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!!.Siv,es me great pleasure to introduce the District Water Development Study Íor Meru
District.

The lUinistry ?f Water Development has the task of planning Íor water resources
development, both at national and district levels. oistricis have 6een assigned a m{or
lole inlhe development of the country as illustrated by the District Focus-Strategy ior
Rural.Development Policy. Consistent with this policy the Ministry of Water OeíóOp-
ment has put great emphasis on the studies for bistrict Water Deíebpment planning.

Water resources development can only b_e.s.uccessfully undertaken if the long-term
planning reflects the balance between àvailabitis and eiptoitation of water. Extensive
investigations and monitoring are needed to öetermin'e the potential of the water
resources and the effectg of development on long-term basis. Presengy, the Districts
do not have the research cgpacitV to carry out tËe necessary studies iíbepeÀOentlli
To overcome this situation, the Ministry of Water Developmeníhas establishàd a watér
Resources Assessment Section that supports the Districts in carrying out these studies.
The Section is being strengthened by thb water Resources essóssment and riannNg
Project.

The present study provides extensive inÍormation on the availability of water resources,
tf,e existing supply, the future water demand and the inveótments involveO in
lgveJopi1.p thg water resources in Meru District. Equipped witlr this information the
District will.be in a better position to plan its supply taöititi'es. lt is only after the District
succeeds.in explaining to the people the timitàtíons of the naturaísystem and the
vulnerability of the environrnent involving. thel as.-much as possible ín the planniàg
and -construction of their water supplies, that the difficult task bf providing wat'er to thé
people will see a good end.

I express the wish that this important study will be optimally used to achieve this
common goal.

PREFACE

K. MWONG
Dírector of Water Development
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SUMMARY

The present report is Part 3, Guidelines and Recommendations for lnvestment
Packages, which is the third of three reports, composing the Meru District Water
Development Study Lart 3 qrwides the background ànd methodology for the
implementation by the District of investments in thà water sector.

lndicative investment packàges were developed, which were intended to provide cost ,

estimates of investment projëcts. Four considerations were identified as ientralto the
design of successful investment projects. These were:

- the appropriate technical choice in terms of ability to produce the required
quanJttY and..quali§,. and impact o_n the environmeàt; the latter is partícularly
sensitive as there is increasing pollution of surface water sources;' the socio'economic base which determines the attitude to particípation in the
ploject; income levels ditfer between the high and low potehtial aieas of Meru
District;

- the insiitutionai base for design, construction and operation of the investment
projgct, including community consultation during atl bf these phases, and- the financial bas.e oÍ lfe project including the póicy framewoi'k, partícularty on' cost sharing and on distríct financial autonomy, and the financiai systems ,ieo.

Each of these considerations effect the economic demand of the people for water on
the one hand, and the ability oÍ the MoWD and other bodies to sr'ppty it on tne o1nàr.

The major issues raised when the above factors are considered are:

- Pqpply of water for domestic and livestock use must have príority above
irrigation and other uses of water.- cost sharing policies with respect to golernrnent/donor schemes may need to
be Ílexible depending on the commuhity served;'full cost sharing (Càpitd anà
O&M costs) may be feasible in urban-schemes; but Íor rurd §cÈreóes cost
sharing may have to be limited to !'ecovery oÍ o & M costs.- even with these limited o§ectives, the choióe of technology must be appropriatel
to the communities ability and willingness to pay, in pàrticutar rural schemes
must have minimum o & M costs 11they are tó be boà by the communi§.- in order to implement the District focuè policy which givés the District MoWD
responsibili§ for co-ordination the provisÍbn oi water tdtne Meru communities,
several facets oÍ the operation of the Central and District MoWD should change.

Based on the above considerations, specific criteria were developed Íor use in the
appraisal of investment projects. These briteria were incorporated in a simple checkliit,
a version of which, as modified by the DWE, shoutd be included in the CiWOp. Such
checklist will enable quick assessment of lhe impact and viability of proposàà eroÈ;Ë.
The checklist covers the following topics:- water resources

land use planning/environmental impact- socíal impact
- institutíonallcommunis particípation- economicslaffordability
- finance.

ix



For each Location, the available resources and their allocation between priori§ uses
were analysed. The development of the domestic and livestock supplies is to bo
according the calculated water demand. Part of this demand is covered already by
existing water supplies, which must be taken into account. Supplies classified as good
and aJfair (the idtter only after rehabilitation) were assumed to be able to continue
during the plan period at their current supply capaci§. All other supplies.,have r.lot

been considered to contribute to the required supply capaci§.

The total required development oÍ supplies Íor the water demand in 2013 (scenario 2)
is 168,842 m'/day of which TOo6will be covered by new supplies, 21%by rehabilitated
existing suppiies 

-and 
9oó by existing supplies.

Cost estlmates of investment packages were prepared for all Locations in Meru for
domestic and livestock supplies. Only one type of cost recovery policy was applied for
the selection of the technologies, i.e. recovery of full capital and O & M costs.

The detailed cost estimate for the whole district was prepared for supply of the water
demand projected under scenario 2 for the years 1993, 2003 and 2013. The total
capital costs of the domestic supplies increases from 235 million Shs. in 1993 to 2,619
miilion Shs in 2013 for new water supplies and increases from 294 million Shs. in 1993
to 530 million Shs in 2013 for rehabilitation of existing supplies. The total (new and
rehabilitated supplies) costs per beneficiary increase lrom 522 Shs. in 1993 to 1,089
Shs. in 2013.

lf including livestock supplies then the total cost for new supplies in the year 2013
increases Írom 2,619 million Shs. to 3,871 million Shs.

The proposed type of supply technologies for the domestic supplies comprise mainly
Íntak-es'from surface water or springs with distribution to private and communal
connections, treatment and storage. Boreholes with motorpumps are planned in areas
where surface water or springs yield insufÍicient water.

ln order to implement the District Focus policy which gives the District MoWD
responsibili§ foi oo-ordinating the provision oÍwater to the Meru Communíties, several
facets of the operation of the Central and District MoWD should change. The most
important are:

District water offices should retain revenue collected as an incentive to better
collection and to ease cash flow problems

- the "appropriations in aid" policy with respect to funding of development (capital)
works should be clearly specified and revised so as not to disadvantage high
cost schemes

- financial systems should be revised to enable these etfective management and
imptemeníation of District Focus and Gost Sharing policies, in particular, full
co'sts and revenues should be brought together in the one set of accounts

- flexibility in pricing policy is also required by the cost sharing policy catalysing
community pafticipation.

- Centrat otfic'e staff, in their role as support to the District, require better training
in higher Ievel skills in the areas of training, water resources planning, O & M,
finanbid systems, community mobilisation, technical design, environmental
management and proiect appraisal

- MoWp in general, requires strengthening of the links to other agencies.and
organisations, both public and private, involved in provision of water supplies.

x



1 INTRODUCTION

1,1 Purpose and Scope oÍ the Study

The District Water_Development Study (DWDS) of Meru District is aimed at providing
the basis for the District Water Development Plan (DWDP), which in turn will be thé
sector input to the District Development Plan (DDP).

The study was undertaken by the Ministry of Water Development in its role of support-
ing the districts in their task to develop the available water resources in a safb'and
sustainable way. Two conditions will have to be fulfilled to achieve this goal.

- The development oÍ water resources must be in balance both with the capacity
of these resources and with the conditions set by the envíronment.

- Supp,y ol water to the community must be sustaínable, meaning that the
proposed schemes be designed in agreement with the technical and financial
support capability of the people for whom they will be constructed.

These conditions require a thorough assessment of the situation in the dístricts and a
planning that is in tune with the sócio-economic, institutional and technical develop-
ments.

The DWDS can be considered the first stage in the process of formulating a DWDP.
The study, ba_sed on extensive assessments, describes the water resources develop-
Tgnt potential in comparison to the proJected water demand, discusses the viability bf
ditÍerent water supply options in terms of sustainability and safety, and provióes
estimates of the investment levels involved.

The DWDP based on the study will be more specific in that it also comprises the
decísions of the district authorities regarding selection and prioritízation of'the water
development schemes. The plan is to cover a period oÍ 20 yèars, according to MoWD
guidelines, starting_from 1993 when operation of the first new schemes will Jupposedly
begin. The DWDP will be an important component of the DDP which inclu'des thé
entire socio-economical planning of the district in perspective to all the available
resources. From the above it may be clear that both plans are closely linked and can
only be successfully developed in good co-ordination.

The methodology for planning of water resources development, adopted bythe Ministry
Íacilitates full participation of the distríct authorities, community groirps and indiviOualó
concerned in all stages of the planning process, which is in line with the District Focus
Policy. An outline of the general approach is given in Chapter 2 oÍ this report.

ln order to provide optÍmal conditions for district involvement, the DWDS is carried out
in three phases. Dístrict engineers and institutions concerned with water use and water
gypply are extensively consulted during the periods of data collection and analysis.
The.Íinal report includes three volumes, corresponding with the three phases oí tne
study. Each of these volumes is presented and discu§sed at a DEC-mbeting.

Jn9 n19se$.rep_oftgn the guidelines and recomrnendations for investment packages
is Part 3 of the DWDS carried out for Meru District within the framework of wnAp]



The report provides the background and methodology for the implementation by the
District of investments in the water sector. The report presents cost estimates, which
are based on the analysis o,Í the water development possibilities in each Location.
These estimates may be used in the preparation of district investment packages, which
may be used bythe Districttoformulate concrete project proposals. Also requirements
for implementation of investment packages are discussed, with respect to strengthen-
ing of institutions, execution of feasibility studies and efforts to secure external funding
support.

1.2 lnternational Co-operation

The District Water Development Study was undertaken under Co-operative Agreement
between the Governments of Kenya and The Netherlands.

The studies are carried out by the Water Resources Assessment Section of the Ministry
of Water Development, Nairobi, Kenya in co-operation with the TNO lnstitute of Applied
Geoscience, Delft, The Netherlands, within the framework of the Water Resources
Assessment and Planning (WHAP) project.

Consultancy services were provided by the Netherlands Economic lnstitute, Rotterdam,
The Netherlands and the lnternational lnstitute for Hydraulic and Environmental
Engineeríng, Delft, The Netherlands.

2



2 GENEBAL APPROACH

The District Water Development
District Water Development Plan
are also covered by the DWDS.

Study (DWDS) is a base study for preparation of the
(DWDP). All components that constitute the DWDP

The model introduced by the WRAP prqject for preparation of ,a DWDp is shown in
ligure 2..]. The DWDS follows this model in analysíng the Various components that
finally. will lea9 to the forrnulation of the DWDP. Thó study include's three phases
focusing on ditferent aspects of the planning, namely:

the compatibility of available water resources with water demand in the present
situation and for projected demand scenariós

the.viability of the technical options for water supply development based on
environmental and sustainability criteria

the investments involved in the district water devetopment and the techhical,
institutional, socialand financialfactors determining thà sustainability of selected
solutions

The results obtained !n tlre subsequent phases of the DWDS are pÍesented,in:,pàrt::i,
Parl2 and Part 3 oÍ the DWDS report. An outline of the Study is §iven betow.

Water Demand Study (part 1) , ;,

The water,demand study compris.es o!3nalyses and prsections of the water consump-
:tion by allwater user§ in the,District. The b-aselíne dàta àvailable from various sourcös
,are often incomplete_-and/or inaccurate, Therefore, thorough scrutiny'of the datà'is
,needed to ensure sufficient reliabilis of further analysis. Thàdata is píocessed using
a Database Management System thàt handles both íhe calculation of the water demand
and the projection of the baseline data.

The water demand is calculated using the procedure laid down in the Design Manual
of the M.inistry oíWater ?evelopm.ent. !!e procedure compels to projecting-tne waiet
demand in 5, 15 and 25 years time. Thíd, in turn, requli'es anàrysis ot [ne gro*tn
trends of population, livestock, agriculture, industries, tourism, etc.'

The method adopted provides for projections following three ditferent scenarios: a
high.. growth scenario based on optióal conditions iÀ'economical development, à
medium, growth scenario corresponding with national and district Oevbtopmàni
expectations and a low growth scenarió taking into account the less favourable
conditions set by the environment.

!l ,ry be clear that the DWDS depends on the input from other sectors, such as
livestock and agriculture, to compleie the projections in the most realistic way.

3
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Water resources assessment studies are an essential component of the DWDS. The
assessment studies undertaken within the framework of the WRAP project comprise
the following:

- An inventory of available data and studies on the water resources in thelDistrict

- A field survey including collection of data on surface water and groundwater,
rehabilitation of part of the existing measuring stations and iàstallation oi
temporary measuring stations. Measurements are made oJ the quantity and
quality oÍ water in rívers, spr.ings, wells and boreholes.

- A geophysical reconnaissance survey using vertical electrical or electromagnetic
soundings and profiling, aimed at providing more insight into the hydrogeológical
conditions. The results of the survey.are-checked ànd calibrated O/orittirig ot
exploratory boreholes and test pumping.

An analysis of the geological,.geophysical, hydrological and hydrogeotogical
maps and data, both Írom the inventory and fiom field investigaiionsl

From all this information ancj after careful and systematic analysis, water availability
maps are prepared which show the water development poteniial of the area. Thó
water resources assessment investigations are deàcribed'in a separate report and a
guTmaryoÏ_tle main conclusions on the water devetopment potehtial is given in part
1 of the DWDS report.

Comparison oÍ Water Demand and Available Resources (part 1)

Having estimated the water demand over the next 25 years and the water resources
available in the District, a close analysis is made of the water, development potential to
decide whether the projected watèr demand can be met. This'analysis of water
demand versus water resources availability is carried out for each Locaiion.

Wn.f comparing the demand with the resources, priorities need to be set whether a
District can best support human, livestock, agricuÉural or industrial development. ln
this respect both quantity and quality of the water must be considered.

What emerges Írom. this process of comparing the anticipated demand with the
resources, is a description of the development potential of thd District, based on water
availability.

Study oÍ Water Suppty Devetopment Opfions (part 2)

From the actual and projected water demand and the capacity of existing water supply
schemes, the need for Íurther development of the watei supfities can fe determined.

Limíted water resources, contrasting interest or expected negative environmental
imp.act may hamper further development. However, ih situation§with sufficient water
available, often more than one supply option can be considered. A selection of the
best alternative must then be based oh considerations of financial, technical and

5



environmental viabili§

Phase 2 of the DWDS includes:

- Assessment of existing district water supply systems
- Assessment of technical options for water supply improvement
- lnventory of unit costs for water development based on existing supplies
- Preliminary identification of water supply options and cost
- Study of cost-effectiveness of water supply options

The results and conclusions are presented in Part 2 of the DWDS report. Together
with Part 1 this forms the basis for the 'District Water Development Guidelines'.

Formulatlon oí Guldellnes and Recommendations
Íor lnvestment Packages (Part 3) '

The guidelines and recommendations for the development of the dístrict water
resources result in proposals for improvement of the existing water supply situation in
the District. The proposed improvements may range from very small local supplies to
comprehensive water supply schemes. The investments required to improve the water
supply situation have been termed investment packages.

The purpose of the investment packages is to present to the Government of Kenya
and ínterested donors a preliminary estimate of the funds and other inputs needed for
water supply development. Each investment package or a combination of them can
thus Íorm the core of a water supply project.

Phase 3 of the DWDS includes the following issues

- Land use, environmental, social, institutional and economic/financial
factors to be considered

- Guidelines for assessment of water sector investment proposals
- Examples of investment packages
- Recommendations on required institutional strengthening Íor implementation

Of thE DWDP
- A framework for a proposal based on the investment packages

The analyses, results, conclusions and recommendations arrived at are presented in
part 3 of the DWDS report. The three parts of DWDS should provide the district
authorities with sufficient base information for initiating further development of the water
resources in the Dístrict.

o



3 BASIS FOR INVESTMENT

3.1 Overview

This report,.Part 3 of the District Wqter. Development Study, is Íntended to provide the
background and methodology for the impleméntation by tire Distrist ói inu"stments in
the water sector. Allthree pàrts of the Siudy will serve às a basis of the District Water
Development Plan_(DwDl), to be prepared by the District watei Engineer for
submission to the District Develglcmeht Committée. 

-_The 
DWDe, iÀ iurn viitt pioviOé

'Ipgtanl.inputs 
into the District tirevelopment ptan. This Report àÀO in" subdequent

DWDP will.give the District an additional ihstrument with which'tó stiànginen the Dibtrict
Focus policy. Th.e Minisly 9Í water Development (MowD) will rravdà co-ordtnàting
role in implementing the DWDP.

w"tgl 
-tyPply 

investments must be compatible with the District Development plan and
the DWDP. As introduction this chapter will set out an overview of the tàchnical, ro"È[
institutíonal and financial basis Íor'the preparation of investmàni [aót ages. These
issues have been discussed in parts t and 2 of the study. - - r ---'

On this base, indicative investment packages, consisting of water supply schemes (orprojects),.for the District will be devàloped in three stagàs. The firsrétà§e lCnaptei+ywill examine the major lactors to bd considereo wiín r"speà to-ààsign of'thesé
investrnent packages. This chapter will examine both tne tactois *niön influence
sYPply of water, the technical, instítutional and Íinancialfactors ln pàrticuiar, and factorswhich determine 

l.fte..(economic) demand for water. Atfordabitity àní *llringn"=Jtópay, and the institutions requ.ired for 99mqu.nrs participation àrà tne r<ei taciois
discussed with respect to the'demand side- Pricióg'policy anO OeÀànà ,rnrgemenr
issues will be discussed within a Íramework of a sldtem bf water resources pÍanning
used in Part 1 of the Study.

The second s]gge Jcflqqtel S) will describe the methodology and.crÍteria for choice ofinvestment, either individual frojects or packages, consistent with the DwDp. ln this
chapter, the limits to. inve.stmeni given uy tre fiianhing context set out in the part 1 ofthe Study will be deseribed. ine usÍ staje (chipter 6) wili oeicrioà-inoicaiiË
ínvestment packages using the methodology-develo§ed in ífre pr"u-iors two stages.

Theimplementation of these investment packages, or any others, will require significantinstitutional strengthening, feasibility.study ànd'effortó to secure external"funding
support. These requirements will be discuésed in the concluding chapter (Chapter zj

Throughout the Study, a distinction is made between water systems which are su1ablefor direct government support, and those systems (usually síraÍóriystems; tor wÀióÉthe local community qrusi be the to._.-yr.oÍ oeveloiÀenf activity. Ítrii oistinction isnecessary because of the widely differing circumstanees of óifereni Ëààï'öí g'ö
District, and because governmeni resourcés are insufficient to cater for the demandfor water systems in this District.
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The various water supply technologies available and appropriate for use in the Meru
District were detailed in Part 2, Chapters 5 and 6. These technologies were selected
to address the various types of water resoLlrces available in the District. They are
summarised in Table 3.1 below.

3.2 Technlcal Base

Table 3.1 Results oÍ Cost EfÍectiveness Analysls

Ranki ng
tiu{Èer

Iechnotogy

trl laayl

Total
Yietd

(§hs)

Íotat
crpl te t
Cost§

(Shs)

ïotat
OBll Costs

5
6
7
I

10
13
15
16
z0
z2

Urbon Àrea

Spring, cravity DistribJtion. 200 n3 St.
siring, cravity Distribution, 100 m5 St.
2 Borehotes, ltlotorputp, Distribution
2 Eorehotes. t{otorputp, Distribution
2 Borehotes, t4otorFÍP, DistrihJtion
2 Borehotes (100m), l{otorFlrp. 0istrib.
Surface llater, lleir, Distribution
2 Borehotes, Sotar ryrp, Distribution
Surface tlater, lJeir, Purp, Distribution
Surface llater, Ddn, Punp, Distribution

200
100
ó00
200
100
200
200
100 (2)
200
200

4,
z,

12,
5,
?,
5.
5,
3,
7,

13,

987.500
5ó2, r00
óÉ,2,500
037,500
&3,750
ó37,500
937,500
812,500
5ó2,500
187,500

6,39p,750
3,354,750

8,812,12'
I t,0t 1,875
5;516,438

13,500,875
15, l9Í,,875
3,625,125

18,598,'125
19,Tn,5OO

4
11
12
14
17
19
21

nural centre

Sprirg, 40 m3 Storage
Surface Uater, ChatÖer, Gravity Distr.
Suríace gater, Ueir, Grsvity Distr.
Surface uater, Chamber, Hydrem, Di§tr.
2 Bore'trotes, tlotorpuÍtr, Limited Distr.
2 Borehotes rith UiÍrdnilt
2 Borehotes, Sotar purp, Limited Distr.

40
40
40
10
40
40 (e)
40 (2)

925,000
1,387,500
1 ,425,000
'l ,ó12,r00
t.787,500
2,150,000
2,432,5O0

1,144,5O0
1 ,404,375
1,412,?50
1,7&,625
?,244,375

729,75O
1 ,040, 025

t
2
3
9

18

lurat Area

Spring
Dug lJett Hith Handputp
Borehote rith Hendpurp
Surface taater, chaÍàer, Gravity Stppty
Dug rett xith Uindnitt

t0
10
10
l0
20 (2)

37,
187,
2Q,
431 ,

,012,

500
500
500
250
5001

I 0,500
I 0,500
39,375

321 ,563
358,313

fotes (1) Totat Cepitat Costs irctude investment + rePtacement co§t§.
Att costs appty to a period of 20 years.
stppty per year during 300 days onty._
nobï àrà roik catchrnents and Lró-suiface dams rere not ínctrded in the anatysis, because
Ínor€ det6ited study is needed on their feasibil.ity and because avaitabte co6t estimates are
not suf f icientty accurate.

(2)
(3)

The technologies set out in the Table provide the technical options.from which are
chosen the systems appropriate to the social, Íinancial and institutional structures
applicable to èach Location and Sub-location within,the District.

ln general, these options fall into two categories which reflect economic division of the
District. These are:

- the small scale urban systems catering for growing urban populations, and,
- the market centres and other rural schemes which must serve a dual role of

providing water to people and to some crops and to animals.
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ln the future, as more people take up cash cropping, the rural schemes will have to
cope with increasing demand from small scale irrigaÍon.

3.3 Soclo-economic Base

The District of Meru has four types oÍ settlement for which water supply is required.
These are: - "-

smalland medium size urban areas such as Meru, Nkubu, chogoria, Maua and
Chuka (pogulation >2,000), which seÍve as major market centreé anó as servicecenfes. The range of economic activity ié rehtively wide with extensive
government services, small scale industries, retailing oí consumer goods and
agricultural. inputs. The urban area is fairly defined,'and litile semi-fióimanent
settlement is found around the town areas.

