TotaI 57.0 67.8 106.6 1ó6.5



6 EXISTING WATER SUPPLY

6.1 Technical Description

Oldo Nyiro has as source three small subsurface dams which have been constructed
in the lagga. The subsurface dams increase the volume of the sands held in the
riverbed above the bedrock and this in turn increases the amount of water held within
the porous sands which is drawn daily for domestic use. This water is clean and good
to taste but can very easily be, polluted, unless precautionary measures are taken.

During the rain season livestock drink the overflow water at the foot of the dam. lt is
evident that water still flows in the sand long after the rains since large amounts are
drawn in the dry season from the river bed, more than the sands can hold at once.
This water may come from fissures in the slopes. During prolonged drought however,
the water diminishes and the wells have to be made deeper and deeper as the yield
declines progressively.

There is a protected well dug near one of the sand dams from where water is pumped
to the mission, the school and the dispensary. The pump is driven by a generator at
the mission. The inhabitants of Oldo Nyiro dig shallow wells in the sandy river bed.
Rainfall harvesting is done by some and is an important supplement.

A 100 me storage tank has been constructed by the Ministry of Water Development in
the compound of the mission. The mission uses a 2OO ms rectangular reinforced
concrete storage tank.

6.2 Potential and Actually Served BeneÍiciaries

The proposal to have a water supply for Oldo Nyiro dates back as far as 1972. The
project was designed to supply Oldo Nyiro centre with fresh water and to improve the
standard of living of the inhabitants. The supply was proposed to supply a population
of 2,500 people.

6.3 Functional Analysis

The water supply covers an area of 4 kmz. The operational charts show 8 hours
pumping per day. The water is mainly supplied to the catholic mission, the primary
school and the dispensary.
The rest of the population fetches water from the lagga using jerry cans.

6.4 Financial Analysis

No revenue is collected since the catholic mission uses the water for its own use and
supplies outsiders freely. The mission has got its own pumping set. There is no
revenue collection Íor the time being, but this may be done at a later stage. The
communi§ is co-operative and are willing to pay if communal stand posts are
established.
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6.5 lnstitutional Analvsis

The Ministry of Water Development has not posted any personnel since the water
project is not complete. The catholic mission has their own personnel paid by their
church. The communi§ still needs additional training to be self sufficient.

The community is willing to contribute in O & M and has contributed towards the
construction of the sub-surface dams (labour). They have also contributed towards the
building of the primary school.

I



7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

The following sources should be considered:

- More and higher (sub-surface) sand dams to increase the storage capacity of
the current sand dams

- Boreholes in the river bed to tap good quali§ groundwater below the river- The Ewaso Nyiro
- Root / rock catchments (as additional source)

The mission is planning for a water supply from the Ewaso Nyiro. The distance to the
river is at least 7.5 km, but due to the hilly and rocky terrain not easy to cross. The
cost of the project is estimated at 20 million Shs.

7.2 Recommended Systems

Sub-suíace dam with pumping
ln the absence of a perennial surface water and the poor ground water potential near
the project area, it is recommended that investigations be carried out into the feasibili§
of more and/or higher sub-surface dams as sources.
Infiltration pipes could be laid leading to a central collecting point for pumping to the
town centre. Hand pumps should also be installed in protected hand dug wells to be
constructed beside the sand dams.
Water for livestock may come from the most downstream sand dam in the series to
prevent contamination.
A submersible solar driven pump is recommended for this water supply with a stand-
by generator.

Borehole with submersible pump
Geophysical investigations indicate the possibility of a borehole in or near the lagga.
The quali§ of the groundwater may be reasonable here, due to infiltration oÍ Íresh
surface water from the lagga. The sub-surface dams may even have improved this
infiltration. A submersible solar driven pump is recommended for this water supply with
a Stand-by generator.

RooÍ / rock catchment
To supplement the other sources it is further recommended that appropriate roof
catchment systems be installed in all buildings with suitable roofs.
A rock catchment system is also possible at some distance from the town centre. This
would also supplement the centre's water supply.

7.3 Operation & Maintenance Procedures

It is expected that the operation of this water supply shall be communi§ based and as
such two local water supply attendants should be trained. Their salaries of ap-
proximately Ksh. 1,500 should be paid by the communi§. A suitable payment method
should be arrived at by the community with the guidance of local government officers.

10



8. COST ESTIMATES

8.1 Gaoital Costs

The presented costs represent a solution using a borehole. . Drilling has not been

done, therefore it is not yet sure whether this is the most viable supply system. -The
consiruction of this water supply should be phased. Since in the construction of the
proposed system labour shall be required in large amounts, the local people should

iarticipate ío reduce costs. Unless there is popular participation the water supply
should not be develoPed.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description AÍrbunt Kshs.

PreI iminaries and Generat
Borehote (20 m. deep)
Purchase of prp set solsr
Purchase of stand-by generator set
Construction of dug rel[s 5 no.
Instatlation of handPutPs 5 no.
Construct additional storage (50 Íf )
Additionà|. Pipeuork
Cattte troughs

100
75

600
250
300
150
225
300

20

000
000
000
000
000
000
000
000
000

Sub-ïotat 2,020,000

10 U Contingencies 202,000

TotaI Say 2,250,000

With a population of 2,000, the per capita construction costs will be Ksh. 1,125.

8.2 O&MCosts

The community should employ two local water supply attendants, to be increased to
four later as the size of the project increases. Housing of the attendants should be

constructed on self-help basis should the need arise. The communi§ should come up
with a suitable mode of payment to meet the required O&M costs.

The sotar pump is expected to provide 20 ms/day. The remaining demand should
come from the diesel pump.

MONTHLY O&M COSTS

Descri pt ion Amount Ksh.

Staff satary
tuets for purying
Generat maintenance

3
4
3

000
000
000

Tota I t0 000

With the present population the per capita monthly O&M cost would be about Ksh. 5
An annual O&M cost per household (of five members) would be in the range of Ksh

300.
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ï INTRODUCTION

1.1 Background

Garba Tula is situated on the lsiolo-Wajir road about 7 km off the main road and 120

km from lsiolo town. lt is a divisional heàdquarters functioning as administrative as well

as commercial centre.

About 5,600 people live within a radius of 12 km of Garba Tula centre. The population
living in the óentie depends on retait trade, hotels or wage employment and the rest

on flastoral economy. There have been insignificant agricultural practices at Garba
Tula. Most of the inhabitants are Borans.

Some SO,OOO TLU find their pasture within Garba Tula Division getting water from pans

and wells in the lagga, which have water in most of the times.

1.2 Social Economic StratiÍication

The majority of the people are solely dependent on livestock for their income. A
minorityde§end on tiade or wage labóur. A small group of people, many Írom outside
the District is employed by the government.

A recent study among the population of Manyatta Dhemo showed that large sums of
money are sp-ent by a large part of the population on miraa (information obtained from
the Mission).

The wealth ranking study done by ILDP shows from a sample of the population of
Manyatta Matagarithat a[ househólds have less than 5 TLU. This number of livestock
is cohsidered bélow the minimum living standard for nomadic subsistence, which also
explains why these households are living at Garba Tula centre.

1.3 Scope oÍ the Report

The report covers the supply of water to Garba Tula rural trading centre .and
institutiöns. The inhabitants'ótine project area being composed of a population which
currently depends entirely on the Gaiba Tula borehole and the wells for their water
supply needs.

2. DESCRTPTTON OF THE PROJECT AREA

2.1 Location

The project is located 7 km off the lsiolo-Wajir dry_yegther road and 120 km from lsiolo

towri. li is situated on grid reference 0o 32' N - 38' 31' E.

It is in Garba Tuta Sub-location of Garba Tula Location of Garba Tula Division 60 km

south of the Ewaso NYiro river.
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2.2 ToPography

The area is flat located on a plain grassland with stone outcrops south-east of the
town. The Galana Gof lagga §asseítnrough the town dividing it into two. The shops
and residential areas are ón the south side of the lagga. The majority oÍ the institutions

and one residential area (Manyatta Dhemo) is on the north side of the lagga.

3.2 Education

Garba Tula location has five primary schools with a total enrolment of 1,166, one

secondary school with total enrolment oÍ 262, a village polytechnic and a children's
home.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of between 300 - 350
mm.' TÉere are two wet seasons with the long rains falling between March and May

and the short rains Íalling in November. The mean annualtemperatures range between
20 - 30'c.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Vegetation

Vegetation in this area is mainly dry thorn bushland dominated by a.cacia trees. The
grass cover depends on the density of the woody vegetation but usually contains many
annual species and a few perennial.

Soils are composed mainly of sandy soil but in parts of the Location along the dry river
beds there ar'e black cottón soils. The sandy soil does not support crop production
because water drains easily. Soil erosion is a menace and the top Íertile layer of the
àrea is easily washed away.

SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

A chief and an assistant chief are stationed at Garba Tula trading centre. The other
public offices include a políce post, an administration police post, a. health centre,
MoWD, secondary school, village polytechnic and primary schools. There are also a
social developmeht otficer, public heahh service and environmental officer stationed
here. Another important establishment is the catholic mission.

3
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3.3 Health

There is a well equipped health centre in the project area. The annual outpatient
attendance is 14,315 people. The annual attendance is high as the town is a transit
town Íor people going to either Kinna or Wajir.
The health centre has 12 beds and a materni§ wing. The common diseases are
malaria, diarrhoea, tuberculosis, S.T.D., anaemia in children, dental problems due to
miraa, skin diseases due to unhygienic conditions in the manyatta areas.

3.4 Commerce

The Garba Tula trading centre is the only trading centre in the sub-location and serves
the transit traffic to Wajir and Kinna apart from the people in the project area. There
are 30 shops, 5 butcheries, 7 tea shops, 2 bars and 2lodgings with 7 and 5 beds
respectively. There is also a slaughterhouse, but no open air market.

3.5 Transport

There is no public transport except for occasional government vehicles

3.6 Agriculture

Erratic rainfall and sandy soils which characterise most of the area, limit crop
production and most of the inhabitants are pastoralists.

3.7 Livestock Husbandrv

There is only one cattle dip in the Location but its utilization is rather low due to lack
of water. There are two crushes for general cleaning of livestock. The priori§ should
be to build more crushes rather than dips as their utilization is quite necessary.
There is a veterinary officer within the location for treating animals when need arises.

WATER RESOURCES

4.1 Groundwater

Garba Tula centre falls under zone 1b of the geologic formation. This zone is
comprised of old land surface deposits and sediments interbedded between the lava
flows or outcropping limestones overlying the metamorphic rocks. At Garba Tula lava
deposits are not present.

There are many boreholes at Garba Tula, which allows a good assessment of the
hydrogeological conditions. Water is Íound in highly cavernous limestone and in the
underlying frastured Basement. The boreholes drilled by WRAP have a yield of more
than 15 m./h (which was the maximum discharge of the test pump).

4.
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The EC of most of the wells and boreholes was checked and is indicated on the map
below. The salinity of the groundwater is acceptable north of the Galana GoÍ. However
the salini§ is too high south of the river.
Chemical analysis data is available only Íor some wells. This data indicates that the
groundwater is hard. The fluoride level is okay.
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5. WATER DEMAND

5.1 Human Population

The population to be taken into account for the demand calculation is 5600. Though
the poPulation in and near the centre is estimated at only 3,500. A population growth
rate of 4o/ois assumed for the project area until 1995. After 1995 the growthiate is
assumed to rise to 5o/o, taking into account the effect of the proposed improvement of
the Maua-Kinna road.

5.2 Education

The student population including teachers is 1,659. lt is assumed that the institutional
demand will increase at a higher rate than the population of 60/o ànd maximum 4Oo/o ot
the total population will be attending schoot in future.

5.3 Livestock

It is assumed for the purpose of the preparation of this feasibility study that the
livestock population shall remain constant in the project area. The number of livestock
in Garba Tula Location is estimated at 15,000 TLU. An estimated 1Oo/o of this livestock
shall be taken into account to estimate the required capacis of the Garba Tula water
supply.

5.4

The growth
population.

5.5 Commerce

The present number of shops and other utílities are taken to increase during the design
period by 2o/o.

Health

rate of the health centre attendance is taken to increase with the
A growth rate of 4o/o is taken.
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5.6

Basic Data and Projections used Íor Demand Galculation

CIr§.Er f)De 1990 1995 zxls zo15

Pofrtaticr rith individuaI connections
using Coomrnal l,rater Points

?80
3205

340
6,472

1,109
9,988

3,615
14,461

Ed.catim Primary Schoots: Students
0then Schoots : Students

't 207
452

1,615
ó05

2,892
1,084

4
1

ó58
765,

Livcstock lndigenous Cattte
Sheep
Goats
Camets
Donkeys

1,
1,
2,
1,

300
500
000
300
500

1

I
2
I

,300
,500
,000
,300
500

1,300
1 ,500
2,000
1,300

500

1,
1,
z,
1,

300
500
000
300
500

Totat Livestock Units 1,516 1,516 1,516 1,516

lleatth llo. of Beds
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12
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t5
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22
T3

36
119

CGrce Shops
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Butcheri e§
Bars
Hotels (No. of beds)

30

I

7
6
2

2

33
8
7
2

15

10
10

8
3

22

19
12

9
5

36

lóinistratiqr ]lul6er of staff 150 182 269 438

Summary oÍ Water Demand
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*? taay
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| 1ee0 | 1ee5 | 2005 | 2oí5 |
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I Heatth Centre
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I stropa
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I rotat
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53.
6.

3.0
4.5
0.ó
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4.0
6.5
1.1
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1144.6
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3.3
3.5
5.0
0.8

75.8

44.4
99.9
16.2
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8.7
6.7

2

8
15.3
7.0
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3.0

75.8

| 18É.21208.2 1303.8 11e7.ó |
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o. EXISTING WATER SUPPLY

6.1 Technical Description

Garba Tuta rural water supply has a borehole and a well source both equipped with a
diesel pump. The borehole pump is rated at 7.5 ,s/hr with a prime mover of 9 HP.
The well source is not currently operating due to low yield and also the pump broke
down. An average of 70 ms/day are produced. There is also a 50 ms storage tank,
a 3,000 m, 75 mm d rising main and 2,000 m, 38 mm d and 2,000 m, ZS mm d
distribution lines. No treatment is undertaken.

6.2 Potential and Actually Served BeneÍiciaries

During its commissioning the project was designed to serve a population of less than
2,000 people but according to the DDO's 1988 projection the project is currently
serving a population of 5,600 people. There are73 metered consumers serving about
500 households and 58 non-metered serving the rest of the households. The
secondary school has increased in population and the water from the well is not
enough so it has to be supplemented by the existing borehole.

6.3 Livestock Use

About 30% of the water produced in this water supply is used by livestock. This is
mostly during the dry season because during the rainy season the lagga has water.

6.4 Functional Analysis

This water supply covers an area of 35 kmz and it's performance and reliability are
poor, due to irregular diesel supply and breakdowns. The operation seems to have
improved however, since recently local operators were employed.

6.5 Financial Analysis

The revenue earned in the 1988/89 financial year was Ksh.27,426 against an
expenditure of Ksh. 73,426. Statf cost was Ksh. 55,080, while Ksh. 18,346 was used
for fuel. Analysis of the monthly operation and maintenance reports indicates that
97o/o of the water produced was sold while the balance 3o/o was unaccounted for.

6.6 lnstitutional Analysis

There are four pump attendants and one water supply operator grade Il, all employed
by the Ministry of Water Development. The secondary school has dug its own well and
have equipped it with a pumping set. The Ministry of Water Development through the
assistance of RDF is doing rehabilitation of the distribution lines.
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7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

Borehotes: The groundwater potential at Garba Tula seems sufficient for the supply
of the town. The existing borehole is pumped with a submersible pump driven by a
generator. The new boreholes could also be equipped with pumps driven by a
generator, but it is advisable to consider also solar driven pumps. lt is possible to
installtwo pumps in one borehole, one driven by a generator and one driven by a solar
system. lt is not possible to use the same pump for both a solar system and for a
generator, because the solar system requires a special type of pump, which can not
be driven by a generator.

lnÍiltration galleries: These could be laid across the lagga to improve the production
of wells constructed in the banks of the lagga.

7.2 Recommended Svstems

The existing system should continue to be utilized and in addition the new boreholes
drilled by WRAP near the town can be equipped and connected to the distribution
system. The crossing of the pipeline under the lagga should be made more secure.
An additional storage tank may be required north of the river to serve the institutions.

Solar powered pumps could greatly reduce the operating costs. These are
recommended to be installed in the new boreholes. One of these boreholes will have
been equipped already in 1991 with a submersible pump driven by a generator.

The solar pumps are expected to yield 30 mslday each. The remaining 240 ma/day
will be supplied by the diesel pumps.

The existing handpumps on small diameter boreholes should continue to be used.
Better aprons and proper drainage should be constructed around the handpumps.

The groundwater bearing layers are shallow and not protected by an impervious layer
on top. !n fact the limestone has a very high permeability. ThereÍore stringent
measures are required around the boreholes to avoid contamination of the ground-
water.

Livestock are expected also to continue using the water from the lagga.

I



8. COST ESTIMATES

8.1 Capital Costs

The estimate is made on the understanding that the existing facilities including storage
and reticulation shall be utilized. lt is also assumed that one of the new boreholes will
have been equipped with a submersible pump driven by a generator in 1991.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descri ption Anount Kshs.

Pret iminaries and Generat
InstatI purp sets sotar (2 no.)

Construct additionat storage «tSO rl I
Additional Piperork (1 km)

50,000
I , 200, 000

675,000
300,000

Sub-TotaI 2,225,000

10 I Contingencies 222,500

ïotal 2,500,000

With a population of 5,600, the per capita construction costs will be about Ksh. 450

8.2 O & M Costs

Five water supply attendants of various training and experience have been found to be
necessary. The attendants should include a mechanic, a pipe fitter and an electrician.

It is assumed that the existing diesel powered system shall be used in combination with
the solar system.

MONTHLY O&M COSTS

Descri pt ion AmLnt Ksh-

Staff satary
Fuets for purping 1ó hours per day
GeneraI maintenance

7
9
5

500
000
000

Total 21,500

With the present population the per capita monthly O&M cost would be about Ksh. 4.
An annual O&M cost per household (of five members) would be in the range of Ksh.
230, which should be affordable for most of the community members.

More emphasis should be put on the revenue collection. The District Water Board
should come up with a suitable solution to meet the cost recovery criterion.
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1 INTRODUCTION

1.1 Background

Duse / Bibi is a settlement area of Kinna Location. Duse once used to be a flourishing-

centré due to mining activities nearby as well as prominent grazing lan! with a lot of

ói"is. The mine hàs since closed. 
-Mainly 

d.ue to securi§ pro.blems the populat!9n

íroved to Kinna and deserted the centre. However current plans to reactivate the

centre have included Duse / Bibi in the pre-feasibility studies.

Some 4,OOO TLU around Bibi / Duse find their pasture within Kinna and Bibi sub-

location getting waterfrom Kinna, Molitiwells, Duse pan and naturaldepressions. Most

of the inhabitants are Borans.

This water supply being atong the livestock route coming from Wajir and Garissa

District when completed, will serue a fairly high potential area.

1.2 Social Economic StratiÍication

The wealthiest households hold 40% of the livestock, the poorest group making up

over quarter of alt households hold only 3% of livestock and the rest wealth group

taking the remaining Percentage.'

Livestock forms the basis of local wealth and it can be said to be evenly distributed.
Most of the animals migrated to the side of Bibi where the Moliti wells are found.

The localWomen groups have expressed their wish to start irrigated cultivation around
the Moliti wells if output is improved.

1.3 Scope oÍ the RePort

The report covers the domestic water supply to Bibi / D-u9e and includes a water
resource assessment, a demand estimate, a description of the possible systems and

a tentative cost estimate.

' Source: lsiolo Livestock Development Project
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2. DESCRTPTION OF THE PROJECT AREA

2.1 Location

The project is located near the Maua - Garbatulla dry weather road. Duse is tocated

aOodt ZÍr Xm South-West of Garbatulla town by road and 20 km North-East of Kinna

market. Bibi is 6 km North-East of Kinna marliet, being near the border of lsiolo and

Meru Districts. Duse is on latitude 0" 24' 40" N and longitude 38o 14' 50'E.
Both are in Duse sub-location of Kinna Location of Garbatulla Division East of the
Nyambeni Hills.

2.2 TopograPhv

The project area is located on a plain grassland with medium to thick bushes and is
part of lower Nyambeni sloPes.

The plain is tilted toward the South - East direction and is dissected by seasonal

streahs in the same direction. The area lies at 600 m above the mean sea level.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of between 500-1000
mm. TÉere are two wet seasons with the long rains falling between March and May

and the short rains falling in November. The mean annualtemperatures range between
18 - 30.C. There is a véry high annual potential evaporation of about 2000 mm and

since evaporation from soÍlsuíace and vegetative cover exceeds annual precipitation,

the area is dry.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Vegetation

There are two types of vegetation ranging Írom medium to thick bushes. The trees are

mainly scattereci thorny atacias. The grass is mainly short in height due to constant
grazing by the numerous livestock.

The soils Íound in these area vary from black cotton to brown loam depending on

their parent material.
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3. SOCIAL ECONOMIC INFRASTRUCTURE

3.5 Transport

The project area is on the Maua - Garbatulla road. There exists no public transport
except for occasional government vehicles going to either Maua or Garbatulla.
Transport is mainly.by donkeys and camels for those who can afford. The rest carry
their loads on their backs.

3.6 Agriculture

There is no agricuttural activi§ in the area and most of the inhabitants are pastoralists
Women groups have expressed their wísh of starting irrigated agriculture incase the
output of Moliti wells is improved.

3.7 Livestock Husbandry

There are no veterinary services in these areas. There however exists a cattle dip, a
cattle crush and a veterinary laboratory which is not equipped at Kinna.

3.1 Administrative and Public Service

There is no established administration post around these areas and no government
services. The chief of Bibi / Duse Sub-location who is currently stationed at Kinna is
ready to move with his team as soon as the water supply is improved.

3.2 Education

There are no education institutions here since the community is predominantly mobile
pastoralists. lt is expected that with the improvement of thé wàter supply eóucation
facilities would be erected.

3.3 Health

Health facilities do not exist in the project area. People go for medical attention to
Kinna. With availability of water there would be need to caler for this aspect.

3.4 Commerce

There does not exist a trading centre and this forces people to travel up to Kinna for
their shopping. There used to be mining activities in the area but the mine was closed.

4



4. WATER RESOURCES

4.1 SurÍacewater

There are no permanent streams in this area apart Írom those rising at the foot of
Nyambeni range, which pass near Kinna in south-eastern direction to join Bisanadi
(tributary of river Tana). lt is not feasible to tap these sources due to the distance
involved (about 30 km) and terrain to be crossed.

The only surface water source is the Duse pan in this area. However, this is not a
reliable source during the dry period since the pan dries up regularly.

4.2 Groundwater

Bibi and Duse fall under zone 1b of the geologic formation. This zone is comprised
of old land surface deposits and sediments interbedded between the lava flows or
outcropping limestones overlying the metamorphic rocks. However at Duse lava
deposits are not present.

At Bibi the borehole G 9577 struck water in the weathered Basement. The yield and
the water quality are good.

At Duse an extensive geophysica! survey was carried out at the site of the old centre.
A borehole was drilled but as expected did not yield water of any significant quanti§.
The little water struck was even saline. Local people confirmed that dug wells which
were tried in the past also yielded saline water. The results show that there are no
prospects for groundwater at Duse.

Borehole
Iumber

TotaI
Depth

(m)

lJater
St ruck
Levet

(m)

Uater
Rest
LeveI

(m)

Iested
Y ietd

«rP rnl

EC

(rSlcm)

Remarks

c9576
c9577

18
51.5

16
40

13
29

0
5

4,450
785

Dril,ted by URAP, abandoned
DritLed by URAP

The Moliti wells are located about 3 km. from the road north of Bibi, along a dry river
bed. There are six wells, which are thought to derive water from the volcanic rock.
The depth of the wells is 10.5 m., which is shallow probably due to a fault in the
underlying rock. They are reported to have been dug in 1962 and do not dry up. The
EC of the water is 915 pS/cm. The wells serve both livestock and population.

5



5. WATER DEMAND

5.1 Human Population

A population growth rate of 4o/o is assumed for the project area. Water being made
available; a population of 1,800 is assumed to settle here out of which 360 will settle
in the trading centre.

5.2 Education

Currently there are no institutions but with pastoralists settling, a primary school is
expected to be established. An initial population of 200 is assumed for the purposes
of this study.

5.3 Livestock

It is assumed for the purpose of the preparation of this feasibility study that the
livestock population shall remain constant in the project area. An estimated 10% of
this livestock shall depend on the Duse/Bibi water supply.

5.4 Health

For the purpose of the demand calculation a health centre is assumed. The gromh
rate of the health centre attendance is taken to increase with the population. A growth
rate of 4o/o is taken.

Commerce

At present there are no shops and other utilities. Future numbers were assumed as
hereunder.

5.5
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5.6

Basic Data and Proiections used Íor Demand Galculation

CdrsLEr f)pe r990 19í15 2005 m15

Pqrtatiqt rith individuat connections
using cofiiunal llater Points

.90
1,710

109
2,080

324
2,917 3

959
839

Edratiqr Primary Schools: students
Other Schoots : Sttdents

200 28 480 711

Iivestock lndigenous cattte
Sheep & Goats
Camets
Donkeys

I
I

000
400

20
10

I ,000
1,400

zo
10

I,oo0
1,400

20
10

I
t

,
a

000
400

20
t0

Totat Livestock Units 440 440 440 110

lleatth Ho. of Beds
)lo. of Outpatients 10 12 18 27

Carce Shops
Tea rooms
Butcher i es
Bars
Hotets (No. of beds)

2

2
1

1

2
2
I
1

2
2
I
2

2
3
I
2

Aàinistratisr Nunber of staff 5 6 9 13

Summarv oÍ Water Demand

Consuption
r? laay

Iype of Consuner

I leeo | 1ee5 | 2oo5 | 2015 I

I tndiYiduaL cormections

I eeopte using C.U.P's

I Primary schooL

I Heatth centre

I Adninistration
I sttopu

I Butcheries

I aars / ïea rooms

I xotets (Lor{ ctass)

I Livestock

I total. | 51.2 | 5ó.1 71.s 1111.4 I

3.6
't7.1

1.0
5.2
0.1

0.2
0.5
1.5

1.3
5.2
0.2

4.4
20.8

38.1
38.4
3.ó
5.5
0.3
o.?
0.5
2.5

13.0
29.2
2.4
5.4
0.?

0.2
0.5
1.5

0.2
0.5
2-O

22.O 22 0 022 ??. 0
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6 EXISTING WATER SUPPLY

6.1 Technical Description

There is no conventional water supply in this area, and the water sources used by
people and their livestock currently are:

Moliti wells
Duse Pan
Natural Depressions

6.2 Potential and Actually Served BeneÍiciaries

The Molitiwells were atÍirst being used by a small group of pastoralists who were well
organised. Presently different groups use them aitimés wíth problems and tensions
as water is not enough.

6.3 Livestock Use

Livestock are not allowed to get water from the Moliti wells. They get their water from
Duse pan.

6.4 Functiona! Analysis

Since this water supplies are not protected chances of pollution are many.

6.5 Financiat Analysis

Only labour is needed when digging the wells. The rich among the pastoralists employ
others to dig for them.

6.6 lnstitutional Anatvsis

These wells are well managed bythe inhabitants through the Manyatta headman. Each
well is associated with specific users although the digging of à weil is a communal
affair. offenders are punished in accordance with Boran customary law.
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7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

The following alternative sources exists at Bibi / Duse

lmprovement of the existing wells at Moliti
Borehole at Bibi
Pans.

The investigations by the geophysicalteam and the drilling by WRAP at the old site of
Duse centre have iidicatèd that boreholes are not an option here. The quantity of
water is insufficient and also the quality is unsuitable.

7.2 Alternative Tech nologies

lnstal a diesel pumping set.
lnstall wind pump
Use solar pump
Use hand pumps

7.3 Recommended Systems

The recommended system must include the protection and equipping of the existing
Moliti wells with hand pumps. The borehole which was recently drilled at Bibi by WRAP
should also be equipped. A solar pumping set with a standby diesel generating set
would be very sustainable. A storage tank of suitable size should also be incorporated
in the design.

7.4 Operation & Maintenance Procedures

It is expected that the recommended system shall be operated and maintained by the
community with minimum problems. Two water supply attendants are adequate for the
manning ót tne proposed water supply. The operation and maintenance cost is
expected to be in the range of Ksh. 8,000 per month.

I



8. GOST ESTIMATES

8.1 Capital Costs

SUMMARY OF CAPITAL COST PBOPOSED SCHEME

Description Amount Kshs.

PreI iminaries and General
Instalt puping set Solar

Stard-by Diese[
Construct storage tank (50 nl )
Piperork
Protection and equipping of titotiti HetLs

50,000
ó00,000
500,000
225,000
150,000
75,000

Sub- Tota I 1 ,600, 000

10 Z Contingencies 1ó0,000

TotaI 1 , 760, 000

With a population of 1,800, the per capita construction costs will be Ksh. 1,000.

8.2 O&MCosts

Th.e proposed water suppty should provide a primary level of service. The revenue
collection and appropriate tariff shoutd be made by the community itself.

The.solar pump is estimated to provide ,o 
^s/day, 

the remaining demand will be
provided by the diesel pump.

MONTHLY O&M COSTS

Description Arrbunt Ksh.

Satary rater suppty attendants 2 no.
Fuel for p.rrp t0 hrs. per day
General maintenance

3
2
3

000
000
000

Total 8,000

With an expected population of 1,800 the per capita monthly O&M cost would be about
Ksh. 4. An annual O&M cost per household (of five members) woutd be in the range
of Ksh. 270, which should be affordable for most of the community members.

10
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1 INTRODUCTION

1.1 Backoround

Kinna is situated on the Garbatula - Meru road and serves as the outlet for livestock
from North-Eastern Province to Meru and other parts of the country.

About 7,OOO people live within a radius of 2A sq km of Kinna Trading centre. Most of
the inhabitants aie Borans. Some 17,000 TLU find their pasture within Kinna location
getting water from Kinna stream and Bisanadi river. Both rivers are spring fed from the
Nyambene hills.

The population of the centre (1988) was estimated at 2,500 in the 1989-1993 District
Development Plan.

1.2 Social Economic StratiÍication

The majoris of the trading centre residents have no or few livestock and depend for
their livélihóod on farmin§ in the Kinna irrigation scheme. Others depend on retail

trade, hotels, wage employment, miraa selling and livestock marketing. The majority
of the population in the sub-location live on pastoral economy.

1.3 Scope oÍ the RePort

This report covers the supply of water to Kinna Trading centre only. The inhabitants
of the project area arc composed of a population which depends entirely on the Kinna
and Bisanadi rivers which are fed by a spring.

It is important to note that no livestock water demand is included since the Bisanadi
and Kinna stream are within the project area.

DESCRIPTION OF THE PROJECT AREA

2.1 Location

The project is located along a dry weather road 25 km from Garba Tula Town on the
Garba Tula-Meru road (145 km from lsiolo). lt is situated on latitudes 0' 18'N and
longitude - 38o 12'8. to the South East of the Nyambene Hills. lt is in Kinna Sub-
location of Kinna Location of Garba Tula Division.

2.2 TopograPhy

Kinna is located east of the Nyambene Range and the area slopes gently in South-
Eastern direction. The elevation is about 690 m above sea level.

2
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2.3 Glimate

The project area Íails under the arid climatic zone with an average annual rainfall of

4SO mÍTi. There are two wet seasons with the long rains falling between March and

uày and the short rains falling in November. The mean maximum temperatures range

between 29"C - 32.5"C.

2.4 Soils and Veqetation

The ecological land unit is described as lava flow and ash slopes. . 
Limestone is found

on tné suiace in the northern part of the area near the spring. vegetation consists

ót l1cacia thomasili - Chryso'pogon archer) with physiognomic type of wooded

grassland.

3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

Kinna trading centre has a chief who is in charge of Kinna Location. The other public

offices induóe an administration police post, a dispensary (M.O.H), two primary-

schools and one secondary schooí. ln acidition to this, there are county council staff

igj,lóói"l development offiaers, a range management officer and veterinary technical

àssistant. The aésistant Chief of Bibi/Duse Sub-location currently resides here.

3.2 Education

There are Z Primary Schools with a population of over 800 students and 25 teachers.

finna Boarding Seóondary School isthe only High School in the area with a population

of 80 students and 7 Teaóher's. The Danish lnternational Development Authori§ has

ó.àn approached for assistance in upgrading the Secondary School's water supply.

3.3 Health

There exists a dispensary in the project area. The average daily outpatient attendance

is 25 people. The most common disease is Bilharzia.

3.4 Commerce

The Kinna trading centre is the only trading centre in Kinna sub-location and serves the

pàople in the pröiect area. There are 20 
-shops, 

5 tea shops and one butchery.

Kinna trading centre also serves as the route of livestock from North-Eastern province

and as sucfiis the second largest livestock market in the District.

3



3.5 Transport

xil!.a trading centre is situated along Garba Tuta-Meru road. There exists no proper
public transport except a lq* Toyota;s and Landrovers which operate-between GarbaTula and Maua in Meru District, and Government vehicles. rne óoó have recom-
mended the.improvement of the Meru-Kinna road which is expectéo to impróve
livestock marketing.

3.6 Agriculture

There is Kinna irrigation scheme using Kinna river and hence most of the inhabitants
are. agro-pastoralists. The following products are grown: sorghum, onions, bananas,
maize and green grains - all are màrketed at Kinnà. 120 heiíare is under írigation.-'

3.7 Livestock lnÍrastructure

Veterinary infrastructures existing in Kinna trading centre are:

(i) cante Dip
(ii) Cattle Crush
(iii) A new veterinary laboratory built by lLDp but not equipped.

4



4. WATER RESOURCES

4.1 Groundwater

Kinna Gentre falls under zone 1b oÍ the geologic formation. This zone is comp_osed oÍ

old land surface deposits and sedimànts iàterbedded between the lava Ílows or

outcropping limestones overlying the metamorphic rocks.

Data from the boreholes drilled at the centre indicates that the groundwater rest Ievel

is between 1O-20 m. below the surface. The yield of the boreholes is reported at 3.6

and 1 , r11t/hr. The quality of the water is acceptable.

The borehole drilled by WRAP was installed with casing.and screen,.but only until.19

,. Oepn due to caving oÍ the borehole. The yield of the borehole is adequate, but

could'have been targeiif also the deeper aquifer had been screened.

Borehote
lluËer

TotaI
Depth

(m)

llater
struck

Levet
(m)

Uater
Rest
Levet
(m)

Tested
Yietd

«rf ltr I

EC

(ISlcm)

Remarks

cóó5ó
cT755
cn69
c9578

120

io

20
10
46
12

22

15.8
10.7

1?
7
1.4
7-6

1,120

985

Located in the centre r.ith submers. putp
Located in l{eru Distr. at the police st.
Locsted in lleru Distr. st the shops
Dritted by trRAP

4.2 Surfacewater

The spring at Kinna (Kithima ya Magombo, Kanchoradi)_emergJilloAlimestone and

has a'disàharge of gè m3/h. The wàter quality is good: EC = 0.814 pS/cm, HCO3 =
192mgll, F = 0 mg/1.

There is a dam constructed below the spring but due to the siltation of the dam, this

suàpiy É nàt adequate. lt is further understóod that the water in the dam is infected

with bilharzia.
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5 WATER DEMAND

5.1 Human Population

The population used forthe purpose of the demand calculation was estimated at 2,500.
A population growth rate of 4o/o is assumed for the project area.

5.2 Education

The student population including teachers is taken to be 9S0 for the purpose of
forecasting water demand. lt is assumed that the institutional demand will'inciease at
a higher rate as the growth in population: 6%.

5.3 Livestock

It is assumed for the purpose of the preparation of this feasibility study that the
livestock population shall remain constant in the project area. The Íivestoók will use
existing surface water sources and is therefore nod inituded in the demand catculation.

5.4 Health

There is one dispensary at Kinna with a daily outpatient attendance of 25.

5.5 Commerce

The. present number of shops and other utilities are assumed to increase during the
design period at a rate of 2o/o.

6



Basic Data and Proiections used Íor Demand Calculation

cdsLEr ï)De 199ír 19qË 2005 za15

PoFrtatist rith individual cornections
using Conm.rnat tlster Points 2,

125
375

152
2,989

450
4,052

1

5

333
332

Eórcatian Primary Schoots: Sttdents
Other Schools : Students

833
120

1 o&
153

1,574
227

2 330
33ó

LiYestock Indigenous Cattte
sheep
Goats
Camets
Donkeys

ïotaI Livestock Units

tleatth llo. of Beds
llo. of outpatients 25 30 41 65

C*rce Shops
Tea rooÍrs
Butcher i es
Bars
Hotets (l{o. of beds)

20
5

I

22
6
1

27
6
I
2

10

33

1

8
1

2

5

tàinistratidl llunber of staff 10 12 18 27

5.6 Summary oÍ Water Demand

Consurption
r? Nay

ï;pe of Consuner

I leeo | 1ee5 | 2oo5 | 2015 |

I tndivtauat Corvrections I

I eeopte using C.lJ.P's I

I erinary schoot I

I Boarding SecondarY Sch. I

I xeatth Centre I

I ldninistration I

I shops I

I Butcheries I

I ears / Tea rooors I

I xotel,s (Lor ctass) I

I Livestock I

5.0
23.8
4.4
4.0
5.5
0.3
2.0

ó.11
28.e I

5.6 I

5.11

5.6 I

0.31
2.21
0.51
2.5 I-l
-l

18.0 I

40.5 |

8.3 I

7.6 I

5.e I

0.5 I

2.7 I

0.5 I

1.0 I

0.5 I-l

53.3
53.3
12.2

0.5
2-5

11.2
6.3
0.7
3.3
0.5
5.0
0.8

I totat | 48.0 | 5ó.81 88.4 114ó.ó |
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b. EXISTING WATER SUPPLY

Technical Description6.1

Kinna Water Supply has a spring source wíth a concrete weir. The intake weir is L
shaped and measures about 30 m x 435 m. lt has a depth of 2 meters. The off-take
is 50 mm 6 G.l pipe and is later reduced to 32 mm 6. 

.The 
supply consist of Diesel

pumping unit which pumps water from the weir to a 50 m3 storàgé tank, from where
the water is gravitated to the consumers. The pumping set is cuirently out of order.

6.2 Potential and Actually Served BeneÍiciaries

During its commissioning in 1973 by the public health authority the project was
designed to serve 2,000 people but currently it is serving a larger 

-populatioó. 
There

are no metered consumers and the town residents fetch their water from the dam, from
the Kinna River and from the borehole at the islamic centre.

6.3 Livestock Use

Livestock do not use this water supply since the Kinna stream is within the Town.

6.4 Functional Analysis

This water supply covers an area of 4 kmz and it's performance and reliabilis are not
good. 

. 
The system needs a complete overhaul and a new pumping set.

From interviews with the local people it was learnt that previously on average the
PupPly. operates for 15 days per month due to lack of diesel- or pumpiÀg set
breakdown.

6.5 Financial Analysis

No revenue is earned by the lsiolo county council and detaits of expenditure per year
could not be given. The production of water is also not known.

6.6 lnstitutional Analvsis

The Kinna water supply was started in 1973 by the local health authority. There is
only one pump attendant employed by the local authority. The County Council has
expressed its wish to assist in equipping and operating a borehole should one be
drilled. In fact the local authority has reserved some funds for equipping a borehole,
which has been necessitated by the poor quality of the existing water supply which is
infested with BILHARZIA.
The Couryy Gouncil of lsiolo, currently the water undertakers of Kinna, has been urging
the MoWD to take over the running of Kinna water supply since 1980's but the MoWÓ
has not been willing to take over the water supply.

8



7 PROPOSED WATER SUPPLY

Alternative Sources

lmprovement of the existing spring by;

Weir to be redesigned and constructed to eliminate chances of breeding
snails which are the carriers of Bilharzia.

Constructing an intake on the upstream of the spring where pollution is
less.

Surface water intake from Bisanadi River which is four kilometres away. This

alternative is however expensive because it shall require treatment and pumping.

7.1

1

(i)

Borehole - This is a feasible alternative since it would require no treatment and
the ground water potential is also good. There is already one existing borehole

drilled by WRAP.

7.2 Alternative Technologies

1. Solar - lnstalling a solar powered pump which can meet the total water demand
since there is enough sunshine in the project aÍea.

2. Windmill - or installing a wind powered pump.

g. Diesel Engine - Because electricity is not available in the project area a diesel
pumping set is a practical alternative.

(ii)

2.

3.

7.3 Recommended Svstems

The most sustainable system would be the one which would not use. any external
power. The second be-st would be a system that uses locally available and cheap

i:o*e, source. Consideration oÍ the quàntity and. quality of the. water,must also be

iaken into account. The cost of imptementation and that of operation and maintenance

is also a limiting factor. ln this connection therefore the following systems are

recommended.

1. Spring protection with gravity distribution.
fËis slsïem is strongly recommended because although the source is subject
to pollution, with moié communi§ awareness and education the pollution can

be'contained. More study is recommended to be done on the possible ways

of protecting this spring b-ecause in case of breakdown the town residents will

retlrn to thË traditiona[source. A suitable protection is suggested by burying

the whole spring source with graded gravels and infiltration pipes with suitable

outlets. fn'e wàter may be pumped to the centre with a solar system. The

supply is estimated at 62 ms/daY.

2. Borehole with solar PumP
This system is good iri tnai borehote water requires no treatment and the solar

I
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p.umP.would operate reasonably well at Kinna. An appropriate storage tank
should be included to supplement the water supply whèn ihe sky is oiercast.
The solar pump was estimated to yield 28 11p1aay.

Borehole with hand pump
This system is recommended for the schools and other institutions.

7.4 Operation & Maintenance procedures

During implementation, some of the local people should be identified and trained either
on site or taken to an existing scheme similar to the one under construction, so that
when the project is complete the operators are ready. This can be achieved through
a local water committee organized by the beneficiariès themselves.

The water committee should managethe scheme and some of their responsibilities are:

1. Employ the water supply attendants.

2. setting tariff - what should be paid by the people using the system.

3. collecting and depositing the revenue earned in a safe ptace.

4. They should seek technical advice from the MowD when necessary.

10



8. COST ESTIMATES

MONTHLY O&M COSTS

Description Ànount Ksh.

satary Hater suppty attendants 3 no.
Generat maintenance

4
3

500
000

Iota I 7,500

8.1 Capital Costs

The existing reticulation system should be used. Equipping oÍ the borehole should

be the priori§.
fhe suip[ fíom the spring may be by gravi§, but the h-ead is probably insutficient to
fillthe til'r(. At times of ovércast skied supply may therefore continue, albeit at a lower

rate. An additional diesel pump set is in that situation not necessary.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description funouÍrt Kshs.

Pre[ iminaries and Generat
Spring protection
Equip prnp station r.ith a sotar plJlp
Equip existing borehote rith a solar prp
Construct additionat storage <SO rl I
Additionat Piperork ('l km)

1 00,000
500,000
ó00,000
500,000
225,OOO
300,000

sub-TotaI 2,225,000

10 Í contingencies 222 500

IotaI Say 2,5oo, ooo

With a population of 2,500, the per capita construction costs will be Ksh. 1,000

8.2 O&MCosts

The proposed water supply should provide a primary levelof service, while allowing the

individuà users the opportuni§ to pay for higher services if they wish so. The revenue

collection and appropiiate tariff should be made by the community itself-

With the present population the per capita monthly O&M cost would be about Ksh. 3.

An annuàl O&M öoót per househoH 1ót tive members) would be in the range of Ksh.

180, which should be'affordable for most of the communi§ members.

11
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1 INTRODUCTION

1.1 Background

Boji is situated on the lsiolo-Wajir road (25 km beyond Kulamawe) in Kulamawe

Location of Garba Tula Division.

The total population of Boji Deda is estimated at 1,800 people, of which 1,100 live in

urOanTieitlehrent areas. The majoris of this urban.population lives in Garba Tula'

wnicn'is situated in the south-easiern corner of the deda. A small population of 200

à"óÉÈliring in Boji trading centre depends on.retail.trade, tea shops, miraa business

;rÉË tne màiority Íive on flastoral ecónomy. There has been no agricultural activities

in Boji. Most of the inhabitants are Borans.

Some 5gg TLU find their pasture within and around Boji Trading Centre getting water

from hand dug wells during wet and dry seasons.

1.2 Social Economic StratiÍication

Livestock forms the basis of local wealth and this is unevenly distributed. The ILDP

Deda Dossier describes the wealth ranking of two samples of the pastoral population.

Half of the total livestock in the deda is owned by 18 percent of the households, while

at the other end of the scale the poorest group (making up 2O"/o oÍ the households)

ÉoÈ oÀry 2yo ol livestock. The w'ealthy góup'has been taken as those families with

over S0 TLU. The poorest group holdb less than approximately 7 cattle or 50 sheep

ói óoat., *nicn is ïaken aJtne'minimum household herd required for independent
pas-loral livelihood.l

1.3 Scope oÍ the RePort

This report covers the supply of water to BojiTrading centre olly. The inhabitants of

the project arca aÍe comiàóeO of a pastoralist population which depends entirely o_n

inà f,"ío àug wells (shaltöw) of Boji fór their water supply needs. These shallow wells

at Boji markét centrà are hànd operated by the pastoralists themselves.

Since most of the people in this area depend on livestock, some water demand Íor

livestock is to be tai<en'into account. This'will be from the Hawicha or milk herd, which

is left behind when the others are driven out of the area for pasture.

' Source: lsiolo Livestock Development Project
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2. DESCRTPTION OF THE PROJECT AREA

2.1 Location

The project is located 80 km from lsiolo town along tfte lglgl:o lWajir dry weather road.

n is àituàted on latitude 0o 34'N - and on longitude 38'20'E. lt is on a stock route for
livestock from Wajir and Garissa to Meru and lsiolo markets.

Bojitrading centre is in Boji Sub-location of Kulamawe Location of Garba Tula Division
to ihe sou[h of the Ewaso Nyiro River downstream of Chanler's Falls.

2.2 TopograPhy

Boji trading centre lies between 610 m - 670 m above the sea level and the area is

relatively flat. During the rains most of the area is flooded.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of between 120 mm
and 60omm. There are two wet seasons with the long rains falling between March and
May and the short rains falling in November. The mean annual temperatures range
between 29'C and 32.5'C.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Vegetation

The Ecological land unit is described as alkaline valleys (acacia tortillas - Sporobolus-
marginatu§ witn bushland. The soils are composed of limestone giving the surface a
white outlook.

3



3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and public Service

There is an administration police post at Boji trading centre, under the supervision of
the assistant chieÍ of Boj! sub-location. Other public otfices include a pirbtic health
technician and two adult Education Teachers.

3.2 Education

PojiI,g-. o1!y o1_e prim.ary schoolsituated at Boji market centre. The schootwas begun
in 1986 with 25 students. Presently the school has 115 pupils and six teachérs
employed by the teacher service commission.

3.3 Health

The centre has no health facilities. There is only one public health technícian whose
work is to inspect meat before it is sold to the public.

3.4 Commerce

Bojitrading centre is the only trading centre in Boji sub-location and mostly serves the
people in the sub-location apart from the transit traffic to and from Wajir. There are 3
shops, no bars, few eating places, and one butchery (all are macie of mud and
corrugated iron sheets or sometime of interwoven twigs or grass).

3.5 Transport

Boji trading centre is situated along the lsiolo-Wajir road. There exíst no public
transport.except Íor occasional Government vehicles. Transport is by donkeys and
camels within and outside the sub-location, for the few who can afford them. The rest
carry their loads on their backs.

3.6 Agriculture

There is no agriculture activities at Boji and most of the inhabitants are pastoralists.

3.7 Livestock Husbandry (lnÍrastructure)

The only existing cattle handling facility is a cattle crush. There are no other veterinary
related structures like dips, yards or veterinary clinics.

4



4. WATER RESOURCES

4.1 Suíacewater

No source of surface water in this arca.

4.2 Groundwater

Boji centre falls under zone 1b of the geologic formation. The zone is compris-ed of old
lanb surface deposits and sediments interbedded between the Iava flows or
outcropping limestones overlying the metamorphic rocks. At Boji lava deposits are not
present.

Two boreholes have been drilled at the centre by WRAP. The boreholes penetrated

9 m. of limestones and weathered Basement. Unfortunately one borehole was dry.
The water is chemically fit and acceptable, although the salinity is higher than what is
desirable.

Three dug wells exist at the centre penetrating the limestone layer. The depth to water
is 2.5 to 3 m. The EC of the water is 1,470 pS/cm. The wells should be improved, to
protect the water quality. Handpumps installed on these wells however have been
removed, reportedly because of low pump yields.

Borehote
ill.nÈer

Iota I
Depth

(m)

lJater
Struck
LeveI

(m)

llater
Rest
LeveI

(m)

Tested
Yietd

«rl rtr I

EC

(rSlcm)

Rernarks

c9639
c9ó40
uet ts

9
9
6

3
dry

2.3

2.5

2.9 1,780

'l ,470

Dritted by uRÀP

Dritted by URAP, abandoned
Three hand dug rel[s exist
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5. WATER DEMAND

5.1 Human Population

The population using this supply when in operation is assumed to be 1,100.
population growth rate of 4 o/o is assumed for the project area.

5.2 Education

The student population including teachers is 115 and it is the same number which is
used for forecasting water demand. lt is assumed that the demand will increase at a
higher rate than the growth in population: 6%.

5.3 Livestock

It is assumed for the purpose of the preparation of this feasibilis study that the
livestock population shall remain constant in the project area. An esiimateci 10 o/o ot
the total livestock in the Boji Deda shall depend on tt're Boji water supply. This is about
1,600 cattle or 533 TLU.

5.4 Health

There used to be a mobile clinic but its services were stopped. tt is therefore assumed
f9r th9 Rurposes oÍ estimating water demand that there are 20 outpatients per day in
the initial year. A growth rate of 4o/o is also assumed.

5.5 Commerce

The present number of shops and other utilities are expected to increase during the
design period at a rate oÍ 2 o/".

A
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Basic Data and Proiections used Íor Demand Calculation

CdlslEr flDe 1990 19915 axr5 20t5

Pog, tatian uith individuat connections
using Corm.rnal Later Points

.55
0451

67
1,271

't98
1,783

58ó
2,346

Ed.rcatim Primary Schoots: Students
Other Schools : Students

115 154 276 109

LiYEstak lndigenous Cattte
Sheep
Goats
Camets
Donkeys

I 600 1,ó00 Í,600 I ,600

IotaI Livestock Units 533 533 533 533

lleatth llo. of Beds
llo. of Outpatients 20 24 36 53

Cmrce Shops
Tea rooíns
Butcher i es
Bars
Hotets (No. of beds)

3
I
1

3
1

I

4
I
1

5
1

I

tàinistratim llunber of staff 5 6 9 13

5.6 Summary oÍ Water Demand

I consurption I

I rdrcay I

Type of Consuner

I leeo | 1ee5 | 2oo5 | 2015 |

I trdividuat Comections

I eeopte using C.tl.Pts

I Primary Schoot

I Dispensary

I Adninistration
I snops

I Eutcheries

I Ears/Tearooms

I xotets (Lor{ ctass)

I tivestock

2.2
10.5

0.ó
5.4
0.1

0.3
0.5
0.5

2.7
1?.7
0.8
5.5
0.2
0.3
0.5
0.5

7.9
17.8
1.4
5.7
0.2
0.4
0.5
0.5

23.1
23.4
2.0
6.1
0.3
0.5
0.5
0.5

26 .7 26 7 26 7 26.7

I rotat | 4ó.8 l4e.e ló1.1 183.4 I
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6. EXISTING WATER SUPPLY

6.1 Technical Description

Boji trading centre has three hand dug (shallow) wells situated at the trading centre
and an engine operated borehole at Taiboto (owned by the L.M.D) about 10-15 km
from Boji market centre on the Boji - Garba/Tula road. This wells are hand operated
by the pastoralists. The wells have been reinforced with concrete and the top covered
and protected. lt is important also to mention that the three shatlow wells were
equipped twice with hand pumps (1988-9) but were broken by the locals, and so at the
moment are fetching water with their hands. There is a storage tank (30 ma1 and 2
cattle troughs.

6.2 Potential and Actually Served BeneÍiciaries

This system serves the trading centre's residents including the primary school. Some
livestock water demand is also met by these wells.

6.3 Livestock Use

About 50o/o of the water produced in this water supply is used by livestock.

6.4 Functional Analysis

This water supply covers an area of 7 kmz but due to lack of proper human waste
disposal and the numerous livestock that use the water supply possibilis of pollution
are great. The area around the wells already is covered with a thick layer of dung. The
handpumps that were installed were broken and removed due to their low output.
Water is scooped from the wells using buckets.

6.5 Financial Analysis

No revenue is earned, but in future the users should be charged a little amount for
maintaining the system - this will give them a sense of responsibili§ and ownership.

6.6 lnstitutional Analysis

ln Boji there is a strong and active water committee formed in 1989 by the assistant
chief. The purpose of this water committee is to regulate and control water use of Boji
wells. The twelve man committee was appointed on the basis of Boran customary law
on water management. This committee draws water drinking schedules and also instils
disciplinary measures against anybody who misuses the wells. Disciplinary action
taken by this committee ranges Írom imposing a fine to reporting to the area chief for
Íurther disciplinary action.
So in view of the above, it is very important that, the above committee are consulted
and involved in any new water scheme in Boji.

8



7 PROPOSED WATER SUPPLY

Alternative Sources

Boreholes: Two boreholes to be drilled at Boji trading centre, already this
proposals have been expressed by two independent groups from this area. lt
is also said by the inhabitants that there is a borehole drilled in Boji in 1963 with
sufficient water but it has never been used and hence should be reassessed.
Wells: More shallow wells should be dug and together with the existing ones
should be protected satisfactorily from pollution. According to the inhabitants,
Bojiwells have a lot of water although digging one is very difficult because of the
hard rocks. Boji water is also said to be fit for all types of animals.

Alternative Technologies

Handpumps: Due to the high cost of fossil Íuel and the unavaílability of
electricity for motor driven pumps, hand pumps are an appropriate technology
for nomadic people because, no fuel and electricity are required and they are
easy and simple to maintain.
Solar Pump: This is another alternative because no fuel or electrici§ is required
hence it is cheap and easy to maintain and sun shine is abundant.
Windmill: Windmill operated pumps could be installed but the Írequency of
wind of sutficient speed limits its use at Boji.

(2)

7.1

(1)

7.2

(1)

(2)

(3)

7.3 Recommended Systems

(1) Borehole equipped with hand pump:
This technology is sustainable and Ílexible; meaning that the system could be
upgraded in future to a mechanically powered pumping set as the population
increases. This may be very soon as the population of the centre alone is
estimated at 200. lt should therefore only be used as an intermediate solution.
Livestock would meanwhile continue using the existing wells.

(2) Borehole equipped with solar pump:
This system would be cheap to operate and maintain but would work very well
if one of the wells was protected and equipped with a handpump to serve as
a stand-by in case oÍ overcast sky. The other wells could continue to be used
for livestock. This system could be upgraded in future by using the borehole for
domestic supply and siting another one for livestock use.

7.4 Operation & Maintenance Procedures.

ln view of the Government policy of cost sharing it is intended that the project should
be run by the local communi§. The beneficiaries of the scheme are expected to be
involved from the beginning of the planning stage upto the end of commissioning of the
project. The existing 12 men water committee should be consulted during all the
stages of the development initiative.
Two water supply attendants should be locally recruited at a total monthly salary of
Ksh. 3,000.

I



8. COST ESTIMATES

8.1 Gapital Costs

The following cost estimate is made on the assumption that the existing wetts shall be
used for livestock and the borehole shall be used for domestic supply only. A cattle
trough could however be constructed to be fed by an overflow from the storage tank.
The existing storage tanks should be used and the community should contribute
unskilled labour.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description AÍnount Ksh.

PreI iminaries and Generat
Insta[[ prping set: Solar
Stand-by diesel ptrp set
Additionat storage
Pi perork

50,000
ó00,000
250, ooo
225,000
1 00,000

Sub-TotaI 1 ,225,000

'10 7 Continsencies 122,500

Totat Say 't,350,000

With a population of 1,100, the per capita construction costs will be Ksh. 1,225.

8.2 O&MCosts

A minimum of two water supply attendants are required for the proper
system. lt is expected that the solar system will provide 24 mt/day.
demand should be supplied by the diesel pump.

MONTHLY O&M COSTS

operation of the
The remaining

Descript ion Amount Xsh.

Staff salary
Fue[ for diesel purp
GeneraI naintenance

3
1

3

000
000
000

Tota I 7,000

With the present population the per capita monthly O&M cost would be about Ksh. 6.
An annual O&M cost per household (of five members) would be in the range of Ksh.
380, which should be affordable for most of the community members.

10
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1 INTRODUCTION

1.1 Background

Gafarsa is located in GarbaTula Division, Kulamawe Location and Gafarsa Sub-location
of lsiolo District.
The poputation of Gafarsa Deda is about 1,700 persons in 1989. The population of the
centie is about 700. There are about 50 houses with corrugated iron roofs. The
remaining population is living in manyattas not far from the centre. The majority of the
population are borans.

1.2 Social Economic StratiÍication

According to ILDP, Gafarsa is an agro-pastoral deda combining irrigated agriculture
with pastóralism. The water of the Ewaso Nyiro is used to irrigate between one and
two hundred hectares of land at Gafarsa. The irrigation scheme was began in 1972 by
8 poor farmers, former members of the Bulesa irrigation scheme that failed due to poor
soil conditions. lrrigation Íarming is a hazardous exercise, on the Ewaso Nyiro, as the
flow of the river is not regular. ln some seasons the river and silts up all the drainage
channels; at other times the flow drops and fails to reach the irrigation channels. The
river also changes course.
The Gafarsa scheme failed totally in1972,1983, 1984 and 1985. !n 1979 the Ministry of
Agriculture helped to enlarge the canals, and the United Nations sent a volunteer to
Gàfarsa. tn 1980, the EEC aided Gafarsa but this contributed to the collapse of the
project in 1984. ln 1985, EEC volunteers restarted the project.