Rural and market centres such as lgoji, Kanyakine and Mitunguu (population
<2,000), in which the permanent, Íormàtsectó structures are raïrged'alöng one
streel (shops selling basic consumer goods, retailing oÍ basic agriöu[uiaiin-puts,
a cotfee slop, a dispe.nsary, etc.). These centres éerve a suríounding aràa of
very low density farm houses.

Farm houses ín rural areas, and their associated crops/animals, and

"lndependent" facilities such as tourist lodges, missions, schoots and health
centres, large scalq commercial agriculture, ànd agro-proóessing industries (for
example coffee Íactories).

Ïourist lodges, and.large.scale agriculture are format sector activities carried out by theprivate sector maínly in.the drier parts oÍ the DÍstrict. lnvestments for water sup§ry inthese industries can thus oe Étt Jg tle private sector, given that the pr,iiëóeà
investments are in line wíth the DWDP. Smàlt scate agricuttire is tné main traditional
economic- activity and is substantially within the formaléconomy, the main casl órópi
being coffee and tea. ïh.is activi§ óombined with urban demdnd, cover the major'i§
9J thq population who will need varying amgults of government support. rney aró
thus the legitimate focus of.governmént activity in the iater sector. Höwever, it sÉould
be noted that the approach adopted Íor thesó two groups will be, of necessity, quite
different.

The .averaqg qrbal (non-agricultural/mining) income is estimated at Shs 1,594 per
month in 1988. The Household Sirrvey (éee appendix 6, part il àt rural areas
undertaken bylhe University of Nottinghgm ior Winp in 19gó, found inat tne areragàyearly income Írom.cash gfops over thè District was Shs 11,679. The average incorie
(per household *!i9l sold surplus) Írom sales of lívestock was Sns S,gge,-and from
sales of milk Shs 7,911.

District income distribution compared to national income distribution is shown in Table
3.2.
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Table 3.2 Distribution, oÍ Wage Employmont (1987)

source: Centrat Bureau of statistics, Stati§ticat Abotract 19E8.

Water is extensively available in the District, but it is also extensively.utilised by.an
active market econbmy. The District's good transport links to other districts and to
Nairobi provide adequ-ate access to markets, although roads within the District are
generally in poor coridition. This relatively develope! market structure indicates that
óemand for water will continue to rise and that pollution will become a more pressing
problem.

Considering the technical options available and the settlement pattern, water will thus
be delivereó to people and industries in five groupings, which require varying amounts
of support of government. These are:

- urban systems with mainly service and small scale industry demand in addition
to residential demand,

- market centre systerns with some service demand and a small permanent
residential demand

- rural supplies for settled farmers for domestic use, for livestock and Íor small

scale irrigation

- supplies to "independent" facilities in the formal sector such as schools
(in'dbpendent coómercial facilities (tourist lodges) do not usually require
government suPPort), and

- large scale irrigation schemes.

Within these groupings there are social groups which have differing cultural require-
ments and in]conie levels which will effect their effective demand fot' the various
technical options. That is, these different groups can afford ditferent amounts for their
water and'have different priorities with reÉpect to availability/quality/use. The result

is that they will often demand different things from water supply systems. ln order to
resolve thbse competing demands strong lnstitutional systems are required and it is
these systems which will now be examined.
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lluÈer Erytoyed

Income Level (Shs) Under
215

215 to
599

400 to
699

700 to 1000 to
999 1499

1500 to
199,

2000 to
m9

3000 to
5999

ó000+

Itationat IogC!

Percent
63 155,710

24
ï2,440

13
85,379

t5
74,(b7

t3
45,817

I838
0

13,8ó9
2

507
11

8r,329
l5

tleru District

Percent
856

1ó
1,158

?2
775
l5

1,029
19

853
16

2572
0

21
0

319
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3.4 lnstitutional Base

3.4.1 Context

l.ng g{sling network of orgjlnisations involved in the water sector is comptex. W1h the
District Focus Policy, the_ bistrict is expected to co-ordinaté ail inràsiment, includiÀg
investment in water s.upplies. However, there is a confusion in óàficyïirection betweenwhat is known in other countries as "deconcentration', i.B. 

-piàóínó 
implemeniàtión

activities of line Ministries at locat level while retaining centralised co-ntroi of staff andbudgeting, and "decentralisation", i.e. giving staffinEiand finance conirot to the localinstitutions. The former course has beàn ad'opleo iÀ Kenya, and, as a consequence,
effective District co-ordination of investment,' including ínËt in-iíà *ater sector, is
difficult.

Four key ac'tivities are required to implement..a water supply. tt must be planned,
designed, construoted and operated. Overall water poliày ilrannin$ and technicat
(9esign1 

.9qPpgrt is the responsibility of the Mjnistry or waíer-oeréioï*ent (MoWD).
Responsibility for construction and, óperation.is.fralmented however. wneÈ desig;iand construction. are government ies_ponsibilitiesl local offices of tine minisiriis,
including the District Office of the MoWti, have considerabtJ iltorory in OesigÀ anciconstruction of water supply schemes.

Private formalsector organisations, missions and other entities may obtain permits as"water undertakers", to exploit localwater resources (e.g. tne Oióóesé of Meru in thecase of the Tuuru. Yatel supply). The appointment ot àwater unoertàxer is aóne oythe Minister of Water Development undór.the powers of the water act lcap.szzf.However, once granted, there is little formal neeb to reÍer to District-levd MoWD withrespect to water resources planning and utilisation.

LocalWater Associations ale legalentities which have a water permit. They are beingformed in sorne districts to bàcome responsible for existing water systems or toundertake new ones. Perrnission to utilide water resources under the water Act ispre.sently given by a committee of the MolffD lrpeting in Nairobi, ort iruiralry decideà
on the recommendation of the District office of the rraówo. rn; 6;;ri Ëvet institutions
are the informal Water Committees. There are many examples oÍ such Associations

.and Committees in Meru District.

ln. general, the District office oÍ the MowD implements, operates and maintainsurban/market centr:e supplies such as at Nkubu, Maua, Cl-rukà etc. ThL exception tothis is the case of Meru itbeff, where the MoWD proOuces the water and sells it to theMunicipal Council which distributes it. smatlei schemes are undertaken by com-munities sometimes ass.isted by an.NGO._ gqtr!"tp schemes buih iecàntfy su'cnnàtat Ntugi (Central lmenti) had §igniÍicant MowD duppor.t. Given the constraints togovernment funding of.capital works, this approacÉ,'which combiÀes self nefp wiin
9,oY?j:T::19::.,91,,?1d,9lher sy.ppol, Tay indicate anewtrend in the imptementatio;
or rurat warer suppties (see section 3.4.8 below).

3.4.2lmplementationoÍDistrlctFocuslntheWatersector

The.existing institutional base of future water investment in the District is limited. ln thecontext of the District Focus policy, the District Developmàni càmrittee tooói
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assisted by the District Executive Committee, is expected to co-ordinate investment in

the water sector. This includes expenditures by the Municipal Council (under the

Ministry of Local Government). While the structure is in.place, the resources.to.carry
óut ttre required project appróisal, prioritisation and implementation are very limited'

The MoWD District offices are being strengthened a9 paÍ of the "deconcentration" of
Uinistry activity. The policy oÍ "appiopriatións i1,ai{" has been instituted which will link

future iecurreót expendituie funcis allocated to districts to their performancg in meeting

revenue targets eàtablisned by Treasury. Wages for lower levels of staff will be the
responsibilfi oÍ the district to [ay. This may have a consid.erable impact on efficlency

as ihere are'indications that district level staff are under skilled, and that, compared to
the resources available to work with, there may be significant over staffing.

The head office of the Ministry in Nairobi witl now concentrate on providing policy,

training and technical support, especially as key implementation activity has also been

taken óver by the NationalWater Consérvation and Pipeline Corporation. ln this role,

it has begun'to institutionalise the assessment and planning process,developed,tg a

great extént, through the WRAP project. The water.assessment studies and planning

Ieports are now aà important reàouice for the MoWD, and its staff are being trained
in the techniques oÍ àssessment. 

- 
The Planning. Unit within the Water Resources

Assessment Section is responsible for carrying out these studies and assessments.

However, two major issues remain. The first is the lack of effectlve implementation of

decentraíisation óolcy and the second is that there is no clear policy on which
organisation(s) shoud imptement projects at district level. There are several options.

ThËse indudè'the Districi office of the MoWD, the Councils, NGO's and local Water

Associations. The choice of institution will depend on the exísting strength of these

institutions, and potential for future strengthening.

These issues are addressed by a coordinated approachly all parties involved. Such
an approach is currently being developed in Baringo District with.assistance from
UNICEF where a districtwater coordination group has been formed led by an inter-

ministerial team and supported by every operational NGO in the district. The inter-

ministerialteam has repie'sentatives of MóWD, MoH and MCSS as wellas the DDO and

it is,to be in contact wiih al! operating organizations in the district who have an interest

in water. lt has been agreed in Baringo that this group meets every three months for
information sharing, decision making, etc.

Tlrus in Baringo District, responsibili§ for the district water development strategy is
shared by allcroncerned groups. A grouping oÍ institutions becomes the "lead" agency
for comóunis mobilization and implementation in their division. Such matters as

overlapping aírO duplication are woiked out. Once plans are agreed it is up tq gach

ó.rp'to implemerit in their own w?y With this approach. it ryjtt be possible to
iírptément water programmes by ditf-erent organizations withln the overall district
strategy.

ln Meru District, the limited autonomy and resources of the District office of the MoWD

restrict its project implementation roles. A significant shift in operational procedures

would be r'equlred foi it to take the initiative in this respect (see. subs.equent chapters
for details). The Meru Municipal Council is anxious to undertake a larger role. in the
provision óf water supply to the town, and has some expertise, although considerable

btrengthening will be're{uired before such a role c,an be undertaken.
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3.4.3 Community rnvorvement ln the water sestor

Water Association8 or committees are, in.theory, ideal for.the implementation and/oroperation of small communi§ schemes. tn maíy areas, these hàve a strong Uasé inthe Meru District' The formai district structure Íoi pàrtici'pàton 
"pp""L 

ressËtreCtivà, :

with various commuli!í1e3de.rs pÍesent on the Divisïonal Devetoprii[Àt corrittees andrepresented on the QDC by the Divisional District Otficer. Therà È Àó iorral structuràof community.participation in the provision of MowD watei iuppli"s, atthougl.r iÉÀinformal links through chiefs and srjb-chiefs to the àlders are saidto be effective. lt isessential that the.formal government administrative structure, and the structure of theclansmustworkinconcértforsuccessfuldesignandimpie,"ntàtàÀoÍwateis,pËiv
projects in rural areas.

The Household Survey. §ee Appendix.6, Part 1) slows that people are willing to make,and have made, significant öóntributions to ietf hetp sófuÀii tspeciaily 1n, nigripotential areas. , ïhe average amounts contributàd in the 'coffb 
efiàd, 

"otrJ",coffee/cotton and cotton zoneé were shs 4,023,2132g, 1,g24 ano-sti respectively. :

The institutional b3se, will also pl3v a key role in the technical option chosen. optionsinvolving water systems wh'ich'requíre corpià* o, expensive operations andmaintenance support can not, at present, be éasily nanàlàJ uy-àisIri"t institutions. :

ryl'?re such. systems must be used, extensive srppdrt to strengtÉeÀ iÀese institutionswill be required. such strengthenlng, althougÀ d; more oaéic level, Ís particularly
important for local communitligroupí*here ttiey *ilt-nare a major role in implementing
systems.

ln the coordinatory approach in Baringo District communities are involved especiallywith point §ource systerns. The district team concentrates more on the population
centres using conventional piped schemes. Point sources will be community ownedand therefore communities dró involved from the bógàning àt oisóussions on ptanníng,cost sharing and implementation.

It is likely that the extent of involvement oÍ the community and the sophistication of theorganisational measures. required to manage that particiflàtion wil r-àí-*ip, the size ofwater supply. ln Meru, there are thre-e exaÉrptes óf selt help schémédwhich poiÀiinËwaytoviableorganisationalmodelsforavaiietyofichemàsiies.

The smallest self 
- 
help scheme .(capacity 5 l/sec) is that at Ntugi. Formed as awomen's. group projec!, the scrieme w-as dbsigíed ov tne Dirt;à MowD. Thecommunity commenced construction oÍ the work{ and oíry_att"irrÉiirntial progreiiwas achieved, the MqwD qave some.subsidy for materials. over 5ao/o otmaterials costwas contributed by lhe 80 households connected, and all unst<itieo labour. DistrictMoWD also supplied limited skilled tabour ano óoÀitiuction rrp"ririon.

A successful schem"^*li.! Ls Proposed as a model for medium size supplies is theMurugi-Mugymangg 'Project in'Meiu. This scheme has over 1100 connections andapproximately 60 km of distribution mains. Extensive institutional support Íormanagement and ogtlql was gíven to the scheme through r.roöJànt the rtlowD, butthe basis had been lai-d by the-people themsetvàÀ inràuón sereiaièàrÍe, anempts atproviding water supplies. Latiour contribution to construction, another means ofcementing the concept of "ownership" of the sóhàme and encouraging etfectiveparticipation, is strongly encouraged in ihe scneme. ini;;À;;ir-Jànïio"r:ed uniquein that the community lias developed a water supply organisationwnicÀ Ë approaching
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the point where sufficient surplus revenue is gènerated to cover future capital spending.

A large scale scheme serving a Division with a service_population-oÍ about 100,000

p"àpT", is the Tuuru Water ScÉeme, run by theCatholic Diocese oÍ Meru. This scheme

hasiuàcesstully brought water to ihe peópQ in this Division, is well run and contains

iignifióant àtem'ents oí communis participation. Peoplo participatilg in the scheme

óóàirinute approximately 25%of tÉe capità cost of.connection from the mains (us.ually

in taOourl. tàp commitÍees controlthe many public taps.which supply fhe m.aiolitV of

óeópfà- 
'fhe scheme is currently overwhelóed by population glo'trt!,. but significant

ieliàï will be given by a second pipeline scheduled to commencg gonsjruction in 1990.

Significant iséues niust be addieàsed in the future and before this scheme is seen as

à Ëodel, including the need to broaden the technical base for design, operation and

maintenance, and to achieve better levels of cost recovery.

The participation of the communities in improving.their.water supply,is linked, in both
eaiiirgo arid Kisumu Districts with the conimunity health programme, which has been

runniíg successfully for several years. As with other forms of technology, health

educatïon is aboui changing atiitudes and past practices as well as importing
knowledge. lt is thereforeànàctivity which exten{s beyond the life of a development
project. in essential operationalfactor is to identify animators/ educators who come
ïro,ir *itnin the commuhities in order for them to participate in training and to use that
training on a long term basis during and after the project. .Thg task for the water

èoorOiËators (or ilater network) will be to draw on these existing human resources in

order to spread essential health/water messages.

3.5 FinaEcial tsase

3.5.1 Financial Context

Two sets of structures are central to consideration of the financial systems Íor water

supply. These are:

- policies and systems linking national and district levels, and
- systems operating at district level.

policy at national level is currently under review. The final Íorm of this policy will be

seen'in a Cabinet Paper currently under preparation. Although this document is not
yet available, certain iàsues to be-addressed in the Paper are clear in the context of the

bost Sharing policy set out in the National Development Plan. These are:

- definition of the extent of cost sharing required from various §pes of schemes
- mechanisms for tariff setting,
- incentives for increased effiöiency of revenue collection, particularly through the

use of the system of "appropriations in aid" (AlA) such that districts will be able

to retain all'or most oi ievónue raised in the district above the set target for
recurrent expenditure, and

- authorisingstricterenÍorcement(disconnections).

At present, these policies are not defined, but the direction of policy is clear. The

wa{er sector has the following immediate goals:
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- to maximise the amount of revenue collected as a proportion of billed, and- to maximise the amount of water billed as a proportion of water produced.

Although no definite targets have been set Íor cost recovery, the objective of allgovernmenj sYPtems is to implo.ve current performance in thid respect.' Targets for
revenue collection set as part of the AtA policy have been distributed ïor commànt, and
appear to require considerable adjustment. Further, the mechanism for distribution
oÍ.appropriations in relation to the estimates system (see below) isnot clear. lt is of
little use increasing the allowed District estimàtes by the mininium of gg"/o of funds
raised above the target, if the allocated funds are oníy 5Oo/o of Districiestimates.

The National Development Plan also states that water supplied should be afÍordable.
The review of tariff policy will no doubt give due consideràiion to ttiii àctor

These policies haye !gni{,,""ry implications for the structure of the organisations
undertaking water supply, the finanàid systems thà, emóÉv ànJ tnö-roíitoring thai
is done, and the choice of system for a lartícular p'rolect (in terms of the capital and
operational costs). The current systems can now'be 

-oescribeo.

3.5.2 Nationat-District Financial Systems

National Ministries, including the MoWD, submit yeTly budgets for both development
l.,1Plt_1-rry,recunent expànditures to treasuryl 

-óó 
tinatËppr*"1 the districts aretnformed of their ailocation on a six monthly baiis.

Each district has a District Cash Fund (account) from which line Ministries can makepayments.- For apploye§ c.qpltalexpenditures, tÉe Authority to rncuiËxfenditure (AiÉ)
is cleared from central MowD. AlEs tor approved recurrent expenditures are issuedby the District MoWD. The Cash Fund'Ë reimbursed from Treasury. Additionalresources are also available through the Rural Development Fund and íhe EC Micro-project Fund on application, although this allocation hrust be àpp;àv€O càníariy- Oyboth Treasury and'MoWD.

Revenues from consumers in all MowD schemes and from Meru Municipalcouncil are
Il{.:gl:glld ?y the Dístrict MowD, but by tne óirtiÉt i;";ilry àio thence areÏorwardecl to national level. The District naoWO in this system cannót make use of thèrevenues collected directly.

3.5.3 District Financial Systems

These systems focus on control oÍ individual systems and associated District officesupport' The existing situation with respect to MoWD schemes in the Meru Districtmay be summarised under the following'headings:

a) Monitoring

Accurate monitoring of water production is sometimes achieved in Meru town
through the MoWD, but the M.àrr1 Municipal Council's distribution system is notin good condition, and monitoring is diificult. ln other MoWD schemes, themonitoring of production is fair, es[ecially for new connections, but some watermeters are not serviceable, so moniioring of delivereO watàr is difficult.
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be established, there has been no direst impact on recurrent funding from the
AIA policy.

- Management inÍormation systems linking these diverse activities are the major
flaw in the system. ReportiÀg on revenuö collected going tÉróugn one channel,and on expenditures going through another meané that-revenues and
expenditures.directly related to a scÉems are not compared. r,lo àttÀàpiià
allocate overhead costs to schemes is made (such à sumrary srrouË Oè
available tothe DwE). Cunent inÍormal systems'being developed'by thà DWÈ
Meru are of great use and should be se'en as the bËsis for iuch i.rónitàriÀó
until more comprehensive systems from the WAFTM project arà available.

Financial systems similar to those currently operated by the MoWD, in a simplified form,would be adequate for communis o1óups. such systems are opeiated oi àcommunity basedwater supply systémé in tile Murugi- Mïgumango aÀà rrup Water
supply schemes. These sysieins record meter readfigs, inioicéi,ïéóipts, consumer
accounts, 9Ld payment vouchers. ïhese records aie consolidated in a cash book.
.Y.qtgf,ophisticated.systems for.larger schemes are being oeràràÈÀàlhrough the slDA
WAFIM project and are currentty under evatuation.
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4 GUIDELINE§ FOR DESIGN OF INVESTMENT PACKAGES

4.1 lntroduction

This chapter describe§ the various considerations involved in the design of investment
options in the Meru District. The design oÍ these options must fit witÀiË the framework
of water resources PJanling,.and Íorlhis reason, the first section of this chapÉr;ili
outline this framework. The discussion will then focus on the àp=propriate choice of agiven technologY.for a. given_project within the constraints of ltsi,vàtàiresource, socio-
economic, institutional and financial context. Discussion of thesà consiOeratións will
be structul:{ !v examining, in turn, thoseconcerning supply, leconómicl oemJno anàpricing (which brings supfty and demand into equilibriu,ffi." '- -

ln the analysis, it will be assumed that the policies set out in the National Development
Plan are to be implemented. ln Chapte_r 7 the institutional and tinanóià rir.ngíïénirö
requíred to irnplement these policies wilt be examined

4.2 planning Frar,nework

4.2.1 Overview

Because of the extensive water resources in the district and the numerous schemeswhich already exist to utilise water, water resource planning in-Màru must be ageneralised set of guidelines, rather than a detailed invàntory öt proposed projecti. 
-

Such guidelines must take into account the changing patternó of tànd and water usagein the district, which are in turn due to social, eöoíoinic and envirónmental changes
Í3folg others).. Given the pressure.on resources, types ot usage Àuit oe prioritisËà.
With these priorities, a system of allocation of wàtói resources can be estabtished.That is, water can be dÍocated among domestic, industrial, ànà àtn"r uses. Thissection discusses the issues raised in PÉrt 1 of the'Stuoy wneiowàtài'iesorrces \ /ere
matched to demand.

4.2.2 Major Ftanntng tssues

From the discussions in chapter 3 a number of key planning issues can be identified.with the continued expansiori of population and the càsh 
""inàà/àooitionatpressureis placed on water resources in ïour areas. tnese àie:

- the need to increase domestic water supplied in all areas- the increasing movement of populaticjri to less fer.tile and environmentally
sensitive lower potential areas wneie water resources toràl usËsËre limiteO, ànówhere(largescale)irrigationschemesareptanneó

' in the high potential areas watgr qualis i's threatened by encroachment oncatchments (sewerage) and by the spreaà of cash cràpiaióing àno proóàjsiÀg
practices (eg. pesticides and ïactory eÍfluent)- also in the high potentiatareas, the ópread oíuncontrolled smallscale irrigationpresents a signifícant demand for additionalwater, and incréasiÀg agro-inàuJií
is also adding to demand.
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'fhus, major qugntity and qr:aii§ problems $an be fcreseen, inhially in the dry.season,
but tiàod ïtowi are àso being h-eavily utiiised. Alroady several instances of pollution.of

catchments, and of irrigatioËOeing limited by lack of water, have been reported. The
planning framework must address the§e issues.