The main crop grown is now maize, although in 1981 cotton was more important.
Farmers abandoned cotton as the main cash crop because the price of cotton was
poor and payment Íor crop deliveries was late. These farmers organised themselves
into a shamb-a committee, and started allocating land to new poor farmers who wished
to join the scheme. ln 1984 the farmers of Gafarsa started a co-operative committee
in wnicn all the registered shamba owners vote. The registered shamba owners also
vote for the shamba committee. The co-operative committee works with help from the
Ministry of Agriculture. Every farmer is given one hectare of irrigation land. The
commiitee de-cides on various important communal tasks, when these tasks shall be
done, and whom they should be done. These tasks usually involve seasonaldredging
of the irrigation canats. Gafarsa uses manual labour to get this done and these tasks
are heayy and time consuming.

Most of the maize grown in Gafarsa is not sold outside Gafarsa, but is consumed by
the farmers. Somé exchange of maize Íor goats takes place between farming and
pastoral households.

Livestock holdings in Gafarsa are quite small and most of the Gafarsa herd stays near
Gafarsa centre. Most Gafarsa Íamilies do not even have a basic milk herd, and the
Gafarsa pastoral ola appear just as poor as the agro-pastoralists. However livestock
is still the preferred and prestige economic pursuit. The most successful households
in Gafarsa are those that have an interest in both irrigation farming and livestock; these
Íarmers buy stock with any surplus from their agricultural production. Livestock
herders with viable herds divide their herds into a dry and milking herd, and the milk
herd stay close to Gafarsa village (from ILDP Deda dossier).

1
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2. DESCRIPTTON OF THE PROJECT AREA

2.1 Location

The centre is located on the southern bank of the Ewaso Nyiro river, to the north of

Garba Tula, to the west of tresa Boru and to the east of Malka Daka.

The grid reference for Gafarsa is E 38o 40', N 1o 03'.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of about 250 mm.
Therà aie two wet seasons with the long rains falling between March and May and the

short rains falling in November. The mean annual temperatures range between 20 -

30'c.

2.2 TopograPhy

The topography of the area is characterised by an extensive plain with no ridges or
hills. ThsEwaso Nyiro flows at about 4 km from the centre.
The attitude oÍ Gafarsa is approximately 300 m above sea level.

2.4 Soils and Vegetation

The soil is loam - sandy. The vegetation around the centre is characterised by bushes
and tall dense acacia irees. Thé soil is Íertile and cultivation is possible with the use

of irrigation.
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3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and public Service

Gafarsa ruraltrading centre is the residence of the sub-chief. There is an administrative
police post and an agricultural technical assistant.

3.2 Education

Gafarsa Primary School (including pre-primary) has 226 students and a teaching staff
of 10. lt is the only education institution in the area.

3.3 Health

There is a dispensary which was sponsored by the British Government and buílt in
1985. lt is in good condition and has three staff. lt has an annual attendance of 4,139.
The most common diseases are malaria, URTI and worms and in the wet season:
diarrhoea, and in the dry season: scabies.

3.4 Commerce

There are nine shops at the centre which trade mainly in sugar, tea, maize meal and
clothing.

3.5 Transport

Gafarsa is situated on the Malka Daka - lresa Boru dry weather road. Except for rare
government vehicles, there is no public transport. Gamels are used for tranèportation
in this area.

3.6 Agriculture

The Gafarsa irrigation scheme currently has a cultivated hectarage of about 150. The
project aims at increasing the hectarage and production, im[roving seed quality,
improving extension services and training farmers in atl aspect of crop pioductioÀ. ïíe
main crop is maize.

3.7 Livestock Husbandry

There is no organised trade in animal drugs or other livestock inputs. This trade is
carried out by irregular and unlicensed traders within the pastoral system.

Gafarsa has no livestock market, but uses the market at Malka Daka.
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4. WATER RESOURCES

4.1 Groundwater

Gafarsa centre falls under zone 1a of the geologic formation. This zone is comprised
of pervious alluvial sediments, encountered at different levels of confinement by clay
layers. The water in this formation is highly saline and not suitable.

Data from borehole C4662 drilled in this formation at about 100 m. from the river
indicates that water was struck at 28 metres. The water rest level was 18 metres below
ground level. Yield of the above borehole was 1.2 

'ns/hrs. 
The water is reported to

have been of high salini§.

Fresh groundwater is found at shallow depths in the sandy riverbed of the Ewaso
Nyiro. lt seems that this water is the only suitable source for Gafarsa. Handdug wells
3 m. deep exist and are of good water quality.

The sediments below the sands are dry and the next groundwater zone has highly
saline water. Borehole C9381 drilled by WRAP just across the river at Bulesa was dry
until 35 m. depth. Apparently there is no connection between the river water and the
deeper sediments due to a heavy clay layer.

Borehote
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Depth

(m)

lrater
Struck

Levet
(m)
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Rest
Levet
(m)
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Yietd

«rl rn I

Remarks

c46É,2
c938Í

50
35

28
dry

18 1.? High satinity, borehole abandoned
Dritl,ed by IIRAP

4.2 SurÍacewater

The Uaso Nyiro river has water in the entire period of the year.

The last time the river dried up at this point was in 1984 during the drought period.

Gauging records are not readily available for this river at this point, but it is a reliable
source of surface water.
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5. WATER DEMAND

5.1 Human Population

The population of the centre and the surrounding manyattas is 1700. A population
grov,rth rate of 4o/o is assumed Íor the project area.

5.2 Education

The student population including teachers is 236. lt is assumed that the institutional
water demand will increase at a rate of 6"/".

5.3 Livestock

The number of livestock in Gafarsa Deda is not known. For the demand calculation an
estimate of 6,000 LU was used. lt is assumed for the purpose of the preparation of this
feasibili§ study that the livestock population shall remain constant in the project aíea.
An estimated 10 % of this livestock shall depend on the Gafarsa water supply.

5.4 Health

The growth rate of the health centre attendance is taken to increase with the
population. A growth rate of 4"/o is taken.

5.5 Commerce

The present number of shops and other utilities are to increase during the design
period at a rate oÍ 2lo.
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Basic Data and Projections used Íor Demand Galculation

CdEL-r TlDe t99o §qr5 zn5 ml5

Pogrtaticr l,i th individual connections
using Conmrnal trater Points

.85
1,615

103
1,9&

306
2,754

906
3,624

Ed.ratim Primary Schoots: Students
Other Schoots : Students

236 31ó 56 838

Livestock Indigenous Cattte
Sheep
Goats
Cannls
Donkeys

I 'ïo 1,800 1,800 1 'ïo

TotaI Livestock Units 600 600 ó00 600

lleal,th llo. of Beds
ilo. of outpatients 12 15 22 33

Cmrce Shops
Tea rooms
Butcher i es
Bars
Hotets (No. of beds)

9
2
I

10
2
I

12

3
1

15
3
I
1

löinistratim )luËer of staff 10 12 18 27

5.6 Summary oÍ Water Demand
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I tndividuat Connections

I teopl,e using C.ll.P's
I Primary Schoot
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I sars / ïea roos
I xotets (Lor. ctass)
I tivestock

3.
1ó.
1.
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0.
0.
0.
t:

4

?

?

2

3

9

5

0

0

I 4.1 
I

I le.ó |

I 1.6 
I

I 5.3 
I

10.3 I

I 1.0 I

10.5 I

I 1.0 
Ilt

| 3o.o 
I

12.2 |

27.5 |

2.8 
I

5.1 I

0.5 
I

1.2 
I

0.5 I

1.5 I-l
3o.o 

I

36.2
36.2
1.2
5.7
0.7
1.5
0.5
2.0

30.030

I totat | 58.7 | ó3.4 | 81.7 1117.0 |

The ultimate water demand is 117 ms/day

7



6 EXISTING WATER SUPPLY

6.1 Technical Description

Gafarsa used to have a water supply using the surface water from the river. The intake
was washed away by floods in 1986, but the 50 mm. d Gl rising mdn and the two 10
m' Gl tanks are still there. The intake was situated at the intake of the irrigation
system.

Currently donkeys are used to ferry the water from the river to the centre.

The dispensary has three 20 m3 roof tanks, which were all observed to be leaking. The
school has five Gl roof tanks of 10 m' each. Water is brought from the river to
augment the rain water.

6.2 Livestock Use

Livestock depend on the Ewaso Nyiro river

6.3 lnstitutional Analvsis

There is no Water Committee at Gafarsa. Some communal activities take place (co-
operative shop, maendeleo women group), but on the whole the community appears
not much ready to work together.

PROPOSED WATER SUPPLY

7.1 Alternative Sources

SurÍace water: The Ewaso Nyiro river is not a reliable source of water in most of the
years. Therefore it can not serve as a source for a water supply.

Groundwater: The deep groundwater is saline and is not an option. The only
groundwater of good quality is found at shallow depths in the sediments near the
Ewaso Nyiro river. This source should also be avaílable during droughts, but the
quantity may be restricted.

Rainwater: Although rainfall is limited this source may provide during part of the year
an additional quanti§ of drinking water. The few shops and institutions at the centre
which have iron sheet roofs should construct appropriate structures for collecting and
storing rain water.

7
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7.2 Alternative Technolooies

lnÍiltration galleries with pumping: The abstraction of the shallow groundwater
below the Ewaso Nyiro may be done using infiltration galleries (pipes) buried across
the riverbed. The depth of the pipes depends on the minimum groundwater levels in
the riverbed sands, and also on the depth of the clay layer(s) below the sands. This
depth is not known, but may be only a few meters.

The infiltration pipes will be connected to a collector well constructed on the bank of
the river, from where the water may be pumped to a storage tank. The infiltration
pipes may also serve Bulesa at the other side of the river by constructing a collector
well on that side. The number of required infiltration pipes is not known as it depends
on the groundwater depth and the permeability of the sands.

Handdug wells with handpumps: Handdug wells suitably located and constructed
on the banks of the Ewaso Nyiro may be used to tap the shallow groundwater. The
yield of the wells may be low and thus only handpumps should be installed. This
would replace the current use of untreated water from the Ewaso Nyiro.

Pump systems: - Generating set with submersible pump
- Solar powered pumpset, which is favoured due to it's low
maintenance requirement
- Windmlll, but the low frequency of the wind with suitable speed
limits it's use here.

7.3 Recommended System

The Ewaso Nyiro river is the only reliable source of good quali§ water in the area. The
abstraction of the water may be done using infiltration galleries (pipes) buried across
the riverbed. The infiltration pipes will be connected to a collector well constructed on
the bank of the river, from where the water may be pumped to a storage tank. The
infiltration pipes may also serve Bulesa at the other side of the river by constructing a
collector well on that side.

This system would eliminate the need Íor treating the Ewaso Nyiro water and also tap
the sub-surface flow in case the river dried up. A solar pumping set with a stand-by
generating set are recommended.

The feasibility oÍ hand dug wells on the bank of the river should also be investigated.
It is recommended to construct some of these wells and equip them with handpumps
in addition to any other prestigious system recommended.
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8. COST ESTIMATES

8.1 Gapital Costs

The cost would be greatly reduced if Gafarsa and Bulesa centre were to have a
common system. The cost of an independent system is however estimated below.

The construction of the intake (infiltration galleries and clear water well) should be a
priority. The siting and flood protection of this should be done by qualified personnel.
It was assumed that the old pipeline can still be used.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Ànount Kshs.

Pret iminaries and General
construction of infittration gatleries 300 m.

construction of cotlector rett
Install puping set Sotar

Stand-by Dieset
construct additionat storage 50 rl
Additionat pipeuork 500 m.

Eq.rip handdlg rells rith handpurps (5 no.)

50,000
450,000

25,000
600,000
250,000
225,000
1 50,000
1 25,000

Sló-ïotaI Í,g75,ooo

10 Z Contingercies 188,000

ïotaI Say 2,1oo,ooo

With a population of 1,700, the per capita construction costs will be Ksh. 1,200.

8.2 O&MCosts

A minimum of two water supply attendants are required for the proper operation of the
system. lt is expected that the solar system will provide 35 ma/day. The remaining
demand will be supplied from the diesel pump.

MONTHLY O&M COSTS

Description Amount Ksh.

Salary rater slpply sttendant 2 no.
Dieset for rurning stand-by unit
other maintenance

3,
z,

000
000
0003

Tota t 8, ooo

With the present population the per capita monthly O&M cost would be about Ksh. 5.

An annual O&M cost per household (of five members) would be in the range of Ksh.

280, which should be affordable for most of the community members.
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1 INTRODUCTION

1.1 Background

Kutamawe is situated on the lsiolo-Wajir road and was started as a livestock marketing
outspan when the Wajir - Modogashe stock route was opened by the Livestock
Marketing Division.

About 1,500 people live within a radius of 10 km of Kulamawe centre. A small
population circa 450 living in the trading centre depends on retailtrade, hotels or wage
employment while the majority live on pastoral economy. There has been insignificant
agrícultural practice at Kulamawe. Most of the inhabitants are Borans.

Some 5,000 TLU find their pasture within Kulamawe Location getting water from hand
dug wells, the Grissa pans, natural depressions during the wet seasons and the
Kulamawe borehole.

1.2 Social Economic Stratification

Livestock Íorms the basis of local wealth and this is unevenly distributed with 1Oo/o ot
the households holding half of the total livestock in the Location while the poorest of
the poor making up 13o/o of the population hold 2o/o of the total tivestock. The wealthy
group has been taken as those families with over 50 TLU. The poor group holds less
than 5 TLU (approximately 7 cattle, or 50 sheep or goats) which is taken as the
minimum household herd required Íor independent pastoral livelihood. The small
percentage suggest that the Kulamawe residents are better off as compared to the rest
of the District.'

1.3 Scope oÍ the Report

This report covers the supply of water to Kulamawe Rural Trading Centre only. The
inhabitants of the project area are composed of a population which depends entirely
on the Kulamawe borehole for their water supply needs.

It should Íurther be noted that since most of the people in the area depend on livestock
a small percentage of livestock is taken into account while calculating the water
demand. This is to meet the water demand Íor the livestock that is left behind when
the others are driven out of the area for pasture. This has been taken as 10% of the
livestock in the area.

' Source: lsiolo Livestock Development Project

1



KULAMAWE

lsiolo Ë c,36 o School

o s4::

Tt{ ío

Cottle
ïrough

ru

x
5
=p

L;;rlro
=-----...Roo'd

wot".r ?íFeo . ..Bore Hole

& Sca,LQ

Sketch oÍ the Project Area

2



2. DESCRIPTION OF THE PROJECT AREA

2.1 Location

The project is located along a dry weather road about 70 km from lsiolo Town on the
lsiolo - Wajir road. It is situated on latitudes 0'35'N - 38" 12'E.

It is in Kulamawe Sub-location of Kulamawe Location of Garba Tula Division on the
Southern bank of the Ewaso Nyiro River downstream of the Chanler's Falls.

2.2 Topography

The centre is located between two hills of volcanic origin. Otherwise the area is
generally flat.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of between 300 - 350
mm. There are two wet seasons with the long rains falling between March and May
and the short rains falling in November. The mean annualtemperatures range between
24 - 30"C.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Vegetation

There are two types of vegetation being bushed grassland and wooded bush
grasslands occurring on the lava flows and ash slopes and on the contact line between
the volcanic and the basement rldges respectively. The main tree species is the Acacia
with dense dwarf shrub undergrowth in the wooded bushland. The grass cover is
mainly perennial.
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3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

An assistant chief is stationed at the Kulamawe trading centre. The other public offices
include an administration post, a health centre, MoWD and a primary school. There
are also a social development officer and a range management technical assistant.

3.2 Education

Kulamawe primary school is the only educational institution in the project aÍea. lt's
enrolment in 1988 was 271 students andT teachers.

3.3 Health

There exists a well-equipped health centre in the project arca. The average daily
outpatient attendance is 30 people.

3.4 Commerce

The Kulamawe trading centre is the only trading centre in Kulamawe sub-location and
serves the transit traffic to Wajir apart from the people in the project area. There are
six shops, two butcheries and four tea shops.

There is no open air market.

3.5 Transport

Kulamawe town is situated along the lsiolo-Wajir road. There exists no public transport
except for occasional Government vehicles. Transport is by donkeys and camels Íor
the few who can afford them. The rest carry their loads on their backs.

3.6 Agriculture

There is insignificant agriculture at Kulamawe and most of the inhabitants are
pastoralists.

3.7 Livestock Husbandry

No significant livestock marketing infrastructure exists in Kulamawe. However herds
of trade cattle move through the area towards lsiolo. There are no livestock Íacilities,
such as a dip or a crush.
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4. WATER RESOURCES

4.1 Groundwater

Kulamawe centre is within zone 1b of the geologic formation. This zone is comprised
of old land surface deposits and sediments interbedded between the lava flows or
outcropping limestones overlying the basement system rocks. ln Kulamawe deposits
of volcanic origin predominate.

Data from boreholes indicate that water struck levels range from 40 to 60 m., while
water rest levels range between 35 and 50 m. below ground level. Yields are
reasonable but sufficient to serve the local demand.

Water is of acceptable chemical quality.

4.2 SurÍacewater

No surface water source exists near the centre.
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5. WATER DEMAND

5.1 Human Population

The population taken for the purpose of the demand calculation was estimated at
1,500. A population grourth rate of 4o/" is assumed for the project area.

5.2 Education

The student population including teachers is taken to be 300 for the purpose of
forecasting water demand. lt is assumed that the institutional demand will increase at
a rate of 60/o.

5.3 Livestock

It is assumed for the purpose of the preparation of this Íeasibili§ study that the
livestock population shall remain constant in the project area. An estimated 10% of this
livestock shall depend on the Kulamawe water supply.

5.4 Health

The growth rate of the health centre attendance is taken to increase with the
population. A similar growth rate of 4o/o is taken.

5.5 Commerce

The present number of shops and other utilities are assumed to increase during the
design period at a rate oÍ 2o/".
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Numbers used Íor Demand Calculation

5.6 Summary oÍ Water Demand
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Type of Facitity
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6. EXISTING WATER SUPPLY

6.1 Technical Description

Kulamawe ruratwater supply has a borehole source and diesel pumping. The borehole
pump is rated at7.5 r11t/hr with a prime mover of 12.5 HP. An average of 34 ms/day
are produced. There is also a 25 ms storage tank and 300 m 40 mm 6 Distribution.
The old 50 ms storage tank is not used any more due to leakage caused by corrosion.
No treatment is undertaken.

ln the centre about 30 water jars are used for storing rain water from the roofs. These
serve as a good additional source Íor drinking water.

6.2 Potential and Actuallv Served BeneÍiciaries

During its commissioning in 1971 the project was designed to serve a population of
1,511 people and according to the DDO's 1988 projection the project is currently
serving a population in the region oÍ 1,500 people. There are 46 consumers on
metered connections serving approximately 300 households.

6.3 Livestock Use

About 80o/o of the water produced in this water supply is used by livestock

6.4 Functional Analysis

This water supply covers an area of 40 kmz and it's performance and reliability are
good so long as diesel is available. The population has taken over the running of the
water supply and provides the diesel. However it seems still problems exist at times
that there is no demand for water from livestock.

6.5 Financial Analvsis

The revenue earned in the 1988/89 Financial year was Kshs 16,000 against an
expenditure of Kshs. 112,000. Staff cost was Ksh 85,000, while Kshs. 27,OAO was used
for fuel. Analysis of the monthly operation and maintenance reports indicates that 54olo

of the water produced was sold while the balance 460/o was either distributed freely or
unaccounted for. This indicates that due to the low percentage of water sold unit
production and sales cost differ significantly.

Since the population took over the running of the supply only charges are levelled for
supply of livestock.

6.6 lnstitutional Analvsis

There are two water supply operators and two pump attendants all employed by the
Ministry of Water Development. The community does not employ any staff.
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The borehole use by livestock is controlled by a strong borehole committee, made up
oÍ 12 elders representing the camps that use the borehole on a day to day basis. he
chairman of the committee is known as Aba Hirega or water manager. The borehole
committee ensures that only local hawicha water at Kulamawe. These lactating herds
provide milk for the population settled around the borehole with school children. The
committee also arranges a watering timetable for livestock and ensures it is followed.2

PROPOSED WATER SUPPLY

7.1

7

Alternative Sources

The alternative sources at Kulamawe are limited to boreholes and roof catchments in
the absence of a suitable surface water source near the centre. Two boreholes exist
at the centre, one equipped and the other not yet equipped, as it was drilled by WRAP
in 1991. The depth to the groundwater is about 45 m., which means that a solar pump
will not yield enough water.

7.2 Recommended Systems

Borehole with diesel pump: The existing borehole has adequate capacis to continue
supplying the centre and the livestock. The new borehole increases the supply
capaci§ and thereÍore no new sources will be needed in the near future.

The new borehole may be
borehole is only ,., u1s/hr.

with a diesel pump, although the yield of the
storage will be required.

equipped
Additional

RooÍ catchment: Provision for storage of raín water should be made Íor the
numerous iron sheet covered houses. Water jars may be used, similar to the already
existing ones.

7.3 Operation & Maintenance Procedures

The old existing borehole should continue to be used for livestock supply. lt may also
serve the centre, at times of a break down of the other pump. The diesel pump on the
new borehole should serve the centre only and should not be used for the supply of
livestock.

Emphasis should be put on the revenue collection. The District Water Board in liaison
with the borehole committee should come up with a suitable solution to meet the cost
recovery criterion.

' Source: lsiolo Livestock Development Project
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8. COST ESTIMATES

8.1 Gapital Costs

The estimate is made on the understanding that the existing facilities including storage
and reticulation shall be utilized. The new borehole may already have been equipped
with a submersible pump driven by a generator in 1991, but nevertheless the purchase
of a pump unit is included.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descri pt i on Amunt Kshs-

Pret iminaries and Generat
Instatt diesel p(flp set
Constnuct additionaI storage
Additionat Piperork

«so rl I

20,000
250,000
225, ooo
300,000

Sub-Tota I 795,000

10 Z Contingencies 79,500

TotaI Say 900 , 000

With a population of 1,500, the per capita constructíon costs will be about Ksh. 600

8.2 O & M Gosts

The Kulamawe water committee should employ two localwater supply attendants and
meet their salaries.

MONTHLY O&M COSTS

Description Amount Ksh

staff sal6ry
Fuets for prping 8 hours per day
Generat mintenance

3
5
5

000
000
000

Tota I 1 3, ooo

With the present population the per capita monthly O&M cost would be about Ksh. 8.5.
An annual O&M cost per household (of five members) would be in the range of Ksh.
520, which should be affordable for most of the community members, as most of the
operational expenses are for the supply of their livestock. A suitable mode of payment
fór the water supply of livestock should be made by the water committee to cover the
total operation and maintenance cost.
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1 INTRODUCTION

1.1 Background

Malka Daka trading centre is situated in Kulamawe Location. lt has a population of
about 1,100. The total population in the deda is 1,850. The main ethnic group is the
Boran. The pastoral population is relatively more mobile than in other parts of the
district and the manyattas are smaller.

Malka Daka centre was flooded in 1986 and there is a proposal to move the centre
away from the river towards the south. The same flood also destroyed the irrigation
system and the abutment of the bridge.

1.2 Social Economic StratiÍication

Pastoralism is the main economic activity in Malka Daka since the irrigation scheme
collapsed. The population is primarily composed of victims from the shifta war and the
failure of the irrigation scheme has caused young men to migrate to urban settlements
in search of employment. Due to this the traditional Boran social organisation and
practices of animal husbandry and land use pastoral production Éystems have
collapsed and large tracts of their land is unused.

The wealth ranking of the population, studied by ILDP from samples of two urban
camps (manyattas near the centre) showed that the richest 35o/o oÍ the households
holdT2o/o of the livestock and the poorest 47o/o of the households hold only 8% of the
livestock.

lJeal th Rank IofHH Livestock Unit Est. Í of LU

III
IV
v
VI

6
29
18
47

20-30
10-20
5-10

under 5

20
52
19
8

There is a school management committee which functions and duties are to reserve
pastures for the school hawicha herd, plan and implement schoot development
programmes and monitor the academic progress and performance of each class. This
committee is accountable to the parents who elected them. lt can stay in office as long
as the parents need them. The committee is at present the strongest Íormal institution-,
only inferior to the various informal but highly organised clan leadership hierarchies.

The only other socialinstitution based in Malka Daka is the Malka Daka islamic religious
institution that has an elected five-member management committee whose task§ are:- to oversee the running of the food programme for muslim students attending

madarasa.
- to coordinate the management of the madarasa, mosque and other islamic

activities e.g. zaka (alms) collection and distribution to the poor.

ln Malka Daka deda there are 3 women's and 1 men's self help groups and are
normally registered with the department of social services. Their main objectives are
to improve the social economic life of its members through undertakíng income-
generating activities but they are limited by lack of investment capital.
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2 DESCRIPTION OF THE PROJECT AREA

2.1 Location

The project is located in Kulamawe Location of Garba Tula Division and is situated
about 1.5 km from the southern bank of the Ewaso Nyiro. Grid reference is E 38o 40',
N 0" 48',.

2.2 Tooograohv

The topography of the area is generally flat, crossed by smatl incised stream vatleys
Some low hills are Íound to the west and the east of the centre. The altitude is about
350 m above sea level.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of about 250 mm.
There are two wet seasons with the long rains falling between March and May and the
short rains falling in November. The mean annual temperatures range between 20-
30"c.

2.4 Soils and Vegetation

The area around the centre is composed of alluvial deposits of the Ewaso Nyiro. The
deposits consist of sand, silt, clay and gravel.

The vegetation is dense scrub with few acacia tree. The vegetation along the river is
very dense. The area favours browsers, like goats.
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3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

The Malka Daka Sub-location assistant chief lives at Malka Daka trading centre. There
is an administration police post.

3.2 Education

There is one primary school situated at Malka Daka market centre. The school has a
varying number of students, as they move with there parents. The number indicated
Oy iUOe is 250 students distributed in 8 classes. ln April 1991 this was 136 only and
40 children in pre-primary. The number of staff is 12.

3.3 Health

Malka centre has no proper health facilities. The residents have temporarily converted
one of their private temporary buildings into a store for keeping drugs administered by
a ministry of health officer.

3.4 Commerce

Malka Daka market is an important trading centre in food stuff oriented goods. Major
food stuff sold in fairly numerous canteens includes tea, sugar maize Íloor, beans and
maize. Small hotels also play an important role in earning income, especially on market
days (l-uesdays and Saturdays), when many goats and sheep are traded.

3.5 Transport

Malka Daka is served by earth tracks. The first one is the main Garba Tula - Merti
track which passes through Malka Daka centre. The bridge across the Ewaso Nyiro
can not be used at present, because the bank of the river on the Malka Daka side was
washed away. The other track connects to Garfasa and lresa Boru. There is no public
transport.

3.6 Agriculture

Very few agricultural activities go on here after the collapse of the Malka Dafa irrigation
sch-eme. The scheme was started in 1978 and taken over by the Ministry of Agriculture
in 1g80. Water was pumped from the Ewaso Nyiro to a canal. The canal caused the
flooding of the centre in 1986.

3.7 Livestock Husbandry

There are no veterinary personnel in Malka Daka. Although Malka Daka is an important
tivestock market centre, there are no dips and the crush is in poor condition.
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4. WATER RESOURCES

4.1 Groundwater

Malka Daka centre falls under zone 1a of the geologic formation. The zone is
comprised of alluvial sand and clay layers. This is underlain by rocks of the Basement
Complex.

Boreholes drilled at some distance from the Ewaso Nyiro indicate highly saline
groundwater. The only fresh groundwater is found in the sediments in the river and on
the banks. Dug wells in the dry river bed have a good water quality.

Two lined dug wells are found at about 500 m. from the river. The EC of the water was
not measured, but they are reported to contain water similar as that in the Ewaso
Nyiro. The depth to water is about 8 m.

Borehote
)luÈer

Totat
Depth

(rD)

gater
Struck
Levet

(m)

lJater
Rest
Levet

(m)

Tested
Yi eLd

trl tn I

EC

(mS/cm)

HC05

(ÍB/ t )

Fe

(ms/t )

Remarks

c4475
c9382

147
40

18
17

14 5.5
4.0

6
20

1 ,053 2.96
Dritted 8t Eisan Bitiku

4.2 SurÍacewater

The Ewaso Nyiro is almost always flowing at this point. Drying of the ríver is rare. A
miscellaneous gauging at 27th January 1990 gave a flow of 8.0 ma/second.

The flow in April 1991 at the end of the dry season was about 2 ma/second. The EC
of the water was 873 pS/cm.
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5. WATER DEMAND

5.1 Human PoPulation

The population of the centre is 1100. A population growth rate of 4o/ois assumed for
the project area.

5.2 Education

The number of students and staff in the primary school is taken at 300 for the demand

calculations. The growth rate of the school is taken to be 60lo.

5.3 Livestock

It is assumed for the purpose of the preparation of this feasibili§ study that the

livestock shall continue'usiirg the Ewaso Nyiro river or dug wells in the riverbed.

5.4 Health

There is no health centre at Malka Daka. For the purpose of the water demand

calculation one has been included with an out-patient attendance of 15 people per day.

A growth rate of 4o/ois taken.

5.5 Commerce

The present number of shops and other utilities are to increase during the design
period at 2o/o.
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Basic Data and Projectios

5.6 Summary oÍ Water Demand

Consulption
n? laay

Type of Consrrller

I leeo | 1ee5 | 2005 | 2ot5 |

I tndividuat Connections

I Reopte using C.!r.P's

I Primary schoot

I Xeatth Centre

I ldninistration
I shop§

I Butcheries

I aars / fea rooms

I xotets (Lol cl,ass)

I Livestock

2.21
10.5 |

1.51

5.3 I

0.31
1.61

1.01

7.01-l
-l

2.7 
I

12.7 |

2.0 
I

5.1 
I

0.3 
I

1.8 
I

1.5 I

7.5 
I-l

-l

7.9
17.8
5.6
5.5
0.5
z.?

23.41

23.41

5.3 
I

5.81

1.5
9.5
0-3

0.71

2.71
1.51

12.0 
|

0.51-l
I rotaL I 2e.11 33.e | 18.8 I 75.31
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Cdrsr.-r T)De 1990 1gt5 2005 2015

Poputatian Hith individuat connections
using Conmrnal Uater Points

55
0451

67
271I

198
1,783

5U
3462

Edratian Prinury Schoots: Str.dents
Other Schoots : Students

300 401 718 1,063

LiYrstel Indigenous Cattle
Sheep
Goats
CameIs
Donkeys

TotaI Livestock Units 1 ,000 I ,000 1 ,000 1 ,000

Beatth ilo. of Beds
No. of outpatients Í5 18 ), 40

CGrce Shops
Tea roons
Butcher i es
Bars
Hotets (Io. of beds)

16
14

18
15
3

22
18
3
1

5

27
22

3
2

10

ldrinistretian lluÖer of staff 10 12 18 27

The ultimate daily demand is 125 mt/day



6. EXISTING WATER SUPPLY

Technical Descriotion6.1

The MoWD has never constructed a water supply at Malka Daka. A borehole was
drilled to the south of the centre, but yielded saline water.

The population uses the Ewaso Nyiro river as source of water, by digging shallow wells
(mados) in the riverbed. These wells are not lined and are destroyed whenever the
river flows.

The Ministry of Agriculture and the Forestry Department each operate a lined dug well
located about 100 m. apart at about 500 m. from the river. The wells are similar and
have a depth of more than 8 m. The water is pumped with diesel power from the wells
to tanks at the compound of the Ministries through 50 mm 6 Gl pipes. At the time of
the field visit in April 1991 both pumps were out of order.
The yield of the wells is low and it is reported that pumping of the wells needs to be
interrupted to allow Íor recharge.

The livestock uses the Ewaso Nyiro river for their water supply.

6.2 lnstitutional Analvsis

Access points for livestock watering along the river, called malkas have no restrictions
governing their use by the Borans. Except the two malkas of Guniya and Jana near the
market centre which are reserved for the use of the population of the settlement. Other
mados in the deda used during the wet season and early dry season have a temporary
water committee formed only Íor that period of use (from ILDP Deda dossier).
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7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

SurÍace water: The Ewaso Nyiro river is a reliable source of water in most of the
years, but during droughts the surface flow does not reach Malka Daka. This may
occur more often in future, because of an increase in water use upstream along the
river.

Groundwater: The deep groundwater is saline and is not an option. The only
groundwater of good quality is found at shallow depths in the sediments near the
Ewaso Nyiro river. This source should also be available during droughts, but the
quantity may be restricted.

Rainwater: Although rainfall is limited this source may provide during part of the year
an additional quanti§ of drinking water.

7.2 Alternative Technologies

lnÍiltration galleries with pumping: The abstraction of the shallow groundwater
below the Ewaso Nyiro may be done using infiltration galleries (pipes) buried across
the riverbed. The depth of the pipes depends on the minimum groundwater levels in
the riverbed sands, and also on the depth of the clay layer(s) below the sands. This
depth is not known, but may be only a few meters.
The infiltration pipes will be connected to a collector well constructed on the bank of
the river, Írom where the water may be pumped to a storage tank. The infiltration
pipes may also serve Bisan Biliku at the other side of the river by constructing a
collector well on that side. The number of required infiltration pipes is not known as
it depends on the groundwater depth and the permeability of the sands.

Handdug wells with handpumps: Handdug wells suitabili§ located and constructed
on the banks of the Ewaso Nyiro may be used to tap the shallow groundwater. The
yield of the wells may be low and thus only handpumps should be installed. This
would replace the current use of untreated water from the Ewaso Nyiro.

SurÍace water intake with treatment and pumping: Although this would require
treatment, the ease of abstraction of larger quantities makes it a good system for future
development. The drawback of the system is that surface water is not always available
and also that intake structures in the river are liable to damage from floods. The use
of a common intake and treatment for both Malka Daka and Bisan Biliku would lower
the capital costs. The technologies involved are however beyond what the com-
munities can handle at the moment.

7.3 Recommended System

The construction of infiltration galleries is recommended because of:

- the reliable supply of sufficient guantity and
- the good water quality which does not need treatment and
- the possibility to combine the supply with Bisan Biliku.
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Pumping may be done using a solar system as this gives the lowest O&M costs. The
water should be supplied at the centre, therefore the system should include a rising
main, an elevated storage tank and a distribution system with individual and communal
connections.

A small diesel driven submersible pump may be added to the system to ensure supply
at times that the solar system is not operational. The yield of the solar system is
estimated at 45 ms/day (total head 25 m.).

7.4 Operation & Maintenance Procedures

The communi§ should employ two local water supply attendants with a salary of say
Ksh. 1,500. The Divisional Water Engineer's office should provide advice whenever
necessary. A suitable tariff should be arrived at by the community to enable
continuous maintenance of the water supply.

Due to their nomadic nature it is unlikely that the residents of the town centre will
always be there. lt is therefore necessary that the community leaders decide on a
suitable mode oÍ collecting revenue. An annual payment system may be tried.
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8. COST ESTIMATES

8.1 Capital Costs

It is assumed that the existing pipework of both the Ministry of Agricutture and Forest
Department shall be used where possible.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Amount Kshs.

Pret iminaries and Genera[
Construction oÍ intake (inctuding inf i ttration

pipes cottector rett)
Instatt puping set Solar

StarË-by DieseI
Construct additionat storage
Pipexork
Equip harddug retls rith handpurps (5 no.)

50
475

600
250
225
200
't25

000
000

000
000
000
000
000

Sub-Tot6[ 1,925,000

10 Í Contingencies I 92,500

Totat say 2, I 50, 000

With a population of 1 100, the per capita construction costs will be Ksh. 1,900.

8.2 O & M Costs

The proposed water supply should provide a primary level of service, while allowing the
individual users the opportunity to pay for higher services if they wish so. The revenue
collection and appropriate tariff should be made by the community itself.

MONTHLY O&M COSTS

Descri pt i on Amolrnt Ksh.

Satary rater suppty attendant 2 no
Dieset for running stand-by unit
0ther maintenance

3

3

000
500
000

Tota I 6 500

With the present population the per capita monthly O&M cost would be about Ksh. 6.
An annual O&M cost per household (of five members) would be in the range of Ksh.
350, which should be affordable for most of the community members.
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INTRODUCTION

1.1 Background

Bisan Biliku is a localtrading centre located some 40 km west of Merti and g km westof Bulesa. The centre was established in April 1g88 after the Sub-location was
gazetted. The inhabitants come from Malka Datia which is just on the other síde of the
river.

The centre has about 30 houses with corrugated iron roofs. The population is about500. The total population of the Sub-location is aroun d 2,7oo, 6ut'this varies from
season to season since the area is inhabited by the nomadic tribe of Boran.

The centre relies on the Ewaso Nyiro for its water supply. The river is about 2.5 km
from the centre.

The livestock at the centre.is.mainly goats. There is no hawícha herd and only goats
are used for milk. The mdn herd goes to Kom for grazing.

1.2 Social Economic StratiÍication

Pastoralism is the main.way of life in this area. The area is of low potentiat (very arid)and mainly used for livestock rearing. The number of goats pei household is
reportedly 350.

DESCRIPTION OF THE PROJECT AREA

2.1 Location

The centre is located on the Merti - lsiolo road. lt is in Kom sub-location of Bisan Biliku
Location of Merti Division and lies approximately on longitude 3go 35' and tatitude 0.
55'.

2.2 Tooography

The centre is located to the north of the Ewa:9 Nyiro river in an area with is generally
Ílat with some elevated Basement outcrops. The Merti Plateau is approximatàly 10 krÉ
to the north. The elevation of the centre is about 360 m A.s.L.

2.3 Climate

The project area Íalls under the arid climatic zone with a rainfall of between 800 - g5O
mm. There are two wet seasons with th.e long rains falling between March and May
and the short rains falling in November. The meàn annualtdmperatures range betweeí
25 - 30"C.

1
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3

2.4 Soils and Vegetation

The soils found in the area are greyish clay with medium to fine sand. They are
derived from the Basement rocks.

The vegetation is scrubs, §pical for Basement areas.

SOCIAL ECONOMIC INFRASTRUGTURE

3.1 Administrative and public Service

The Locational and Sub-locational chief's office are located at the centre. There is also
an administration police post.

3.2 Education

There is a primary school of which the number of students varies due to the nomadic
way of life of the inhabitants. ln April 1991 there were about 56 children and g
teachers.

3.3 Health

There is no health centre, but one is being organised through self-help. A public health
technician is stationed at the centre. The drugs would c-ome from the Government
Hospital. The most common disease is malarià.

3.4 Commerce

There are 6 shops at this centre, with very little commercial activities. There are also
3 tea rooms.

3.5 Transport

There is no public transport except for occasional Government vehicles. Transport is
by donkeys.

3.6 Agriculture

No agricultural activities are practised at the moment.

3.7 Livestock Husbandry

No livestock facilities are present. A livestock technician is supposed to stay at the
centre, but he is at Merti.
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4 WATER RESOURCES

4.1 Groundwater

Bisan Biliku centre is within zone 2 of the geologic formation. This zone is comprised

óindrír.O-iialo, weathered metamorphic rocks of the Basement System'

Borehote
iluËer

Iotat
Depth

(m)

llater
Struck
Levet

(m)

Uater
Rest
Levet

(m)

Tested
Y ietd

«# rnl

EC

(ns/cm)

Remarks

c9382 40 34 4.0 19 Borehole abandoned

Geophysical investigations.have. been done by wRAP and also a borehole was drilled'

iËlióà íài aoouÏ i;i,ln. rnt *àt., was highly saline (Ec= 1e mS/cm), despite

tn. pró*iritylo tne È*àtó ruyiro Rivér. Rppareàtfthere is ho recharge from the river

to this aquifer.

The possibility to use groundwater at this centre is very unlikely. The only fresh

ó;;d&;i"i Ë torno in-the sandy sediments oÍ the Ewaso Nyiro River'

4.2 SurÍacewater

The Ewaso Nyiro is almost always Ílowing- at this poilt' DryiJ'g- of the river is rare' A

misceuaneorr g"rlint ài zttn J'anuary tóSO gavó a flow of 8'0 6a/second'

The flow in April 1991 at the end of the dry season was about 2 6s/second' The EC

of the water was 873 PS/cm.
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5 WATER DEMAND

5.1 Human Population

The population of the centre used for the demand catcutation is 1,s00. A populationgrowth rate of 4o/o is assumed for the project area. 
- -'

5.2 Education

The number of students used for the demand calculation is 150. The school isassumed to grow at a higher rate as the poprtaiion ó"2".

5.3 Livestock

It is assumed for the purp.ose of the preparation of .this feasibili§ study that thelivestock shall use watbr àirectly from ïhe'ewaÀo r.tyiro. Therefore demand fromlivestock is not taken into accouót.

5.4 Health

lf a dispensary will be constructed the.daily attendance is assumed to be 15 outpatientsper day' The growth rate of the health .rniróittenoàce is taken to increase with thepopulation growth of 4o/o.

5.5 Commerce

]!$§jïï#J:Ïrï.."f shops and other utílities are assumed to increase during the
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Basic Data and Proiections used Íor Demand Calculation

CdÉLEr Ï)Pe t99o §q5 2005 2íJ15

Poputatian rith individuaI comections
using Cormlnat Uater Points I

75
425 I ,

91

733
270

2,430
799

3,198

Eör.atidl Primary Schoots
Other schoots

Students
students

150 201 3ó0 533

LiYestock Indigenous Cattte
sheep
Goats
Camets
Donkeys

Totat Livestock Units

leal,th Io. of Beds

lo. of outPatients 15 18 27 40

CGrce shops
Tea rootm
Butcheri es
Bars
Hotets (No. of beds)

6

:,

7
3

9
5

1

1

11

6
2
I

tÖinistratict Iuóer of staff 10 12 18 27

s.6 Summary oÍ Water Demand

Consr.nption
n? tae.y

Iype of Consuner
1ee5 I 2oo5 I 2015 II leeo I

I lÍdiYiduat conÍrections

I eeopte using C-U-P's

I Primary Schoot

I tteatth centre

I ldninistration
I strops

I Butcheries

I aars / Tea rooms

I ttotets (Lor Ctass)

I Livestock

I 3.0 I 3.6

114.3 lÍ7.3
I 0.8 I 1.0

I 5.3 I 5.4

I 0.3 I 0.3

I 0.6 I 0.7

tl
I 1.5 I 1.5

lltl

10.8
24.3

1.8
5.5
0.5

32.0
32.0

2.6

0.9
0.5

5.8
o.7
1.1
't.0
3.53.0

I totat I 25.8 I 2e.8 |
47.3 | 78.7 |
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6. EXISTING WATER SUPPLY

Livestock Use

There are no cattle troughs or pans in this area since the livestock takes water direclyfrom the river.

PROPOSED WATER SUPPLY

6.1 Technical Descriotion

The population uses.the Ewaso Nyiro river as source of water, by digging shallow wells(mad-os) in the riverbed. These wells are not lined ànd 
"rà'odstiöy-eo-*henever 

theriver flows.

6.2

7

7.1 Alternative Sources

surface water: The Ewaso Nyiro river is a reliable source of water in most of theyears, but during droughts the surface ftow does not reach Bisan Biliku. Thi, .iàVoccur more often in future, because of an increase in water use upstream along thóriver.

Groundwater: The .deep. groundwater is saline and. is .not an optíon. The onlygroundwater oÍ good.qualid is found at shallow depths in the seriments near theEwaso Nyiro river. This source should also be avditable Orring droughts, but thequantis may be restricted.

Rainwater: Although rainfall is limited this source may provide during part of the yearan.additional quantity of drinking.water. The few sno-pè and institutiórii at the centrewhich have iron sheet roofs snouto construct appropriate structureJ iór correcting andstoring rain water. lnvestigations into the feasibiiiry6r rocx catcnmèntr 1".g. at MilimaTatu) should be carried out.

7.2 Alternative Technologies

lnÍiltration-galteries. with pumping: The abstraction of the shallow groundwater
below the Ewaso N.yiro may be àoné using infiltratiàn gaileriei tpió.il urried acrossthe riverbed. The depth of ihe pipes oepeËds on thó riinimum §iórÀó*ater tevets inthe riverbed sands, and also on the oe§tn of the clay layerls) oàloï tÀe sands. Thisdepth is not known, but may be only a few meteri. '

The infiltration pipes will be connected to a collector weil constructed on the bank ofthe river, from where the water may be pumped to a storage tank. The infiltrationpip..es may also serve Malka Daka at the otÉer side _of tnà-rivei ày 
"on.tructing 

acollector well on that side. The number of required infiltration ppes'i. not known asit depends on the groundwater depth and the irermeabitis of ilïJJànàs.

7



Handdug wells with handPgTps, Handdug wells suitably located and constructed

on the banks of the Ewaso Nyiro ,"V ËJrJËO to lap the éhaltow groundwater' The

yield of the we,s ;;, Ë1"*í TO iiir;-only handpumps should be installed' This

would replace tne'cur'rent use of untreated water from the Ewaso Nyiro'

surface water intat«e with treatment and pumping:. Although this _would 
require

treatment, tne easà-oiàbstiaction otiàigèiquàntitiós d'at<es it a good system for Íuture

devetopment. fne drawback of the JVqïàrl.i1.a1 guface water is not always available

and atso tnat intale siiuàJt.s in tnó'rivàr are liable to damag-e from floods' The use

of a common intaké ànàlr.atrent ioi 60tÀ rtnarx" Daka and Bisan Biriku wourd rower

the capitar costs."-iËe tèóÀnorogieË Évorved are however beyond what the com-

munitids can handle at the moment'

Pumpsystems:.Generatingsetwithsubmersiblepump- Solar po*.r.à purói"t, whic^ is ïavoured due to it's low

maintenance requirement
- windmill, but the low frequency of the wind with suitable speed

limits it's use here.

7.9 Recommended System

The Ewaso Nyiro river is the only reliable source of good quali§ water in the area' The

abstraction ot tne wàiei màyoé ooË Jsing infiltrat-ion galle.ries (pipes) buried across

the riverbed. The infiltration pipes *ií0. àónnected to à coileaor well constructed on

the bank oÍ the river, from where tË ;her may be pumped to a storage tank' Tl't'

inf,tration pipes may arso serve rvràri.ï- oà[d ,t ine btner side of the river by

cónstructing'a colleaor well on that side'

This system would eliminate the need for treating the Ewaso Nyiro water and also tap

the sub-surface frow in case the river oiieà up.-A sorar pumping set with a stand-by

generating set are recommended'

The feasibility of hand dug welrs on the bank of the river should also be investigated'

It is recommended to construct somà &1Èese wells and equip them with handpumps

in addition to 
"ny 

oiÉei prestigious system recommended'
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8 COST ESTIMATES

8.1 Capital Costs

The cost would be greatly reduced if Bisan Biliku and Malka Daka centre were to have
a common system. The cost of an independent system is however estimated below.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descri pt i on Ànount Kshs

Pre[ iminaries and General
Construction of infittration gatteries 300 m.
Construction of cotlector re[[
Instatt puping set Sotar

Stand-by Diesel
Construct Edditional storage 50 nl
Piperork
Equip handdug retts rith handpr,nps (5 no.)

50
450
25

ó00
250
225
ó00
125

000
000
000
000
000
000
000
000

Sub-Totat ?,325,000

10 Í Contingencies 189,000

TotaI Say 2,ó00,000

With a population of 1,500, the per capita construction costs will be Ksh. 1,700

MONTHLY O&M COSTS

Descri pt i on Anount Ksh.

Satary rater suppty atterdant 2 no.
Dieset for running stand-by unit
Other maintenance

3,

3,

000
500
000

Iota I ó,500

With the present population the per capita monthly O&M cost woutd be about Ksh. 4.
An annual O&M c.ost pgJ household (of five members) would be in the range of Ksh.
260, which should be affordable for most oÍ the community members.

I

8.2 O&MCosts

]h9 ppposed water supply should provide a primary level of service, while allowing the
individual users the opportunity to pay for higher services if they wish so. The revónue
collection and appropriate tariff should be made by the commirnity itself.

A minimum of two water.suppty attendants are required for the proper operation of the
system. . lt is expected that the use of the solar system will limit the fuei requirements
to a minimum.
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1 INTRODUCTION

1.1 Background

Dadacha Bassa is situated in the flood plain of the Ewaso Nyiro which has deposits of
various alluvial soils. The centre relies on the Ewaso Nyiro river which however floods
the area. The centre shifted to a new site in April 1989 due to the flooding. The old
centre was 4 km from the old site of Malka Galla, another local centre. Now it is about
19 km from the new site of Malka Galla.

]he P_o_pulation of Dadacha Bassa Deda was estimated by ILDP at about 1400 people
in 1990. They live both in the centre and surrounding areas. tf a water source is
established the whole population is assumed to depend on it since there is no better
source.

1.2 Social Economic StratiÍication

Livestock forms the basis of local wealth, but the population also depends on some
irrigated agriculture. The area is of low potential (very arid) and thd main land use
activities are used for livestock rearing. Any farming wlthout-irrigation is impossible.

The wealth ranking exercise by ILDP showed that wealth in Dadacha Bassa is
understood primarily in terms of livestock holdings. Average herds are moderate
however with an individual average household owàing about 18 cows and 34 sheep
and goats.

The wealth data from two samples shows a general agreement in the distribution of
households in most of the different wealth ranks. Thus the richest wealth rank had
less than 2Oo/o of the households, the second richest about 3Oo/o, the middle group
about 2oo/o, the poor about 30% and the very poor about 1Oo/o.

]h9 two richest groups dominate the economy. 7Oo/o of the sample's livestock wealth
is_leld by these two groups. The two poorest groups on the ótner hand, own only
2Oo/o of the total sample livestock holdings. Both groups are however equal in
numericalstanding - the two richest household groups and the two poorest houóehold
groups both contain about 4Oo/o oÍ the sample population.l

1.3 Scope oÍ the Report

This report covers the supply of water to Dadacha Bassa local centre.

The river is approximate 2 km from the centre. The water supply in the centre will be
for domestic use only and a few livestock which are left behind for milking and meat.

Dadacha Bassa is like Malka Galla in that they are both surrounded by grazing blocks
which have boreholes and pans for livestock use during the dry seasoós.

' Source: lsiolo Livestock Development Project
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2 DESCRIPTION OF THE PROJECT AREA

2.1 Location

The centre is located in Malka Galla Sub-location of Malka Galla Location of Merti
Division, at about 50 km from Merti Divisional headquarters.

!t is situated on latitudes 1" 10'N and 39" 10' E.

2.2 Topography

The area around the centre is generally flat. The seasonal swamp starts at about 3 km
from the centre. The main channel of the Ewaso Nyiro is at 12.5 km, about 1 km from
the old site of Dadacha Bassa. Large parts of the area are flooded in the wet season.
lncreasingly from year to year the flooding extends more north.
The elevation of the centre is 300 m a.s.l.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of about 250 mm.
There are two wet seasons with the long rains falling between March and May and the
short rains falling in November. The mean annual temperatures range between 25 -
30'c.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Veoetation

The vegetation of the area is bushed grassland and wooded bush occurring on the
deposits of various alluvial soils of Ewaso Nyiro river. The grass cover of the plains is
mainly perennial.

SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

Dadacha Bassa trading centre has no public offices. The assistant chief of Yamicha
Sub-location resides in Dadacha Bassa, because there are no Boran pastoralists living
in Yamicha. By local arrangement the assistant chief is responsible for Dadacha Bassa
Deda, although this Deda belongs to Malka Galla Sub-location. There are no other
public servants or agents working in the centre.2

' Source: lsioto Livestock Development Project
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3.2 Education

The primary school has 120 children and the nursery has 14 children. There are I
teachers.

3.3 Health

There is no heatth centre. A dispensary is under construction. When this is finished
the daily attendance is assumed to be 15 outpatients.

3.4 Commerce

There are 8 shops. The centre serves as a transit route for traded livestock coming
from Wajir District heading for lsiolo and other southern markets.

3.5 Transport

There exists no public transport except Íor very occasional Government vehicles.
Transport is mainly by donkeys.

3.6 Agriculture3

A total of 114 farmers were involved in irrigation agriculture in late 1989. 160 families
were registered as being members of the irrigation scheme. There are two irrigation
schemes in Dadacha Bassa deda. These are the old Dadacha Bassa irrigation scheme
which was 160 acres, and the new Bassa scheme which is composed of 80 acres of
farm-land. Before the 1989 rains, Dadacha Bassa had 140 acres of land.

The old Bassa site has been deserted by the farmers however as the shift of the Ewaso
Nyiro river to the north led to flooding and obliteration of the old scheme. A new
scheme has been prepared by the farmers that will cover 80-90 acres land, and that
will have 120 farmers. The average acreage per farmer is from half acre to two acres.

When the Bassa farms yield a crop, eight up to twelve bags of maize per acre will be
realized. ln the short rains of 1989, 1500 bags of maize were realized.

All other problems of irrigation agriculture pale beside the overwhelming troubles
Íarmers Íace in the uncontrollable Ewaso Nyiro river. Floods, swamping sudden
unforeseen shifts in the river's course from one to another of many possible channels
in the vast Rako make Íarming a very hazardous prospect.

3.7 Livestock Husbandrv

This area has no livestock facilities. They use the crushes at Merti. Drugs and
veterinary services are provided by mobile livestock officials.

' Source: lsiolo Livestock Development Project
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4.

The grazing of the cattle in the plains north of the centre is preferred to grazing in the
swamp of the Ewaso Nyiro. This is because of the more nutritious grasses in the
plains and the biting flies in the swamp.
The area near the centre is not very good for sheep and goats.

WATER RESOURCES

4.1 Groundwater

The centre falls under zone 1a of the geologic formation. This zone is comprised of
pervious sedimentary rocks encountered at different levels of confinement by clay
layers, underlying alluvial sand and clay layers.

Currently a group of shallow dug wells about 1.5 km to the south-east of the centre
are used. They were dug by the women on their initiative, but they dry quickly.
alternatively the people go to the Boji Pan which is at 2.7 km to the west of the centre.

The wells at the old site of the centre are the most reliable source, but they are 12.5
km Írom the present centre. The depth to water was 3 m. and they last during long dry
periods. The EC measured was 771pS/cm and in a well with the water somewhat
deeper 1119 pS/cm.

Possibilities for groundwater only exist in the alluvial sediments near to the Ewaso Nyiro
river. However due to the movement of the river course in northern direction, these
may not be accessible. There are no prospects for groundwater near the centre.

4.2 SurÍacewater

No source of surface water. The Ewaso Nyiro is difficult to reach when flowing due to
flooding.
The Boji pan is at 2.7 km to the west of the centre. lt is a smatl pan and needs
maintenance.

5



5. WATER DEMAND

5.1 Human PoPulation

The population was estimated at 1,400 for the purpose of the demand calculation. A
population growth rate of 4"/" is assumed for the project area.

5.2 Education

The school is assumed to grow at a higher rate as the population;6o/o.

5.3 Livestock

tt is assumed for the purpose of the preparation of this feasibility study that 10 % of the
livestock shall depend on the water supply.
The number of animals provided with water will be constant and thus will not grow.

5.4 Health

The health centre attendance is taken to increase with the population.

5.5 Gommerce

The present number of shops and other utilities are assumed to increase during the
design period at a rate oÍ 2o/o.

6



Basic Data and Projections used Íor Demand Galculation

CdsL-r T)De 1990 19í}5 zxl5 m75

Poplrtatiqr Hith individuat connections
using Cormrnat lrater Points

70
1,330

85
1,617

252
2,26

746
9852

Edraticr Primary Schoots: Students
other Schools : Str.dents

14? 190 340 503

LiYcstock lndigenous Cattte
Sheep
Canrts
Donkeys

3
1

,000
,000

150

3
1 ,

000
000

150

3, ooo
1,000

150

3
I

000
000

150

TotaI Livestock Units 1,126 1,126 1,126 1,126

llealth No. of Beds
No. of Outpatients 15 18 27 40

Cmrge Shops
Tea rooÍls
Butcher i es
Bers
Hotels (No. of beds)

8
0
0
0
0

9
2

11

2
I
1

13
3
1

I

Aàinistratior llurÈer of staff 5 6 9 t3

5.6 Summary oÍ Water Demand

Consuption
r? Nay

Type of Consrmer

| 1ee0 | lees | 2005 | 2015 |

I lndividust Connections

I feopte using c.lr.Prs
I erirnary Schoot

I Heatth Centre

I Adninistration
I snops

I Butcheries

I Bars ./ Tea rooírs

I xotets (Lor ctass)

?.8
13.3
0.7
5.3
0.1
o_,

3.4 10.1
22.7

't.7
5.5
o.z
1.1
0.5
1.5

2e.8 |

2e.8 |

2.5 I

16.
't.
5.
0.
0.

1.

56.

2

0

4

2

9

0

5

5.8
0.3
1.3
0.5

L i vestock 56.3 56-3

2.0 I-l
56.3 |

I rotat | 7e.3 184.4 I ee.6 l1?8.1 |
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6. EXISTING WATER SUPPLY

6.1 Technical Description

Currently a group of shallow dug wells about 1.5 km to the south-east of the centre
are used. They were dug by the women on their initiative, but they dry quickly.
alternatively the people go to the Boji Pan which is at 2.7 km to the west of the centre.

The wells at the old site of the centre are the most reliable source, but they are 12.5
km from the present centre. The wells were visited in April 1991. The depth to water
was 3 m. The EC measured was 771pS/cm and in a well with the water somewhat
deeper 1119 ;rS/cm. They are reported to last during long dry periods.

6.2 Livestock Use

There are no cattle troughs in this area. The livestock takes water directly from the
river or from the pan.

6.3 tnstitutional Anatysisl

Management systems Íor different water points are different. Three patterns can be
identified.

1. The shallow hand dug wells in the river beds are managed and controlled
through the traditional customary systems. The Aba-Hirega or area water manager,
and Aba-konfi or owner/controller/ founder of a well system operates to manage the
hand dug wells.