4.2.3 Priority oÍ Usage

planning cannot cornmsnce ur:less there is a mechanism established to allocate

resourcés. The ldeal meehanism would be a pricing mechanism (see section 4.5), but
it is not feasible to rely sn this as the institutional supports for its etficient operation are
not in place. lnitially ihen, a policy framework must be developed. The one used here

is suglested for discr-tssion. The priority suggested i§:

1) c.i*mestic water supplies (including limited livestoek and kitchen gardens). 
..Zi i'irininrurn nrajor cailchmenï requirements (ie. minimum required amounts intothe

'l-ana and Ëwaso NYiro rivers)
G) algrir:uitur*l usage, iócluding irrigation arid agro-indu§trialusage (currently c9ff9e' i'itr:r,ies lr-rairrlyiin wet season)f use in low po:;sntialareas does not have priority

over us{? in high notentiai areas where they eonflict
4) otner uses íe,9. indu*try)

priori§ 3). ai:ove ir rire tï:*st opÉn to discussion, as it irnplies that water rernainlng

aUove tfró requirerlr*nts fort anà 2 above will be ailocated for irrigation in each division

alorrg the catchrï1ailt, starting frorn the sourcs.

The reason for tha choice of this priority system is that there is no effestive mechanism
to enÍorce any cihai'reginre at present.- Hówever, strong arguments could be mounted
to favour ailoóatirig waËr to low pstential divisions, rnainly to foster intra-division equi§,
as the low potenïial areas whére irrigation schemes are planned.are cuffently. the
pclorest. Howevor, the choice of this piiorityis tikely to be supported by considerations
bf econsniíc effii;iency - using the water in higher potential zones may derive a greater

econ*mic i:eneÍit. nàOitionà$, criticisms mày be levellect at the use of wa.ter in low
potenilai areas as heing bsà efficient in resource usag€ dug t9 higher rates of
evepgr'atlon. anC more fotentiaiiy environmentally damaging. Both oÍ these issues

snotrt* Lre: ar,idnesseC in ihe assessg'nent procedurè Íor new water scheines suggested
foi"the OWSF (see Chaotae" S).

Finally, arrr! mosr importantly, any systern of planning. requires an effective institutional

systeín to impler,rent it. fnls ctóed noï c'urrently exist, although the mechanisms of
Catchment Bàards aneiWater Per"mits couid be made into such a system (see Chapter
7).

4.2"4 Conclusion

ïhe water resources planning process, the basis oÍ the DWDP, will result in a matching
of water available to ihe varióus priorities of usage. This matching will be carried out
ïor present Llses, and for proJectións of future uses. Within each prlorry, a certain level

of w.ater will be available. Proposals Íor utilisation of this water, that is p19ggs_als for
investrnent in water supply, wilí have to be assessed in the context of the DWDP. The

remainder oÍ this cnàiltér discusses the considerations for the design of such
inrrestments, and the iollowing chapter uses these considerations to develop an

e$sessment system.
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Supply Consideratigns

4.3.1 Design oÍ Technologies

Given the physical environment of ,the proposed water supply, a certain range oÍtechnical options will be available..These'opiions can oe rafiöo*àn a-scate 
""ooïài,r!to their 99stP.qf cubic meter of water deliveied over, say, zo íeàrs, *nicrr is ne peiiàà

used in the DWDP.

The first set of elements to be considere.d.in the physica! environment are, of course,those related to the water resources available. ftiesb resources should be consideredin relation to the.potential Jwqte! demand of the inhabitants, ln tnrï tne toiài iuËpl,must be.adequq!" fq projècted population increase 6ee wàtàr oémano estimationmethodology in Part 1 of this Stuöyi. ln Meru District,'gen"ràlr/ 
"oËqr"t" 

resources
are available, and these are usually'surface water resources. These are usually thecheapest to abstract, but pollution ót surface water sometimes meaÀs tnat óiping'or.ilong distances is required and this is expensive.

Physical and land use constraints will play an important role in Meru, although theavailabili§ of surface water is such thaí tor sniall icnemàs, oi tiiu rype usuaily
, implemented, the siting, construction and operation win nótóarré rig*'ficaít proÉrJÀï.
For larger schemes, this issue will need to be addressed, pa.tiàrràriy where ïarge!ëlf-
help schemes are planned. "Land upe" qoye.p sr"n qr"siiàns as tÀdactual positioning
of theplant, equipment, and associated civit w_orks, ln the coÀtértàt Éno ii*ÀèËÀip:and of planned and traditional land use. Additionàry, engne;;ilg ;àpects oÍ watersystems such as foundations and structura! design wÍt'be iinuencào oy locatión. ii isimportant to note.that changelil lnejgsign Oue-to these consiOeiatiàn, *"y changethe order of cost set out in rabte 3.1 aÉove. rn Meru District, tÉà reratií.ly ÉiöÀdensities of settlements..and the private nature of most rano nàoinis niar.e it r1óy iríaithese considerations will be of major importance in ne-ààsigïöiËéÀrrn.r.

"Environmental" s:y:t are, important, particularly as regards the pollution of waterfrom coffee factories and urbari areas.' in the rutuie, tne iilpàct àt pfirrrtion trom Éigh-densi§ livestock, chemical fertilisers and pestËides s'óieaos,-ïilr need to beconsidered. Environmental issues will have aà increasing iïnpàóibn iiting oriniàrcs,other plant and access roads. They will also affect irre oesign of the plant, especiallytreatment design. ln addition, the u§e of.targe grav-is systemi entaitin§ nnó oi§tànöóof piping from a remote source and lon§ ci'isirioltión net*órxi.'piesents erosionpossibilities esp-ecially where the pipelines c-ross steep terrain. proviiion oÍ water canalso lead to indirect environmentà'effects, over-gr*ing issues siÀirài1o those foundin Meru.District apnlying in the semi-arid pàrts or ËË; frin inftuencr tÀà spe and sitingof supplies:. l.n the higher potential areds cotfee tactgv eÍfluent conititute the majorcuffent pollution threat and will require higher levels'of water-tr"ài*"nt. Futurepollution threats from agro-chemicals are alío signifiàant.

An.a{ditional supply 
.consideration,.given the condition.of m.any of the self help andMowD schemes, ié tnat oÍ rehabiliÉtion ano maxiàisiÀg:tÈe'em"ËÀcy ot existingschemes. New investment should be considereà ónry tíhere tnà-airting scheme,operating at an acceptable level of ,efficiency., cannot óeet the demano in"1ilróÉlyarea. Even where..this is the case, the rehabititation of the exisiing.neMtrk should beincorporated into the new project.
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4.3.2 Socio-Economic AsPects

While most of the important considerations related to these aspects are demand side

considerations or reiated to the final choice oÍ investment options, there are some
issues which effect the supply side. ln particular, these are the alternative or traditional
sources of water and thb'institutionai structures which are appropriate for project

design and implementation.

Owing to the relatively high level of development in the high po.tential areas of the

distrió, traditional pradnàs are not a significant impediment to the development of
improved water suppfies in these areas. ln general, the.people.realise that clean water
an'd correct sanitatlión practices are linked tó health and are willing to pay for this. The

Household Survey for,ind thalT4o$ of respondents in th9 highesl potential zone had

partiiipated in a éeFhelp water project. This situ.ation does not always apply in the
io*or potential areas, however ànd onry 9olo of households were involved in such
projects in the lowest potential area"

The second impact on the supply side is on the structure of the organisation which will

suppty water. ihis organisatiàn must be responsive to the structure of the communities
iOéritineO above. ln ttíe Meru socie§, the clan elders have key roles in decision m$ing
and should be incorporated in the étructures oÍ the implementation organisation if this

organisation is to receive government and communi§ support.

A possible supply consideration is the possible.use of the water system to encourage
cràp substitutidn programmes targeted atthe Miraa cro.P. Thg.exte..nsive damage being

doÀe to social syöteris in some pàrts of the District indicates that this may be a priority

for water allocation in addition to those identified in secJion 4.2 above. This programme

too would have to be linked to an education campaign.

Detailed studies as to acceptable and effective forms of education and organisations
will be required at feasibility study stage.

With a range of feasible technical solutions selected by considering the above men-

tioned elements, the next phase of the project development can commence.

4.3.3 lnstitutional Conslderatlons

With the above issues in mind, the structure of the institutions which will plan, desiqn

construct and operate the water system can be considered in more detail. The scale

oi tne projected system will often determine the institutions involved in these activities.

These'insiitutions will, in turn, have an impact on the selection of the most appropriate
technical option.

The key Íunctions which must be carried out by the selected institutions are:

- information and mobilization of local population
- preliminary design and feasibiiity study (planning, siting, technology choice)

: 3Bfi,iï'o*fJii*,i,^^-
- construction supervision/construction
- staff training
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- operation and maintenance, and- financial Íunctions (see paragraph 5.2.4 below).

The organisations which undertake the.se functions, and the community liaison activitieswhich must run in parallel.to them, will differ depénding on the tvpà'oi system to be
undertaken. The precise allocation of these tunctions shóuH Oe aíis1tor tne ieàsiÉilit,
studies to determine.

ln Meru District, the MowD has the ability.to undertake surveys and limited ability indesign, construction-and .operatio.n linbtuOing Íinance) or'smàiàcan systems.Assessment studies, feasibili§ sludies,'compbl design,'anO tiaiíing àre OeÍonO iiicapaei§, and MoWD headquartgrs (o1 other agency) óupport 1s ie-qrir"d for theseactivities. The Mowo F:.?1.? giygn significant óesigíó anà'other instiiutioÀat;rÉËÀ
to water Associations in the disirict. The assessmeàt ot teasioÍity s1uàes/óróËàÈ
should be undertakgl by the DDC with advice from the district MowD, bui thd.e à;;,as yet, insufficient skills in the district to carry out this role propàrt. -'

e5teLsiv.e strengthening.of a variety of organisations will thus be required in order toeffectively implement either urban 
-or 

rurirycommunis oasàà ÉioiàdË in the oÉiricl
under the District Focus policy.

11.3.4 Financia! Aspects

The organisations,cttosen to implement the project must effectively undertake ALL ofthe major.financial functions asèociated witli ariy enterprise. Thiiii:eisential to thesustainabili§ of the project. ïhe key functions and assbciatedsyiterni are'

accurate monitoring of water production and distribution
etficient billing systems for water distributed
efficient collection systems for water biÍled and effective sanctions against non-payers

' accurate monitoring and cost effective control of construction costs- enquring adequate provision for, and cost effective contiól of, operation andmaintenance expenditure- systems of capital (development expenditure) budgeting which relate to specific
water schemes v

- accurate and timely reporting of above activities, and- financialincentives both to índividuats and to schemes to implement government
policies, e.g cost sharing. .r'-"'-'

Even if the implementing institution is of a Water Association, these tasks must becarried out, and the systems required for these tasks must ue present even if in asimplified form. Variations on the'current documentation of tne Mowó would appearto be adequate if used correctly.

Where more than one organisation is involved, for example where one authorityconstructs the scheme and another operates it while a thirà funds cónstruction, thefinancial relationships between them must be clear. The extent anà iàirs oÍ subsidyand/o.r cross-subsidy must be described in the accouàting ryii"rï'of the variousorganisations. ln general, the organisation which will operaïe íne scÀeme should begiven control of the funds and thà responsibitity to perrórm1ó iiinànó"'íj targets.
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ln order to achieve the above tasks and co.ordination between agencies, significant
strengthening oÍ existing systems willbe required. MowD.systems should incorporate
concàpts su§gested in [ne SIDA Water Use Test Project. Simplified systems along the
lines of the Current MoWD system will be required for small community systems.

4.4.1 General

The basis of demand for water is the population projections contained in Part 1 of the
Study. Different groups of people wilí have different demands according to their
circuïnstances - which'will change over time. The most important change over time
will be rising real incomes. People tend to spend mor€ on water as their incomes rise.

ProjectionJof district income grov\rth rates are no-t yet available, however, and water
deóand estimates contained in Part 1 provide the best estimate of what might be
termed "latent" demand in an economic sense. Whether this demand becomes
"etfective", that is becomes translated into money s.pent on water, depends on several
factors. The most important of these are affordabil§ and willingness to pay.

4.4.2 AffordabilitY

Central to the choice oÍ a system, given a pricing policy (see 5.4 below), is the
affordability of that portlon of the cost to be borne by the consumers. Accurate data
on the iniomes of the various groups of consumers can be obtained in Íeasibility
studies. The normally acceptedlan§e of affordability is a maximum of 3-57o of total
householC income otihe 20ih percenlile group. However, this does not mean people

are willing to pay this amount.

The results of the Household Survey provide some guide as to the levels of affordabíli§
in Meru. Although a wide range olresponses was received, on average the amounts
stated as affordàble monthly contributions for water supplies were Shs 66 per [onth
for standpipe systems, and Shs 140 per month for individual connections. These
amounts'cbnstítute 4 and 9 percent of average monthly total household incorne
respectively. Added to these aàounts are stated average afÍordable initial contributions
of Shs 1,065 and Shs 1,824 respectively.

Experience reinforces these results, as both small and some l."rg" scale schemes are
being etficiently operated by communi§ groups. ln qll cases these schemes have had
exteinal lnAoWO'and/or Dönor) suppórt for the initial investment (although in.some-

cases limited only to besign), but operate and maintain their schemes independent of
assistance.

4.4 Demand Considerations

4.4.3 Community Pafiicipation/Willingness to Pay

The results of the Household Survey are encouraging with respect to the capability and
willingness of the communi§ to coàtribute in the provision of water. However, certain
preconditions Íor effective participation must be present.
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ln community bàsed schemes, community participation must start from the feasibili§
study phase. The participation of the «inimunity is vital in determining the typà cí
scheme which they can and will operate succeósfully. the entent ót-particffiioï
should be much more than the ,,dig and pay,,.

The amount that a community is willing to pay will be influenced by cultural issues, the
availabil§ of alternative souices .(an{. their 

-cost) 
and the exteni tó wnicfr tnàV' àró

involved in.the Projgq (whether they "own" it or not). Again, irràsà issues must be
addressed in a feasibility study of a ópecific system. ' v

ln general, in Meru, the most etfective form of community participation with respect tolarger scale water supplies.has been that undertat<ed ín tnà-nrlirgi-trruguhJÀgà
scheme. This scheme was initiated after several self-hetp scfràmei ÉËO ofer"teOln
adjacent areas and had determined that only a larger scheme woulà serve the needs
of th.e co.mmuni§. lmplementation of this Érger icheme, supported by two NGOs,
lequired the community to form a Co.-operative-Water Socióty unOer Xenyan law. fhis
Socie§ must take formal responsibility for the implementaÍon àÀO oferation of thescheme. The process of.agreement ón the form of the SocietyeÀaÉiea the diverse
self'help.groups, each with its own leadership and constituency, to fàim a consensus
on the objectives and.procedures of the scheme. During imt'tàmentation, memoeii
Yvere required to contribute labour to the project in additiön tó tne cash contributions
for the scheme. r.!e cgpqunity thus feels it"'owns" the project, anO íin maintain the
scheme to the limits of its financial and organisational a'Oility itiràiJ rimits shoutd betaken into account when technologies are önosen1.

Smaller schemes su9.h 39 that operated.at Ntug-i by a women's group, are wiiling topay both in cash and in labour, for at least part ó tnó smailer capiË]iÀíéstments. The
organisation is loose with.respect to operàtional responsibititiei, but nrtowD support
aims to bring the comrnunity through a l'earning process with mechanisms appropriateto the small scale of the syàtem oèing introduóéd as needed.

A similar approach to community participation shoutd be considered for all water
supplies which serve people who ar'e not in the formal sector.

4.4.4 rnstitntions Íor comrnunity participailon

Gommuni§ participatign. in a project does not occur without considerable effort. ltmust be remembered that the 6enefits obvious to the proj."t [rómoters are notobvious to the potential reeipients. Two basic piecónditions ïor etrectire communityparticipation are:

- education and- organisation.

The benefits of the project must be made concrete to the people. lf there is no obviousadvantage of the scheme, if, for example,.tne peopià Éarb acieqràÀ àean water, Íree,Írom wells near the house, it should oé aét<eo it a wàer sypp]y ió, in facq-a high priorityfor the area. while t!g*. is g-en-eralty water reàoitylàrailà6ró ií rrreru,'this is not thecase over the whole District. -Diftereni 
areas in Meíu have differentpriàiitier for wateru§age. The priorities for the semi-arid areas are different than thosd for high pot"Àtiàtareas. These preferences must be considered in tne panÀiÀj íany educationprogramme.
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The st1-lctures and resources,for effective participation must also be available from the

t!meofprojectformulation.Thesestructuresinclude:

- formation and recognition of the community organisation
- sstablishing a formà process for consultation with the community organisation,

and
- providing organisational support, for example in undertaking some administration

for these organisations.

Funding of these activities is difficult given the lack of government-resources for even

routine-activities. However, the§e eÈments were present in the Murugi-ltíugqmalgo
scheme discussed above. The NGOs supported the formation of the Water Society,
provided support to the administration req'uire{ {or the proiect, and employed local

Meru people for most of the implementation activity.

Records, based on MoWD formats are kept of financial matters in addition to
attendance for labour input, and oÍ cash payments. Capital expenditure i'topping up"

came from one of the NGOs.

4.5 Pricing and Cost Sharing Policies

Recovery oí operatíon and malntenance cosfs only - partial capital subsidy and
hand aver to community - the next best outcome in terms of the cost recovery
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4.5.1 General

The price of water is the mechanism which brings.together supply and demand.

estaàishing the price of any commodi§ is a trial and error process but some
guidelines óan be'established'in the light óf the cost sharing. and. affordability policies

§et out in Ghapter 3. Two major objeótives are to be considered. These are:

- cost recovery, and
- demand management.

Both cost recovery and demand management willbe the major issues of pricing policy

in Meru.

4.5.2 Cost Sharing

The cost recovery issue is closely linked to choice of technology _(supply), an{
affordabili§/willin{ness to pay (demand). As stated in Paragraph 3.5 above, cost
recovery föticies-are not yei tiimty established. - Thus, three approaches to cost
recovery are proposed heie. Aas-ed on each of these approaches ditferent tech-

nologieè may be selected. The three approaches to cost recovery are:

1

2

Recovery of futt capítat and operation and maintenance cosfs - this is the ideal

situatioíwith respdct to the gövernment's cost sharing and district fgcus policy,

anO àópears feabible for ur6an schemes. Technolo§ies will be selected such
that tf;e total cost will be minimised in order to maximise af ordability under this

cost sharing arrangqment. '



3.

objective. The district,focus.policy is also satisfied. lt is likely that this approachwill be used Íor smaller schemds. Technologies wiu Oe'sàÈàÉO Jrlcn tfrat
opet'ations and maintenance costs are minimiéed in order to maximiJe atfor-
dability Íor the recipient community

Ful! cgoital subsidy flont goyerlment and hand over to community - Tech-
nologies will be selected such that capital costs are minimised. TÉé costs ofolM are not taken into account in delecting iecnnotogieJ.- rnis óiCV *ili

Table 4.1 Technologies Ranked by Minimum cost by cost Recovery policy
Surnary of rankings

Iote: (1)
<2,

- lost{rt is Cost per cubic ,neter copacity- suppty capacity is not guarantcea àtt yóar around

The various technologies identified in Table 3.1 haveteen ranked according to thethree approaches de§cribed above and are shown;n rabte +.t.

The results of this rqnli[9 show little difference between the approaches that minimiseTotal cost and capital Cost. However tlg appióàcn minlmísing o & M cost gives ahigher ranking to boreholes with windmills óisóÉ; pumps. ..tn the present study itwould be too complicated to present investments according to each approachseparately, thereforeonly the apfroacn which minimiies totalcosts will be used in theremaining sections of this Oocr,iri,rent.
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4.5.3 Demand Management

.The other objective of pricing policy, demand managem.ent,.also.applies in Meru

District. UnpËnned expioitatión oÍ water resources mày threaten etficient economic

developmenï, and pricing policy may be uggd to ration scarce resources between

users.'ln the densày settled Mèru District this is becoming an issue.

Already, exploitation of the upper reaches of water courses has progressed to the point

wÀeié'írrigation schemes àie being forced. to curtail water usage. Unplanned

exploitatioË of water resources threaións efficient economic development and pricing
policy may be necessary to allocate scarce resources between users. First prio-rity_ use

bnouiO bé domestic démand - both in Meru and in areas downstream of Meru'

Remaining water can be allocated among users, .starting with the ervironmental
requiremànts of the downstream water coulse $nside and outside the District). Any

waier available in a Division above these requirements can be consumed f91 irrigation

and agro-industry as a first priori§. Any exöess is passed on tO,the nelrt Division.

Allocation of domestic water can be achieved through cost sharing policies where the

cost of the water extracted is passed on to the user-s. There is no comparable policy

for other users.

Two institutional elements of demand management are needed to make allocation

policy éffective. ïhese are enforcement measures and pricing incentives. ïhere is
burrently no incentive to curtaíl either legal or illegal water usage. lllegal usage must

Èà stopired by enforcement Íor which laws exist. 
-Lggq! 

usage should.be encouraged
to become more efficient by charging for water used.- There is currently no legal basis

for charging user fees for water.

The approval for the usage of water resources it girqt -Uy.Ià relevant Catchment
Board under the water Rflportionment Board of central MowD. The user receives a

Water Permit and is chàrged once. The charge is insiglilica.$.io1 example,.an
irrigation scheme of some-370 acres was chargó0. sns 53o in 1979 for approval to

extïact 740,000 gallons per day. The approval with respect.to irrigation systems.is
;i,trally alwàiJ Íör "floocl' flow only" extraction. This is unrealistic and unenforceable,

as flood flow-is precisely the time when water is NOT needed.

While it can be argued that the economy as a whole will beneÍitÍrom the water and that

the government cËn redistribute profits inade through taxes, the,result.of current policy

is tfrËi there is no incentive for efiicient use of water- ln this context, irrigation schemes

receive no incentive to utilise water efficiently. The use of furrow irrigation is part'aularly

wasteful. An exarnple will serve to illustraie the extent of water resources lost. The

"ra-róÉ 
usàs a furiow irrigation scheme of 400 hec'tares currently using 200 l/sec.

iÀii ,irage can be cut to 1ö0 l/sec with sprinklers. lf water.ispriced..at its opportunity

cost in situations of scarcity (dömestic waier) at, say, 3 Shs/.p', and fields are irrigale!
Íor 180 days per year, thd Èater saved peiyear ió t.S million m", valued at Shs 3'9

million.

while not suggesting that any new regulations should result in pricing water at. the

same rate aJóore§tic water, the distànce between such numbers and a one time

ónàró" of less than óne percent of the yearly opportunit.V copt provides a positive dis-

incentive for efficient usage. Such issuàs sËouiO be addressed in assessment of new

or rehabilitated Proiects.
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5 GUIDELINES FOR APPRAISAL. OF INVESTMENT PACI«GES

lntroduction

Economlc ?nd Fhanclal Anatysls

lntroduction
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This chapter will attempt to bring together the considerations discussed above and set
9Yt a methodolopY f9r the assessment of investment packages. This methodotóórí;
intended for use bythe DDC and DEC (in conjunction witn oiétrict M9WD) in aóiÀËÍnt
investments put to it for approvat.