2. The Malkas or access points for livestock watering in Dadacha Bassa are not
actively controlled by any particular group although in part of the river in Dadacha
Bassa, some control the access paths is exercised by the ola just opposite the site
on the river.

3. Dams and pans are not managed by any system, although traditionally the
Boran have very elaborate dam maintenance customary regulations.

4. Boreholes are managed by various committees that are chosen from among the
pastoralists. However in the Bassa region, the last time there was a borehole
committee was during the drought of 1987.

' Source: lsiolo Livestock Development Project
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7 PROPOSED WATER SUPPLY

7.1 Recommendations

The new site of Dadacha Bassa centre offers very limited potentialfor adequate water
sources. Surface water seems not possible, because a pan would not provide water
during long dry periods, and also because good sites for a pan in the immediate
vicinity are not known. Using surÍace water would also necessitate treatment of the
water.

Groundwater is available at the site of the dug wells 1.5 km to the east of the centre
and in the Ewaso Nyiro River. The dug wells are reported to dry up during the year
and therefore this area probably does not otfer enough groundwater to satisfy the
demand all year around.

The area along the Ewaso Nyiro may provide enough groundwater potentialto supply
the centre, but the problem here is the flooding and the distance to the centre.
However a supply system may be designed using boreholes of which the casing
extends above the highest flood level and which are pumped with a submersible pumps
driven by a generator or by a solar system. The generator or solar panels, together
with a storage tank should be constructed at a higher ground or maybe on a platform,
and should be accessible during prolonged periods of floodíng. Obviously such a
system will be expensive.

The distance from the present site of the centre to the proposed boreholes in the flood
plain of the Ewaso Nyiro is not known exactly, but may be more than 5 km. The costs
of a pipeline to cover this distance and of the required pump capacity may be very
high. The study for improving the water supply should therefore also consider whether
the present location of the centre can be changed to a location more close to the water
sources.

To summarise the recommendations for further studies:

determine groundwater potential at dug wells 1.5 km east of the centre
locate a site near the Ewaso Nyiro with sufficient fresh groundwater
determine the viabili§ and sustainability of a complete water supply system
consider whether the location of the centre can be changed to ensure a water
supply system at lower costs.

I



8. COST ESTIMATES

8.1 Capital Costs

The cost estimate presented here is very preliminary, because more studies are
needed to determine the most viable water supply. The estimate is based on a
proposed system similar to other nearby centres, with a borehole as source.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descri pt i on Arcunt Kshs.

PreI iminaries and GeneraI
construction of a borehote 40 m. deep
Install p(nping set Sotar

Stand-by Dieset
Construct storage 100 rl
Pipexork 5 km I

200
150
ó00
250
450
500

000
000
000
000
000
000

Sub- Tota I 3,150,000

10 Í Contingencies 31 5,000

TotaI Say 3 500 000

With a population of 1,400, the per capita construction costs will be Ksh. 2,500

8.2 O & M Costs

A minimum of two water supply attendants are required Íor the proper operation of the
system. lt is expected that the use of the solar system will limit the fuel requirements
to a minimum.

MONTHLY O&M COSTS

Descript i on Ammt Ksh.

Satary rater suppty attendant 2 no.
Dieset for rr.nrring starË-by unit
other maintenance

3
5
3

000
000
000

Tota I 1 1,000

With the present population the per capita monthly O&M cost would be about Ksh. 8
An annual O&M cost per household (of five members) would be in the range of Ksh
470, which should be atfordable for most of the community members.

10
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1 INTBODUCTION

1.1 Background

Malka Galla is situated in the flood plain of the Ewaso Nyiro which has deposits of
various alluvial soils. The centre relies on the Ewaso Nyiro river which however floods
the area. The centre shifted to a new site in April 1989 due to the flooding. The old
centre was 4 km from the old site of Dadacha Bassa, another local centre. Now it is
about 19 km from each other.

The population of Malka Galla Deda was estimated by ILDP at about 1600 people in
1989. They live both in the centre and surrounding areas. lf a water source is
established the whole population is assumed to depend on it since there is no better
source.

1.2 Social Economic StratiÍication

Livestock forms the basis of local wealth, but the population also depends on some
irrigated agriculture. The average herds are small with an individual owning about ten
cows and fifty goats and sheep (source: ILDP).

1.3 Scope oÍ the Report

This report covers the supply oÍ water to Malka Galla local centre. The inhabitants of
the project areaare composed of a population which depends entirely on the hand dug
wells on Ewaso Nyiro river bed when the river is dry. The river is approximate 6 km
from the centre. The water supply in the centre will be for domestic use only and a few
livestock which are left behind Íor milking and meat. Malka Galla is surrounded by
grazing blocks which have boreholes and pans for livestock use during the dry
seasons.

DESCRIPTION OF THE PROJECT AREA

2.1 Location

The project is located north of the Ewaso Nyiro at 31.5 km from Merti Divisional
headquarters. lt is in Malka Galla Sub-location of Malka Galla Location of Mefti
Division. lt is situated on latitudes 1o 10' N - 38" 55' E.

2.2 Topooraohv

The area around the centre is generally flat. The Ewaso Nyiro ís at about 6 km. and
it Íloods large parts of the area in the wet season. lncreasingly from year to year the
flooding extends more north.
The elevation of the centre is 320 m a.s.l.

2.

1



Sketch oÍ the Proiec't Area
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2.3 Glimate

The project area falls under the arid climatic zone with a rainfall of between 300 - g5O
mm. There are two wet seasons with th.e long raíns fallíng between March anO frllàV
and the short rains falling in November. The meàn annualte-mperatures range betweeó
25 - 30"C.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soits and Vegetation

The vegetation of the area is bushed grassland and wooded bush near the river and
grass plains to the north. The grass cover is mainly perennial.

3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and pubtic Service

An assistant chief is stationed at Malka Galla local centre. There is also an admini-
stration post. A mosque is being built by the Merti euran centre.

3.2 Education

T.n-.|. is a primary schoolwith 158 children and 8 teachers. A pre-primary unit has 34
children and 2 teachers.

3.3 Heatth

There is no health centre. A dispensary has been proposed to be constructed soonest
possible. lf a dispensary will be constiucted the ciaily attendance is assumed to be 20
out-patients. currenily a mobile clinic visits the cenire twice a month.

3.4 Commerce

Malka Galla is a trading centre and serves as a stop on the transit route for traded
livestock coming from Hadado of Wajir District heading for lsiolo and àther southern
markets. There are 8 shops.

3.5 Transport

There is a matatu commuting between the centre and Merti.
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An irrigation scheme along the Ewaso Nyiro river covers 244 acres. The main crops

are maize and beans.

3.6 Aoriculture

4. WATER RESOURCES

Borehote
IlÍËer

Totat
Depth

(m)

uater
Struck

LeveI
(m)

llater
Rest
Levet
(m)

Tested
Y ietd

<rl ttrl

Remarks

c4125
c6952

180 34.5
dry

33 In al,twiat sediments, abandoned
tn tertiary sediments

3.7 Livestock Husbandrv

This area has no livestock facilities. They use the crushes at Merti

veterinary services are provided at Merti 31 km away'
The hawí:ha (milk) herd at the centre numbers about 700 cows.

Drugs and

4.1 Groundwater

The centre falls under zone 1a of the geologic formation. This zone is comprised. of

pàriórJ sedimentary rocks encountered at different levels of confinement by clay

iayers, underlying alluvial sand and clay layers.

A borehole C442'was drilled at the site of the old centre. Test pumping and chemical

analysis were not carried out.

Currently a group of shallow dug wells about 1.5 m deep-is the only source used at the

èentre. 
'Théy aie located abolt 1.s km to the east of the centre and last about 6

months. The EC is 872 PS/cm.

possibilities for groundwater onty exist in the alluvial sediments near to the Ewaso Nyiro

river. Howeveidue to the movement of the river course in northern direction, these

may not be accessible. There are no prospects Íor groundwater near the centre'

4.2 SurÍacewater

No source of surface water. Nearest source is Uaso Nyiro when not dry which is

approximately 5 km from the centre.
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5. WATER DEMAND

5.1 Human Population

Approximate growth rate of 4o/o is assumed for the project area. The total population
in 1990 is 1600 people.

5.2 Education

lle growth of the primary school is assumed to be higher than the population grov'rth:
60/o.

5.3 Livestock

The hawicha herd of about 700 cows is assumed to depend on the new water supply.
The number of animals provided with water will be constant and thus will not grow.-

5.4 Health

The health centre attendance is taken to increase with the population at 4o/o.

5.5 Commerce

The. present number of shops and other utilities are assumed to increase during the
design period al 2 o/o.

5



Basic Data and Proiections used Íor Demand Galculation

Cq§[Er f)pe 1990 19115 2005 2015

Pogrlatim ri th individuat cormections
using Cormmal llater Points

80
I ,520 1

97
u9

288
2,593

853
3,112

Ed^rcatim Primary Schoots: Students
other Schoots : Str.rdents

16
36

222
48

398
8ó

588
128

LiY€stock Indigenous Cattte
Sheep
Goats
Camts
Donkeys

700
loo

700
loo

TotaI Livestock Units 233 233 233 23s

lleatth ]lo. of Beds
llo. of Outpatients 20 24 36 53

Crerce Shops
Tea rooms
Butcheri es
Bars
Hotets (ilo. of beds)

8
2
0
0
0

9
2
1

l1
2
1

't3
3
1

Aöinistratiqr llur{cer of staff 5 6 9 13

5.6 Summarv oÍ Water Demand

Consuption
Í? tday

Type of consuner

| 1ee0 | 1ee5 | 2005 2015 |

Individuat Comections 3.
15.
1.
5.
0.
0.

2

z
0

4

1

8

0

7

3.9
18.5
1.1
5.5
0.2
0.9
0.5
1.0

11.7

11

26
2

5

0

1

0

1

.5

.0

.4

.7

.2

.1

.5

.0

.7

31.1
34.1
3.6

I eeopte using C.u.P's

I Primary School

I Hestth centre

I Adninistration
I stropu

I Butcheries

I Sars / Tea rooí§

I xotel,s (Lor Ctass)

6.
0.
1.
0.

L i vestock 7

I totat | 38.1 142.e ló0.1 e3.2 I

6



6 EXISTING WATER SUPPLY

6.1 Technical Descriotion

Currently_a group oÍ shallow dug wells about 1.5 m deep is the only source used at the
centre. They are located about 1.5 km to the east of the centie and last about 6
months. The EC is 872 pS/cm.

Other hand dug wells exist in the river bed of Ewaso Nyiro river. The wetts are
approximate 6 m deep. The people draw water from these welts using buckets.

6.2 Potential and Actually Served Beneficiaries

The Boran community are the ones using these wells for domestic and their tivestock.
The wells in the Ewaso Nyiro are only used during dry seasons because during the wet
season the river flows.

6.3 Livestock Use

No.cattle troughs near the wells. Pans and boreholes are found in the grazing areas,
which are about 50 km from the market centre.

6.4 lnstitutional Analysis

The Boran communi§ dig the wells for their own use and their livestock
or group digs and controls their own well using Boran customary laws.

Each family

7



7 PROPOSED WATER SUPPLY

7.1 Recommended Systems

The new site of Malka Galla centre offers very limited potential for adequate water

sources. Surface water seems not possible, bécause a pan would not provide w.?t9r

àrring long dry periods, and also 
'because goo9. sites Íor a Pan in the immediate

ffi,ty àróot'xnówn- Using surface water would also necessitate treatment of the

water.

Groundwater is available at the site of the dug wells 1.5 km to the east of the centre

and in the Ewaso Nyiro River. The dug wells-are reported to dry up during the year

ànà tnerrfore this íea probably doeJnot offer enough groundwater to satisfy the

demand all year around.

The area along the Ewaso Nyiro may provide enough groundw_ater potentialto supply

tnJ óàntre, b[t the problem here js the flooding and the distance to the centre.

Éó*éréi Ë supply system may be designed using boreholes of which the casing

extends above the hijhest Ílood-level and which are pumped with a submersible pumps

driven by a geneiatoï or by a solar system. The generator or solar.panels, together

with a stóragÉ tank should 
-be 

constru-cted at a higher ground or maybe on a platform,

and should-be aócessible during prolonged periods bf flooding. Obviously such a

system will be exPensive.

The distance from the present site of the centre to the proposed boreholes in the flood

plain of the Ewaso Nyiio is not known exactly, but may be more than S.km' The costs

6t-à pipetine to corer this distance and of ihe reqqiled pufp capacity may b9 v.erV

nigÉ.-inà siuOy Íor improving the water supply should therefore also consider whether

inË pr.r.ni to"àtion of the centre can be cÉànged to a location more close to the water

sources.

To summarise the recommendations for further studies:

- determine groundwater potential at dug wg-|Js. 1.5 km east oÍ the centre

- locate a sité near the Ewaso Nyiro with sufficient Íresh groundwater

- determine the viabilis and sustàinabili§ of a complete water gupply system.

- consider whether thó bcation of the céntre can be changed to ensure a water

supPly sYstem at lower costs.

I



I COST ESTIMATES

8.1 Capitat Costs

The cost estimate presented here is very preliminary, because more studies are
needed to determine the most viable waÍer supply. 

- 
The estimate is based on a

proposed system similar to other nearby centres, with a borehole as source.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Amount Kshs.

Pre[ iminaries and General
Construction of a borehote 40 m. deep
lnstatt puping set Sotar

Stand-by Diesel
Construct storage 100 rl
Piperork 5 krn

200,000
1 50, 000
ó00,000
250,000
450,000

1 ,500,000

Sub-TotaI 3, Í 50, 000

10 I Contingencies 31 5,000

Totat Say 3,500,000

With a population of 1,600, the per capita constructíon costs will be Ksh. 2,200.

8.2 O&MCosts

A minimum of two water.supply attendants are required for the proper operation of the
system. 

. lt is expected that the use of the solar system will limit tn'e fuei requirements
to a minimum.

MONTHLY O&M COSTS

Descr i pt ion Amount Ksh.

Salary rater sLppty sttendant 2 no
Dieset for ruming stand-by unit
Other maintenance

3
5

3

000
000
000

Tota t I I ,000

With the grgs_ent population the per capita monthly O&M cost would be about Ksh. 7.
An annual O&M cost per household (of five members) would be in the range oÍ Ksh.
400, which should be affordable for most of the comóunity members.

o
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1 INTBODUCTION

1.1 Background

Bulesa is a local trading centre located some 22 km west of Merti Divisionat Centre.
The population of this centre varies from season to season since the area is inhabited
by the nomadic tribe of Boran.

About 1,700 people live within and near the centre and some 4OO at Buke Motu at
about 3 km to the east. The centre has about 50 houses with corrugated iron roofs.

Several NGO's are active in the centre, such as the catholic mission (Macci Centre),
the Merti Quran Centre, the NCCK and Action Aid.

1.2 Social Economic StratiÍication

Wealth in Bulesa is understood primarily in terms of livestock holdings. Average herds
are very small however, with an average household owning about ei§frt cows anO tnirty
sheep and goats. The richest households have about 3Óo/o of theÍvestock while thé
poor groups have about 4Oo/o of the livestock.

The Bulesa rural population is very poor. About 4Oo/o is considered to be below the
minimum acceptable livelihood, while another 25o/o is hanging on to the edge of
pastoral existence. Agricultural activities supplement the traditionàl tivestock económy.
A few people are able to earn something through temporary jobs.,

í.3 Scope oÍ the Report

This report covers the supply of water to Bulesa local trading centre only

DESCRIPTION OF THE PROJECT AREA

2.1 Location

Bulesa is a Sub-location of Merti Location of Merti Division. The centre is located along
the dry weather road between Archer's Post and Merti, at about 4 km north of the rive-r
Ewaso Nyiro.

2.2 Topography

The .area is. very flat since it is situated in the flood plaín of the river Ewaso Nyiro
North of Bulesa is the Merti Plateau.

' Source: lsioto Livestock Development Project

2
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2.3 Climate

The project area falls under the arid climatic zone with a rainfall of between 300 - 3S0
mm. There are two wet seasons with the long rains falling between March and May
and the short rains falling in November. The mean annualtemperatures range betweeà
25 - 30'C.

2.4 Soils and Vegetation

The soils found in the area are greyish clay with medium to fine sand.

As is characteristic of the river Ewaso Nyiro and the laggas drawing into it in the area,
there is alternating layers of clay and sand which are unconsolidatèd.

The area is covered by scrubland of medium bush and the monotony of this is broken
by tall acacias. The grasses covering the area are tall and mainly perennial.

SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

An assistant chief is stationed at Bulesa local trading centre. The other public offices
include an administration post, primary school, health centre and NCCK centre and an
adult education teacher from Ministry of culture and social services.

3

3.2 Education

Bulesa primary school is the only educationat institution in the project area. lts current
enrolment is 405 students. The pre-primary has 85 children.

3.3 Health

There is a GOK health centre which is not well equipped. The average daily outpatient
attendance is about 20 people. The centre is run by two nurses.

3.4 Commerce

Bulesa local centre serves the people in the project arca. There are 10 shops and 1

tea shop.

Transport

Bulesa local centre is situated along lsiolo - Merti earth track. There exists no public
transport except occasional Government vehicles. Transport is by donkeys.

3.5

3



3.6 Agricutturel

Bulesa was the site of the first attempt by the NGO's in lsiolo to try irrigation farming,

in 1g60's. However, irrigation in gulesà has not been a success due to the many

ó;obÉ;associated witlithe shifting.cgur?.e of the Ewaso Nyiro rir9l._ ln 1989 there

*are 24 Íarmers working the Bulesà irrigation scheme. A total of 165 farmers were

i"Ëiét.r"O to be membeïs of this schemle, which should be 137 acres' However, in

19-89, only 50 acres were being prepared for irrigation.

The Godha irrigation scheme also in Bulesa has currenlly.42farmers. The scheme has
ggàóres, but önly 22 acres were under crop. A ngw sèheme has been developed.in

Érfàsa, the Buleéa new scheme, but no cróp has been planted as yet. Maize is the

favourite crop grown.

Butesa farming enterprises face two major problems:

1. Declining yields / Fields exhaustion problem.

Yietds per area of land goes down v,ery quickly after only a few. crops. .This 
has been

sulóéàeO to be due to-low soil fertility and l.or a.growing, salini§.problem. Various
-óit'.r*.ys 

have been under taken. These'include a study by a Kenya Soil Survey

team and an independent assessment by the FAO.

2. Flood water / Unreliable river regime problem

The uncontrollable nature of the Ewaso Nyiro and it's flooding pattern have Ied to the

gr"at..i problems in attempts to sustain irrígation agriculture. After the irrigation canals

Ëràinàgei and furrows are laid down, andJarming-commences, haldly a season will

ó"iJ oïóre the river ewaso nyiro wítt ttood carrying a lot of silt with it. substantial

àmounts of this iin tnen ends'up in the irrigatioh works. As a result the irrigation

syste,m eitner OeCómes paralysed or it becomes imperative that a lot of work shall be

done before another crop càn be expected. When it doesn't flood, the river may

r gnlry ónànge it'À JanOy iiver bed levéts. Usually no water may enter the canals after

any such shift.

3.7 Livestock Husbandry

Bulesa has no livestock market. Livestock handling Íacilities (crushes) and dips.are not

available. There iJ no órganized outlet Íor animal health drugs as this is carried out by

irregular unticensed traders within the pastoral system'

Bulesa herds will use the Ewaso Nyiro during the dry seasons. .ln the wet season

livestock will move to the Kom common grazing area. Hawicha herds will however

remain in the vicinity of Bulesa, even thouln tne nerd hardly satisfies..the demand Íor

milk. There is only'oÀe camelherd resideÉt at Bulesa, it belongs to the Goda Ola's'

Livestock gÍaze on the plateau top but come down to the river Íor watering h t[9 o'v

,à"son. pàns are cJi ihto tne gàteau to enable livestock to climb into the hill. These

parts are destroyed by rains every wet season'

' Source: lsiolo Uvestock Development Project
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4. WATER RESOURCES

Borehote
ilt.IIËer

Totsl
Depth

(m)

9ater
Strrck
Levet

(m)

Uater
Rest
Level

(m)

Tested
Yietd

(ÍÍl /h )

EC

(mS/cm)

HCO3

(ms/t )

Fe

(rElt )

Remarks

c46ó.2
có95t
c9381

50
50
35

28
16.5
dry

18
11.5

1.2
2.4

satine
11 .52 790 E.8

High satinity, bh. abandoned
Backfitted to 20 m., Capped
Dril.ted by llRÀP, abandoned

' Source: lsiolo Livestock Devetopment project

4.1 Groundwater

Bulesa centre is situated in the contact zone between zone 1a and zone 2 of the
geologic formations . Zone 1a is comprised of pervious sedimentary rocks encountered
at different levels of confinement by clay layers. Zone 2 is comprised of fissured
and/ or weathered metamorphic rocks.

Boreholes C4662 and C6951 indicate that the aquifer in zone 2 is confined due to
weathering of Basement system rocks into clayey material which forms an impervious
layer above the aquifer. Water is of poor quali'-h/ due to high value of salinity ànO iron

The sediments of z^one 1 ar9 dry. Borehole C9381 drilled by WRAp at Butesa was dry
untilSS m. depth. Apparently there is no connection betweeh the river water and thesé
sediments due to a heavy clay layer. This aquifer has no potential.

The only flesh groundwater is found at shallow depths in the sandy riverbed of the
Ew.gsg Nyiro. lt seems that this water is the only suitable source for Bulesa. Hand dug
wells 3 m. deep exist and are oÍ good water quality.

4.2 SurÍacewater

The only surface water source Íor this centre is the Ewaso Nyiro river, approximately
4 km from the town. The Ewaso Nyiro river has water in the éntire perloà bt tne yeaí.
The last time the river dried up_ at this point was in 1984 during the'drought periód-
Gauging records are not readily available for this river at this [oint, Out it is a reliab]e
source of surface water.

T.he Ewaso Nyiro itself is a-fig1alory channel. After the Kismitir in Kom grazing Area,
the Ewaso Nyiro enters a.floodplain. From here the river may take any-of a n--umbei
of possible channels on its way to the tower Bassa swampb and thó Rako of the
Galana systems where it disappears as a flowing river. This rinpredictable pattern has
a great negative impact on the potential for irrigation agricultuie in lsiolo.''
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5. WATER DEMAND

5.1 Human PoPulation

The population is taken for the purposes oÍ. the demand calculation at 1'700'

pópuïation growth rate of 4"/ois assumed Íor the project aÍea.
A

5.2 Education

The student population including teachers is taken to be 500.

5.3 Livestock

It is assumed for the purpose of the preparation of.this feasibility study that 10% of the

livestock will depend on the ptopotàd water supply. The totat number of livestock in

the area is estimated at 1,700 LU.

5.4 Health

The grovnth rate of the heatth centre attendance is taken to increase with the

popu[ation. A growth rate of 4o/o is taken'

5.5 Commerce

The present number of shops and other utilities are assumed to increase during the

design period at a rate ol2o/o.

6



Basic Data and Projections used Íor Demand Calculation

Ccu-r flpe t990 19t5 2005 m15

PoÉrtatiqr Hith individuat connections
using Corm.rnat lrater Points

85
1,615

104
9&1

30ó
2,756

906
3,626

Edratian Primary Schoots
Other Schoots

Students
Students

500 69 1,198 1,773

Livestck Indigenous Cattte
Sheep
Goats
Canrts
Donkeys

510 510 510 510

Total Livestock Units 170 170 170 170

lealth Io. of Beds
ilo. of Outpatients 20 24 36 53

Cmrce Shops
Tea rooms
Butcheries
Bars
Hotets (No. of beds)

10
1

t1
I

13
2
1

I

16
3
2
2

làinistratiat lluËer of staff 10 12 18 27

5.6 Summary oÍ Water Demand

Consrrytion
n? laav

Iype of Consuner

I 1ee0 | 1ee5 | 2005 | 2015 |

I tndiviauat Cornections

I feopte using C.9.P's

I Rrimary schoot

I XeaLth Centre

I Adninistr6tion
I strops

I Butcheries

I Bars/Tearooms

I xoteLs (Lor Ctass)

I Livestock

3.4
16.2

2.5
5.4
0.2
1.0

4.1
9.6
3.3
5.5
0.3
1.1

12.?
27.5
ó.0

36.2
36.2
8.9

0.5 0.5

5.7
0.5
1.3
0.5
,:t

6.1
0.7
1.6
Í.0
2.5

8. 5 8. 5 8.5 8.5

I totat | 37.7 | 42.e | 63.7 1101.7 I
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6. EXISTING WATER SUPPLY

6.1 Technical Description

The people in the centre use water drawn from shallow dug wells in the Ewaso Nyiro.

Donkeys are used to Íerry the water from the river to the centre.

6.2 Livestock use

The Iivestock uses the Ewaso NYiro

6.3 Financial Analysis

Currently water brought with donkeys from the river costs 3.- Shs per jerry can.

6.4 Institutional Analysis

The water supply to the centre has not been organised. The mission has tried to drill

some Oorehotés, but were not successful. Non-governmental (NGO's) activities have

had a decided impact on Bulesa socie§. The shamba committee organized through
the Ministry of Agriculture are important resource use management bodies.

Several self help groups have been started in Bulesa and these are coordinated by the
Ministry of Sociat-Oev'elopment through the Divisional social development assistant in

Meni.

The main institutions governing resource use in Boran society operate in Bulesa as

well. However, poverfo in Bulésa has limited much of the elaborate interweaving of
traditional law aid cusioms. Pastoral camp are very large in Bulesa, partly because
of the effect of irrigation systems, but also because of the fact that livestock numbers

are low.

PROPOSED WATER SUPPLY7

7.1 Alternative Sources

Suíace water: The Ewaso Nyiro river is not a reliable source of water in most of the

years. Therefore it can not Serve aS a Source for a water supply.

Groundwater: The deep groundwater is saline and is not an option. The only

giornO*"ter oÍ good quàtity is Íound at shallow depths in the sediments near the

Ë*à.o Nyiro rivó. This source should also be available during droughts, but the

quantity may be restricted.

I



Rainwater: Although rainfall is limited this source may provide during part of the year
an additiona! quantity of drinking water. The few shops and institutions at the centre
which have iron sheet roofs should construct appropriate structures for collecting and
storing rain water.

7.2 Alternative Technologies

lnÍiltration galleries with pumping: The abstraction of the shallow groundwater
below the Ewaso Nyiro may be done using infiltration galleries (pipes) buried across
the riverbed. The depth of the pipes depends on the minimum groundwater levels in
the riverbed sands, and also on the depth of the clay layer(s) below the sands. This
depth is not known, but may be only a few meters.

The infiltration pipes will be connected to a collector well constructed on the bank of
the river, Írom where the water may be pumped to a storage tank. The infiltration
pipes may also serve Garfasa at the other side of the river by constructing a collector
well on that side. The number of required infiltration pipes is not known as it depends
on the groundwater depth and the permeabilis of the sands.

Handdug wells with handpumps: Handdug wells suitably located and constructed
on the banks of the Ewaso Nyiro may be used to tap the shallow groundwater. The
yield of the wells may be low and thus only handpumps should be installed. This
would replace the current use of untreated water from the Ewaso Nyiro.

Pump systems: - Generating set with submersibte pump
- Solar powered pumpset, which is Íavoured due to it's low
maintenance requirement
- Windmill, but the low frequency of the wind with suitable speed
limits it's use here.

7.3 Recommended System

The Ewaso Nyiro river is the only reliable source of good quality water in the area. The
abstraction of the water may be done using infiltration galleries (pipes) buried across
the riverbed. The infiltration pipes will be connected to a collector well constructed on
the bank of the river, from where the water may be pumped to a storage tank. The
infiltration pipes may also serve Gafarsa at the other side of the river by constructing
a collector well on that side.

This system would eliminate the need for treating the Ewaso Nyiro water and also tap
the sub-surface flow in case the river dried up. A solar pumping set with a stand-by
generating set are recommended. The solar pump is estimated to provide 35 ma/day.

The Íeasibility of hand dug wells on the bank of the river should also be investigated.
It is recommended to construct some of these wells and equip them with handpumps
in addition to any other prestigious system recommended.

I



8. COST ESTIMATES

8.1 Gapital Costs

The cost would be greatly reduced if Gafarsa and Bulesa centre were to have a
common system. The cost oÍ an independent system is however estimated below.

The construction of the dug wells should have priority, in order to provide the centre
with a supply of reliable water quali§. The intake (infiltration galleries and clear water
well) sholid-have prioris if funds are available. The siting and flood protection of this
should be done by qualified personnel.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descri pt i on Anount Kshs

PreI iminaries and GeneraI
construction of infittration gatteries 300 m.

Construction of cottector uetI
Instatt F.íping set Sotar

Stand'by Dieset
Construct storage 100 #
Piperork ó km

Eq.rip handdr.rg rells rith handputps (5 no.)