The analysis will be divided into three.p.?rts. The first part will outline a methodologyto assess the economic/financial viabili§ of the water supply systems in the most,general terms. This methg$olog.y shoud be applied in tea'siOÍity'Jtuàes when moredetailed data will be avaiÍable. fÉe second part'will set out a process ot appraisàioi
investment prT)osats so as to he.lp_enïlfre that they àre in ooriioimity with the District
Development Plan and the DWÓP. The third pàrt inoicàiea-Éod prioritisation oÍproposals may be achieved based on a policy of 

'cost sharing. r

The following Chapter. will .develop índicative investment packages which meet thecriteria established in this chapter.

5.í

5.2

5.2.1

Appraisal of investments in the water sector should include economic and financialanalysis of each p.rojgcl/system. Any proposal to utilise water resóurces shouldinclude simple analysis indicating. that-tËe. $roposai is. finanààiry ,iàÉË. For targerinvestments, an economic.anaryéis shoutd'oe'unàèrtaràn. GËg;;irà on the dataavailable, economii analysis witi be either a cost effectivenesi óàryiis'as describedin Part 2.paragraq! 
9.9, br..a.cost/benefit analysis ai described in íNJ cnapter. rt-iiexpected that, where Íeasibility ahafsis studiés are requir"d, 

"ortlbenetii 
analysiishould be used.

Economic cost/benefit analysis oÍ water supply systems can be divided into finaneial
fl "?:!]Iic parts. rhe rinancial part apfioàcÉes the siitààJró* ,n individuat,s(e.9. the "water undeftaker", the community) poiht of vieív, whereas the economicpart looks at the implications of the sy§tem ïór'tne nation as a whole. The financialapproach thus typically consíders revbnues and expenditures in the context of costetfectiveness and. cost recovery objectives. Economic anatyiis 

"iiiràtur costs andbenefits to the nation, in which iÍems'like time savings, neanÉ ihpr;;#;"t and indirectbenefits/disbenefits accruing from the water srpp[fiystem are considered.

cost/benefit analy-sis of water supply systems in urban centres differs considerablyÍrom that of water sYpply in rural aràds. in medium size and small urban centres (e.g.,Meru, Ityny and Maua, popuration->2,@0) the anàtysià Ë àoïe uv àmparing theamount of distributed water at an atfordablé tariff witÉ capitai ànàöarrr costs. Themethodology t9 be.used.for analysis of water supply iisiems-in mart<et centres(population < 2,000) and in other rural areas in nlleii District stresses the economicaspects of supply of water. Time savings and, to a lesser degree, rrààin impioueÀeÀi



Financialcost analysis is based on market prices, whereas economic analysis generally

,irl iÈàOow pricós. The economic analysis set out below uses market prices. .Th!s
is because thé distinstion between trada6bs and non-tradables is difficult to make in

rri"f *àtàr supply systems and because conversion factors could not be determined

within the sco'pb 
-ot 

inis report (ef: The value of time spent on collecting water: some

estimates Íor lJkunda, Kenya; Whittington et al, 1989).

The rnethodology used distinguishes between a) smallurban areas and b).ruralmarket
centres. for eàbn area a dàscription of benefits and costs is given, Íollowed by an

example valuing and comparing the described benefits and costs.

capital costs and operation and maintenance costs vary..between. diff,erent systems.

Thè relation betweeir these costs and the cost sharing policy, and the etfect of both on

the choice oÍ systems is discussed in paragrapn 5.e.+ on financial analysis... This

Ë"i"öràpÏ "l.o'dir"usses 
these items ih reÉtidn to possible sources of funding of

projects.

The economic benefits of water supply systems in the District are considered for

suppty tà urban centres and rural mdrkdt cóntres. Estimates of benefits of supply of

*dtàrio small urban areas can be based on willingness to pay. Supply to pooreÍ rural

areas in the Distrist often must count benefits in the form oÍ time savings, health

improvement and other indirect economic benefits.

5.2.2 Economic Analysis oÍ water supply in urban Areas

a) Benefits

ln urban water supply systems benefits of supply of water are reflected in the

óo,-nrr"rs willingnèésio fiay Íor the service. This dóes not necessarily translate into

collected revenuà, howovdr. 
-Due 

to inefficient revenue collection, broken dorrn meters

and insufficient meter readers etc., revenue collected does not always match with

revenue billed (assuming all water distributed is billed). Furthermore, people often are

not disconnectàd after Àon-payment and therefore have no incentive to pay.

in erti*àting the benefit of à water supply syslg1 it is thereÍore better to look at the
qràÀtiti"s ofwater produced and distri'br:teO. oitterences in these figures are caused

ËV!àf"ges in the'distribution system. The quantity of water consumed .(paiq for.or

nötl, ,àfíeà at an affordabte taiitf, is the best indièation of direct beneÍits of water

suópfy tó small urban centres. The affordable taritf is derived from the fact that people

spend from 3ol" - 5o/o of their income on water.

b) Costs

Costs of water supply systems can be split into capital go.sts (e.9. materials,

àquipment, *agès'bí la'Uourers; and op'eration and maintenance costs (e:9.

iuà/etectricity, sàlaries of staff, cheinicals_, trànsport, spare parts, tools,.costs of repair).

Codts are related to water production/distribuiion arid are expressed in Shs./ms per

VJ"i A ranking according'to cost efiectiveness per ms is shown in table 3.1. This

ianking is based on total discounted cost/rn" for various systems.

and indirect economic benefits need to be considered and compared'with costs and

economic disbenefits
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c) Comparing Benefits and Costs
1' :_ 

, :;l ,

When discounted.benefits (value of water consumed) are large enough to cover
discounted costs, the system is viable from an economic point jt viéw.

5.2.3 Economic Anatysis oÍ water supply in Rural Areae :

a) Benefits

Considerations such as. willingne.ss to pay, limited money economy, cultural and
traditional use of water etc. make it more'diffícuft to consideí revenue dd a justiÍicaiioÀ
for a water supply.system in rurat areas including market centres" rimJsaviitgs, nèàÉh
improvement, saving the cost of boilíng water aàd other indirect económic benefits arethereforethemajoridentifiablebenefitéofthesewaterscheÀó".---

Time Savings

A water supply ï,:t9T íot.",n.improved distribution.system) enabtes people to get
wate,r 19, , supply point, which is closerlmore.reliable'than the sourtL tnsf originà;,
ys.|d. lf they spend less time hauling water in the new situation, cópàred to the old'without Pfplect' situation, the time thèy save may (and ottàn à"lIà íàrueo. Women
usually collect water and therefore theír time saviír§s nave to be considered. The timethey save can be used Íor extra care for childrenlctivities in thsnórie, mitking ànàprocessing of dairy and income generating casual work.

valuation oÍ time savings by,women due to. an rmployed or new water supply systemwill be based on rural-femàle income level. roth time saved wiÍ Ée calculated byestimating the number of households, their water neèds and time sarea 
", 

ómÉàËóto existing sources.

The Household Survey indicated that the average return journey time was around 70minutes in the low potential areas, and arounà rs minJtes íÀ'tÀà Éign"st poientiàzones. The ditference was due both to the higher density of suràcà *àt"r sources inthe high potentlal areas, and to the greater preiatence of fiipeo arpÉÍeain these areas.

Health lmprovement

Health improvem.ent. resulting from improved or new water supply is extremelyimportant, but difficult_to vdud, and it is àot e*peóted that the situation in Meru offerspossibilíties to do so. ,other masking variables 6mpróveo sanitation, etàctricity erc.1 àràpresent. However, the results of-estimates iorm othei are"J (ior-àxample, MeruDistrict) may be used as a guide if they can be óotaineo.

Other Economic Benefits

These benefits will probably fall into two categories in the Meru contelt. These are:

- lfu mPnPy -and time saved from not having tg boit water (atthough theHousehold survey indicates that few householàs oo Éóir *atài), àno- índirect benefits from water supply; these uenàits relate to the t6ng run and area result of posslble economíc development of the DistriÀ oue to better waterusage.
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Because of the more regular supply of water agricultural production mfY increase, and

i*afl scale industry ma! derelop.'Since the main source of income for Meru, people

Ë Ë1ni"ó, àeuàioflmeít, in watàr availability and quali§, is..:ery. important for their

in"óróirïiatth. eitnis stage, such future developments are difficult to estimate without

detaibd study which is beyond the scope of the present study.

b) Costs

The costs of rurat water supply systems can also be split in capital costs and O&M

costs. These costs are howdvér, lrnlike costs of urban water supply systems, not the

óÀry óosts which are to be taken into account. supply oÍ water to rural areas.brings

soóe economic costs with it. For example, in a community-run scheme, people have

to óà.tlcipate in operation and maintenance activities and co-ordination meetings. This

;;,il;;;iimà wnicn they coutd not have spen! on income producing activities in a
;*ËÀort project' situatioó. People have to pay for water consumption and they often

have to walt< considerable distànces in order to pay their monthly bills'

c) Comparing Benefits and Costs

Health and time savings beneÍits accruing Írom water su.pply justify a certain cost range

;iili"; JrpÉly;Vstàms, Additional eöonomic benefiis énhrge the range oÍ viable

systems.

Further selection of systerns will include technical aspects (not discussed in this

chapter) and cost recovery aspects (discussed below).

As in urban water supply benefits should cover costs.

5.2.4 Financial AnalYsis

Financial analysis is carried out from the viewpoint of an individual entity, usually either

iro* ne viewpoint of the communi§ or of ihe government. lt uses projections of

Àóney à*penàitures and incomes over time. lnflation must be considered in these

proleóionà. The extent to which expenditures, like capital and OIM costs, are
'Àaic6eO by incomes or revenues, such as payments by the communi§,.is the basis

ót tÉe analysis. The difference between revenues and expenditures,is the net cash

flow. At the most basic level, a project is viable from a Íinancial point of view if net cash

flow remains Posítive.

a) CommunitY's viewPoint

ln the perspective of a community, the cash flow is largely determined by:

government policy on cost sharing (i.e how much of expenditures are to be

by the communi§), and

- the aínount the community can afford/is willing to contribute (i.e how much

revenue can be collected).

Capital expenditures of a water supply system can be met by:

- grants and/or loans sourced from one or more donors (usually channelled
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through the government), or from the government itself

- money contributions from the community, and

- labour and/or materials contributions from the community. 
;

WheJ.r capital contributions of the communis are insufficient to meet cost sharing
requirements, additional expenditures may bapaid for by a loan whiclr wilt have to bé
paid back by:the communi§ through cÉargds bvied íor use of the water (i.e the
revenue of the system).

§Ystem révenues must cove,r expenditures on O&M as government policies require this
level of cost sharing as.a minimum. Such expenditureé include opbrators, chàmicals,
fuel, electricity, and periodic replacement oÍ iarts.

Viable proiects, from. the point of view of a community, are projects where the system
revenues can meet the-required level of cost sharing. Dependíng on the components
of that cost sharing, ditferenf gtlltlgies will be ado[ted. 'tf the ómmunity mirst beai
the cost of both capitat and o&M éxpenditures, tÉen systems which are most cost
effective with respeci to total costs snoulO Ue cnoienlsee faUU4.1).-tf tire community
must bear the O&M expenditures only, then systems which are most cost effectivó
wíth respect to o&M co'sts shoutd be óí"rosen 1óeJràole +.r1.

Feasibili§ studÍes of fr.rture investments should focus on the cash flow of the community
scheme. Sources and applications oÍ funds should be identified over the life of thó
investment. Flevenue projections should carefully consider issues of atforààO,tit,/
willingness to pay.

b) Government's viewpoint

As the institutional structure of the MoWD stands at the present time, cost recovery
policy cannot be made coherent. As the funds expeàded on schemes and the
revenues from them flow throug.h different and muÍti-layered channels, matching
expenditures to revenues is difficult. This situation will chahge in the future, when thé
enforcement of co.st ?lrt!l_g policies, such as set out abové, will be possible as thë
District Offices of the MoWD are strengthened.

At present, seve!'e limits on MoWD capital works budgets requires that capital
expenditures be minimised. Such investment is ofteÉ not ieeommended' as
economically etficient or as financíally atfordable for the recipient community, Out isà
possible short term strategy in the piesent conte)d (see rabb +.t1.

current recommendations for institutional strengthening provide the possibili§ that the
accounts of the District will give a clear picture & tne trÉàing, profit dnd balance sheet
position of the systems undàr MoWD cohtrot. Such systems-aie also required for Meru
Town Council's system. lnvestment decisions can tÉren be'made in thii content.
Feasibility studieé oÍ future investments should considei tnà imóact of proposed
schemes on the viabili§ 9f the Oistrict MoWD as an entity. lnvestmànti, particularrylÀ
small urban areas, should obtain an acceptable Íinanciót rate of return.' lnvestments
which cannot meet such criteria should rebeive a subsidy specific to each scheme.
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5.3.1 General

The purpose of developing a methodology fo1 lnvestment appraisal is.to ensure that
any iroiosed investmdnts-will be consistéht with, in the first instance, the DWDP, and

seódnOty, with the District Development Plan. lt is intended for gse by the DDC or
DEC, su[ported bythe District MoWD, in orderto givethese institutionsthe centralrole
they merit under the District Focus policy. :

For this reason the criteria used in the appraisal include Íactors which are not strictly
water resources issues. The methodolàly developed is intrytded to provide basic
assessment of investment proposals which-will be neither too time consuming or skill-
intensive for use in the Disirici. Nevertheless, Districts will need some strengthening
before this methodology can be fully applied.

5.3 ABpraisal Methodology

Criteria will be established Íor appraisal oÍ investment projects in the following
categories:
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It should be noted that each project or supply system should be assessed individually.

These projects can be aggrógaied into a package, but appraisal remains primarily at
the levèl oï the individual proiéct as conditions vary so much between locations'

water resources
tand use prànning/environmental impact

- social impact
- institutional/communi§ participation
- economic
- affordability
- financial.

Simple checklists will be established to test a project ggairyt each of these sets of
óritdiia. The checklists ask "plain English- questions which will.trigger consideration oÍ
major issues. lf there is any doubt as td the answers to the questions, technical
sufport can be sought from t]ie MoWD, Ministry of Planning and National Development

and other ministries.

The checklist, as amended by the district organisations, should be. included in the
DWDp. For those proposing io use water, it will provide a guide to the major Íactors
which they must cónsider, and on which their proposal will be judged

For those investments that the District proposes to initiate, a process for priorltisation

of projects will also be described. Establishing priority Íor projects is useful in the event

tnàt iósutÍicient funds are available at a given time to carry out all viable proiects, or
where some projects in a programme of implementation.of a given investment pgc.kagq

cannot procdeO. Decisions càn then be made as to which projects shouldbe delaye.d

ói Oróulnt forward. The methodology used is tailored to the existing and potentially

achievable levels of appraisal skills in the District.



5.3:2 Development oÍ Griteria

a) Water Resources

The basis for these criteria is the water Resources Assessment study by wRAp. Thisstudy contains all the existing basic data on tne- availaOility-aní qírafit, oÍ botÀ
surfacewater and groundwater. The basic questions to be anówered àre:

Does the proposed technology make optimum use oÍ the available watÈr source?

e.g, if a surfacewater intake is praposed, witt it provide the requirad head?
o1 il llroundwater source rs pioposed, does thà pump capacity matCiíie we1yietd?

Can the. required present and future water supply be met from the indicated water
source throughout the year?

e.gt-if a surtacewater reseruoiris propose d, how witt sittation affects its capacity?
or if a surtacewater intake is prdpoóed, aie low flows sufficient?
or lf a groundwater source is proposed, how witt grounctwatàr ievets devetop in
future?

:

ln ASAL areas can the required water supply be maintained during drought periods?

ls there an alternative water source and has ít been considered? Maybe to serve asalternative if the first source is out of order?

i-e. a sysÍem using two differenÍ sources is more retiabte

ls the quality of the water suitabre for its intended use?

e'g. íor livestock water supply quality criteriaare /ess than for domestic waÍersupply

The basis for these criteria are the District Development plan and documents on landresources (e.9. from EMI-ASAL). The basic quesïions to be ans*eréà 
"re,

P.ot: the project supply water to activities consistent with the District DevelopmentPlan?

Are the facilities/plant of the project consistent with the existing and future usage?

e'g' can the water sources supply the quantities required by the present andproiected land use? - - r--'

e'g'. 
's 

wastewater treatment yPstream capabte of coping with increased /oadsor does the water supply treatment have io be desighe{b, iutiie upgrading?
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Are ths facilities/plant of the project consistent with plans for urban/rural development?

e.g. is thera sufficient capacity for tikety increases in production of the local

crops?

thé most appropriate route for an upgraded access road?

The malor forms of impact to be considered in Meru District are:

- poltution from processing plants, especially coffee plaqls
- 'polution,from'urban areàs especially stormwater runoff and sewerage
- 'the 

degradatíon of vegetation cover and soíís from erosion
- the im[act oí dams wnrcn intercept surtace water causing downstream

wet tands to dry up - this may hatre a significant impact on some
- heavy pumpin§ oi ground iater may cause springs to dry up, affecting

animals and sometimes people.
- possíbte pottutian ot wàter sources from agrÍcultural inputs and farm

waste.

c) Social lmPact

It is difficult to discuss appropriate criteria for social assessment in the absence oÍ a
socio-economic study óf tnö District which is designed to develop such criteria.

However, some signiÍicant issues have been raised in consultation with local people.

These are:

will the facilitieslplant of the project, or their construction, have an adverse environ-

mental impact?

Where traditional groups are affected by the scheme, does the proposed scheme work
within the cultural context of those groups?

Ihrs íssue shoutd be batanced against development goals Í1 so far as sub-
groups, such aswomen, within frese groups should be given the opportunity to
develoP their talents

Does the proposed scheme improve the welfare of the people of the District,

particularly lower income groups and/or women?

i.e. does lt provide emptoyment, or does it provide opportunities for people to
earn income from conditions created by the scheme?

d) lnstitutional/Communi§ Participation lssues

d1) lnstitutions

The major tasks which must be addressed with respect to institutional issues are

design, tonstruction and operation/maintenance of the systems. ]he o-rganisation, or
gróuïiíg of organisations must b'e able to carry out these tasks effectively, On"
örguhisàtion sh-ould be in charge of 'co-ordinating these tasks, and, preÍerably, this

ór§anisation should be that which will operate and maintain the proiect. The key issues

are thus:
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Which organisation is co-ordinating the project?

Does it have a realistic project organisational structure and implementation schedule?

Which organisations
schemes?

have responsibility Íor design, construction and operatÍon of the

Are skills and financial resources available for each of these organisations to undertake
their tasks?

lf not,.who is to supply training/funds to achieve the required levels of performance?

Are there written agreements with the co-ordinating organisation to support the above
statements?

d2) Communis participation

Gommunily particiPation can occur in any of the above tasks. ln smail scale water
supply projecls, it is likely that it will occur in all of these tasks. The orgtanisation of thisparticípation is thus ? key element in the successful implementation otïne project. The
main issues involved are:

Are the leaders of the community organisation representative of the community?

i.e. are the ory: promising resource tnputs capabte of organisíng the detivery
of those inputs?

Can they deliver the promised tabour and money inputs to the project on time?

i.e. does the community have the resources?

can the communi§ organisation etfectively carry out the liaison activities that arerequired to implement the project?

e.g. with government, contracÍors eÍc.

ls the organisation recognised.by.the locat government agencies and will/can theyprovide the organisationar and lo§istic suppoÉ required? 
e- - -- - -

e) Economic tssues

The.methodology-required to undertake an economic assessment of the project is setoulll Paragraph 5.2 above. For smallscate proJects wnicn aià tó Èà iàfer.nted andpaid Íor by the communÍty,.it may be assumèo Ínat the economic beneïit ia pril;;btthe level of commítment-shown. where substantiat levàÉ ói g*àdàent or donorfunds are to be used, a feasibility study of the project should include an assessmentof economic viability, and the averageTindicative íaiues used in the aOoJe anii,ÉiJshould be reptaced with those applicËote to tÈe speóÈic-pió;;ct.

0 Atfordabitity tssues

Based on the above.. analysis, the issue oÍ affordabili§ can be addressed. TheHousehold Survey indicate§ the levels of atfordability whióh iË r"ipónï.nts foun to
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be acceptable. These tevets cannot be regarded as definitive, but ean-be taken as a
guide. the issues of affordability and willingn€sg to pay are complex, and bound up
with stowly" changing traditional beliefs and priorities.

lf the cornmunity is to implement and pay for the water scheme, there is little'need to
assess willingnéss to paly. Only coniiróation oÍ this must be obtained in !eas!p!!$V
studies. Whére goveinment and/or donor involvement is envisaged, the feasibility
studies must address this issue in some detail.

ln the latter case, the main consideration is the level of cost sharing required by the
government or donor agency. This will determine the fee or tariff set in the scheme.
óeneral guidelines which aró likety to be adopted require full cost rgcovery in urban
schemes, and, outside urban areas, recovery of operation and maintenance costs;
The basic questions are:

Does the sum involved in cost recovery constitute more than 5olo of the incorne of, say,
the poorest 20olo of the population?

íÍ so, use another technology or revlew level of cost sharing

lf not, what is the community attitude to paying this amount oÍ money?

if negative, as it often ls, then additionalguesÍÍons are required

ls there an acceptable alternative source and what is the cost?

if there is no alternative, or if it is more expensive than the proposed scheme,
then there is a good prospecf oí achieving a sufficient level of willingness fo pay
given adequate institutiona/ sysfems and political support

if there is an alternative which is acceptable to the people, even if the water is
technicalty inÍerior, another technotoy should be considered, or the level of cost
recovery should be reviewed.

g) Financial lssues

The key financial issue is the sustainabili§ oÍ the project. Wtl the. above analysis
compleie, and concurrently with the determination of affordability, it is possible to
proléct likely demand for (s-ee Paragraphs 4.3 1nd 5.2), and the cPqts of, the scheme
bver time. 

' 
The Íeasibili{r study must identify the sources of funds for design,

construction and operatioÀ/mainienance. The projection of the expenditure of these
funds must be realistic. A 6asic cash flow analysis can then be carried out to identify
potential liquidity problems, and measures developed to overcome them. The financial
return on the project can also be calculated. 

:

Financial systems for revenue collection and recording tinancial flows (simple reco_rds

of costs an'd receipts) have been developed, and could be applied to even the smallest
schemes. For laigei schemes, simple procedures'for capital budgeting and.funding
of preventative màintenance schemes could be developed based on experience in
soàe NGO projects. These types of procedures will take some time to establish,
however.
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The key criteria are thus:

Does the cash flow show that expenditures are covered by revenues through the liÍe
of the project?

Are procedures Íor revenue collection and monitoring of revenues and expenditures
described and realistíc?

5.3.3 Prloritlsafion

Usually there are several projects competing for available Íunds. Often these funds are
insufficient to implement all bf the prdjectsl n method must be found to rank these
projects for access to available funds. That is, they must be given a priority raniing.

The prioritisation process is a diffieult one because it involves judgements as to the
value of performance in one criterion against performance in anbthér. This weigÉting
Pfocess is contentious. Unless extensive resources are available to @rry out à vafià
Multi-Criteria Analysis, -it is better to assess a project as to whether it àchieves an
acceptable level of performance Ín all criteria, and then prioritise on one. This one is
often financial.

The. suggested metho-d of prioritisation Íocuses on the sustainabili§ of the project.
Basícally, it consists of ensuring that all of the questions set out above in each oí tne
criteria categories have a satisfàctory.answeÍ. Then, prioris is assàssào accoroing tà
how well projects meet the cost shaiing policy. ' -

Revenue from the !Y:te.m and its expenditures will be estimated in the financial analysis
as set out in 5.3.2 g) above. The extent to which this revenue covers costs will t-hus
determine the extent to which the cost sharÍng poticy is being impdmÉÀteo.

First priori§ projects will recover both capitqlglg operation and maintenance (o&M)
costs. §ecgnd. priority plojects will recov'er O&M cdsts. Third priori§ projects *iff Oé
economically via.ble and be ranked according to the extent of rócovery'of O&M c€sts.
Other projects should not be ímplemented.
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6 DESIGN OF INVE§TMENT PACKAGES

6.1 lntroduction

ln the context of the above chapters and using the information in the other parts of this
study, this chapter will present cost estimates, which may be used in the preparation
of district investment packages. lt will also define the limits of resource usage by
Location as determined in Part 1 of the Study. This inÍormation will provide the basis
for rational design and monitoring of water supply investment in the District.

Because oÍ the complex nature of planning (see Chapter 4) for water development in
the District, it is not possible to define investment packages in any detail. Feasibili§
studies must determine the form of schemes appropriate for various physical and
settlement situations in Meru, and Íor the possible types of cost recovery policy
applicable.

ln general, design of investments for domestic water supply will take into account:

- the potential of surface water and groundwater resources in the District by
Location, based on the findings oJ the Water Resources Assessment Study

- the current water supply coverage by existing supply facilities

the different water qualities required for domestic supply and non-domestic
supply

the four types of domestic water supply schemes which cover four of the five
groups for which government participation in the provision of water supplies is
necessary in some form. These are:

urban systems with mainly service and small scale industry demand in
addition to residential demand,

market centre systems with some service demand, in addition to
residential and livestock demand,

systems for rural population (often in combination with supply of market
centres) with residentialdemand, demand from institutions, demand from
livestock, small scale irrigation and small scale (agro-)industry, and

systems Íor independent institutions (schools, health centres, etc.) located
outside centres

the selection of technologies according the three cost recovery approaches set
out in Paragraph 4.4, which yield three different rankings, presented in table 4.1.

The three approaches are:

Approach 1 :selection of technologies according minimal discounted total cost
per ms produced giving possibili§ for recovery of full capital and
operation and maintenance costs
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Approach 2 :selection of technologies according minimal operation and
maintenance costs per m3 produced, which will maximise the
affordability to the community.

Approach 3 : selection of technologies according minimal capital costs per m3
produced which will minimise the capital cost to the government
or other donor.

As already explained in chapter 4.5 cost estimates of domestic supplies wíll only be
provided for cost recovery approach 1.

Not included in the present study are the investments required for the development of
the fifth type of water supply: large scale irrigation. More studies will be needed to
deterrnine the viability of irrigatioh projects ànd to prepare reliable cost estimates.
However from the analysis of the water resources, it is possible to obtain an estimate
of the irrigable area in the District. This is presented in chapter 6.4.

6.2 Overview oÍ Methodology

For each Location the required type and number of domestic water supply facilities are
determined according the following steps (see also chapter 7, Part'í):

Specify water demand - determine the scenario and the year for which the
investment package is to be prepared; the water demand will be provided by
the dBase program.

DiÍferentiate the water demand for the four supply priorities
- domestic supply
- livestock supply
- minimum catchment requirements
- agricultural usage
- other usage

Select the supply technologies appropriate to the supplies required by choosing
the least cost option for the required water supply quantity. The choice of the
least cost option will use the approach suggested in section 4.5.1, the minimum

and by considering the water resources potential in the Locatíon as described
in chapter 7, Part 1.

Determine required supply development for dornestic and livestock by
subtracting existing supply capacity which is in good condition (from Part 2) from
water demand. Assign water available according to priority. Then determine
available supply Íor development of other supply priorities.

Specify the average capital costs (or investment costs) per unit supply for
domestic and livestock supply

Calculate total investment costs for each Location. Analyze for each Location
the number of people served and the average costs per. capita.
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6.3 lndicative TèchnólogÍe's

The types of technology appropriate to the circumstances of a particular scheme will

uaí ÉI"óràing to tnr Ëo;àètqà demand and the cost recov-gry-policy in use. Water

oàríano has Èeen detàrníined in Part'1 for the years 1993, 2003 and 2013 using two

different scenaríos

Scenario 1 described in part 1 oÍ this study, will give the base level of investment as it

inifrOes tne minimum grountr which may oCcur ià.tne District. An investment package

H;il; rcànàiior ríay oe seen as giving the investment level required for the Íirst

phase of develoPment.

Scenario 2 corresponds more with the gr,owth rat_es as envisaged by the District in the

oop tsgg-1ggg, ïniàÉ, to be achieied, require changes in social, cultural and

institrtioÀal conditions. An investrnent packagà based oÀ scenario 2 therefore gives

tn. inrààt*eÀt pret required for the nex pha§e oÍ development after scenario 1.

The various cost recovery approaches have been summarised in section 6.2 above and

table 4.1 shows the impàct ót tnese approaches on technology choice'

However, as explained before it is not possible.to define investment packages in detail'

rÀiJ impíes that sàtection of technotojies can be done on the basis of only Íew criteria.

At tÈ tiivèt of the present study thesé criteria are water availability and costs

The water availability is compared with the ultimate demand for the year 
-2911'

calculated according scenario'2 (see chapter 7, Part 1). The use of scenario 2 (high

óiàrrtnl implies thatïhe present planning provides.maximum preservation of resources

ioiOoóestc, livestock ànd indu'strial uJes, for at least until 2013. Agricultural use will

be restricted to the resources not in need Íor these uses, which resources are in affect

still quite substantial (see table 7.1 in Part 1).

The choice of technology is related to the §pe oÍ water source e.g. surfacewater,

iprinó, giouÀdwater, or-íainwater. The dbóation of the resources thereÍore leads

ai:tomatically to certain technologies to be applied. 
,

The range of choice is limited, e.g for surÍacewater the type of intake andf or treatment,

tór grouËOwater the type of pumfi in the borehole, etc. However the costs involved can

OifËisigni1cànt[, due to thà quàlity of materials used, but also depending on the level

of sophïstication of the supply distribution.

At the level of this study it is not possible to make detailed choices, therefore only
gènératizeà unit costs aie used. Witn these an indication can be provided of the total

costs of water suppty development. Subsequent Íeasibility studies should enable

further refinement bï these coit estimates (seo chapter 7.3).

The phasing of the required investments is an important decision to be maqg by lle
District. Future annual investments should be related to the capacity oJ thellistrict to
ànloip these. This aspect was not studied here, therefore seperation oÍ the cost

estimates in phases is not presented
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6.4 Allogation oÍ Resourcqs among lnuestments

For each Location; the available resources and their allocation between priority uses
are set out in the following tables and in Appendices 1-5.

The development of the domestic and livestock supplies is to be according the
calculated water demand. Part of this demand is covered already by existing water
supplies, which must be taken into account. However supply capacities of existing
supplies are not always accurately known and also not complete. Therefore the
estimated required capaci§ of additional supplies must be treated with some caution
and may only be considered as a first approximation.

The information on the supply capacity of the existing supplies is taken from tables 4.13
and 4.14 in Part 2. Supplies with their current working condition classified as good are
assumed to be able to continue during the plan period at their current supply capaci§.
Supplies with their current working condition classified as fair are assumed to be able
to continue only after some rehabilitation is carried out. This is indicated separately in
the tables. 'All other supplies have not been considered to contribute to the required
supply capac§.

The required supply capacity in the ultimate year (2013) of the plan period is thus
assurned to be covered by:

Existing supplies which are currently in good working condition
Existing supplies which are currently in fair working condition, and therefore do
need some rehabilitation
New water supplies which need to be constructed

The,supply capacity from each of these supplies is indicated separately in the tables.

The required development of the domestic supplies is summarized per Division in table
6.1 and per Location in Appendix 1.

Table 6.1 Domestic Water Supply Development

tlote: 1. Existing capacity is not knorn accuratety and atso knorn for only part of the suppties.
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D IVI SIOII

1988 - Existing Situation 2015 - Scenario 2 REOUIRED DEVELOPI,IËIT OF SUPPLIES

Iota t
Popltat ion

Poprtation
Covered

Existing C8pacity

Totat
PopJtation

Requi red
Cap€cÍ ty
(rf /d8y)

Addi tionat
Population
Covered

Capacity Devetópnent

Totat x
Good

(nl /aEy)
To Rehab
(nP /aay)

NeH

<r? ldav,
Rehabi t i tat.
o? rcavl

C. II,IE}II I
I GE}IBE

N . II,IEIIT I
NIÏHI
NÏONY I R I
S. IilEIIÏI
THARAKA
T IGA}I IÀ
T II,IAU

I 54,01 4
Í30,592
1r3,197
205,527
116,692
149,56
72,618.

205,155
35,785

43,480
46,820
73,190
59,514
85,500
,4,675
15,750
ó8,100
7,ó83

3?
3ó
48
?9
73
37
19
34
23

713
4,3ï7

293
4,350

300
590
300

4,044
416

7,090
990

7,000
9,597
1,410
6,149

0
1 ,500
1,5E2

385,57E
379,952
442,800
606,436
285,E92
452,U4
16ó,715
534,503

89,067

20,381
1E,730
8,007
33,6ó9
9,595

26,700
4,570

2?,452
3,748

342,098
333,132
3ó9,ó10
546,922
200,392
398,1ó9
152,965
4&,403
El.384

12,548
13,3ó3
21 ,714
19,722
7,875

'19,961
4,270

17,123
1,755

7,090
990

7,000
9,597
1,410
6,149

0
I ,500
1,5ï7

ITIERU TOTÀL I ,199,'.146 452,712 38 15,413 35,31 E 3,443,7E7 1ó8,&2 2,891 ,A75 1 18,331 35,31 3



The required development of the domestic and livestock supplies together is
summarized per Division in table 6.2 and per Location in Appendix 2, and is also
presented on Plate 2, where for each location the contribution of new, existing and
rehabilitated supplies to the supply capacis is indicated in a pie diagram.

The. supply. of livestock separately frorn domestic supply was not analysed but may
easily be determined by- comparing tables 6.2 and 6.1. tn some aróas supply tó
livestock may be catered for independently, either from livestock water supplies bi fiom
natural sources (e.g Tharaka Division), which will reduce the required capacities as
indicated in table 6.2 and Appendix 2.

Table 6.2 Domestic and Llvestock Water Supply Devetopment

llotes 1. Existing capacity is not knorn accuratety and atso knoÍn for onLy part of the suppl,ies.

The development of irrigation in the District depends on the water availabili§. As
explained before this was determined according the priorities in the allocation of
resources. ln the analysis water availability for industrial and agricultural use was
combined and no distinction was made between these two water uàes (Part 1,, chapter
7).

Assuming the situation that all available water allocated for industries, irrigation or other
uses is actgally used for irrigation only, then the ma<imum irrigable-area may be
estimated. The water requirement per hectare was obtained from the Design Manual
of the MoWD. The areas are summarized per Division in table 6.3 and per [ocation in
Appendix 3, and are also shown on Plate 3. The rnaximum irrigable area in the District
based on water availability is 23,775 ha or 3.5o/o of the District àrea. The largest areas
are found in Nithi Division and South lmenti Division.

Use of groundwater Íor irrigation was not considered, although some areas have
potential tor. [g! yielding b]creholes. lf feasible then this may increase the irrigable
area, especially in Ntonyiri Division.
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Dtvt st0N

1988 - Existing Situation 20í3 - Scenario 2 REOUIRED OEVELOP}IE}IT OF SUPP!IES

Totat
Poprtat i on

Popul at i on
Covered

Existing Capacity

Total
Popltation

Regui red
Capaci ty
tnl laayt

Additimat
Poprrtation
Covered

Capacity DevetoFnent

Tots t r
cood

tnf faayt
To Rehab.
«rl laayl

llèrí
(nf /day)

Rehabi t i tàt.
<r? laav,

C. II,IET{TI
IGE}IBE

iI. IilEI{TI
NtTt{t
NTO}IY I R I
S. II.IE}ITI
THARAKA

T I GA}I IA
Ï I}IAU

134,014
130,592
153,197
205,527
116,692
149,58
72,619

203,155
35,783

43,480
46,820
73,190
59,514
85,500
54,675
13,750
68,100
7,683

3?
3ó
48
29
73
37
Í9
34
?3

743
4,377

293
4,550

300
590
300

4,044
t16

7,090
990

7,000
9.597
1,410
6,149

0
1 ,500
1,592

385,578
379,952
442,800
606,4t6
285,89e
t+52r8*,4
1óÉ,71'
534,503

89,067

24,870
21 ,072
31,535
46,792
16,783
32,2U

9,71 3
33,739
7,090

54e,098
333,13?
369,óto
546,922
e00,392
398,1ó9
1r21965
4óó,403
81,584

17,0r7
15,705
27,242
52,845
15,073
?5,547
8,413

28,195
5,092

7,090
990

7,000
9,597
1,410
6,'149

0
1 ,500
1,58?

I.IERU TOTAL 1,199,146 452,712 38 15,415 35,31E 3,343,7E7 225 880 2,991 ,o75 175,149 35,31 g



6.5

Table 6.3 lrrigable Area Based on Water Avallability

llote: Coverage in hectares based on irrigation r.ater requlremnt in r? thatyear from llolD Design Írlarual

Preliminary Cost Estimates

The costs of water supply developmentfor domestic and livestock water supplies were
estimated using unit costs for the required supply capacities. The unit costs are based
on the cost estimates presented in Parl2 (price level.1988). ln the cost calculation no
differentiation was made between the Divisions.

The unit costs applied are for new supplies:

surfacewater 22,OOO Shs per mt/day capaci§
groundwater 23,7AA Shs per ma/day capaci§

and for rehabilitation of existíng supplies:

Table 6.4 Summary oÍ Costs Domestlc Water Supply Development

Year

Totat Costs
(miLtion Shs)

Tot€l: Coets
(Sh§,
per

Beneficiary
lleH

Sr.rpp[ ies

Rehabititation
of Existing

§uÉpt ies

1993
2005
2013

235
859

2,619

294
4t ?,

530 1

522
730
089
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- surfacewater 15,000 Shs per ms/day capaci§.

, There are no existing supplies usíng groundwater requiring rehabilitation. Existing
, surfacewater supplies in good working condition continue asthey are and are assumed

not to require any financial input.

This methodology of cost calculation is expected to provide only a first approximate of
the required financialinput. More detailed costs should be expected from the feasibili§
studies, which will follow the implementation oÍ the District'Water Development Plan.

DtvIsr0t{
Total
Area
(km')

Land Potentiat in ï
of Iotal Divisionel Area

Avai tSte
for lrrigation

trl loay)

Covèrage
inÍof

Area

Coverage
in hectares

Hish lledim Lora High lledium Lor

CE}ITRAL IIIE}ITt
IGEI{BE
NO*TH II{E}ITI
iIIÏHI
IITONY I R I
sor.rïH Il,tE[Tl
ÏHARAKA
T I GA}I IA
ï titAu

475
634
511
ó89

,325
N5

,403
60
761

'l

1

46
35
45
39
19
ó8

0
33
44

40
41
24
47
26
2'
31
35
28

15
24
30
14
55
9

69
32
28

141,750
73,7O0
T7,o5o

406,700
16,750

252,000,
l3l ,200
162,400
59,700

,.7
1.3
2.'

10.2
0.1

12.7
2.4
3.3
't.3

2,

1,
5,

5,

?,
t,

ó88
827
225
776
174
149
0

't95
009

51
1,267

3,413

I{ERU TOÏAL 6,8ó3 29 3l 38 1,523,250 3.5 19,O41 4,732



The totalcosts and the costs per beneficiary are summarized in tables 6.4, 6.5 and 6.6,
and per Location in Appendices 4 and S.

The tota! costs amount to vgry high sums, which may be understood as phasing of
investments was not included in this preliminary iost estimate. The'costs -per

beneficiary may be compared with the contributions to water supplies from households,
which were analysed with the household survey (Appendix 6,'part 1).

The household survey aqked people how much they had contributed to water supply
projects in the past and how much they are willing to contr.ibute to water subbtÍ
Ppjqcts in the future. On average people expressed ihat ttrey are willing to contributó
100 Shs. per person for standpipes and 180 Shs. per person fór individuà connectíons.
Actual contributions in the past were 400 Shs. per person for the tea zone, 220 Shs.
per person for the cotfee zone and 50 Shs. per person for the cotton zone.

The results from the household survey indicate that the required contributions from.
the beneficiaries are above their present level oÍ contributiohs. However it must be
understood that th.e presented cost estimates are related to water supplies with very
qood supply reliability, much better than most of the existing water prolàóts in the area.
Once this is realised then people may be willing to contribute niorei than what was
indicated in the household survey.

The costs per beneficiary indicated in table 6.5 show different cost levels between the
Divisions. This represents the already existing supply coverage, where Divisions with
a currently- good supply. coverage have lower cosis per beneficiary to supply the
additional future ryaler demand (e.g in lgembe Divisiön due to water suppïy'pro-
grarnmes by Plan lnternational).

Table 6.6 presents the costs involved in supplying the combined domestic and livestock
water demands. Similar unit costs were apiptiéd as for domestic supply only. The
additional demand from livestock will be covered mainly by new suppiiès.
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Table 6.5 Prelimlnary Cost Estlmate oÍ Domestlc Water Supply Development

D IVI SIOI.I

Year 1993
Addi tionaL
Population
Covered

llex llater Suppties Rehabi t itatcd llatcr Suppl ies
IOTAL
C(§T§

(Ksh. )

TOTAT
c(§rs PEn

EEIIEFIC.
(Ksh. )

Capaci ty
Devetopn.
(nf /aay1

Totst Co§t

(Ksh. )

Cepecity
Developn.
(# /aay)

Totat Cost

(rsh. )

C. I}IE}ITI
IGE',I8E

t. Il,lE[ïI
}ITTHI
ITO}IYIRI
S. IHETTI
THAR,ÀKA

T I GA}I IA
TII{AU

121 ,970
114,396
1 13,ó84
195,0ó9
53,84E

131.351
71 ,9@

177,981 .

33,2r5

133
955

1,749
1,090
'1 ,16
2,046
1,231
2,189

79

?,926,000
21,0t0,000
38,478,000
23,980,000
26rW4rooo
45,012,000
27.082,000
4E,759,100

1,73g,ooo

4,0L6
290

,rTn
?r81'
1,4'10
1,675

0
1;122

4&

ó0,690,000
4,350,000

Eó,580,000
42,2?5,0@
21 r 150,000
55,125,000

0
tó,830,000
6,990,000

65,ó1ó,000
25,3ó0,000

I 25.058,000
6ó,205,000
47,244,00O

100,137,000
27,082,000
ó5,588, 1.00

E,729,000

I

522
222
100
359
877
762
377
369
262

iIERU TOTAL 1,013,4ó3 10,ó38 235,078,100 19,596 293,940,000 529,0Í6,100 522

DIVI SIO}I

Year 2003
AdditionEL
Poprlation
Covered

Nex Uater Suppties Rehabi t itated lrater Supplies
TOTÀL
cosTs

(Ksh. )

TOÍAt
COSTS PER

BETEFIC.
(Ksh. )

Capaci ty
DeveIopn.
<Í? tdayt

TotaI cost

(Ksh. )

Capac i ty
Develogn.
(nl lday)

Total Co§t

(Keh. )

c. il,tENII
I GEl,lBE

N. Il,lENTl
iilTHl
}ITONY I R I
s. titElrTI
THTRAKA

TIGAI{IA
T IIIAU

208,946
199,8ó3
214,096
332,378
113,673
234,479
105,ó20
293,944
5e,588

3,3?7
3,479
7,375
41987
3,403
6,249
2,273
6,306

424

73,194,000
78,493,000

1ó3,440;000
I 09,714,000
77,?46,@0

137,478,000
50,00ó,000

140,092,000
9,5?9,000

5 , 475
990
000
560
410
544

0
500
970

7,
6,
1,
5,

I

82, I 25, ooo
14,850,000

I 05,000,000
98,400,000
2t , 150,000
&1,1ó0,000

0
22,500,000
t4,550,000

155,119,000
93,345,000

268,440,000
208,114,000
98,39ó,000

220,ó3E,000
50,00ó, 000

I 62,592,000
23,878,000

743
467

1,254
626
8óó
941
473
553
451

I'IERU 
.ÏOTAL

755t 5E7, ,7,823 838,991 ,000 29,$49 441 ,735,000 1,280,12ó,000 730

DMSt0lr

Year 2013
Additionat
Poput at Í on
Covered

IeP tlater Suppties Rehabi titated lratcr suppl ies
TOIAL
cÍrsïs

(Ksh. )

roT t
oÍ§rs PER

BEIEFTC.
(Xsh. )

Capaci ty
Devetopn.
(rl /aay)

Totat Cost

(Ksh. )

Capaci ty
Devetopn.
(nl laayl

Totat Co§t

(Ksh.)