50,000
450,000

25,000
ó00,000
250,000
450,000
800,000
125,ooo

Í

Sró-TotaI 3,750,000

10 Z Contingencies 000375 t

TotaI 4,125,000

With a population of 1,700, the per capita construction costs will be Ksh. 2,400.
This is àn'expensive supply, mainly due to the distance between centre and source

8.2 O&MCosts

A minimum of two water supply attendants are required for the proper operation of the

system. lt is expected that the use of the solar system will limit the fuel requirements
to a minimum.

MONTHLY O&M COSTS

Description Amount Ksh.

Salary Hater suppty attendant 2 no
Dieset for rurring stand-by unit
Other maintenance

3,
2,
3,

000
000
000

Tota t 8,ooo

With the present poputation the per capita monthly O&M cost would be about Ksh. 5

An annuàl O&M óoét per household 1ót Rve members) would be in the range of Ksh

300, which should be affordable for most of the community members.
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1 INTRODUCTION

1.1 Backqround

Korbesa is on the major transit route for livestock coming from Wajir and Marsabit
Districts through lsiolo to the southern markets. Korbesa centre is located about 20
km to the east of Merti and comprises about 30 houses with corrugated iron roofs.
Around the centre many more or less permanent manyattas are constructed. The
centre was moved in April 1989 about 2 km to the north due to flooding of the area.
The health centre is still at the old site.

The population residing in the centre is about 1000, and about 800 pastoral people
live around the centre.

1.2 Social Economic StratiÍication

The population in this area is mainly pastoral, but is also increasingly involved in
irrigation (small scale). Korbesa is one of the most populated, rich and heavily grazed
deda in the District.

The wealth survey by ILDP shows for the whole deda that the livestock is evenly
distributed between the wealth classes. The richest class with over 50 TlU/household
comprises 9o/o of the population and the poorest class with below 5 TlU/household
comprises 27o/o of the population. This last relatively large group is considered to live
below the minimum pastoral livelihood.

1.3 Scope oÍ the Report

The report is to cover domestic water supply to Korbesa shopping centre alone

DESCRIPTION OF THE PROJECT AREA

2.1 Location

Korbesa is located in Merti Location of Merti Division and is situated on the north bank
of the Ewaso Nyiro River, at about 2 km from the edge of the river vegetation. The
river is often dry at this point.

2.2 Topography

Korbesa is in a relatively flat area that is sloping towards the south to the Ewaso Nyiro
river and gently rising towards the north.

2.
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2.3 Climate

T.he pr_qe_ct area falls under the arid climatic zone with an average annual rainfall of
about 300 mm. There are two wet seasons with the long rains faiÍng between March
and May_and the short rains falling in November. The mèan annual temperatures are
about 31"C.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Vegetation

The soils in Korbesa are mostly sandy clays. Vegetation in the Ewaso floodptain is
characterised by open bushes. The plainsto the north of the centre are covéred by
grasses.

3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and public Service

Korbesa Trading centre is the residence of the Assistant chief
public offices.

There are no other

3.2 Education

Korbesa has a Primary School and a Pre-primary School whose population are 175
persons and 55 persons respectively as per July lggg

3.3 Health

Th9. dtspensary .!qs ?n average out-patient attendance of 40 people per day. tt is
staffed by one clinical ofÍicer and one sub-ordinate staff. rhe buitóing'is inteóted by
bats and urgently needs maintenance. The most common diseases aré mdaria, URÍ
and skin diseases (seasonal).

3.4 Commerce

There are five shops in the centre.

3.5 Transport

Korbesa is served by an earth track from Merti Trading Centre that is barely passable
during the rainy season.

3



3.6 Agriculture

The project area has four irrigation schemes and a total of 138 families were in canal

iiiióaiioï as by May 1989. Àfter 1989 two schemes were damaged by the floods.

Àciion Aid is éngaóeO in providing extension services. The main crops are maize,

cowpeas and beans.

3.7 Livestocl« Husbandry

The main economic activis is livestock husbandry in form of pastoralism. Cattle, sheep

"nà 
ó*tr "rr 

the main stóck. The herding systein_follows thetypical Boran husbandry

óàttjrn, with livestock primarily divided inóàdry (fora) and a lactating.(hawicha) Itld.
ïnà na*icha is grared withinthe range of thscamps. ln the morning in the plains

north of the river] in the afternoon in tÉe swamps along the river, when they are also

watered. The fora herd is deliberately kept awày from [he camps and may be moved

to Yamicha in the dry season.

Korbesa has no livestock market. This is at Merti. There is also no organised outlet

foi animal drugs and this trade is carried out by irregular unlicensed traders within the

pastoral system.'

' Source: lsiolo Livestock Development Project
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4 WATER RESOURCES

4.1 Groundwater

Korbesa centre falls under zone 1a of the geologic formation. This zone is comprised
oÍ pervious sedimentary.rocks encountered at different levels of confinement by àay
layers, underlying alluvial sand and clay layers.

Boreholes, C4637 and C6952were dritled near the centre, however they turned out to
bg 9.y, and no casing was installed. Another borehole was drilled in tgtí9, 1 km. south
of the centre. lt was also reported to be dry to a depth of 100 m.

Possibilities for groundwater only exist in the alluvial sediments at the Ewaso Nyíro.
However due to the movement of the river course in northern direction, these may not
always be accessible.

At the time of the field visit in April 1991 wells were used which were dug in a zone
extendingÍrom near.the dispens_aryto about 1.5 km intothe riverine vegeïation. The
pepth to.the groundwater was 3 m. The water quality of this shallovrigroundwater
improved towards the river. Near the.dispensary the EC was 2,840 ps/cm] at the edge
of the forest 1,246_ys/cm, and at -l km inside ihe forest 736 ps/óm.' The ,,otd,,weïs
were located at 1.5 - 2 km inside the forest. Some of the weils had been flooded by
some local rain in the previous week_and the. people were using this water during ou?
visit. The EC of this water was onty 500 pS/im. '

4.2 Surfacewater

The Uaso Nyiro lyer i-s the only surface water source nearby at a distance of
approximately 6 - 8 km from the centre.

During the rain season, the health centre uses water from the roof catchment.

5



5. WATER DEMAND

5.1 Human PoPulation

The initial population for the purpose of the demand calculations has been taken as

1,gOO person's. A population'growth rate oÍ 4o/o is assumed for the project area.

5.2 Education

The number of students is assumed to increase at the same rate as the population

5.3 Livestock

The number of livestock in Korbesa is estimated at 1,600 LU. lt is assumed forthe
pJipose of the prèparation of this feasibility study that the livestock population shall

remain constant in ïne project area. An esÍimated 1O"/" of this livestock shall depend

on the Korbesa water suPPlY.

5.4 Health

The growth rate oÍ the dispensary attendance is taken to increase with the population,

a growth rate oÍ 4o/o.

5.5 Commerce

The present number of shops and other utilities are to assumed to increase during the

Oààión period at the same iate as the population, hence an increase of 4o/o p.a-

6



Basic Data and Projections used Íor Demand Calculation

CdsLcr T)De t99o 79qi5 N' 20t5

PoFrlatisr ri th individuaI connectíons
using ComrunaI gater Points

90
1,710

109
2,080

32tt
2,917

959
3,939

Ed.ratidt Primary Schoots: Students
Other Schoots : students

230 308 552 817

LiEstock Indigenous Cattle
Sheep
Goats
Camets
Donkeys

Iro
480 480

1uo

TotaI Livestock Units Íó0 1ó0 160 160

Heatth No. of Beds
]lo. of Outpatients 40 49 T3 108

C*rce Shops
Tea rooms
Eutcheries
Bars
Hotets (ilo. of beds)

5
0
0

0

6 7
2
1

9
3
I

làinistraticr lluÈer of staff 5 6 9 13

5.6 Summary oÍ Water Demand

Consut1ction
n? laay

Tyce of Consuner

1ee0119e512005 2015 
I

lndividual Connections 3.ó
17.1
1.?
5.8
0.1
0.5

4.4
20.8
1.5
ó.0
0.2
0.ó

13.0
29.2
2.8
6.5
0.2
0.7
0.5
t:o

8.0

38.4
38.4
4.1
7.2
0.3
0.9
0.5
,:u

8.00

I Reopte using C.tl.p's
I Prirnary SchooL

I Heatth Centre

I Adninistration
I sttop"

I Butcheries

I Bars,/Tearoors

I ttotets (Lor Cl,ass)

I Livestock 8 .0 8.0

I rotat 36.3 141.5 161.e lee.3

The ultimate demand, gg.g mz/day shail be used for design purposes.
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6 EXISTING WATER SUPPLY

6.1 Technical DescriPtion

Dug wells in the flood plain of the Ewaso Nyiro supply the centre with water. The water

is iollected in jerry cahs using donkey trains to cover the distance to the camps.

These unlined'weÍls, some aídeep aS 6 m, yield varying amounts of water.

The boreholes drilled near the centre have not been successful.

The dispensary has two ferro cement rooÍ tanks, 10 m3 each. They were observed to

leak anà the o-fficer said he uses also water from the wells.

6.2 Potential and Actually Served Beneficiaries

There is a high demand, while no amounts oÍ water exist at convenient distances and

quality.

6.3 Livestock Use

Access points Íor livestock watering along the river, called malkas, are the majol

*àiériÀg'places in Korbesa. Generalg there are no restrictions governing..the use.of

tnésà pói'Àts by Boran. However, in fractice as the olas are spread in a line parallel

to the river, ev'ery access point is aséociated with a group oÍ olas.some five to eight

kilometres distaÀt which óontrol access into the swampland. No major or minor

constructed water away from the river in Korbesa exists.

6.4 Financial Analysis

Water from the dug wells is sold at 2 Shs per jerry can, which may go up to 3 Shs in

time of shortages.

organised groups or households (or herdsmen) led by a 9loup.leader assist

the--mselves Io have a source of watei in an organised manner. Spacing of wells to

àróiOint"rruptions among livestock herds is deóided ïPon depending on the gÍoup's

inflrence. Làcd residenté at the centre also monopolise wells used for sale of water

if others fail to participate in the digging.

6.5 lnstitutional Analysis

ln the dry season the flow of the Ewaso Nyiro in Korbesa is reduced considerably.

ftf 
"Oor 

oí shallow hand dug wells are dug. Customary regulations govern the process

óJ co-nstructing and mana§ing the wellsl Water is siitt pientiful. and most of the time

àven in the drÍ season theie àre some river channels with flowing water.
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7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

Surface water: The Ewaso Nyiro river is not a reliable source of water.

Groundwater: The deep groundwater is saline and is not an option. The only
groundwater of good quality is found at shallow depths in the sediments near thé
Ewaso Nyiro river. This source should also be available during droughts.

Rainwater: Although rainfall is limited this source may provide during part of the year
an additional quantity of drinking water. The few shops and institutións at the centre
which have iron sheet roofs should construct appropriate structures for collecting and
storing rain water.

7.2 Alternative Technologies

Handdug wells with handpumps: The currently used unprotected handdug wells
situated in the flood plain of the Ewaso Nyiro may be protected to improve thà water
quality. However, because these wells are also used for livestock, the instaltation of
handpumps may not be acceptable to the population, because of their low output.

Bo-r.ehole or Dug Wellwith submersibte pump: A shallow borehole or dug wellwith
sufficient output may provide the required quantity of water for domestic use. The
borehole should be located in the flood plain of the Ewaso NyÍro, which makes it
necessary to find a site which will not flood. Alternatively the casing should be higher
than the maximum flood level and the pump connected with a cablè to a solar syJtem
or generator on a location which is safe from Ílooding.

Pump systems: - Generating set with submersible pump
- Solar powered pumpset, which is favoured due to it's low
maintenance requirement
- Windmill, but the low frequency of the wind with suitable speed
limits it's use here.

7.3 Recommendations

The solution oÍ the water supply to the centre may be found similarly to the system
installed at Sericho. This would require drilling of boreholes in the Ewaso Nyiro
sediments and the construction of a pipeline, storage tanks and water kiosks. A sólar
pumping set with a stand-by generating set are recommended.

Forthe siting of the boreholes a geophysical survey may be carried out, although the
usefulness of such survey may be limited due to the thin water bearing zones in the
sediments.
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8. COST ESTIMATES

8.1 Capital Costs

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Amount Kshs.

Pret iminaries and Generat
Construction of a borehote 40 m. deep
Install pulping set Sotar

Stand-bY DieseI
Construct storage 100 nl
Piperork 4 km

I 00,000
l50,o0o
600,000
250,000
450,000

Í ,2oo, ooo

Sub-TotaI 2,75o,ooo

10 Z Contingencies 275, ooo

ïotat say 3, ooo, ooo

With a population of 1,800, the per capita construction costs will be Ksh. 1,700.

8.2 O&MCosts

A minimum of two water supply attendants are required for the proper operation of the

system. lt is expected that in-e solar system will provide 25 mt/day. The remaining

demand will be supplied by the diesel pump'

MONTHLY O&M COSTS

Descript i on Amomt Ksh.

Satary rater suppty attendant 2 no-
Dieset for rurnring stard-by unit
other maintenance

3,
2,
3,

000
000
000

Iotat 8,000

W1h the present population the per capita monthly.O&M cost would be about Ksh. 4.5.

An annual O&M cobt per houséhold 1bt tive members) would be in the range of Ksh.

270, which should be-affordable for most of the community members.

10



MERTI

PRF,.FEASIBILTTY STUDY OF WATER SI]PPLY DEVEI.OPMBNT

MAY 1991

WATER RESOURCES ASSESSMENT
& PI.ANNING PROJECT

NAIROBI

MINISTRY OF WATER DEVELOPMENT

tsroLo



TABLE OF CONTENTS

1. INTRODUCTION

1.1
1.2
1.3

Background
Social Economic StratÍfication
Scope of the Report

2. DESCRIPTION OF THE PROJECT AREA

2.1 Location
2.2
2.3
2.4

Topography
Climate
Soils and Vegetation

3. SOCIAL ECONOMIC INFRASTRUCTURE

q 1 Administrative and public Service3.2 Education
3.3 Health3.4 Commerce3.5 Transoott3.6 Agriculture
3.7 Livestock Husbandry

4. WATER RESOURCES

4.1 Groundwater4.2 Surfacewater

5. WATER DEMAND

5.1 Human population
5.2 Educatíon'5.3 Livestock
5.4 Health5.5 Commerce5.6 Summary oÍ Water Demand

6. EXISTING WATER SUPPLY

q.! Technicat Description
9.? Potential and Actudly Served Beneficiaries6.3 Livestock Use6.4 Functional Analvsisq.q FinanciatAnatydis
6.6 lnstitutional Arialysis

7. PROPOSED WATER SUPPLY

7.1 Alternativesources7.2 Recommended Systems

8. COST ESTIMATES

8.1
8.2

Capital Costs
O&M Costs



1 INTRODUCTION

1.1 Background

Merti is a market centre that has grown from a small livestock market. The centre has
? EPid growth in relation to other rural centres in the district. The populatíon was
1,383 in 1979 and was estimated at 2,600 in 1988 (District Developmdnt'plan).

The development of the centre is stimulated through activities by the catholic mission
and the Merti Quran Centre. Merti is more or less óivideO in a cÉristian and a moslem
part.

1.2 Social Economic StratiÍication

Merti is the main market north of the Ewaso Nyiro River. part of the population
therefore finds employment in trading or in_wage labour. However tne ri4órity arepastoralists and depend on their livesiock. Datàon wealth ranking or household size
is not available for Merti.

1.3 Scooe oÍ the Report

This report covers the provision of ctean domestic water to Merti Market centre andtllryIPunding area. This area is estimated at 1o sq. km and has a current population
of 3,000 persons. The total livestock number in the area is assumed to be s,4OO T.L.U.
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2 DESCRIPTION OF THE PROJECT AREA

2.1 Location

The project is located in Merti Location of Merti Division, on latitude 1o 18' N and
longitqde 38o 30'E. lt lies north of the Ewaso Nyiro river which is only 2 km away Írom
Merti rrading centre. The distance to lsiolo Town is about 160 km.

2.2 Topography

The centre is situated at the foot of the Merti plateau which extends to the west. The
Ewaso Nyiro is about 2km away. Generally the area is flat. Extensive ptains exist to
the north of the centre.

2.3 Climate

The project area falls under the arid climatic zone with a rainfall of between 300 - gSO
mm. There are two wet seasons with the long rains falling between March and May
and the short rains- falling in November. The mean maximum temperatures rangó
between 30 and 35"c in the coldest and hottest months respectively.
Between July and September the climate is characterized by the presence of very dry
winds and dust.

2.4 Soils and Vegetation

The soils are characterised by sandy ctays of sedimentary origin covered with grass
and scattered bushes.
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3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and Public Service

Merti is the Headquarters Íor Merti Division. lt has the following administrative offices:

District Officer's Citfice, Chief's Office, MoWD, Agriculture, Livestock, among others.

There is an estimated 60 government staff in the project area.

3.2 Education

There are 4 primary schools with 312 children in pre-primary 9nd 1,2:!9 in primary, 1

secondary sèhool witn OZ children and a polyteqhnic with I students. The total number

of teacheis is 82 (information from Ministry of Education).

3.3 Health

The Merti Health Centre had in 1988 an attendance of 17,531. Also in the project area

is a Gatholic dispensary with an estimated daily attendance of 50 out-patients per day.

3.4 Commerce

There are 35 shops and 4 bars or hotels in the project area.

3.5 TransPort

There are no public transport means in the project area. Transport is only_by

Government vehicles going to the various government offices in the project areas. The

à",tn track leading toine óentre is dus§ during the dry seasons and barely passable

during the rains.
Merti is served with telePhone.

3.6 Aoriculture

An irrigation project funded by CEFA is under implementation

3.7 Livestock Husbandry

This is the main economic activi§ in Merti. There is a total of 5,400 L.u in the project

area.
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4. WATER RESOURCES

4.1 Groundwater

Merti centre falls under zone 1a of the geologic formation. This zone is comprised of
pervious sedimentary rocks encountered at different levels of confinement by clay
layers, underlying alluvial sand and clay layers.

Sorehote
)iulËer

Totat
Depth

(m)

uater
Struck
Levet

(m)

Yater
Rest
LeveI

(m)

Tested
Y ietd

«rP Znl

EC

(ÍnS/cm)

HC03

(rE,/ t )

F

(ms/t )

Remarks

c3853
c38É/
c4402
c4543
c4561
c9380

67
4?
50
50
50
15

7
30
1Í
42
20
I

30

2
3

&

&

38
26

21.6
12.3
15

14

17.5
15

4.6
13.6 ?
8.2
4.0
4.6

15

26.1
0.87
0.93
0.89
0.94

2,&O
483

1&

12.5
0.4

't.1

AbarËoned
Casing nrtted, due to lor yietd
lilollD l,ater Suppty
Cath. l,{issio,n borehote
Damaged by fLooding
Dritted by IIRAP

Boreholes should be drilled only in the alluvial sediments, otherwise the water quality
is likely to deteriorate.
The borehole drilled by WRAP may be equipped to boost the centres water supply.

4.2 SurÍacewater

The Ewaso Nyiro river is approximately 2 km from the town and less than 1 km from
the MoWD-borehole to the river.

The river sometimes dries up at Merti, making it not very reliable as water source
during the dry period. The dry period happens to be longer than the wet period in this
area.

There used to be a surface water supply from the river but due to the unpredictabte
drying of the river and the breakdown of the pumping machine, the source was
abandoned.

River gauging
river was flowi

at Merti on 28th January 1990 was 4.73 m3/second. ln April 1gg1 the
ng at Bulesa but not at Merti.

Due to the risk of crocodiles while wading, and lack for boats to enable gauging, not
much of gauging records are available on this part of the river.
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5.2 Education

All education institutions in the project area have a total of 1,700 pupils and teaching

staff. This number appears to be ei<aggerated therefore a figure of 1200 was used Íor
the demand calculatibh. fne numberbÍ pupils is assumed to increase at a higher rate

oÍ 60/o as the poPulation.

5.3 Livestock

It is assumed for the purpose of the preparation of this Íeasibility study that the

livestock shall use the Ewaso Nyiro or an independent water supply.

5. WATER DEMAND

5.1 Human PoPulation

A poputation growth rate of 5olo is assumed for the project area. The current population

is taken to be 3,000 Persons.

5.4 Health

The two health centres have a total out-patient attendance of 100 per day. The growth

rate of the health centre attendance is aàsumed to be equal with the population growth.

5.5 Commerce

The present number of shops and other utilities are likely to increase during the design
period. Growth rate is taken as 2o/o.
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Basic Data and Projections used Íor Demand Calculation

CdELcr flpe t99o 1995 2005 m15

Poputatiqr rith individuaI connections
using Corm.naI lJater Points

150
?,850

182
3,467

594
3505

1,936
7,747

Eó.Eatidr Primary Schoots: Students
other Schools : Students

1,120
80

1,363
97

?,017
144

2,9%
213

Livestock Indigenous Cattte
Sheep
Goats
Camets
Donkeys

Totat Livestock Units

Heatth llo. of Beds
llo. of Outpatients 100 122

10
180

15
26

Cmrce Shops
Tea rooÍls
Butcher i es
Bars
Hotets (No. of beds)

35
4

20

39
5

24

48
6
2
1

36

59
8
?
1

53

Aàinistratian tluËer of staff ó0 73 108 160

5.6 Summary oÍ Water Demand

Consunpt i on
r? ftav

Type of Consmer

| 1ee0 | 1ee5 | 2005 | 2015 |

I tnalvtauat Coryrections

I eeopLe using C.ll.Pts
I Primary SchooI

I Heatth centre

I Adninistration
I snops

I Sutcheries

I ears ./ Tea rooÍ§

I xotets (LoH ctass)

6.0
28.5
ó.0

12.0
1.5
3.5
1.0
2.0
t:,

7.3
34.7
7.3

12.4
1.8
3.9
1.0
2.5
1.2

25.8
53.5
10.8

77.
Tf.
16.
26.

4

5

0

8
0

9
0

5

7

19.6
2.7
4.8
1.0
3.5
1.8

4

5

1

4

2

Livestock

I rotat | ó1.5 | 72.1 1121.5 1215.8 |

The ultimate water demand is taken for design purposes to be 216 me/day
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o. EXISTING WATER SUPPLY

6.1 Technical Description

The MoWD operates a borehole with a submersible pump with a 12 HP diesel
generating set. The water is pumped to two 50 ms storage tanks, through a 75 mm
diameter rising main.

The Catholic Mission operates a borehole which supplies only the mission with water.
The borehole is equipped with two pumps driven by a generator set and by a solar
system with 35 panels.

6.2 Potential and Actually Served Beneficiaries

Most of the beneficiaries are schools, public offices, catholic mission health centre and
the business premises in the market centre. There are 87 individual connections.

6.3 Livestock Use

No livestock uses this water supply since most of the livestock get water Írom the
Ewaso Nyiro river.

6.4 Functional Analysis

This MoWD water supply covers an area ot71h kmz and it's performance and reliabili§
are good. lt pumps ten hours but still the water is not enough, possibly due to
leakages or misuse of water by not closing taps.

On average the supply operates 30 days per month.

6.5 Financial Analysis

The MoWD water supply earned in 1988/89 financial year Ksh. 22,000 Írom water
sales. Ksh. 125,OOO was spent on running the supply. This is presumably due to the
nature of the connections which are not metered resulting to users being charged less
than what they actually consume.

6.6 lnstitutional Analysis

The MoWD runs one of the boreholes. lt has a water inspector, 1 water supply
operator and2 pump attendants attached to the water supply. A new workshop is built
in 1991 to serve the whole of Merti Division.

8



7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

Boreholes: The groundwater potential at Merti seems sufficient for the supply of the
town. The existing borehole is pumped with a submersible pump driven by a
generator. The new borehole could also be equipped with a pump driven by a
generator, but it is advisable to consider also a solar driven pump. lt is possible to
installtwo pumps in one borehole, one driven by a generator and one driven by a sotar
system. lt is not possible to use the same pump for both a solar system and for a
generator, because the solar system requires a special type of pump, which can not
be driven by a generator.

lnÍiltration galleries: These could be laid across the lagga to improve the production
of wells constructed in the banks of the lagga. This is expensive and probably
therefore not a feasible option at Merti.

RooÍ catchment: Rain water could be an additional source of drinking water for
institutions etc. with a large enough roof. Rainfall quantities are low however and
therefore this source remains limited.

7.2 Recommended Systems

The existing system should continue to be utilized and in addition the new borehote
drilled by WRAP near the town can be equipped and connected to the distribution
system. lt is recommended to use different energy sources for pumping to enhance
the reliabili§ of the system. An additional storage tank may be required.

I



8. COST ESTIMATES

8.1 Capital Costs

The estimate is made on the understanding that the existing facilities including storage
and reticulation shall be utilized. The system should be repaired immediately to limit
the excessive leakages observed during the field visit. Extension of the system should
be started only in case the existing system operates satisfactorily after these repairs.
Equipping the new borehole with a solar system should be the priority.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Amount Kshs.

PreI iminaries and Generat
InstaLt p(np sets sotar
Construct additionat storage
Additionat Pipexork (1 km)

«tOO nl I

50
600
450
300

000
000
000
000

sub- Tota I I ,400, 0oo

10 I Contingencies 140,000

ïota t 1,54o,ooo

With a population of 3,000, the per capita construction costs will be about Ksh. 500.

8.2 O&MCosts

Five water supply attendants of various training and experience have been found to be
necessary. The attendants should include a mechanic, a pipe fitter and an electrician.

It is assumed that the existing diesel powered system shall be used in combination with
the sotar system. The solar system is estimated to yield 25 ms/day.

MONTHLY O&M COSTS

Description tubunt Ksh.

Staff satary
Fuets for ptrping 4 hours per daY
GeneraI maintenance

6
4
7

000
000
500

ïote I 1 7,500

With the present population the per capita monthly O&M cost would be about Ksh. 6.

An annual O&M cost per household (of five members) would be in the range of Ksh.
350, which should be affordable for most of the communi§ members.

More emphasis should be put on the revenue collection. The District Water Board
should come up with a suitable solution to meet the cost recovery criterion.
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1 INTRODUCTION

DESCRIPTION OF THE PROJECT AREA

2.3 Climate

The project area falls in the arid climatic zone with a rainfall of between 150 - 230 mm.
There are two wet seasons with the long rains falling between March and May and the
:!9! rains falling in November. The mean annuallemperatures range behíeen 20 -
30"c.

2.4 Soils and Vegetation

The vegetatíon of the area consists of scattered bushes, of the thorny acacia type. The
area is characterised by poor sandy soils that can not support any agricuhuídt crops;
thus no attempts are made to do any agriculture.
Severe erosion was observed between the centre and the Galana Gof. The chief had
tried to stop this by planting 100 seedlings, but all died in spite of being watered.

Available records, dating back to early 70's, indicate that Eldera Water Supply project
was included under District Development grant aided project. Attempts to sècure an
adequate and reliable water source have been previoLsf made but no success has
been registered.

The residents of the centre continue to suffer hardships related to unavailability of
adequate water; further evidenced by reports from Education, Health and Livestock
Division officeS. All mention seriousness of the prevaíling water shortage.

The.ethnic composition of the residents is mainly Somali and Boran. With a few
employed filq{ group at the centre. 

. 
Main resideni population is composed of elderly

people and children while the youths look after livestock in far off placés in the grazing
areas. During wet seasons or immediately after rains, the pastoralists might grale nea-r
the centre, hence reside there.

2

2.1 Location

The-project area is.located Tl{way between Garba Tula and Modogashe trading (40
fq.ttq., e_ach) centres; it is 160 km from lsiolo Town along the maià road from isiàto
to Wajir. Rough location on topographical maps indicate the centre to be at 3g" 4S,E
and 0'35'N.

2.2 Topography

Eldera lies in a semi-arid to arid landscape at about 3G0 m a.s.l. Generally, the land
is flat with few water channels running in the north east along (and some jóining) the
Galana Gof (seasonal water course).

1
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3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and public Service

The centre is situated-in Mqdogashe Location of sericho Division. The centre is the
administrative home of the Eldeia sub-location assistant chief. There iJàn aoministra-tive police post with on average 25 personnet.

Health3.3

3.2 Education

r.he,1e is a single primary schoolwith one stream and a student population of 130 andstaff numbering 7. Prospects of increasing the number of streamTóÉs."s are high,thus a 5% growth rate wifl be used for projéctions.

A síngle dispensary serves the centre; with a total staff of about 4 persons on averageduring most occasions. Attendance records and trends are not àràiÉÉre readily.

3.4 Commerce

There are 2 tea rooms, 6.shops, 1 butchery ayd 2 hotels. Supply of goods is mainlyfrom and via lsiolo along the dusty earth roao. Tradà commoditièó areïsually broughtin during the dry periód to avoid disruptions ouring the wet unmanageable roadconditions.

3.5 Transport

The main road from and to lsiolo serves the centre; a track branching 10 km beforeModogashe runs north towards Sericho. The only pioutem is àriinI *Ët season whenthey become almost impassable.

3.6 Agriculture

Due to the arid nature of the area no agricutture activity is possible.

3.7 Livestock Husbandry

This is the major ec.onornic activity of the area. A small herd grazes in the vicinity ofthe centre. According to the chiéf it numbers 100 cattte, gooï;d ànd s oonxéyi.There are no livestock handting facilities at the centre.