C. IllE|'lTI
I GE',IBE

II. II,IEilTI
}IITHI
IITONYIRI
s. IilEitïl
ÍHÀRATA
Ï I GAIIIA
TIIIIAU

342,098
,33,132
169,610
546,922
?o0,392
598, ló9
152,965
4éó,403
81,584

12,548
13,363
21 ,714
19,722
7,87,

19,961
4,270

17,123
1,755

276,05ó,000
?9.8,2%,000
479,40E,000
433,884,000
180,050,000
439,14?,000
95,940,000

380,10ó,000
38,ó10,000

090
990
000
597
410
149

0
500
,n

7

7
9
I
6

I
t

I

,

I 06,350,000
14,850,000

I 05,000,000
143,955,000
2l , 150,000
92,235,000

0
22,500,000
9,655,000

,406,
,08ó,
,408,
,sg,
,200,
,3fr,
,944,
,606,
,265,

382
313
564
5ir7
201
531
93

40?
62

000
000
000
000
000
000
000
000
000

t,l lg
940

1 ,581
'l ,057
1 ,004
1,335

ó14
8ó3
765

I,IERU TOÏAL 2,891,075 1 18,351 2,619,452,000 35,113 529,ó95,000 3,149,127,000 1,089
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Table 6.6 Preliminary Gost Estimate oÍ Domestic and Llvestock water supply
Development

DIVI SIOiI

Year 1995
Addi t íonat
Poprtation
Covered

IeH teter Suppties Sehabi L itated ltater suppt ie§
TOTAL
oÍ§rs

(Ksh. )

TOïÀr
cÍ§ïs PEn

EEIEFIC.
(Ksh. )

Capac i ty
Devetopn.
<n? rcay>

Iotat Cost

(Ksh, )

Capaci ty
Devctopn
ld tday»

Totat cost

(K§h. )

c. il,tEltïI
I GEI,IBE

N. II,IE}ITI
NITHT
I{TOilY I R I
S. IiIENTI
THARAH
T I GAII IA
TII{AIJ

1?1,970
114,396
113,694
195,0ó9
53,849

131,351
71 ,9Og

117,981
33,255

1,
t,
3,
2,
3,
3,
z,
5,

0&4
408
570
314
477
724
63é
051
242

23,848,000
50,976,000
78,540,000
50,909.000
78,194,000
81 ,929,000
57,992,000

111,943,100
5,324,000

5,026
290

6,228
v,}ag
1,410
4,429

0
1,399
1,44?

75,390,000
0

420,000
ó20,000
150,000
435,000

0
20,820,000
41,ó30,000

93
109
?1
&

99,239,000
30,97ó,000

171,9ó0,000
I60,528,000
99,344,000

148.3ó3,000
57,992,0A0

13?,763,100
2ó,954,000

814
271

1,513
823

1,u5
1,130

80ó
746
81 1

I,IERU ÏOTAL 'l ,013,463 23,506 519,655,100 27,521 408,465,000 929, 1 lg, loo 916

DMSION

Year 2003
Additionat
Population
Covered

NeH lJater Suppties Rehabi t itated gater Suppt ies
IOTTT
oosTs

(Ksh. )

TOTAI
OO§TS PER

BETEFIC.
(Ksh. )

Capaci ty
Deve I oFr
<rf laay,

Totat Cost

(Ksh. )

Capaci ty
Devetopa.
(d /d8y)

Tot€[ Cost

(Ksh. )

C. IIIENTI
I GEI'IBE

N. I}IENTI
IIIÏHI
}IÏONYIRI
S. II,IE}ITI
ïHARAKA

T IGA}I IA
T I I,IAU

zoE,946
199,9ó3
214,096
332,378
113,673
234,479
105,620
293,944
52,589

5,105
4,95ó

'10,915

10,953
7,490
9,530
4,719

I 2,583
1,757

I 12,310,000
1 08,942,000
241 ,786,000
240,9óó,000
168,91 0,000
209,6ó0,000
1 03,919,000
278,526,00A
38, ó54,000

6,639
990

7,A00
9,471
1,410
5,944

0

1 ,500
1,592

99,570,000
14,850,000

I 05,000,000
1 42, 0ó5,000
el, 150,000
89,160,000

0
2e,500,000
23,750,00o

21 1 ,990,000
123,792,000
346,7%,000
383,031,000
1 89, gó0, 000
299,920, 000
I 03,919,000
301.026,000

62,38É,000

1,011
ó19

1,620
1,192
1,671
1,274

983
1,024
1,19ó

I.IERU ÏOTAL 1,755,597 67,876 1,503,472,O0a 34,535 5 1 8,025,000 2,021 ,497 t0O0 1, t51

DIVISIOII

Year 2013
Additionat
Poputat i on
Covered

llel, lJater Suppties Rehabi titated taater Suppl, ies
IOïAt
0ÍISTS

(Ksh. )

TOïAL
COSTS PEP

BErcTIC.
(K§h. )

Capac i ty
Devetoprl
<r? lday»

Totat Cost

(Ksh.1

Cap6ci ty
Devetopn
<$? lday»

Tot6t Cost

(Ksh. )

C. IIIEIITI
I GEIIBE

N. II,íEIITI
I.IITHI
TITO}IY I R I
s. IHEI|Tr
THARÀKA

TIGA}iIA
Ï II,IAU

342,099
333,132
369,610
546,922
200,392
398, ló9
152,965
46ó,403
g1 ,3&

17,037
15,705
27,242
32,A5
15,A73
25,547
8,41,

28,19'
5,092

374,8r4,000
349,760,000
ó01 ,024.000
v22,590,000
540, 1 0ó, 000
5ó2,034,000
185,08ó,000
ó23,ó90,000
I I 2, 024,000

7,090
990

7,000
9,597
1,410
6,149

0
1 ,500
I ,592

l0ó.350,000
14,850,000

1 05,000,000
t45,955,000
21, 150,000
92,235,000

0
22.500,000
?3,730,000

481, 164,000
3ó4,ó10,000
70ó, 024, 000
w,545,0O0
361 ,256,O00
654,269 ,OO0
1 85,08ó,000
6/.6,190,000
I 35 , 754, 000

I
1

1

1

1

1

1

1

1

,407
,O94
,910
,5*
,805
,&3
,210
,385
,@

I,IERU TOTAL 2,891 ,075 175,149 3 ,871 ,129,000 35,3 lE 5?9,770,0O0 4,400,999,000 1,,22
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7 RECOMMENDATIONS FOR IMPLEMENTATION OF PACKAGES

7.'., General lnstitutional Aspect§

7.'.|.1 htroduction

The cost estimates described in Chapter 6 are the Íirst step in the preparation of
physical investments. ln order to implement these investments significant institutional
strengthening measures will be necessary. The required investments should include
an indicative allowance for institution building and thís institution building is described
below. As set out in Paragraph 3.4, diÍferent approaches are possible with respect to
the choice of roles for different organisations. These different roles imply different
institutional strengthening measures.

It is necessary, then, to specify the roles each ínstitution will play in any implementation
of District Focus Policy in the Meru District. The roles chosen reflect the existing
capacities and "orientation" of these organisations. In summary, they are:

- overall co-ordination with DDC, administration of project appraisal - DDO- water resources planning - Central MoWD
- water project appraisal and water supply for urban centres (except Meru town) -

District MoWD
- water supply for Meru town - Meru Municipal Council- water supply Íor market centres and ruralareas - communi§, assisted by District

MoWD and NGOs.

Given these roles, the organisational strengthening required can be described

7,1.2 Organisations

a) Gentral Ministry oÍ Water Development (MoWD)

Water resources assessment and planning will remain a central MoWD function for the
immediate future. The skills and facilities required will only be available, and the activity
is better co-ordinated from, Nairobi. Despite significant progress in institutionalising thiS
process, additional steps remain to be implemented. These are:

additional forrnal and on-the-job training of MoWD staff in the Resources
Assessment Section in techniques required, this training must be given to
officers who will remain within the section for a sufficient time to train ieplace-
ments

additional and replacement of equipment (to be determined)

additional (given existing zero capability) capaci§ and systems to strengthen
District MoWD Offices in their role as semi-autonomous water supply agencies,
specifically the ability to execute training in resources assessment, preparation
of the DWDP, o&M procedures, environmental management, enforcement,
financial systems management and techniques of communis mobilisation; this
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, aqtivity shottld',be supported by irnproved inÍormation linkagos between Central
Otfice and District

improve internal co-ordination between the RA Seqtion and other sections of the
MoWD especially with respect to pricing policy and planning of water resource
usage in catchments, and

improve links with other ministries and NGOs with respect to usage of water
resources.

b) District Ministry of Water Development

The aim of the institutional strengthening of the Distrist MoWD is to create, as far as is
practical, an autonomous water agency focused on the District's needs, The key roles
of the District MoWD will be:

with Central MoWD support, preparation of DWDP

support to DDO in appraisal of proposals for utílisation of water resources, and
in preparing proposals for investrnent packages in conformity with the DWDP

enforcement of environmental and resource allocation aspects of the DWDP

efficient construction and/or operation and maintenance of "urban" water supply
systems where required

support to all other types of water supply systems through Local Government,
Community groups and Water Associations in assessment, planning, design,
implementation, project appraisal, community participation (through NGOs too)
and financial systems

training of trainers/training of Local Government/Community groups/Water
Associations.

ln order to fulfil these roles District MoWD will requir€t :

- training in appraisal of proposals for utilisation of 'water resources

training in methodology for the prepatation of the DWDP

training and resources to enforce the provisions of the DWDP

, training in support to all other tlrpes of water supply systems in assessment,
planning, project appraisal,, comrnunity participation and financial systems

training to train members of Local Government/Community groups/Water
Associations in these skills. ,

- legislation andlaT regulations under the Water Act and possible revenue asts to

, ,, , i
The efficient construction and/or operation and maintenance of "urban" water supply
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1) Districts do have limited control of revenue collected from their systems. This
provides no incentive,for efficient operation of these systems at District level.
The appropriation in aid policy has not yet had sighiticant impact on this
situation.

2) As a consequence, District Offices are over-staffed, under skilled, and under
equipped.

The systems for giving the District such financial and administrative control are currengy
being developed. support for their implementation is thus important.

c) Meru Municipal Council

Additional staff and training in operation and maintenance are required. procedures
for O&M need to be strengthened. Given the size oÍ the distribution system in Meru
town, Íull cost recovery (i.e. including capital costs) should be possible in tfre ràng ruÀ
(say ten years). ln the interim, recovéry of O&M costs should de possible after several
yeals (t|ming should be confirmed byfeasibility studies). The systàms being developed
f9r th.e. DistricJ, giving it clear financià and administrative contiol over finaícial matïers
should be adapted and introduced to the Council's water supply administration.

d) District Development Offíce

Current staÍfing of the District Office is adequate for required liaison activities. ln order
to. strengthen the co-ordination role of thd DDo, incr'eased training oÍ DDo stàff i;
Water Resources Planning would be an asset. Such traíning snöulO Ue part ót à
programme which would result in the otficers trained remaining i-n positions where they
could utilise such training, at least until they had a chance to-train replacements.

!n addition, some revision of the legal and/or administrative base Íor the DDC,s
oversight of water matters may be necessary.

e) Community Groups

While. commun§ participation in design, construction, operation and maintenance ispossible within the cultural context of tÉe Meru peopÍe,'difïerent parts ót the District are
capable of undertaking ditferent levels of responsïOitrty. Thus, close liaison with the
chiefs and sub-chiefs will be necess?U to undbrstand t'he situatíon il; È;iórlài'rröà.lnitially, especially.for small groups, fuil cost recov-ery fi.e. inctuding càöiËiàà.lrirnï
autonomous administration of water systems, will óot be possibie. ho*erer, suchpolicies should be objectives, and pro§ressively introduced as the community moves
towards a formal, money economy. The MowD already carries out sucn activities ona limited scale.

lmplementation of an investment programme requires the acquisition of a source of
funds for Íeasibility studies and toi ca[ital investment. This sor:ràà *ayte, in additionto local or GOK funds, such agencies as the World Bank, the Africah oevelopment
Bank, NGOs, the EC, and many dltferent bi-lateral donors.
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Each oJthese organisations have different criteriafor assessmenf oÍlunding proposals,

but there are many aspects of their assessment.proce§s in common.

7.3 Feasibility §tudies

7.3.1 lntroductlon

Once the institutional strengthening arrangements are resolved in outline, and a likely

source of funding identified, a detailed teasiOitity study must be undertaken Íor proiects

and programmeé. This may in many cases as well encompass the design f9r tfe ryry
water sipply, enabling an-efficient transition to implementation. Although detailed
requirembirti'ot fundirig agencies will differ, the feasibility study should.incorporate all

the appraisal criteria sàt out in Paragraph 5.3 above. F?"h ploje.ct within-a package

snouíO' be studied individually, and the institutional and financial impact of the whole
programme on the organisations involved should be detailed separately.

7.3.2 Key lmplementation Requirements

The study oÍ alternative approaches to implementation of the proiect/programme
should address several key issues. These are:

- technical soundness,
- social impact,

institutionalarrangements,includingsourceoffunds,
- financial/economíc viabili§, includiÀg phasing of the proiect and.
- recommended project prióri§ where there is more than one project.

The basic methodologies for appraisal are set out in Ohapter 5 above.

Additional institutional strengthening activitiës required for implementation but not
covered in Paragraph 7.1 will include training counterpart statf of the MoWD to
undertake their responsibilities in the feasibility study phase.

ln addition to participation in the studies themselves, significant community.strengthen-
ing activities ih pre§aration for implementation are also required at.feasibility ph3se..

Thfs entails infdrmàtion of and díscussion with the population and assistance in the
formation of (wateQ committees by the population ,

7.4 lmplementation

lmplementation from feasibili§ phase onwards includes detailed 999ign, construction
anb setting up routine operatións. These phasescontain many activities, each oÍwhich
shoutd be?eïaibd in a iroject proposal (Appendix 6). These activities must be funded
and monitored, and the strircture of the organisation which is to co-ordinate tho proiect
package must be caPable of:

disbursing capitalfunds to recipients according to established procedures, and
gathering and processing the required data for monitoring.
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This will require training of staff, and additional equipment and resources if the MoWD
is to take on this co-ordinating role.

Effective community participation in construction and operation will require a flexible
?PPlg3c! to implementation on the part of the support organisations, principally the
MoWD. Where local communities are not familiar witn tnelequirements for mariage-
ment of formal sector organisations, such as a water supply, close contact ovei a
prolonged period of time will be required to develop and refíne workable systems.
Adequate skills and resources for such an approach must be identified at Íeasibility
phase and be in place for construction and operation phases.
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Appendix 1

DOI.IESTIC T'ATER SUPPLY DEVELOPI.IEilT ilERU DISTRTCT
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1988 - Existing Situation '1993 - Scenario 2 REAUIREO DEVELOP}IE}IT OF SUPPLIES

LOCAT I ON

Tota I
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36,294
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40,654
24,632

I }íEIIT I

Poputation Existing capacity Total. Required Additional, capacity Deveto,rcnt
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Appendix 1

TIC I.'ATER SUPPLY DEVELOPI,I€iIÏ Ii'ERU DISÏRICT

======E====:=======:=========:=====:==========:=3===ÈE3-=:S=g===a==g==============a-==E========:3========;==-=====

I988 ' ExÍsting situation 2013 ' scenario 2 REourRÉo DEvELopr{E}rr oF suppLlEsPoprtation Existing capacity ïotat. Required Additionat capacity DevetoFnentcovered Good To Behab. Popr.rl.ation capacity poputation HeH Rehabi L itat.Total % «ÍBtdafi(nr3lday) (nr3lday) Covered (n3/day) (nr]/day)
================:=====================§====B==============:====!==!==Ë==*==E==È5==Ë====s==

Íot
Poput t on

IMENÏI

È======== g===== 
=== 

- 
Ë 

====:=

T ION

=================-=-==

HUGUCH I

llB I

ÍIIIA
BIRICHIA

36,294
32,4!4
40,654

?4,63?

I 2,900
5,200

17,390

8,000

1,470
1,620
4,000

109,094

97,491

111,149

67,ut

6,W4
5,651
l+,87?,

3,064

96,194
92,291
93,769
59,964

5,32t+

4,031

872
2,321

1,470
1,620
4, 000

0

3ó

16

43

32 743

ïOTAL 131,014 43,490 32 743 7,090 385,578 20,381 312,098 't2,518 7,090

=: === == === =a=-===:== === =======i== =:=== == ===== = ==;:=== == === = ====3::===: = =3

EGO

IA
I

IUH

1ó,359

10,196
43,337

33,704
26,997

6,000
2,170

12,450
13, e00

13,000

1 ,505
1,&3
5,06
5,921

4,695

1 ,385
8ó5

3,050
3,799
4,265

1?0

0

271

429

170

778

745

59tt

260

37

21

?9

39

48

120

271

429

170

39,99,
50,ó43

120,397

147,781

81, I36

33,995

28,473
107,947

94,591
68,136

IA

TOTAL 130,592 46,82$ 36 4,377 g90 379,952 18,80 333,132 13,363 ïga

=======3=========:=======-=========a=======:====:===================E=======Ë======
=====-= = ==:===E = =:== == ===== =:

ïH II'IE}IT I

RUA

IRI

ItíA

22,070
13,766
ó0,979
4Í,1ó5
15,219

9,600
6,000

27,290
25,300

7,000

60,799
32,734

185,778

124,8A2. ,

3g,6gg

3,459
1 ,05ó

ï 5,539
7,422
ï,531

51, Ígg
26,754

1 58,499

101,502

31,ógg

3,459
1 ,05ó
9,879
5,799
1,531

0

0

5, 600

1,400

0

43

44

45

57
1.6

ó0 5,600
233 1,400

TOTAL ,153,197 73,190 48 29, 7,000 44?,80O ?9,007 369,610 21 ,714 7 ,ooq
iit

I NGA}J I

IA

24,455
16,039

49,555
32,125
31 ,277
38.99ó
13,090

========i§=*===È==a=====Ë==================

( 1 9,000)
ó,400

16,314

1?, ?00

13,ó00

1 'l ,000

2,333
a3===e=5:==== 

===E= = === i= =:Ë:== =3! ==== == Ë=== === = = = = = ===69,16? 5,563 69,462 1,230 ?,33347,543 2,656 41 ,143 2,656 0155,996 8,775 137,6g2 2,260 ó,100
93,4ó0 5,510 g1 ,2.6A 3,?16 364100,615 6,92 97,013 4,717 800

1fi,461 5,3?6 99,t61 q,176 030,90, 907 30,901 go? 0

100

364

800

6,

0

40

33

38

43

?8

0

l+15

'l ,400
1,335

1,2A0

TOI'ÀL ?0r,527 59,514 29 4,550 9,597 606,436. 33,69 546,922 19,7?2 9,5g7

IRI

ltitA

ït
I,IE. K I ONG

IRU.RUUJ INE

44,643
39,14ó
14, ó55

ï8,2/+8

34,000

8,500
4,000

11O,762

92,380

57,033
45 t717

71 ,762
58,380

28,533
4',1 ,717

=== ==3================= === ====== ==E== === =: ========== = ===== ============================
87

87

58

2?

00050

300

680

550

150

50

1.,077

2,741
1,236
1,531

3,397 ó80
2,211 530
1,08ó 150
'l ,181 50

TOTAL 116,692 85,500 73 300 1,4'0 285,992 9,595 ?oo,3g2 7,g7, 1;41A
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Appendix 1

DOi,IESÍIC I.IAÏER SUPPLY DEVELOPI,TEIIT ].íERU DISTRICT

======================.===3'===-========:==:================:=========================================*=========:=======

l9g8 - Existing Sítuation 2013 - Scenario 2 REoUIRED DEVELOP,'IENT 0F SUPPLIES

Totat poputation Existing capacity Iotat Required Additionat capacity oevetotrnent

poputation covered Good To Rehab. Poputation CaPacity PoPutation Ner Rehabil,itat'

LOCATTON Totst 7. tr'tday)(n$/day) (nrs/day) covered (rn3/day) (mllday)

========================-============:===3====E==========================:a======È===========E===========E==============

SOTJTH II.IENT I

======ti==========i====-=================-=====================-É=Ë===ÉÉ=È=====================-===B===E=:=======t======

IGOJI

l.tlIlNE
ABOGETA

I GOKI

IIKUE}IE

IttI TUNGUU

KANYAK I NE

19,146
24,ffi
16,076
12,461

40,1t34

15,137

21 ,3?6

1,400

?,wo

430

743

1,4Í!6

57,417

&,98i
48,31ó
37,452

141,112

41,461

62,091

3,353
3,004

2,81?
2,1U

10,075

1,820

3,454

47,417

49,995

48,t16
34,?72

130,517

35,961

5t,891

l,%3
914

?,812
1,756
9,116
1,446
1,9&

1,400

2,090
0

$a
743

0

1,4t36

10,000 51

Í5,000 ó1

0

!,180 26

10,795 27

5,500 3ó

10,e00 48

216

374

TOTAL 149,5ó8 54,675 37 590 6,149 45?,&4 26,700 398,169 19,9ó1 6,149

GI KI }IGO

l,rAR I ilAllT I
N. ÏHARAKA

S. ÏHARAKA

I 1,003

29,347
13,683

'18,625

3,000
3, ooo

7,750

0

10

22

42

50

23,650 518 23,650 518

8,631 1,941 65,634 1 ,894

50,6E7 Trc 27,687 773

43,744 1,335 3r,994 1,085

0

0

0

0250

TOTAL 72,618 13,750 19 3oo 0 1&,715 4,570 152,965 4,270

TIGANIA

=======!=================t===================È============================:=i=======E===============

0

Ii I ÍUNTU

UR I }IGU

I,IBEU

KIAI{JAI

AKITHI I

t.{UïHARA

KARAilA

I{ I KI NDUR I
THÀ}IGAT HA

8,593
16,3ó1

14,1 13

25,256
3ó,131

25,973
15,731

36,815
26,152

9,100
ó,ó00

I 2,000
Í9,600
11 ,750
3,000
7,050 1 ,500

19,122
48,590

38,574
67,480
E2,790

ó5, ó30

41.,822

97,743
69,752

485

2,782
1,546
3,739
2,252
2,r05
2,163
4,269
2,711

11,022
41,990
38,574
55,480

65, l9o

53,880

41 ,82?
94,693
69,752

0

2,482
1,546
3,1 1o

702

1,790
2,013
?,769
2,7'11

94 700

40 300

0

52 6?9

54 1,550

45 715

19 150

19

0

0

0

0

0

0

0

0

500

0

1

203,155 ó8,',100 34 4,014 1,500 534,503 22,452 4óÉ,403 17,123 1,500

T I llAU

= = = = = = = 
3= 

= =========-== ====== ==== ====== == = ===== == === ======É====!E========-:: ======- ===== =-=== == === =========?====

ONIUL I L I

K I R IUARA

KISITIA

11,720 1,730 15 380 270

10,443 4,63 45 36 130

11,ó20 'l ,290 11 1,182

34,418 1 ,75ó 32,&8 1 ,10ó 270

25,351 815 20,688 &9 130

zg,2g8 1,177 28,008 0 1 
'177

TOTAL 33,783 7,83 23 416 1,582 89,067 3'748 81 ,3* 1 '755 1 '577

=====3É=====:t==3rr=-E==!=============5====-====Ë====É====s:==============È====É==E===========================3========

itERU TOTAL 'l ,1g9,146 412,712 38 1r,413 35,3Í8 3,34!,787 1ó8'64}2 2'891 '075 
118'351 35'313

Notes: 1. Existing capacity is not knoxn accuratety and atso knoxn for onty Part of the suppties'
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APPENDIX 2

DOMESTIC AND LIVESTOCK WATER SUPPLY DEVELOPMENT

1. Demand year 1gg3 - Scenario 2

2. Demand year 2003 - Scenario 2

3. Demand year 2013 - Scenario 2



IC ÀND TIVESTOCK !.'AÏER SUPPLY DEVËLOPilENT I,IERU DISTRTCT

1988 - Existing Situatiorr
Poputation Existíng Capacity

Appendix 2

ï995 - Scenario 2 REAUIREO DEVELOPMENï OF SUPPLIES

ïotal Required Additionat Capacity Devetopnent

============== ================== ========-==========:============== =================: =

Iota I
Poputation Covered Good To Rehab. popul.ation Cap6city poputation NeH Rehabi I i tat.

ION Totat % (n3/day)(n31day) (m3/day) Covered (fir5lday) (nr3/day)
= == ===========================:===== =======:================================================ === ======= ===== =====:==

HUGUCH I

IMBI

HIA

RIC}IIA

36,294 12,900
32,434 5,200
44,654 17,390
74,632 9,000

3ó

16

43

32 743

1,170
1,620
4,000

45,231

40,420

49,667

50,152

2,19t
1 ,533
2,023
1, l0z

52,331

t5,220
32,29?
22,132

725 1,170
0 1,533
0 2,023

359 o

ÏOÏAL

IU

16,358

14,196
43,337

33,704

26,997

6,000
2,170

1?,t+50

13,200
'13,000

134,011 43,480 32 743 7,090 1ó5,/150 6,853 121,970 1,084 5,02ó

37 120

21 7ï8
?9 1,ï+5 271

39 1,59t+ 429

48 260 170

19,523

12,706

53,,l50
42,194

33,6t+3

729

406

1,457

ï ,540
1,??9

13,t?3
1 0,536
44,700
28,994
20,643

1ZA

0

0

0

170

ó09

0

0

0

799

TOTÀL 134,592 46,82A 36 4,37? 990 161 ,2'.16 5,361 114,396 1,/+08 290

22,A70 9,60A $
13,7& ó,000 44
60,978 27,290 45 60 5,ó00
41,165 23,300 57 233 1,400
15,?18 7,000 46

26,987

1ó,353

73,&7
51,385

1 8,302

1.188

792
4, ggg

2,318

905

17,387
'10,353

16,557

28,085

I 1 ,502

0

4,828
1 ,400

0

188

792

0

685

905

ïOTAL 153,197 rc,190 . 4g 293 7,000 1t!6,8ït 10,091 113,6U 3,57A 6,228

?4,455
1 ó,039
49,555

32,121
31 ,277
58,98ó
13,090

(19,000) 0

6,100 4a

16,311 33

1?,400 38

13,óC0 43

11,000 28

0

2,335 30,Í11 1,213
19,930

ó1,896

39,755
39,363
ír8,000

15,5?g

30,1 1 1

1 3,530
45,582
27,555
2s,763
37,000

15,528

0 1,213
E

0

168

3&
5ó3

0

0

5

776

583

982

898

991

529

ll§AN I

IA

415

1 ,400
1,333
1,200

ó,100
361

B0c

776

0

218

0

791

529

5

TOÏAL

YIRI

TI

?05,527 59,514 29 4,350 9,5g? ?54,5g3 13,972 195,069 2,314 7,308

= === ==-====== === ======= ========================== ======r-=-========== ====================== === ==== ======== ===== = = = =14,643 39,000 87
39,1t+6 34,000 87

-KIONc Í4,ó55 8,500 58

ó80

5r0
150

2,710
7,037

765

675

53,430

46,406
17,621

21 ,891

14,430

12,406
9,1?1

17,891

2,O30

507

ó15

3?5

680

550

150

50
nU-RUUJINE 18,248 4,000 ?2 300 50

TOTAL 116,69? 85,500 73 300 .l ,410 139,348 5,187 53,848 3,477 1,41A
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Ïota I

Poprtat íon

1988 - Existing Situation 1993 . Scenario ? REOUIRED DEVELOPT'iEI{T 0F §UPPLIES

poptrtation Existíng Capacity ïotaL Required Additionat Capacity Devetognent

Covered Good To Rehab. Poprlation Capacity Poprtation Ner RehabiLita

Totat Z (m3/day)(Ín3ld€Y) (d/day1 Covered (nSlday) (m3/day)
LOCAT lOll

IGOJI

}IIII}IE
ABOGETÀ

I GOKI

NKUENE

t,II TUNGUU

KA}IYAK I NE

19,446
24,88
16,076
12,461

40,414

15,137

21 ,326

1,400

2,090

450

743

1,4U

24,142
n,899
20,034

1r,5?9
51 ,521
18,500
26,401

1,0ó8

1,065

955

1,160

2,ö57
715

1,123

14,'142

14,899

?0,031
17,349

40,726
13,000
1ó,201

10,000 51

15,000 61

0

5,180 26

10,795 27

5,500 36

10,200 48

216

371

1,0ó8

1,0ó5

0

430

74!
0

1,'123

0

0

955

730

ó98

341

0

Appendix 2

DOfiESTIC AI'ID LIVESTOCK IIAÏER SUPPLY DEVELOPT,IENT IiIERU DISTRICÏ

TOT AL

GIKIIIGO

MAR I I.IANÍ I

N. THARAKA

S. THARÀKA

1 1 ,003
29,347
13,ó83

18,625

3,000
3,000
7,750

149,5fi 54,675 37 590 6,149 1%,A?.6 8,743 131 ,351 3,724 4,429

295

464

62?

255

295

514

622

505

50

250

0

10

?2

4?

12.820

34,705
16,067

22,067

12,820

31.705

13,067

14,317

0

0

0

0

TOïAL

I.I I TUNTU

UR I NGU

I,IBEU

KIANJAI

AKITHI I

ilUTHARA

KARAI.IA

I.IIKI}IDURI

THANGATHA

8,100 94

ó,ó00 40

0

12,000 5?

't9,ó00 54

11,750 45

3,000 19

7,050 19

0

85,659 2,936

1 0,072
?0,337
17,2r5
28,770
42,589

31,189
19,375
44,696
31 ,798

72,618 13,750 19 3oo 0 71 ,9O9 2,636 0

8,593
'16,361

14,113

23,?56

36,131

25,975
15,751

56,&5
26,152

629

1,510

715

150

1,972
13,Ti7
17,255

16,770

?2,989
19,439

16,375

37,616
31,798

0

0

0

0

0

0

0

3E8

0

0

483

644

736

0

1,769
381

0

1 ,038

271

783

&4
3ó5

388

4U
531

388

038

2,

740

300

1 ,500

203,155 ó8,100 34 4,044 1,500 a4ó,081 9,892 177,981 5,051 1,388

T I I{AU

ONTUL I L I

K I R II.IARA

K I SI Í.lA

11 ,72O 1,A0 15 380 270

10,443 4,&3 45 5ó 130

11,620 1,?90 11 1,182

14,536 572

12,453 408

13,949 1,120

0 192

z4z 130

0 1,120

12,806
7,790

1Z,659

TOTAL 33,783 7,8' 23 416 1,582 40,938 2,Í00 33, ?55 212 1,442

tiERu ToTAL 1,1g9,146 452,7'12 38 15,413 35,518 1,46,175 65,135 1,013,463 23,506 ?7,5?1

Notes: 1. Existing capacity is not knoun accuratety and atso knoun for onty part of the suppties.
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Appendix 2
IC À},íD LIVESTOCK IJAÏER SUPPLY DEVELOPI.IE}IT I4ERU DISTRICT

= = =: = = = ==;3===:== =:=== === = = =:====== ====== ======3 =========== 5= ===*: = =Ë =====5:===E=:= == === ==- === == == == = === ==:= = = ===: == = = = =1988 - Éxisting situ€tion 2005 - scenario 2 REautRED DEvELoptqEirT oF suppLIESÏotal Poputation Exi§ting capacity Tot8l, Reguired Additionàt capacity DevetopnentPop'utation covered Good Ïo Rehab. poFutetion capacity poputation NeH Rehabi titat.ïotal u (m5/day)(mSlday) : (nr5/day) covered (n3,/day) (rnSlday)
========E======:==::=========:===============:=3===:==5g=*===E=====:=:=======c====-=:==:====-====::======a 

==:=

IiITRAL IMEIIïI

r{l

ï;==== 
== = =::=3E=S====: = ==:==:=== = =========3=== ====:== == =====:========= === ====== ==- = ==:= === =: =

TION

it'{BI

GANïHIA

IRICHIA

36,294
3?,43t+

40,654
2,4,632

74,2d2
62,7ï',1

74,258
45,175

1,022
2,913
3,549
2,003

12,900 3ó 1,470
5,200 1ó 1,629

17,380 43 4,000
8,000 32 743

57,342 2,552 1 ,|VO
,7,571 1 ,293 1,620
5ó,858 0 3,548
37,175 1,260 0

TOTAI.

TA

134,011 43,480 32 713 7,Ogo 252,126 12,496 208,946 .5,105 ó,ó38

== ======= = ===;== -== == === = == == ====:= = ========:================ =============== ========= ===== =====:= ==== ==== = = ==

778

745

594

26A

IU

16,359

10,196
43,337

33, ?04

26,997

ó,000 37
?,170 21

12,450 29

13,a00 39
'13,000 48

1?0

271

429

17A

27,875
19,r3?
79,975
óó.855

52,2.46

1,309

790

2,729
3,009
2,39,l

21 ,875 1,199 1e0

17,562 0 0

67,325 712 271
55,ó55 985 429
39,246 1,951 170

ÏOTAL 130,592 46,920 36 4,377 990 246,§3 10,215 199,863 4,939 ?90

H IHEI{T I

RUÀ

RI

ilA

z?,070
13,766
60,978
41,165

15,218

=g===i==========;Ë===:=3È=:==3=:==*=================:====i========:======:==:===-============== 
=:==9,600 43 4o,qq6 ?,,fio 3o,gt+6 2,170 o6,000 t+[, eS ,111 1 ]eS fi ,114 1 ,323 027,290 45 60 5,ó00 117,Ogg g,g06 gg,g09 3,?tt6 5,ó00?3,300 57 ?33 1,400 8A,A74 1,255 56,774 2,622 1,4007,0a0 46 26,553 1,552 19,553 "t,552 0

TOTAL 153,197 73,19A 48 2g3 7,OOA 287,2U 18,206 214,096 10,913 7,000

HI

I iIGAN I

0

40

33

58

43

28

0

lÀ

e4.455

16,039

49,555

3?,125
31 ,277
38,99ó
1 3, C90

(19,000)

6,1AA

16,314
12,200
13,6A0

1 1 ,000

415

1,400

1 ,335
1 ,200

2,333

ó,100
36t
800

lt5,703

3A,779

97,144
6B t929
62,657
72,797
21,883

2,2§7
1'l'39
9,51V
5,534
3,613
5,5ó1

903

45,VA,
2,4,379

80,830
{r8,729

49,0r7
61,797
21,gll3

0

1,439
3,002
1,77C

1,47&

?,361
903

2,207
0

ó,100
364

800

0

0

ÏOTAL 2A5,527 59,514 2? 4,350 g,5g7 391 ,892 24,774 3t32,37g 10,953 9,171

IRI

TI

ETI.'E - K IONG

RU. RUUJ I NE

r?====5======5=====================È= 
========_=======:*====44,643 59,000 87 680 76,725 4,85939,146 34,000 87 530 65,358 1,80714,ó55 8,500 58 i50 25,515 1,29718,2/18 4,000 A? I00 50 IÍ,5I5 1,ZZz

37 o7?5 4,179 680
31,358 1 ,277 530
17 ,O'15 1 ,147 150
27,575 877 50

TOTAL 116,692 85,500 T3 300 1 ,t ,lo i99,173 g, ,lg0 113,673 7,19A 1,410

z-ö



TotaI
Popr.rtation

1988 - Existing Situation
Popttation Existing CaPaci tY

Covered Good To Rehab.

Total Í (n5/day)(tÉ/day)

2003 - Scenario 2

ïotat Recpired
PoFrtation CapacitY

(m3/day)

REOUIRED DEVELOP}IENT OÉ SUPPLIES

Add t ona Capac ty DeveI

Pop;t at on NeH Rehabi

Covered <rlE/day, (m3/daY)
LOCAT I ON

Appendix 2

DOI,IESÏIC ÀND LIVESTOCK I/ATER SUPPLY DEVËLOP].IE}'IT MERU DI§ÏRICT

SOUTH ITIE}ITI

IGOJI

}IITINE

ABOGETA

I GOKI

NKUEiIE

MI TU}IGUU

KANYAK I NE

19,446
24,688
16,076
12,461

40,434
15,157

21 ,326

1 0,000
I 5,000

3,180
10,795

5,500
1 0,200

1,400

e,090

37,2?6
43,995

,1,11?.
24,116
U,5,6
27,670
40,479

1,936
1,885

1,757
1,971

5,216
1,?70

2,049

27,226
29,995

31 ,112
?0,936
73,761

22,170
30,279

1,400

1,885

0

430

743

0

1,186

430

743

4§

51

61

0

?6

27

36

48

1

1

4

536

0

757

541

257

89ó

563

216

374

TOTAL 149,5ó8 54,675 37 590 6,149

THARAKA

= = ===== = = = = ====== ========== == == ====== E= =====-====

I 1 ,003
29,307
13,683

Í8,ó25

50

289,114 16,4& 234,479 9,530 5,944

GIKINGO

|rAR I l,tAilÍ I

II, THARAKA

S. THÀRAKA

3,000
3,000
7,750

0

10

22

42 250

17,403
48,750

22,142
31,035

489

2,573
1,095

w

17,403
4r,v5o
19,182
?3,285

489

2,523
1,093

611

0

0

0

0

TOïAL 72,618 13,750 19 500 0 119,370 5,019 105,ó20 4,719

TIGÀIIIA
a=============5=i=====================================:==========a=====================================

0

I'I I TUNTU

UR I NGU

l,,lBEU

KIANJA:

AKITHI I

MUTHARA

KARA}tA

}IIKINDURI

THANGAÏHA

ONTUL I L I

KIRIMARA

KI Sll-lA

8,593
16,361

14,113

23,256
36,151

zr,9T3
15,751

36,*5
26,152

8,100
ó,600

12,000

19,óoo

11 ,750
5,000
7,050 1 ,500

13,8óo

31,431

25,w3'
44,0r2
59,287
45,142
29,442
65,973
47,0&

455

1,482
1,140

2,437
2,411
4,448
1 ,05ó
2,542
1,871

5,760
24,831

25,793
32,O52

39,87
33,392
?6,442
58,923
47,064

20,63?
13,076
18,880

0

1,182
1 ,140
1,808

901

3,733
90ó

1,042
1,871

94 740

40 500

0

52 629

54 1,510

45 715

19 150

19

0

0

0

0

0

0

0

0

5001,

0

203,155 ó8.100 34 4,044 1,500 362,044 17,U2 293,944 12,583 1,500

T IMAU

==========.======================e=====È=======Í====*=========É======================É=========

11 ,T2O 1,750 15 380 274

10,443 4,63 45 36 130

11,6?0 1,290 11 1,182

22,362 1,047

17,ï59 ?15

20,17A 1,W3

397

549

811

270

130

1,182

ÍOTAL 33,783 7,§3 ?3 416 1,582 60,271 3,755 5e,588 1,757 1,582

===E== ====== = === = ====== == = == = ===== == ======a========:==== =t= ========= ===== ============= == === ========= ======== = ======

ttERU TOTAL 1,199,146 452,712 38 15,413 35,518 z,ZAE,zgg 117,551 1'755'587 67'876 34 ,555

Notes: 1 Existing capacity is not knorn accuratety and atso knorn fór onty part of the supplies'
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=== = ===== == *=a §=;=====3E=== *g == 
g3==:= 

= 
5S=: iE =gE=E=*:i=aÈ:*=====: *=:== aÈa3== 

==§EË;E**E== == =:=5 =:==: ==E: =Èa, =*!=;=a * 
==; = = = =1988 - Existing situation e'lr - scenario 2 REaurflED DEvELopr,rENï oF suppLl'sÏotaI Population Existing caPacity ïotàt Required Àciditionat capacity Develo*nenrPopulation covered o:* To Rehab. poprrr,ation capacity pöputation NèH Rehabititat.LocArl'lJ Íotat * (n§/day)(íÈlday) (:nrlday) covered (Ír8lday) (nr3,rday)===== * == === =3 == == ==§?====:=:=È====:=:==!== 

==g-=====x-=c====:=* =:s*=== =a ==-=5;É=:====== == ==== ===== ====B= ===;= === =:== = = == = =
CEIITRAL II.IËNTI

DOilESTIC AND LIVESTOCK },ATER §UPPLY DEVELOPÍiIEilÏ },IERU DISÏRIÉT

Appendix 2

*===3===aa===::

1,4ïA
'l ,6?0
4,000

U

385,578 z4,g7o 342,Ogg ,17,03? 
T,Oga

I §EI'íBE

TOTAL

TA

I

IU

134,014 43,490 32 7& 7,Agg

3=- =:==:=É =* ====a=: §=È == ÈE==3= 
=E==*Ë*=== = == E====*==:==

EGO

1ó,358

10,196
43,337

33,704
26,997

6,000
2,170

12,1.5A

13,200

1 5,000

37

21

29

3?

18

120

2ï1
429

170

=*=a===Ea= =g=====3======== =i: s= a === ===== ==a=== É= 
== = 

Ë= =§:=: i39,995 2,451 3j,995 z;33l tao3A,643 t,708 2g,473 930 o12A,397 5,187 107,917 3,471 271
107 ,781 6,385 94 ,581 1fi6? 42ggl, '13ó 5,041 óg,15ó 4,611 fia

H
778

745

594

26A
IA

TOTÀL 13A,592 46,820 3ó 4,377 990 379.95a 21,072 333,132 ,15,7A5
990

IH II4ËNT I

=É==== ===*::======3 i======== 
===5==== e==s= E;= 3Ë= =3 =g= i====== 

==ë=_ë= =§= E*=== -==:= 
= == == _= ===a=:_ g E=:g* 

= =a== = 
i =: = = === =:9,600 /r3

64,799 4,?95 51, Igg 4,2956,000 41 3?.,734 2,282 ?6,731 2,'2gz
U

?7,29A $ ó0 5,600 185,778 16,539 1 58,498 11,g7g 5,ó0023,300 57 233 1,400 124,802 9,590 1 41,502 6,957 ï,400

i tRUA

IRI

IITIA

AK!

AKI

22,07a
13,766
ó0,978
41 ,'.165

15,218 7,000 46 38,ógg z,g2g 31,688 2,829 0
ïOIAL 155,197 73,190 t+8 ?% 7,000 442,800 34.535 3ó9,ó10 27,?4e 7,000

THi

GE

I NGAÍiI I

IA

JUK i

===3== = = 
a= =:==E==: ==== == É3Ë====*=5===

24,455
16,0t9
49,355
32,125
31 ,277
38,99ó
13,090

=== ==È=*=ët=5ï= == ===;, === =§E;==E=5 *

2,333 69,462
=* =: s=e == 3==== _ =g=;* E* e=:!: 

= = 
a €

1,397 69,462 2,A64
(19,000) o

6,400 40
16,314 33
12,200 38
t3,600 43
11,000 28

0

4.t5

1,400

1,335

1,2A0

108

364

800

6
íÍ7,543

153,996

93,46A
't00,613

11A,461

30,901

2,950
1ó, 515

6,990
7,592
ó,991
1,577.

41,143
137,ffiz
81 ,260
87,013

99,161

30,901

2.950
1 0, 000

5 ,1?.6

5,147
5,681

1,57ï

=*=g:§=*====

?,331
0

6,100
364

800

0

0
TOÏAL 205,527 59,51í 29 4,350 9,597 646,435 46,792 5té,g?2 32,845 9,597
YIR I

IHA

TI

-KION6

I RU. RUUJ I }JE

41,643
39,14ó
14,655

1 8, a18

39,000

34,000

9,500
4, 000

=====E§== == == Eg= === =€=== =*= §===:=

87

87

58

?z 300

680

530

150

50

=E===*= =à=:== ==EE= = 
5 != == ==83 == === È

110,762 8,909 71,162
9?,38C 3 ]27 58,380
37,033 2,264 28,533
45,717 ?,293 11,?17

===*========:s===a_==Ë

8,229 680
2,7s7 530
2,114 150
1,935 50

15,orc 1,410

TOÏAL 116,69?" 85,500 73 500 1,t+fi 285,892 16,783 ?00,392
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Appendix 2

Dd.IESTIC AND LIVESIOCK UÀÍER SUPPLY DEVELOPiIENT i{ERU DISTRICT

===-====Ë=============:======Ë====-======a============33============B==:====================================i============

1988 - Existing Situation 2013 - Scenario 2 REOUIRED DEVËLOPI'IEIIT OF SUPPLIES

. Total, popriation Existing capacity Totat Required Additionat capacity Devetotrlent

poputation Covered Good ïo Rehab. Pop.rtation Capacity Poputation NeH Rehabititat.