3



4. WATER RESOURCES

4.1 Groundwater

Borehote
)luËer

ïotaI
Depth

(m)

llster
Struck

LeveI
(m)

Uater
Rest
Levet
(m)

Iested
Yietd

(Íf /h)

Remarks

c96 124.4 108.2 3.3 Borehole casing ras backfitted

Eldera centre Íalls under zone 1a of the geologic formation. This zone comprises of

p"*iórr rédimentary rocks encountered at different levels of confinement'

As at Modogashe the main aquifers Íound are:

- ashallowaquiÍerwith good qualitywaler, butwith limited potential; shallowwells

àJg in this àquiÍer are currently used to supply the town;

- adeep aquifer with saline water; groundwater Írom this aquifer is not suitable for

consumption.

A dug well lined with concrete rings was constructed in 1976 from RDF funds' The

depth is about g.5;., ;O wasOu-g until a clay layer. The waterlevel was at 1'5 m' in

March 1991 and.iróóL àÉrirtt. fitÀe ory_ seàso-n. The well is mainly used in the dry

iJàton. The EC ot tne water was 1269;rS/cm'
The EC of a shdl§v *érl tó.s m. OeeÉj OLg in the sands of the lagga was 347 pS/cm'

tf àvailable this water is pieferred by the people for drinking.

4.2 SurÍacewater

The Galana GoÍ lagga flows only during the h.qry rains period in lvlarch/April and

November/OecemËàr. The riverÉed óÀa-nges and ií appeais t9.be returning to the old

"oror. 
The bankJ are composed of clays and appear unstable.

4



5.1 Human Population

l]umalp_opulation curren_tly stands approximately at 1,2S0 persons. This includes
about 250 people on the Garissa side-

A population. growth rate oÍ 4o/o is assumed for the project area, to match with the
general trend for the whole District.

5.2 Education

The current primary school, with a day-time population of about 130 pupils and 7 staff
is the-only education facili§ that would nee.q dupply ín year (199S).' Using a gror"tÈ
rate of 67o, another stream would be needed in tne 10th year aïO a hew scnïolin year
20.

5.3 Livestock

The number of animals depending on the water supply is based on information from
the chief. This number is assumei not to increase. '

5. WATER DEMAND

5.4 Heatth

The growth rate of the health centre attendance is taken to increase with thepopulation. A growth rate of 4o/o is taken.

Commerce

The present numb^er. of shops and other utilities are to increase duríng the desígn
period at a rate oÍ 2o/".

5.5

5



Basic Data and Projections used Íor Demand Calculation

Cdsl*r TlPe 1990 1995 2UI5 za15

Poputatict Hith individuat connections
using Corm.rnat llater Points

62
1,187

76
1,444 2

225
025

666
?,65

Eóratiqt Prirnary Schoots: Students
other schoots : students !" 183 328 4Ít6

LiY€stock Indigenous Cattte
Sheep & Goats
Canets
Donkeys

100
300

5

100
300

5

100
300

5

100
300

5

Totat Livestock Units 55 55 55 55

llealth llo. of Beds
No. of Outpatients 15 18 27 40

Crerce Shops
fea rooíE
Butcher i es
Bars
Hotet s

6
2
Í

2

7
3
I

2

9
1
I

;

11

5
1

1

2

t&inistratist llr.rÈer of staff 30 36 53 78

5.6 Summary oÍ Water Demand

Consutption
ÍÍ? lday

Iype of consuner
1ee5 | 2oo5 | 2015 II leeo

I lndividuat connections

I eeopte using C.ll.P's

I erimary schoot

I Heatth centre

I Adninistration
I strops

I Butcheries

I ears ,/ Tea rooÍls

I xotets (Lox ctass)

I tivestock

2.5
't1.9
0.7
5.3
0.8
0.ó
0.5
1.0
1.0
2.8

3.0
14.4
0.9
5.4
0.9
0.7
0.5
1.5
1.0
2.8

9 .0 26.6
26.6
2.4
5.8
2.0
1.1
0.5
2.5
1.0
2.8

20.
1.
5.

3

6
5

1.3
0.9
0.5
?.0
1.0
2.E

TotaI 26.e 131.1 1 44.e | 71.8
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5. EXISTING WATER SUPPLY

7

Cuffently there is no existing conventional water supply. Residents obtain water from
shallow hand dug wells..along the G.alana Gof (seààcinat/dry river bed). tn the dry
season they also use a lined dug well near the centre.

6.1 Technical Description

Existing wells - shallow; up to about 6 m deep, present a danger of colapsing since
there i..ng lining to support the sandy strata. The method oËlevating water-to the
surface is by step ladders or by scooping with containers and tagging Ising ropes.

6.2 Potential and Actually Served BeneÍiciaries

The current demand of the consumers is low. The demand would increase if there is
an adequate source., because part of the moving pastorat community would tend to
settle if water is availed.

There is already a water committee to organise the water supply of livestock and
people.

PROPOSED WATER SUPPLY

7.2 Alternative Technologies

lnfiltration _galleries vith pumping: The abstraction of the shaltow groundwater
below the Galana Qof .may be done using infiltration galleries (pipes) blried across
the riverbed. The depth of the pipes depends on the riinimum lrbun'Owater levels in
the riverbed sands, and also on the depth of the clay layer(s) bàow the sands. This
depth is not known, but may be only a few meters.

The infiltration pipes will be connected to a collector well constructed on the bank of
the river, from where the water may be pumped to a storage tank. The infiltration

7

7.1 Alternative Sources

surÍace water: The Galana Gof is not a reliable source of water.

Groundwater: The.deep.. groundwater is saline and is not an option. The only
groundwatgr 9l good quality is Íound at shallow depths in the seóiments near the
Galana Gof. This source should arso be available duiing droughts.

Rainwater: Although rainfall is limited this source may provide during part of the year
an.additional quantity of drinking water. The few sho!ö and institutióris at the centre
which have iron sheet rooÍs should construct appropriate structures for collecting and
storing rain water.



pipes may also serve the other side of the river by. constructing a collector well on that

side. The numb;;iiéqrirco-inÍiltiatión pipes'is not known as it depends on the

lróunOwater depth and the permeabili§ of the sands'

Handdug wells with handpumps: The currently used unprotected handdug wells

ffit ËproiàCtro-ió improv'e thd water quallty . Fíowever, it must be verified that the

well is not used for livestock, becauiJtnèn the installation of handpumps may not be

à"c.ptaOte to the population, because of their low output.

Pumpsystems:-Generatingsetwithsubmersiblepump- Solar powered pumpset, which is Íavoured due to it's low

maintenance requirement
- Windmill, but the low frequencY of the wind with suitable sPeed

limits it's use here.

7.9 Recommended systems

The following system may be recommended:

one or more infiltration galleries across the Galana Gof lagga, connected to collector

wels preferably on àitÀ"i side of tn"làóg"- The deptl,t of thé gdleries should be such

that water suppry'Ë gr"r"nteeo eveËï orougnt'situations. The suitabili§ of the

.ràirrnts in t'n'e iaggà need to be confirmed during the feasibilis study.

A sub-surface dam shourd be considered in case the permeable sediments (sands)

have insufficient thickness.

The water may be pumped Írom the wellwith a diesel pump or preferably with a solar

pump. For easiner! ót irpply the w.ater could be pumfed to an eleYlt-g tank near the

centre. Atso hanàffiÉiliàV O. fitted, but only as an extra to the main pump, Íor

cases of breakdown.

The construction of the collector wells on the banks will have to be combined with

measures to stop ih. on-going erosion of the area along the bank'

ln addition institutions and residents with appropriately roofed. houses should also be

il;;rrgrà to nàrË iirpr, Éóusehord stoàge tanks io store harvested rain water on

the few óccasions when it rains.

8



8. COST ESTIMATES

8.1 Gapita! Costs

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Descript ion funount Kshs.

Pret iminaries and GeneraI
Construction of infiltration ga[eries 300 m.
Construction of 2 coltector retts
Install puping set Sotar

Stand-by Dieset
Construct storage 100 nl
Piperork 2 krn

1 00,000
450,000
50,000

600,000
250,000
450,000
600,000

Sub- ïota I 2,500,000

10 X Contingencies 250,000

IotaI Say 2,750,000

With a population of 1,250, the per capita construction costs will be Ksh. 2,200.

8.2 O&MCosts

A minimum of two watPl supply attendants are required for the proper operation of thesystem. lt is expected that the solar sl:teT will piovide a supdty-oili^"1Oay, wnicÀcorresponds with the future demand. Íhe diesel pump may de used ai times when the
solar pump does not work, e.g. during cloudy dàys.'

MONTHLY O&M COSTS

Description Amount Ksh.

Salary rater suppty atterËant Z rp
Dieset for rurrning stand-by unit
Other maintenance

3

3

000
500
000

Tots I ó,500

With the pres-ent population the per capita monthly O&M cost would be about Ksh. 5.An annual o&M c.ost pgl household 1ót tive members) woutd oe iítÀà range of Ksh.
300, which should be affordabre for most of the comóunity members.

I
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1 INTRODUCTION

1.1 Background

Concern for water provision to residents of Modogashe town has been raised by manyauthorities for a very long time; available correspóÀó.n.e in District water office datesback to 1974. Attempts to soive the problems'havó-been ,ààà Éri-ràor" tong timesolutions have not been produced.

Aridity of the.region, gqmplexi§ of geological conditions and a rapidly increasing urbanpopulation; hence high watei oeóano,-naré ari óàmpoundeà'tÀi fióonr. somestudies have been carried out in the pasi, uut inèy Ààr" not come up with a conclusiveresult.' The 1g90 population of trrè'centre is estimated at 7,000.

1.2 Social Economic Stratification

The centre forms a strategic stop point Íor travellers to and Írom Nofth Eastern townsof wajir and Mandera. tnis is ti're meeting poini ói main roads from pàirobi throughGarissa and through Nanyuki to rsioro an,l'earortrrrà.

There are telephone facilities, a heatth centre, administrative otfices, schoots and publicamenities such asttotets, lodgings and shops. iÀii-..ntre is shared between lsioloDistrict of Eastern Province anid éarissa oisiiict or r.rortn Eastern province and is oneof the rapidly growing ones inhabited oy a-mixeó n.àr population comprising mainlyBoran and Somali communities.

2. DESCRIPTION OF THE PROJECT AREA

2.1 Location

The project is located at the border of Eastern and North Eastern provinces, map sheetseries Y633, on latitude oo 14' N and longituàe à# ió' E approx. Altitude by contoursis about 320 m' The lsiolo - Mandera riain road mèets the Garissa - Mandera roadhere, hence good communication is enjureO-;ï.rià., being àn óvernight stoppingpoínt for travellers both ways.

2.2 Topography

The general area is almost flat with few high points, mainly on the Garissa side, that areno more than a few metres above genàraÍ ground Ével. There are several naturalwater courses running in north-egltgrn diïection; some joining inó ealana Gof(seasonal riu.erfwater óurse). ln all, tne généiàilàho gently stopes in thís direction,cutting small channels that enlarge in some areas with much sand.

'Ref wanyeki, s.G., 1979,^Report on Mado Gashi rown water suppry
Gachanja, A., 1985, Geophysicar survey Modogashe wateisïó'prv

1
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2.3 Gtimate

The project area fatls under the Arid climatic zone with a rainfall of on average 2S0 mm.
per year- There are two wet seasons with the long rains falling between March and
May and the short rains fatling in November. Thehean annuàl tempèratures range
between 24 - 30'C.

Between July and September the climate is characterised by the presence of very dry
winds with dust.

2.4 Soils and Vegetation

The top soils are :.andy in most parts with fine clay patches that support scattered
vegetation; mainly the drought resistance types. Su§sbits consist of firiej sand, silt andclays. lt is reported in geological investiga[ibn reports that this is due tó ,,the nature ofthe source of rocks in the sedimentaf Oasind which consists of mudstones ands!ale9". The topso.il is not very porouó and this Ín combination with nign intenJity
rainfall over a short duration rèduces chances of ground water recharle througÉ
infiltratíon.

3. SOCIAL ECONOMIC INFRASTRUCTURE

3.1 Administrative and pubtic Service

The centre is divided into two administrative units; the western side falls under Sericho
District Officer of lsiolo District and the eastern side Íalls under Modogashe District
Officer of Garissa District. Each side.has.regular police ,nO 

"órÉir"trative 
police

stations along with locatíonal chiefs and assistànt chiefs.

3.3 Health

There is. only one health centre, located on the Garissa side but nevertheless serves
the whole centre's population. lt has two wards and 4 beds. Maternity wards have
99.n proposed. The daily out-patients attendance is 100-130. The most common
diseases are malaria, diarrhoea and worms.

3.2 Education

There are two Oo.a1{i1q primary schoots at lríodogashe. Omara Boarding primary
School of lsiolo District is report-ed to be double stËam with a totat enrolmànt of 25ópupils in 1985, 396 in 1988 and 503 in 1990 and an average staff oÍ 20 teachers. No
figures are availableÍor Modogashe Boarding Primary Scnoótof Garissa District. There
is no Secondary School, but óne is proposàd
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3.4 Commerce

This is a thriving commerciar centre and a[ the out-lying smail centres rery on it for

their supplies. rnóie àià ànort g towààss hotels, tCÍO tócat shops, one bar and two

low class lodgings.

Trading is mainly on domestic consumables and few clothing and hardware shops'

Most of the gooos Éivà to oe ororgÀiiiom ttairobi and othór areas, except for the

plentiful meat suPPlY.

3.5 Transport

Communication routes are good in dry Y9?th.e!'..but 
impossibly difficult during wet

season. As mentión"o 
"uoró 

the route ío Nairobi througri Gariss-a.is reportedry easier

than that passing through Nanyuki anO lioto. Further o-nwards to Wajir and Mandera'

the route is reportedly more roug.h 
"t 

tnàiÉét*een lsiolo and Modogashe' Generally'

any movement snouío Èà tirit"ó t" d]t;àsón for convenience, even when driving

Íour-wheel drive vehicles.

3.6 Aoriculture

The area is described as too arid for any meaningful .rain fed a.griculture to be

undertaken. ln the absence ot eveí Otinf.inó *àiet, irígation supported agriculture is

unheard of here.

g.7 Livestock Husbandry

The inÍrux of rivestock from the neighbouring -District 
of Garissa makes it practically

impossibre to esti;;à tÀ, rivestock iuroèrr] Modogashe is a stock-route for animals

from Garissa and wàjir. sin", there'Ë réílittre vegétation animals rarely gtaze here,

preferring Sericho.
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4.1 Groundwater

Modogashe centre falls under zone 1a of the geologic formation. The zone is
comprised of pervious sedimentary rocks encounteied at-ditterent tevèli of confinement
by clay layers.

The main aquifers found at Modogashe are:

- a shallow aquifer with good quality water, but with limited potential; well A and
B are currently used to supply thé town;

- 
? deep aquifer with saline water; groundwater from this aquifer is not suitable for
human consumption.

The s.hallow.aquifer has been investigateo ytf ge-ophysics and by augering. lt appears
that the sediments contain much clày and tner-etoie Írare a low'péiËràaOïity. ' 

r- --" -

The drift connecting the Garissa side was constructed with scrapers and was
apparently also meant to act as a sub-surface dam. lt is reporteO to 

-JXenO 
upto theclay layer, -bU it's effectiveness is however not known. 'Groundwater 

is currently
abstracted from lined dug wells on the banks of the lagga and Írom snaitow nànO àuówells inside the lagga. None oÍ the boreholes drilled É-useO tor wateiiupply. v

The conductivity oÍ the water in the lined dug wells was 498;rS/cm on the Garissa sideand 369;rS/cm on the lsiolo side.

4. WATER RESOURCES

Borehote
NwËer

TotaI
0epth

(m)

Uater
Struck
LeveI

(m)

[,rater
Rest
LeveI

(m)

Tested
Y ietd

frl Ztrl

EC

(mS./cm)

HC03

(rE/t )

F

(ttp/t)

Remarks

sA 37
SA ó5
c3634
c3ó35
c3ó3ó
c4424
tlodo. I
l,lodo. 2

108
41.8
13.4
13-I

188
161

52.6

dry

?& 181.4
58&13ó

135

5.6 3.6

17
10.9

2.16

3,100
2,252

2
I

Abandoned
Abandoned
Abandoned
Abandoned
Abandoned, casing pr.rt ted
at 25 km. llE
Dritted in 1989
Dritted in 1989

The Gebaba wells are about 5 km. to the west of Modogashe. ln 19g4 water wastaken Írom here to the town as the wells at the town naà dried up oi had becomesaline. Some boreholes were drilled here in 19gO (?), but they w-&Jnot successful
(data was not found).

4.2 SurÍacewater

The Galana Gof lagga ftows onty during the heavy rains period in March/April and
November/December and is theiefore n-ot a reliabÉ sourcè of supply.
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5. WATER DEMAND

5.'l tsuman Population

1979 census figures indicate Modogashe to have i PoPulation of 4.'600 and 486

households. ror ióóo iÀÈ *"s estÉËi;d at 7,000. A pbpuhtion growth rate of  o/ois

assumed for the Project area

5.2 Education

The presence of two primary 
-schools 

with a totalpopulation of about 780 (assumed 1

stream of 250 p,ibïJ ààJ io i.a.Èrrs tor Modbg'ashe primary schoor of Garissa

District) indicates ihat 
" 

iecondary school wiil be néeded in the hear future. A single

stream oÍ 200 rtràónir Ààt br arítióiÉaieo; thus the total student and staff population

will be about 1,000 in the initial year'

5.3 Livestock

rt is assumed for the purpose of the preparation of this feasibility study that no livestock

l'Ëàrr óéË.Àà on tné 
-l,rto'àogatne wàtei supply, except Íor 100 donkeys'

5.4 Health

The growth rate of the health centre attendance is taken to increase with the

póÉriation. A growth rate oÍ 4o/o should be taken'

5.5 Commerce

The present number of shops_and other utilities are 112, to increase during the design

periód at an average rate oÍ 2o/o par year'

6



Basic Data ancl Projections used Íor Demand Catculation

Gcrs.-r Type 1990 19{15 2(xl5 20r5

Pogrlatian Hith individuat connections
using Conm.rnal lrater Points

350
6,650

125
8,091

1,260
11 ,346

3
4

732
928I

Eó.rcaticr Primary Schoots: Strdents
Other Schoots : Students

780
200

1,044
28

I 870
480

2,78
711

Livestock Indigenous Cattle
Sheep
Goats
Camet s
Donkeys 100 100 100 100

TotaI Livestock Units 40 40 40 40

llealth llo. of Eeds
Io. of outpatients

4
100

5
122

7
181

,l0

28
CGrce Shops

Tea rooms
Butcheries
Bars
Hotels (No. of beds)

100
9
3
1

25

110
10
3
1

30

134
11

I
2

44

163
13
5
3

65

Aóinistrstiqr NuÈer of staff ó0 73 108 1ó0

5.6 Summary oÍ Water Demand

Consurption
r? ftay

Type of Consuner

| 1ee0 | 1ee5 2005 | 2015 |

I tndividual, cohnections

I eeopte using C.!r.Pts

I erimary Schoot

I Secondary SchooL

14.0 17.0 
|

80.e1
52.21

I .31

7.el
1.81

11.01

5.51
1.51
1.51

2.01

50.4
113.5
93.5
2.4
9.3
2.7

13.1
6.5
z.o
2.2
2.0

149.3
149.3
138.4

3.5
Heatth Centre
Adni ni st rat i on
Shops
Ears / Tea rooíls

6.5
39.0

1.0
7.4
1.5

10-0

10.4
4-0

I Butcheries
I xotel,s (LoH ctass)
I Livestock

5.0
1.5
1.?
2.0

1ó.3
8.0
2.5
3.2
2-O

I totat | 11e.21 182.7 2e7.el 487.e|
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b. EXISTING WATER SUPPLY

6.3 Livestock Use

or at the border at Habaswein'

6.1 Technical DescriPtion

There is no conventional water supply existing at Modogashe.

The lined well, about 12 m deep, located on the bank of the lagga (dry sandy river bed)

on the Garissa ,iàà,'Ëqu,pÉéïi *itn à-órmping pg! supptiéè water to most of the

popuration. wat;Ë p-,ËFöd to.tnè Àplnneb aío inio a'(ieaking) pressed steet tank

located on a raised ;eftÀ titt and then gravitated to the school and the health centre on

the Garissa side. TË íoóulation ,tË.-à tap near the pump house' The rest of the

öoprfàtió"-draws watei fröm hand dug wells along the lagga'

There are two wells on the Garissa side, but o.nly.one is pumped due to a faulty

foowalve in one of the wells. They *" 
"àïn.cted 

tó infiltration pipes extending under

the lagga at aOout àOï àà.p. The wellwhich was pumpe-d^is reported to be dry after

à ór,ËËiióà of 6 months. ti was dry in 1983, 1984 and 1e86.

The health centre (built in 1983) has roof tanks (10 m3)and a concrele pgved Oroyld

catchment with ground tank (50 *5. fn" latter'is not'being used now, because the

pumps are out of àiOtr. Thè ferro'cement roof tanks weré observed to leak at the

floor. The centre also has an epràtàà tan[, which however cannot be filled properly

from the well.

The lined dug well on the lsiolo side is also connected to infiltration pipes under the

tagga. There 
"iro 

tà.tns to be ï-cËV q.rP-qurÍace dam constructed with clay

excavated wnen'Éuitài"ó the drift. The weil is being pumped. with. a diesel pump.

There is arso a oeslöeË *inariu 
"nà 

à smail tank oï'a raised earth Íitt. The well is

i.Jórt.à to dry up-it tÉete is no rain for longer than 3 months'

There is a large water demand, Modogashe being the second largest town in lsiolo

District. The pinc.h ió t* when'thereli oiought ào.tne water revér in the sand Íalls

below the abitis to which shailow *rÍr.à oJhand dug. currgntly a,large number oÍ

the population do nót g.t^"Oequate Àupply. An estimàted 45o/o of the residents are

served by the *rrr ón-tËé oàrisàa sioé;i,lí on[ to about 15o/o ot their actual need.

Herdsmen with private hand dug weil water a rimited number of stock along the Galana

Gof. However tne Ààn Ééros aïe r<epiàway in areas with water such as near sericho

6.4 Functional Analysis

The pump in the well on the Garissa side is currently run for 4 hrs per day' The diesel

normally has to 
"or.lrorn 

Garissa, OJt tnit was hét so in April 1989' Nowadays fuel

is supptied by tnaÀÉ. The operator ii employed by the MoWD in Garissa'

8



fhe_dyg well on the lsiolo side is pumped only 45 minutes per day. The suppty is to
the DO's house, the AP (there is another elevàted tank (5 m3) neaithe camp) aód tne
Police. Fuel is supplied by the AP. The last time fuel wàs reóeived from tsiölb MoWD
was June 1990. lt was run then for about 2 hours per day. There is an askari/
operator, but a policeman has been trained to start and stop ihe engine.

6.5 Financial Analysis

The water is supplied free of charge. Spares are bought by the MoWD. lt would be
very hard at the moment to collect any revenue becausé the water supply is unreliable.
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7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

The time which has lapsed since initial attempts were made to obtain a reliable source

óiréi'à ó"ààlnoió"tioàóntn. timitation of poàsible sources. worthwhile attempts have

been made out wàià nót rr.c"ssÍul. A major decision on the only possible source -

ground water - néeds to be supplrrted by'thorougl. !V^099991-o9i9al, 
investigations'

Ëv-o.gràbóicar réÉórt9 (reÍerp'we;;lèttd, repo_rtÉwie a+-ozs[to dated 18lo1leo

and EWRG aq-ozíii à"iàl+loílàoiinoicatb tnat the only possible.sites Íor ground

water exploitation óre located at'or nààí Habas and two othei sites east of Modogashe'

The distance to these sites is about 20-30 km and pumping of .water over long

distances is not 
" 

ïàrv ,nóóiraging prospect But when the teriain is favourable and

rocar sources inadàó,i"ió,1Érre'Ís ídatternative but to purp. The generalflatness of

iÉtàr." witt minimisb tne pumping head from the boreholes.

The above mentioned sources, if found to yield enough suitable water can be exploited

iuj;',ÈfióiÀóíff Éng pip'rrines *ilt nàve to be óone; since ferrying will be much

more uneconomical.

7.2 Recommended Systems

As a short term solution (before a concrete adequate source is found) the Íollowing is

recommended:

(a) lnstallation of solar pumps on the two existing wells

(b) construction of more handdug welq equipped with handpumps along the lagga'

The equipói"ó ;i-p;otècteo Ëanddug'*id||s should commence olly after the

existing *"iËËtàrt bperating fully.. !n tn9 absence of another reliable system no

attempt snàulà Oe óaOe tdinatfu handpump systems because they would Íail

due tó their low yields as compared to the demand.

(c) Roof catchment to be encouraged for those,with appropriate roofed houses

such that tn.V ào nóf rety oÀ*àttt supply only' Wliere ever possible existing

facilities should be rehabilitated'

As a long term solution it is recommended that more inÍiltration pipe units be laid

preÍerably upstrdm ót tn. existing. ón9t The infiltration pipes are connected to

collector wells ncàtào on the bank o-t tÉrlagga.or alternatively- lead to a main collecting

pipe. The water'ïíioË órrpào tiomlnJíe1s by a combination of solar powered

pumps and dieset gènerateO pumps ià eievated tant s. About Íive wells with infiltration

ilipeà are estimated to be required

The arternative with a main pipe shourd direct the water to a main ground reservoir by

gravity from wheià tÉ" *àtét'snoutà be ÉumpeO.to an elevated tank' The use of one

main collecting pÉà wouË-eliminate ind neeO of several pumping units and create a

central pumping lt"tion where a ctrOin"tion of solar powered pumps and diesel

generated submersible pumps *orfà iO.àlly p,'np the wàter to the elevated tank' As

the demand increases the coilectiíg pÉ;'"à be extended and more infiltration pipes
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could be laid.

The necessity of. a subsurface dam which woutd retain the groundwater is doubtful,
because groundwater flow wil! be towards the infiltration -pipes during pumping.
Groundwater flow in downstream direction will thus be negligibie. rhe dàteiminàtioï
of the number of infiltration pipep per unit has been left for further study. ln any case
no suitable site for the construction of a subsurface dam was identified àuring tÉe field
visit.

7.3 Operation & Maintenance procedures

To operate and maintain a water supply, various components have to be checked on
how they interact. The following have been identified'as needing interaction.

(a) Pumping Vs Demand - The proposed source(s) must at least meet the
anticipated demand or part of it.

(b) Pumping Vs efficiency - The output of the combined pumping units must equat
or exceed the acceptable efficiency in the piping system.'

(c) Running.costs Vs revenue - The cost of water production and revenue to be
collected should be thorou.g.hly analysed, to detérmine the cost charged to the
consumer, and also to enable a decision, in case the supply is not ecönomically
viable, to run the system on humanitarian grounds irrespective of costs invotved.

(d) Technical viabili§ Vs public water demand - whereas many consumers woutd
wish to have water attheir doorsteps (lndividual Connections) possible source(s)
might not allow this, when considering the head necessary to reach the tàó
outlet or house cistern. Communal wàter poínts are propósed thougn somb
would prefer otherwise.

8. COST ESTIMATES

Capital Costs8.1

Since the availability and allocation of funds are unlikely to be sufficient to build the
proposed scheme for the year 2015 demand in one phase, it is recommended that the
project be built in phases as the demand increaseè. Solar pumping sets should be
installed in the two existing wells as a priority while the two puhping séts coutd remain
as stand by units. Work on the main collecting pipe and the laying of the infiltration
pipes could then commence followed by the constiuction of the-gröund reservoir.

The proposed system covers on]y !!e existing demand of 150 ms/day. The coverage
of the full demand for the year 2005 will involve investments of moró than 10 millión
shillings (see costings in Part 2 of the DWDS).
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Amowrt KshsDescription

100,000
I ,000, ooo

300,000
1, Í25,ooo

ó00,000
500,000
700,000
600,000
25o,ooo

Prel, iminaries and Generat
Instatt PuÍPing sets 2 )lo. Sotar

I tlo. Dieset
construct infittration galteries (750 m)

construct main cottection pipe (1 km)

construct 100 nl ground reservoir
constrrrct etevated tank (50 nl )
Reticulation (2 km)

Protection and equipping of hand dug relts

5, l75,0ooTotat

5 1 7,500

5,700,000

10 Í Contingencies

say

SUMMARY OF CAPITAL COST PROPOSED SCHEME

with a population of 7,ooo, the per capita construction costs will be about Ksh' 800

8.2 O&M Costs

The solar pumps are estimated to yield 50 ms/day each' The diesel pumps should

yield 200 m3/day.

MONTHLYO&MCOSTS

Description AÍnount Ksh.

Salaries
Dieset for running PrP unit
Other maintenance

7
5

10

500
000
000

Iota I ?2,500

Assuming the number of households to be 1,400 the expected monthly payment

;;-il*ïer iamirv io tnètt the expenses is Ksh. 16, which is reasonable'
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INTRODUCTTON

DESCRIPTION OF THE PROJECT AREA

2.2 Toooqraphy

The elevation of the centre is at slightly below 300 m A.s.L. The centre is situated in
the flood plain which is almost flat to ve-ry flat such that no point is nignér1han the other
by more than 3 m.

Such a situation readily allows flood waters to rapidly spread when the river over Ítows
during the wet season. lt also implies that an ail gravity water .yJt", is out ofquestion; only pumping into an elevated storage tank.

The general slope/trend is Írom west to east but very gentle; in the same direction ofEwaso Nyiro.

1

1.1 Background

lresa Boru centre serves as the lo_cal shopping centre of the pastoral community
inhabitinglhe eastern banks of the Ewaso Nyiroleasonal river bàtween Garfasa anó
Serícho. There is a general acute shortage óf a reliable and aOequaié water source;
forcing.many of the r.esidents to spend much time digging sÈattor[ *éffs. These gei
flooded and hence silt up when thè seasonal river waïers àrrive.

The trading centre is very small. lt was moved about 3 km. from a site near the riverine
forest to the.present.site some years back because of the flooding Ààara. The centre
comprises about 20 houses with corrugated iron roofs. Several ,n'anyattas are located
nearby. The total population in and aróund the centre is about 1o0O people. The totalpopulation of the deda is 1500.

1.2 Sociat Economic Stratification

The population is reportedly (information from. !LDP) divided into 36 pastoral camps
within the lresa Bo_ru deda; about g households per'camp in ar"ràge;nO s persoliiper household. Some households have large influence over others in terms oflivestock wealth- Within the lresa Boru centre, [he same households extend busíness
and hence blend uniformly with the mobile herdsmen.

2

2.1 Location

The project is located in Sericho Location of Sericho Division. Approximate location ofthe centre on. map sheet No. 4633 - 82 is E 38" 45' and N 1o 1O'. rne iàasonal Ewaso
lviro river flows nearby, regularly changing course in ,npreàÉtaole instances.
Sometimes forcing movementbt tnó tempdra{, manyattas, while on other occasions
the water course is quite far away.

1
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2.3 Climate

The project area falls under the arid climatic zone with a rainfail of between 1S0 - 2SO
mm. There are two wet seasons with th.e long rains falling between March and May
and the short rains falling in November. The meàn annualte-mperatures range betweeó
20 - 30"c. This accounts Íor the very high evaporation rates recorded.

2.4 Soils and Vegetation

Th.e vegetation is bushland, grassland and thinly wooded land occurring on the alluviat
soils deposited by flood waters. The grass cover is mainly tufted and-perennial.

3. SOCIAL ECONOMTC INFRASTRUCTURE

3.1 Administrative and public Service

There are no established administrative offices; only the sub-chief resides here with a
few adminístration police men. There is no postal nbr telephone sericés; the nearest
such being at Modogashe, 80 km away or àt Merti 30 km across E*àió'rirer. 

-- --'

3.2 Education

A single stream primary school with 295 pupils and 8 teachers serves the centre and
its environs. Most.of the pupils are non-iesídents of the centre; nencL tney trek long
distances from their homesteads within the area, thus boarOing tàcilitiór 

"r. 
needed.

3.3 Heatth

A dispensary with currently only one clinícal officer serves the centre and environs; with
a reported daily attendance of 15. Prevalent illnesses are malaria, symptoms reiated
to drinking. unboiled milk, URTI and skin diseases. Diarrhoea ;5 cónímón in ths rainy
season. The condition of the dispensary is poor, and it is not clean due to bats.

3.4 Commerce

Th.ere is a varying number of local shops numbering about 5 on average. No butchery
exists nor bar. There are 3 tea rooms and one localhotel, mainly for tËose frequenting
the centre from the surrounding areas to purchase items. Generally, traOing and itË
potential is very low.

3.5 Transport

An earth road connects the centre to Garfasa and on to Sericho. This stretch is
through alluvial soil, hence becomes impassable during wet períods.
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3.6 Agriculture

lresa Boru used to have minor irrigated farms along the river, which were spontaneous-
ly started by pastoralists. These íarms have now great problems, because the Ewaso

nlyiro has tàËen a new course to the north (information from ILDP).

3.7 Livestock Husbandry

This is the main economic activi§ of the residents. Fodder such as qrq.ss, shrubs and

others is available for most perióds of the year. This results in the influx of livestock

from other far off areas such as north-east-ern districts in the event of prolonggd d.ry

pàrioOs. Consequently water demand for livestock increases tremendously;

hecessitating ceaséless water searches (by digging wells in the river course).

4.1 Groundwater

lresa Boru centre falls under zone 1a of the geologic Íormation. The zone is comprised

of alluvial sand and claY laYers.

The water quali§ of the shallow groundwater is reasonable. Dug_wells about 5-6 m.

OàópiÀtn"ilood ptain of the Ewaào Nyiro had-q1 EC ranging Írom 890 to 1323pS/cm.
The water level in these wells reportedly are fairly stable.

The water quality in the deeper aquifer is expected to be poor.with.water being of high

satinrty. No'avaiíable chemiöal anàgsis data. The water from the old borehole near the

old siie of the centre was reportedly a bit sal§.

4. WATER RESOURCES

Borehote
llwÖer

Totst
Depth

(m)

uater
St ruck

Levet
(m)

llater
Rest
Levet
(m)

Tested
Yi etd

«rP ltr I

Remarks

c4514
c4826

10ó 34 34 7.2 Eorehote abandoned
llo data, in ftood area

4.2 SurÍacewater

There is no source of water near the centre. The nearest source is the Uaso Nyiro

river which is appróximately 4 km away. Nowadays the river is dry most of the time.
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5.1 Human population

Human population in and around the centre is about 1,ooo.

A popu.lation growth rate of 4o/o ts assumed for the project area, in conformity with thegeneral trend in the District. The centre is deei: ió tne ruia aiéà *itn'ràry té*incentives for more settlement at the centre.

5.2 Education

The primary school with 295.pupils and I staff members will be taken to expand at arate of 60/o. Anew primary schoolor second stream willbe nàJo.íi" yeàr to, bringinga,Projected total.pupil population of about tzs. Asecondary..noórirLriected in feaï20; with a possible student population of 3S0.

5.3 Livestock

It is assumed for the purpose of the preparation of this feasibili§ study that thelivestock population shall rbmain constant ih tne propct area. An estimated 10% ofthis livestock shall depend on the tresa Boru water supply.

5. WATER DEMAND

5.4 Heatth

The growth rate of the dispensary attendance is taken lo be 4o/o.

Commerce

The present number. of shops and other utilities are to increase during the designperiod at a rate of 2o/o.

5.5

5



Basic Data and Proiections used Íor Demand Calculation

Gsrsl-r TlDe 1990 1995 moE 2015

Potrrtatiqt rith individuaI corurections
using Conmrn€t llater Points

50
950

ó0
1,155

90
'l ,71O

133
2,532

Eó.Eatiqr Primary Schoots: Sttdents
Other Schoots : Stt dents

303 405 725 1,073

LiYEstock tndigenous Cattte
Sheep
Goats
Camets
Donkeys

650 630 ó30 650

Total Livestock Units 210 210 210 210

lleatth No. of Beds
llo. of outpatients 15 18 ?7 40

Cmrce Shops
fea rooÍs
Butcher i es
Bars
Hotets (No. of beds)

5
3

6
3

9
4

13
5

Aàinistratiat llunber of staff 5 6 9 15

5.6

Consuption
r? tday

Type of Consuner

| 1ee0 I 1ee5 2oo5 I 2015 |

I lndividuat connections

I eeopl.e using C.u.P's

I Primary Schoot

I Xeatth Centre

I ldninistration
I sttop"

I Butcheries

I ears / Tea rooms

I xotets (Lor clsss)

I Livestock

z
9
1

5

0

0

.0

.5

.5

.3

.1

.5

2.4
1't .5
2.0
5.4
0.2
o:'

1.5

5

7
5

5

0

0

.6

.1

.6

.5

.2

.7

5.5
25.3
5.4
5.8
0.3
o:,

,_,5 2- 0

't0.5 10.5 10.5 10.5

I rotat | 31.0 | 31.1 43.2 | 5ó.0 |
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6 EXISTING WATER SUPPLY

6.1 Technical Description

Dug wells in the flood plain of the Ewaso Nyiro supply the centre with water. The water
is collected in jerry cans using donkey trains to böíer the 4 km. distance. The wells
are used for two to three months in the dry season. Some wells are known to collapse
due to the unstable alluvial strata.

These unlined *ell.Pome as deep as 6 m, yíeld varying amounts of water; but on
average a herd of 50livestock can be watered in a day (imptying a totat of 2.S rs7àaV).

A borehole was drilled near the old site of the centre, but it has hardly been inoperation. The pump was removed about two years ago. The borehole still seems
serviceable (the rods are.left inside), although attempts Éave been made to open the
steel cover. lt is reported to have à good yIetd, but the water is a ',bit,, sat§.

The dispensary_has two ferro cement roof tanks, 10 m3 each. They were observed to
leak and the officer said he uses also water from the wells.

6.2 Potential and Actuaily served BeneÍiciaries

There is a high demand, while no amounts of water exist at convenient distances andquality. Most of the.wells, though.privately owned rarely vÈÉ 
"àËquate 

amounts.About 50o/o of the residents-have private of tommunal weítsi nose w1Àout purchase
reportedly at Ksh. 5.00 for 2 x 20 iitre containers.

6.3 Livestock Use

Most livestock owners have private wells from where they water their livestock duringthe dry season while others use the river water when tloods arrive. Hówever, there is
a.general hardship on livestock owners especially when large herds iÀvade the area.More pans could alleviate the probtem.

6.4 Financial Analysis

It is.a.very laborious, costly and time consuming exercise to construct a handdug well
and draw water out (at all occasions) using no Érechanical aids. Stilt some can aÍfordto pay other people to dig the wells for them and to fetch the water.

6.5 lnstitutional Anatysis

Organised gro.ups or households (or herdsmen) led by a group leader assist
themselves to have a source of watei il qn organËed maíner. "spïcing of wells to
3v-9id interruptions among livestock herds ls oeóided upon dependihg ón-the grorp;i
influence. Local residents at the centre also monopoliàe welló useO ïoi sale of water
iÍ others fail to participate in the digging.

7



7 PROPOSED WATER SUPPLY

7.1 Alternative Sources

SurÍace water: The Ewaso Nyiro river is not a reliable source of water.

Groundwater: The deep groundwater is saline and is not an option. The only

grorn&"iéi ot goóO quàlitÍ is found at shallow depths in the sediments near the

É*à.o Nyiro riveï. fnis source should also be available during droughts.

Rainwater: Although rainfall is limited this source may provide during part of the year

aÀ additional quanÍrty of drinking water. The Íew shops and institutions at the centre

which have iroh sneét roofs snoltO construct appropriate structures for collecting and

storing rain water.

7.2 Alternative Technolooies

Handdug wells with handpumps: The currently used unprotected handdug wells

situated in the flood plain of the Ëwaso Nyiro may be protected to improve the water

quali§. However, Oócarse these wells aie also used'for livestock, the installation of

nanOfiumps may not be acceptable to the population, because of their low output.

Borehole or Dug Well with submersible pump:. A shallow borehole or dug wellwith

sufficient output-may provide the required quahtity. of water for domestic use. The

Oóienop shóutd be'tócated in the flbod plàin oÍ the Ewaso Nyiro, which makes it

né"èiiàrf to find a site which wiil not ftood. Alternatively lhe casing should be higher

than the maximum flood level and the pump connected with a cable to a solar system

or generator on a location which is safe from flooding'

Pump systems: - Generating set with submersible pump
- Solar poilered pumpset, which is Íavoured due to it's low

maintenance requirement
- windmill, but tËe bw frequency of the wind with suitable speed

limits it's use here.

7.3 Recommendations

The solution oÍ the water supply to the centre may be found similarly to the sys]gm

insialled at Sericho. This woóO require drilling bÍ boreholes in the Ewaso Nyiro

iediments and the tonstruction of a pipeline, storage tanks and water kiosks. A solar

ótmping set with a stand-by generating set are recommended.

For the siting of the boreholes a geophysical survey may be canied out, although the

uÀetutness ó sucn s-uGy may bi liinit'eo due to the thin water bearing zones in the

sediments.

water from the existing borehole should be analysed first to determine its potability.

I



8. COST ESTIMATES

8.1 Capital Costs

The existing borehole is not included in the cost estimate
checked first, before it can be considered to be used.

Its condition must be

SUMMARY OF CAPITAL COST PROPOSED SCHEME

Description Àrcunt Kshs

Pret iminaries and Generat
Construction of a borehote 40 m. deep
lnstatl pr.rping set Sol.ar

Stand-by Dieset
Construct storage 100 d
Piperork 5 km

100
150
ó00
250
450
500

000
000
000
000
000
000

Sub- Tota I 3,050,000

10 Z Contingencies 305,000

TotaI Say 3,400,000

With a population of 1,000, the per capita construction costs wiil be Ksh. 3,400.

8.2 O&MCosts

A minimum of two watqr pupply attendants are required for the proper
system.. lt..is expected that the solar system will'provid" ,u n1z/day.
demand will be provided by the diesel óurp.

operation of the
The remaining

MONTHLY O&M COSTS

Description funount Ksh

Satary rster sr+pty atterdant 2 rn.
Diesel for rrrrring stand-by unit
Other maintenance

3
I
3

000
000
000

Tota I 7,000

With the pres-ent population the per capíta monthly O&M cost woutd be about Ksh. 7.
An annual O&M c.o§t pql household (of five members) woutd be in the range of Ksh.
420, which should be affordabre for most of the comóunity members.

I
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1 INTRODUCTION

DESCRIPTION OF THE PROJECT AREA

Location

1.1 Background

sericho centre is situated in sericho Location in sericho Division, lsiolo District inEastern Province of .Kenya. The centre lies in dry part of Kenya 
"no 

the àrea has a lowagricultural.potential.. The templratures are hig'h'about 30.ó. serichóirading centre
!3t g p-opulation of about 480. There are abouïSo hóuses with corrugLieo iron roofs.The indigenous people of this area are the Borans.

1.2 Social Economic StratiÍication

Pastoralism is the only economic activity pursued by the majority of the households ofSericho. Since Sericho lies.away tromiÉe main livËstock trade stock route the mainmarket is at Modogashe. The average livestock ownership pei Àoiiehold in serichois 20 - 30 head of catrle and 70 - tOo-head of sheep àno goàÈ

2

2.1

The project is located in Sericho Location, about 49 km from Modogashe town. lt issituated on the southern bank of Ewaso Nyiro river. The approx grid reference is E gg"
0' and N 1" 07'.

2.2 Topography

sericho is located on the northern end of open grass plains and at about 4 km southof the Ewaso Nyiro swamp.

Climate2.3

The project area falls under the arid climatic zone with a rainfall of between 150 - 2SAmm. There are two wet seasons with th.e long rains falling OéM;en uarcn and Màtand the short rains Íalling in November. The mein annualt"-rp"i"iri". i"ng" between20 - 30rc.

2.4 Soils and Vegetation

T!19 nrgect area is composed of attuvial deposit of the Ewaso Nyiro Matakone floodplain. The deposÍt consists of sand, sitt, clày and gravel. The main tree species isacacia. Grass covers most of the are)a. Vegeíation 
"jong 

the Ewasà r,rviro is iwampy.

1



o

L EG TNb

====" 
-Road

A .. .Woter Tah
o....-.. Dug wel(

tr

hensatg

5<_

SE RICHO

Dis

D Watd A)yb
O Po lr.ce

-----\-.-\
-t)',

"1..tt\ .ï

eterg \. O
t.).. 

o\.. c'\. oth"o .r,rr,7rd\2nor,

o)\
/,1,\,/ r\ll ',rt1 \r

,'r' 
't.tt

ii \''..

ii ')
tto

oY

^--v,§

l4ony ofun \ryells
tver

tr

c 13",

a

Cem

\

oc
@ctttl

o cnE

c132
a

i" Mongotto

gcate(Not ó

Sketch oÍ the Proiect Area

2



3.1 Administrative and public Service

sericho trading centre is the administrative headquarters of sericho Location and is the
residence of the chief of Sericho Location as well as the assistant chief of Sericho
Sub-location.

Sericho has an admínistrative police post. There is also a community development
assistant from Ministry of culture and'social services.

3.2 Education

Sericho Primary School has a student poputation oÍ 238, a teaching staff of g and anon teaching staff of 4. The pre-primary Éas g7 students.

3. SOCIAL ECONOMIC INFRASTRUCTURE

Health

The staff working in the newly built rural health unit are housed in permanent buildingThe annual attendance is 4,010.

3.6 Agricutture

There are no agricultural activities in Sericho.

3.3

3.4 Commerce

There are 11 shops, ! t9a rooms, 2 butcheríes and 1 slaughter house in Serichotrading centre. The main items bought are tea leaves sugar anà maize mealflour. Fewpeople are emptoyed in retail tradàr bcal hotels.

3.5 Transport

Sericho is served by two main tracks. One lead to Modogashe trading centre, which
is on the main Wajir - lsiolo road. From Sericho, the tracÈcontinue noïhwardi ,piàthe boreholes at the Ewaso Nyiro river. An earth track runniàg-p"ràitrt to the riverconnects Sericho to Gubatu in the east and tresa Boru in tËe'weit. This track
continues through Gafqrsg to join the Merti road at Matka Daka. TherJare no regular
commuter vehicles to Sericho.

3.7 Livestock Husbandry

Even though the Ministry of Livestock has an animal health assistant in Sericho, there
are no licensed traders in animal health drugs. The trade is carried out by unorganized
and.irregular traders within the pastoral system. There are two 

"rttÈ-Oipr 
aïO t*ó

crushes.
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4. WATER RESOURCES

yields from these boreholes range between 3.0 and 1:.6 *'/
*àiài quarrty is poor due to higÉ fluoride (12-37 mg/l) and

mS/cm) values.

4.1 Groundwater

sericho centre Íails under zone 1a of the geologic Íormation. This zone is comprised

;iË;dÀ ièoiréntàry.rocr<s. encorÀteréo at óifferent levels or conrinement bv clav

lay'ers, undertying alluvial sand and clay layers'

ía) Borehores c3go5, G3g14 and G3g22 which have been drilred Íurther from the\-' É;;;Ntiro Rivers have more than two water struck levels.

h. UnfortunatelY
salinity (8.1-14.0

(b) Boreholes C7g25, C7g27, C7g2g, C7712, G7713 and C7714 which have been

drilled to síaÍài depths heaitnó Ewaso Nyiro river have water struck levels

ranging from 1g.5 to zo.s ,. *Àitr water reót level is 11 - 12 m. below ground

level.

Yields from these boreholes range between 1.0 and 9.2^ms/h' -water 
Írom these

boreholes is ot àceptaOle quàlifo-: EG = (1.1 - 1.47) mSlcm, fluoride content is

between 1 and 2mg/|.

Borehole
llrrrÈer

Iotat
Depth

(m)

gater
Struck
Levet

(m)

llater
Rest
Levet

(m)

Tested
Yietd

«rl rnt

EC

(ns./cm)

HCO3

(írE/t )

t

(ms/ t )

Remarks

c3805

c3814

c3822

c401 0
c401 1

c7325
c7327
c738

c7712
cn13
c7714

91 .4

51.4

125

61
56

21
24
?3

24
24
24

4

19.8
35
50.3
15.2
33.5
12.7
100.ó
118.9

19.5
20.5
18.5

18.5
20.0
20.0

22.3

26.5

79.8

11 .4
't1.4
11.7

11.7
11.7
Í1.8

4.6

lr-6

3.0

3.3
1.4
9.2

1.0
3.6
6.3

8.1

14

10.4

't.1

0-9

,|

I
t

.6

.2

.9

2050

2430

2920

ó88
71.6
588

8M
710

1008

20

12

37

1.2
2.0
2.0

1.5
1.0
3.0

Location not knorn

Location not knoln

Backfitted to 60 m., is oPen

Abandoned

Abandoned
Equipped rith handPuP
Equipped rith sotar PtrP

Equip@ rith handPrP
Equipped Hith handptrtP
Equipped rith handPunP

Boreholes should be drilled only in the alluvial sediments, otherwise the water quality

is likely to deteriorate.

SurÍacewater4.2

The Ewaso Nyiro river at this point is mostly I qry course and only Ílows during the

iàinvï.àéón-'The riverbed is composed of black clays and is shallow'
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5. WATER DEMAND

5.1 Human population

lhq population of the centre is estimated at 450. The pastoral population of the whole
Sericho Deda is 2,.020. The population using the suiply is edtimateo àt soz" of this.A population growth rate of 4o/o is assumed fór the cèntre.

5.2 Education

Th.e primary school has a student population and staff of 250. The student population
in the pre-primary is 87. The growth rate of this institution is assumed io be 6olo.

5.3 Livestock

It is assumed for the purpose of the preparation of thís feasibility study that thelivestock population shdl rbmain constant ih tne project area. An estimated 10% ofthis livestock shalr depend on the sericho water sïrpfry.

5.4 Health

The growth rate of^1h9 dispensary attendance is taken to increase with the population.
A growth rate of 4o/o is taken.

5.5 Commerce

The present number oÍ shops and other utilities are expected to increase during thedesign period at a lower rate of 2o/o às the population.

5



Basic data and Proiections used Íor Demand Calculation

cq§.Ér Ï)De 1990 19{Ë 2Ur5 20t5

Poputatiat ri th individuaI connections
using Cormrnat tlater Points

50
960

61
1,167 1

181
637 2

539
154

EóEatidr Primary Schoots: St(dents
Other Schoots : Sttdents

250
87

335
116

599
209

887
309

Liv€§tck tndigenous cattte
sheep & Goats
Camets
Donkeys

500
200

48

I 1

500
200

18

1

500
200

48

1

500
200

48

Iotat Livestock Units 265 265 265 265

llealth ]lo. of Beds
llo. of OutPatients 11 13 19

Crerce Shops
Tea rooms
Butcheries
Bars
Hotels (No. of beds)

1t
5
3

'12

6
3

15
7
3
I

18
9
3
1

A.hinistratidt Nuröer of staff 5 6 9 13

5.6 Summary oÍ Water Demand

const.Ilption
n? tday

Iype of Consmer
leeollee5l20ool2olo

Indi viduat Connect i ons 2.0
9.6
1.7
5.2
0.1
1.1
1.5
2.5

13.1

2

1

2

5

0

1

I
3

.4

.7

.3

.3

.2

.2

.5

:o

7.2
16.1
4.0
5.4
0.2
1.5
1.5
4.0

?1.6
21.5
6.0
5.6
0.5
't.8
1.5
,:o

I Peopte using c.U.Prs

I Primary Schoot

I Heatth centre

I ldninistration
I shops

I Butcheries

I aars / Tea rooms

I xotets (Lor Class)

I Livestock 13.1 13.1 13.1

I totat | 37.1 I 41.0 | 53.6 | 76.7 |

The daily demand is77 ms/day (3.21 
'ns/hr)'

6



6. EXISTING WATER SUPPLY

6.1 Technica! Description

It Il9 F*3.t9 Nyiro at about 4 km from the centre there are five boreholes, four
installed with hand pumps and the other installed with a submersible pump which uses
solar energy. Two of the handpumps are working, however the roàs w'ere removed
because the concrete slab was not yet constructeï.

The 28.solar panels are mounted on a frame, which can be turned manually to face the
sun. The water is pumped to a 15 m. high tank, from where the water gràvitates to a
10 m- high tank at the centre. ln ordei to have the tank at the centie filled in the
morning, the supply from the water kiosks is interrupted in the afternoon of the
previous day. This may be necessary due to some léakages along the 4 km long
pipeline. The water tested at a kiosk liad an EC of 1,ogs p§/cm.

The boreholes are drilled in the same area with a large number of about S m. deep dug
wells. ln total about 30 wells were counted which aie used for watering the liveétock]
Water from four wells was tested on the EC, which ranged from 612 ó g2O ps/cm.

6.2 Potential and Actuallv Served BeneÍiciaries

The beneficiaries.of.the pr-ojgc! are the residents of Sericho trading centre and the
pastoral communi§ F Lnt vicinity of centre. This may be estimateO àt 1000 people in
total. The total population of sericho sub-location is-about 2ooo.

6.3 Livestock Use

Since river Ewaso Nyiro is just nearby most of the livestock water at the river. They are
supplied with water from the dyg wells, which is put in clay cattle troughs by thróe to
four men standing in the well. During the visit it afpeared tÉat newly coËstructed catle
troughs are not yet connected to the borehote. 

'

6.4 Functional Analysis

This water.supply covers an area of 8 kmz andit's performance and reliability are good.
However the quantis supplied does not satisfy the demand.

6.5 Financial Analvsis

There are four water kiosks which sell water to the resídents at a rate oÍ 2O cents per
jerry can. The revenue collected varies from 1,400 Shs in dry months to 7OO Shs in wet
months and periods with little sunshine.

7



6.6 lnstitutional Analysis

The project was implemented by SIDA and presently it is maintained with assistance

tióí-r<waÈO by t*o people pórmanently siationed there. One is employed by the

Sàricno Water iommittee, tne other Oy ffrulnO. Their salary is 900 Shs'

To improve the output of the system the Water Committee is plgposjng t9 install a

OÉséi-powereO purhp to supplóment the existing solar.pump. . Diesel and salary of

Ërrp àttendant wouid Ue pàià Ío1 by the Committee. The purchase of the diesel set

howèver is expected to be done by the District or by donors.

Information from the Deda-dossier by ILDP: The watering of the livestock from the dry

iààron wells at Sericho is subject io detailed customary rules. Every we_ll has an

ó;À;i, the abba Konfi. He is thé first person to dig a well at that site. wells fill up with

ianO ,i"cn year whàn the river floods. but the well site's preserved for the owner, and

nobody elsë may dig a well there. Ownership of well sites can be inherited. But lapse

if the site is abandoned.

The abba konfi decides who will have access to the water. Close agnatic (i.e paternal)

kin and in-laws have priority, and others may be denied water.

The area immediately surrounding the well is also the protected.prgPerty of the +
Ufi; tnir consists ót tne daroulà or resting ,s!?de trees, and the itis.or area where

cattlé wait before they are allowed to drink. Neither of these areas or their resources,

such as trees, can be used by anyone other than the legitimate users of the well, under

the authori§ of the abba konfi.

An abba hireoa or water manager is appointed for each group of wells. At the start of

eacn dn7 season he organises a meeting which decides:

- which wells will be dug.
- the costs (in goats and money) of digging them
- how the càst§ will be shared among households
- how the communal labour for digging is to be shared out

Every household participates, but contributions need not be equal; Íemale-headed

households are at a disadvantage in this process'

Once the wells are dug, representatives of each household meet with the abba hirega

ànd decide on thà wàïórinb schedute (how often herds will drink) and rota (the order

in which herds *itt orlnxf The abbà hirega ensures this schedule and rota are

respected.

8



7 PROPOSED WATER SUPPLY

7.1 Recommendations

The present s.upply system caters for the domestic demand in the centre, although thesupply capacity seems to be somewhat reduced 6y reaxag.r. iniÀ .nóws that more

i$:f 
is needed to maintain the existing racilities, in'oioer Ë [erí ïÀe rèquirro iróËry

The proposed increase..in supply cqpacity is intended mainly to include supply forlivestock. Considering that sàiiino óeda'has the làrgest herds in tsiolo District, thepurchase of a diesel powered.system shoutd oà ooÀàïy tË ö,n,ffi tn"rsetves.The investment shouid be retrieíed from tne sàieïi iÉ. *rt.r.

7.2

The maintenance 9Íth9-f?ler supply system is carried out by two attendants. one ofthese is emploved bv tovAHo, wËión Éas órgaÀË"Jir,. o&M. l111r/ÀÈb is expectedto cease it's involvement in the near future, t; ilàÉÉ tn" 
"orruÀ1ty'iö."r.y out theO&M independenily.

The maintenance,seems currently not to be without it's problems, as during the fieldvisit in April 1991 leakages were óbserved at the valve on the tank at the centre.

I



I COST ESTIMATES

8.1 Gapital Costs

The cost estimate represents the extension of the system required to cover the demand

until 2015.

SUMMARY OF CAPITAL COST PROPOSED SCHEME

With a population of 1,010, the per capita construction costs will be Ksh' 500'

8.2 O&MGosts

A minimum of two water supply attendants are required for the proper operation of the

system. The install"iion ot'à dieset pump wirr require expenditures for fuel. The solar

pump is estimat.ó to ó.riàe 25 .íààV, the diesel purirp would have to provide the

remaining demand.

MONTHLY O&M COSTS

Description Amount Ksh.

Satary Hater suppty attendant 2 no'
Dieset for ruming stand-by unit
Other maintenance

3,
1,
3,

000
400
000

TotaI 7 400

with the present population the per.c?p.it-? monthly o^&M cost would be about Ksh' 7'

An annual o&M drlË;Ïousehou diiiG members) would be in the range of Ksh.

++Ol*Nàn inoufJOà?tfordabte Íor most of the communi§ members'

AÍnount Kshs.Description

20,000
250,000
20o,o0o

Prel. iminaries and General
Stand-by Diesel
Aditionat tlorks

470,000sub-TotaI

47,00010 % Contingencies

517,000TotaI SaY
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