LocATroH Totat u (m3/day)(Ín3/day) (nr3/day) covered (m3lday) (ttt3lday)

SOUTH I}'IENTI

=====:====================================================:=======E==-==============:============t===:=============:===-=

IGOJI

I'ilïtNE
ABOGÉTA

I GOKI

NKUENE

}IITUNGW

KÀIIYAK I NE

19,446
a4,688

16,076
12,461

40,134
15,137

21 ,l?6

'l ,400
2,090

430

743

1,4t!6

57,t*17

&,995
46,31ó
37,452

141,112

41,461

62,091

3,851
t,62
3,489
,1612

I 1,082

2,130
4,137

47,417

49,995
4E,316

34,272
130,317

35,961
51,891

2,454
1,572
3,489
3,2O2

10,1?l
2,056
2,651

1,400

2.090
0

450

743

0

1,486

Í0,000 51

15,000 61

0

3,180 26

10,795 ?7

5,500 3ó

10,200 48

216

374

TOÏAL 149,568 54,675 37 590 6,149 45?,U4 32,2% ,98,169 25,517 6,149

THARAKA

=:========= = ===== ============= = = ===i=== == =====a== =============== ======= ====== ==:=================== === ===== = =====

GIKINGO

HAR I I,IANT I

N. THARAKA

S, THARAKA

1 1,005

?9,307
13,ó8:t

18,625

3,000
3,000
7,750

23,650
ó8,ó34

30,687
43,711

857

4,502
1,816

1,538

23,650
65,634
27,87
35,991

857

4,45?
1,81ó
1 ,2&8

50

250

0

10

22

42

0

0

0

0

TOTAL 72,618 13,750 19 300 0 1&,715 8,713 152,965 8,413 0

TIGANIA

=========l====E===a========================:=============================:========================================= 
=====

MI TUNTU

UR I NGU

MBEU

KIANJAI

AKITHT I

IIUTHARA

KARAMA

I.IIKINDURI

T HANGAÍHA

E,595

16,361

14,113

23,256
3ó,131

25,975
15,731

36,845

26,152

6?9

1,510

715
'150

19,1?2

48,590

38,574
67,480
82,790
ó5,650

44,822
97,743
69,752

815

5,0ó8
2,165
4,765
4,376
7,900
2,181
1,9#
5,503

11,0??

41 ,990
38,574
55,480

ó3,190

53,880
41,822
90,693
69,752

75

2,78
?,165
4,136
2,W
7,185
2,031
3,16
5,505

8,loo 94

6,ó00 40

0

12,000 52

19,ó00 5t*

11 ,750 45

3,000 19

7,050 19

0

74A

300

0

0

0

0

0

0

0

I ,5oo 500

0

203,155 68,100 34 4,0t 4 1,500 534,503 33,739 4&,403 28,195 1,500

T It',lAU

= ===== === = = ===== ==== == ====== === ======== == == = 
i= === ============ = == ===== ===============:== = ===== ====== ====== == ====

oNTULTL! 11,720 1,730 15 380 270 34,418 2,107 32'ó88 1 
'457

KrRrltARA 1A,443 1,63 45 36 130 ?5,351 1,315 20,ó88 1'149

KIStr,itA 11 ,620 1,290 11 1,182 29,298 5,668 28'00E 2,4&

270

130

1,'182

TOTAL 33,783 7,83 23 416 t,582 8g,oé7 7,090 81 '384 5'092 1'582

=================================E==========================Ë==a==================E-====Ë==========3==========!===a:=

MERU TOTAL i,1gg,146 452,712 38 15,413 35,318 3,343,787 225,680 2'891'075 175'149 35,318

Notes: 1. Existing capacity is not knoxn accuratety and atso knoun for onty Part of the suppties'
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Appenelix 3
I'IATER REscxJRcEs ÀssESst{E}lT & PLA}INItlG pRoJEcr }tERu DIsTRtcr sïuDy

: 
= =:-= == = == ========= = ==s=*==== === =§== ==:== == = == == ==- ==:x = ==Ë=====:====== *=g5== ==== = ==:e = ==5= E 

= = 3===== -= = == = = =r=Availabte lrríg. l,/ater coverage ïotat Lard potentieL in X coverage
for lrnigation Reguirefie.nt in x of Area of ïotat Locationat Area in hectaresLocAïioli mï/day m3/ha,/year Àrea knz High !,tediun Lou High Èlediun Lou

= === == = E= == ==É======= ==* = == ========== ===-====*= ===*- ===; *= == === =5=3 ====a E====== ===:= =:: === ==*=i§= ==3 === =E= =a===

CENÏRAL IMENTI

=== --:== =:===E =:====== === ==+*====== = ==a;= =i ========*===*=::E =:=§*=§::======e3=*:= ======:*======== =:=
ÀBOÏHUGUCH I

GAT I!$iB I

I.ITIANCANTH I A

KIBIRICHIA

37,621
'18,450

61,447

?6,232

ó,000
7,4A0

I 0,000

1 0,000

15.4
7.0
q.é

3.0

0

0

19

2A

62

57

za5

t31

100

100

20

40

0

0

61

4B

954

10'l

955

399

TOTÀL 143,750

, GEI'IBE

; == = = = = = -= == E====== 
== ======d===

5.7 475

112.

19

195

193

115

46 t0 15 a,ó88

:==s=:= =====E= =:= =: ===§* = =a zE= ==*= ====a= ==a == -=E== = ====== ===== = === - =E = = = = == a 3=g=
KAIIGETA

K I EGOI

AKACH I U

I.IAUA

IIJ IA

3,076
1,627

37,289
29,502
?'?a6

1 2,000

1 0,000
13,000

1 5,000

1 2,000

?5

100

z6

6

100

0.3
1.3
2.2
'tc

0.2

55

0

0

47

0

39

25

436

299

28

20

0

74

47

0

TOTAL 73,70a

3,636
4,379

16,106
14,364

38,569

1.3 634 35 41 21. B?7

3ó

50

0

0

45

46

0

350

243

587

2tl

50

0

U

?5

U

NORTH iI,IENTI

=!== ===== = ===Ë §= ====== ==;= =33=== == == - ======= === ==-t= == === ==s== = =3É === == = === = == == = = = -= Eg:== 
= =! = =:KI I RUA

RUIRI

NTII,IA

NYAKI

GIAKI

1 ?,000
13,000

7,000

9,000
1 0,000

0.4
0.5
6.7
2.3
ó.5

114

ï48
52

107

90

40

0

100

100

30

=========*=====

51

TOïAL 77 ,050 Z .i 5 il 45 ?.t, i0 1 ,225 , 51

HITHi

== = == === ======3i======*:::== =:====== E=:== == *=*==:==g5======== 
== ==*= §:: == ==-: === ==:== == === = === =: ==s===a 3= 

= ===i =:t'lAGUr,t0tt I

Mt,0NGE

KAR J N§Ai,I I

I.IUI IIAMB I

CI{OGOR IA

KI ERA

KAI,IJUKI

50,84ó
10,176
6ó,961

53,155

37,963
87,594

1 00,00ó

8,000
7,000
8,000
8,000
7,000
9,000

1 2,000

30 50

85 15

42 58

6/* ?8

100 0

30 70

047

9.1
10"0

8.1
12.3

14.2,

10.8

10.1

967

2?.1

273

010

425

480

0

20

0

0

I
0

q2

r0ó

22

158

a2

58

137

126 1,267

TOTÀI. 406,700 1A.? 689

NTONY I R I

== = - = =========- = = =:====== =a ==== ===:= == ===== === ========3===== ==3rïHrl4A ó,000 14,000 o. í 500
iluïUAT I 8,900 15,000 0" 1 627
ANïUBEïIJE-KIOH 950 16,000 O" 1 89
AïHIRU-RUUJil|E 1,000 14,000 0.1 109

39 t7 14 5,T26 1,26T 0

==== a= ====== == == === = = 
3=:=5== == _ = ==:= = ==:=:= = = ===30 20 50 65

12 23 65 89
1060309
20 4A 48 11

TOTÀL 16,750 0.1 1 ,3?5
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Appendix 3

IIATER RESCI,,RCES ASSÉSSI,IEiIÏ & PLA}IiII}Iq PROJECT HERU DISTRICT §ÏIJDY

==: = === === ======== ======== ==== = ======== È==== É========= ===== == ==========E3= 
3===A-= ====' === === =!= = == =;== = == =:=== '

Avaitabte lrrig. tlater coverage Totat LaÍrd Potentiat in I coverage

for Irrigation Requirement in % of Area of Total Locationat Area in hectares

IOCATIOII n}/day r}/ha/year Area km! High lledium Lo91 High llediun LoH

========================i=============:==================================:=============================-=======

Sq,ITH II'IENTI

=======================================3=========E=======é===============E=============:=======================

IGOJI

MITINE

ABOGEïA

IGOKI

}IKUE}JE

}T I TUiICUU

KA}IYAKINE

22,657
5?,6?
33,305

23,269
35,316
45,314

39,478

7,000

7,000
7,000
7,000
7,000

9,000
8,000

13.3
13.3

14.8
't5.5

13.2
10.5
11 .9

88

57

100

100

100

24

51

0

?3

0

0

0

?0

0

12

20

0

0

0

5ó

49

37

8ó

49

38

58

74

ó3

1

492

,144
724

50ó

767

7&
750

TOTAL 252,000 12.7 405

THARAKA

= == = -== === = ========= =E ===== ===5-== =========== ====== ==;== ==:=5=========a====:==== === ============== === = ====: = === =

68 23 95 149 0

GIKINGO

MAR I Í.,IA]iIÏ I

N. THARAKA

S. THARAKA

41,530

83,061

137,300

69,309

1ó,000

1 4,000
1ó,000

15,000

2.2 183

,66
ó05

249

10

45

?7

58

395

902

305

811

2.5
2.?
3.3

0

0

0

0

90

55

T5

62

0

0

0

0

1,

TOTAL

I.II TU}ITU

UR I }IGU

MBEU

KI,ANJAI

AI(ITHI I

t.IUTHÀRA

KARAI,IA

I'I I KI }IDUR I

T HAiIGATHA

351.200

'11,7&

4,973
17,291

10,745

20,482
25,900

5,ó91

25,109

42,44'

2.4 1,40' 03t o 3,413 069

80

0

0

0

71

48

10

27

26

128

76

263

163

311

303

72

382

497

12

5

87

20

62

TO

40

70

44

7

ïIGA}IIA

======================================================É==================E=====================================
t5
t3
80

38

19

20

?9

67

I 4,000
1 0,000

1 0,000
1 0,000
I 0,000
12,000

1 2,000
1 0,000

13,000

2.0
1.1

5.,l
4.4
4.4
3.4
1.8
4.?
3.4

65

68

52

37

71

88

41

91

147

1ó2,400 3.3 6ó0 33 35 32 2,195 0

TIMAU

== = = =======a ========== =:3Ë ==== == ========5 = == == = =============== == ================== === ================= ====== =-=

oNTULTLI '18,959 9,000 1.5 207 80 20 0 320

KIRTMARA 15,845 9,OOO 1.5 173 10 42 48 28
Krsil.rA 21,896 9,000 1.1 381 40 25 35 421

TOTAL 59,700 1.3 761 44 28 28 1,009

ilERU ïOTAL 1,523,210

0
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APPENDIX 4

COST E§TIMATE

OF

DOMESTIC WATER SUPPLY DEVELOPMENT

1. Demand year lgg3 - Scenario 2

2. Demand year 2003 - Scenario 2

3. Demand year 2018 - Scenario 2



ESTII,IÀTE OF DOI.IESTIC HATER SUPPLY DEVELOP}IENT " 1993 I.IERU DISTRICI

22,050,000
19,545,000
19,095,000

Appendix 4

TOTAL

cosrs

24,404,OAA

19,545,000
19,095, 000

57a, oo0

TOïAt

COSTS PER

BENE F I C,

(Ksh. )

75'
555

59r

26

TION

ICHIA

iÈ.IENT I

IA

Year 1993

Additionat
Poputation

covered

32,331

35,220
3?,287

27.,132

22,000

22,000

22,O00

22,000

2,354,000
0

0

57?,000

15,000

I 5,000
1 5,000

Ner l,later Suppties
Capacity trater Unit Cost Totat Cost
Develotrn, Source (Ksh. per
(rn3,/day) r8lday) (Ksh " )

Rehabi t itated Hater suppties
Capacity Unit Cost . ïot6[ Cost

DevetopÍn. (K$h. per
(n§/day) Ín3/day) (Ksh. ) 1xsh. )

0

0

07

26

1,474
1,303

1,275

0

^L 
121,970

13,5?3

i 0,55ó
40,700

?8,994
24,&3

r33 2,926,000 4,046 60,ó90,000 ó5,61ó,000 522

A

IU

120

0

0

0

143

7g&

0

0

0

1

s

§

€

ó

s

22,000

22,000

22,000

24,000

22,000

6,9og,0oo
0

0

0

14, 1 02,000

15.000 1,800,000 8,708,000 61t4

1 5,000
1 5,000
1 5,000 2,550,000 1ó,ó52,000 80

0

0

0

0

0

0

0

0

7

oTAL 114,396 955

I I'IENT I

17,t87
1 o,153

46,557

28,085

1 1 ,302

e1,010,000 290 4,350,000 25,360,000 22?

855 §

330 s

0s
152 S

412 s

22,000

22,000

22,000

?2,000

?2,000

18,810,000

7, e60,0oo

0

3,344,000
9, 0ó4,000

0

0

4,372
1,400

0

1 5,000
1 5,000

ó5,580,000
21,000,000

1 8, 61 0, 000

7,260, 000

65,580, 000

24 .344, oo0

9,0é4, ooo

1 ,062
701

1,409
$67

802

AL 113,684 1,719 38,478,000 5,772 M,580,000 125,059,000 1, 100

IA

30,1 1 1

11,530

45,582
?7,555
25,763
37,000
15,528

nc
642 s

0s
0s
0s

156 S

290 s

22,000

22,000

2?, ooo

22,000

e2,000

2e,000

2?,000

0

14,124,O00

0

0

0

5,476,000
ó,380,000

1 5,000

1 5,000

15.000

1 5,000

13,185,000

25,380,000
0

3, óó0,000

13, ',l85 , ooo

14,1?4,004
25 ,380, 000

0

3, 6ó0, 000

3,47ó, ooo

ó,380,000

438

1,Q14

557

0

1t+Z

9t,
t111

879

U

692

0

U.4

0

0

AL 195,069 1,090 23, 980, 000 2,8'l 5 42,2?5,000 óé,205,000 339

=================-=====5=============E===S=======Ë==:==========a============Ë-:==================* ====264 s e2,000 5,808,000 680 15,000 10,200,000 1ó,008,000 1,109
26A GH ?3,70A 6,16?,00A ó,162,000 {Zz
324 s 22,00a 7,1?9,000 , 530 15,000 7,950,000 15,079,000 1,215
?28 s ee,000 5,016.000 150 15,000 a,250,000 7,2&,AOO 797
90 s 2e,000 1,980,000 50 15,000 750,000 a,730,000 153

IRI

K

- RUUJ

11.,430

12,406
9,12',1

1 7,891

AL 53,848 1,166 2ó, 094, 00Q

4-1

1,410 21,150,000 47,2*4,00A 877



COST ESTIT.IATE OF DO,IESTIC L'ATER SUPPLY DEVELOPI.TE}IT . 1993 I,IERU DISTRICÏ

I 2, ó00,000

1 2,300,000

Appendix 4

ÍOTAL

cosTs

(Ksh. )

1 2,600,000
1 2,30o, ooo

14,?1Z,0oo
8,012,000

38,381,000
2, ooz, ooo

1 2,630,000

Year 1993

Addi t i onet

Poputat ion
CoveredLOCAT ION

IGOJI

MIÏINE

ABOGEÏA

I6OKI

NKUENE

I,II TUNGUU

KANYÀKI NE

Ne§ !later Suppties
Cap€city tJater Unit Cost ïotat cost
Devetopn. Source (Ksh. per
(rÈ/day) n6/day) (Ksh. )

Rehabi t itated lJater Suppl ies
Capacity Unit Cost Totat Cost

DevetoFn. (Ksh. per
(tn3lday) n3lday) (Ksh.)

TOIAL

cosTs

SOIJÏH II.tE}ITI

1 5,000
15,000

6,45o, ooo

I 1,145,000

BENE F I
(Ksh. )

891

826

709

&9
942

154

780

14,142
14,899

20,034
1?,349

40,726
I 5,000
16.201

0

0

&6
7'.!

I ,239
9l

0

22,000

22,0OO

?2, ooo

22,000

?2,400
2?,000
2?,AOo

0

0

14,21?,OoO

I , 562, ooo

27,2t6,000
2,002,000

0

I 5,000
1 5,000

S

s

s

s

s

s

s

E40

820

0

430

743

0

&2 15,000 12,630,000

TOTAL 131,351 ?,,016

THARAKA

12,8?0

31,705

13,067

14,317

/t5 ,012, 000 3 ,675

4, 1 58, 000

15,090,000

5, ó7ó, ooo

4, I 58, 000

55,125,000 100,137,000 762

GIKINGO

ÈlAR I I'lAllT I

H. THÀRAKA

S. ÏHARAKA

189

595

258

189

s

S

s

s

22,0AO

22. oo0

22,000

22,000

0

0

0

0

1 5,000 0

4, 1 58,000

1 3,090,000
5,676,00O
4,159,000

324

413

434

290

TOÍAL

TIGAIIIA

71 ,909 1,231 ?7,08?.,000 0 o 27,082,000 377

I't I TUNTU

UR I I'IGU

I'IBEU

KI ÀNJA I

AKIIHI I

MUTHARA

KARAI.IA

I.IIKINDURI

TI{ANGATHÀ

1,972
13,737

17,255

16,ir70

22.,989

19,419

16,375

37,646
31 ,W8

22,000

22,000

23,700
22,000

22.000

e2,000

?2,000
22,000

22,000

22,000

0

0

9,36ó, 1 o0

9,042,000
ó,390,000

0

0

353

411

290

0

0

373

0

762

0

0

0

0

0

z2

0

s

s

0

0

ó09

524

380

0

0

501

117

527

0

0

0

0

8,366, 1 oo

9,042,000
6,58o, ooo

0

0

g, 20ó,000

l6,85o. ooo

16,7&,000

GU

0

0
g, 206, ooo

0

16,7&,AOO

1r1 15,000 16,830,000

'177,981 2,189

12,806
7,790

1?,659

48,75E,100 1,1?z 1ó,E30,000 ó5,588,100 369

T II.IAU

======================================= ===================================================================

ONÏUL I L I

KIRI}IARA

KI SI}tA

0

79

0

S

S

s

22,OOO

z?,04o
22,000

0

1,739,000
0

1 5,000
1 5,000
15,000

32

r30

504

480,000

1 ,950,000
4,560, ooo

480,000

3, ó88, ooo

4,5ó0, ooo

37

475

360

ÍoTAL 33,255 79 1,738,000 46 6,990,000 8,728,000 26?

MERU ïOïAL 1;013,463 10,ó38 235,078,100 19,196 293,9í.0,000 529,018,100 522

i'lotes: GH = GroundHater

S s Surface lrater or Spring
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Appendix 4

ESÏIMATT OF DOI,IE§ÏIC !{ÀÏER SUPPLY DEVELOP',IE}IT . 2OO5 iIERU OI§TRICT

Year2003 !,1 ep tlater Suppl.ies
Additionat Capacity Llater Unit Cost ïotaI Cost
Poputation Devetopn. Source (Ksh. per

Covered (m3/day)

RehEbi t itated lJater Suppt ies
Capacity Unit Cost Total Cost
DevetoFn, (Ksh. per

m3/day) (Ksh. ) (m5ldayl m}/day) (Ksh. )

TOÏAL

c0sTs

(Ksh. )

58,064, 000

45 ,244,O00
35, 775,000

1ó,23ó,000

TOÏAL

COSTS PER

BENE T I C.

(Ksh.)TION

MBI

57,342
57,571

5ó,959

37,175

1,174
t,620
2,385

0

'15,000

1 5,000
15,000

I FIENï I

TH IA

ICHIA

013

786

629
1.37

637

952

0

v38

§

c

s

S

22,000

e?. Goo

22,A00

22,000

56,014,000
?0,944,000

0

1 6,236,000

?2,050.000
24,300, 000

35, 775, 000

AL 208,946 3,327 ï3,194,O0A 5,475 82,125,000 155,319,000 7t3

TA

IU

Gr{

s

s

S

s

GH

120

0

271
t+Zg

170

591

1ó3

0

247

38ó

467

601

21 ,875

17,562
67,525

53, ó55

39,246

509

150

0

452

ó50

715

1,000

22,0AA

23,700

22,AA0

z?,ooo
27,040
22,000

23,700

15,000

'15 , 000

1 5,000
1 5,000

1 ,800,000

4, oó5 , oo0

ó,435, 000

2 , 550, 000

s 1 1 , 198,000

3,555, 000

0

9,944,444
1 4,300,000
15,796,000

23, 700, ooo

1?,99E,000

3,555, 000
n

14,009,000
?a,T35,oAo
18,3/16,000

23, 700, 000

AL 199,9ó3 3,479

I IIENT I

78, 493, 000 990 14,850,000 93,343,000 467

3C,846

17,114

89,809
56,774
19.,553

1,144
500

371

?00

?,571
1 ,933

756

22,000

25, 700

22,000

23,70A

22,000

22,000

22,000

25 , 168,000

1'l ,850,000
9,162,000
4,710,040

5ó,562,000
4A,326,000

16,ó32,000

1 5,000
1 5 ,000

s

Gr

s

GH

§

s

S

0

0

25 , '!ó9, ooo

1 1 ,850,000
8,162"000
4,710,400

1 40,562,000

ó1 , 12ó,000
1 6,63e,000

81ó

384

177

277

1 .565
'l ,080

851

5, é00

1,400

0

84 , 000, 000

21 ,000,000

AL 21t+,096 7 ,375 1ó3,440,000 7,000 105,000,000 eó9,440,000 1,25t+

IA

45,7A3 0

24,379 1 ,2í+1

80,830 0

48;V29 852

49,A57 1,005

61,797 1.386

e1,883 505

0

27,30?,ooo
0

18,714,0A0

42,110,000
30.49?,000
1 I , 06ó,000

25,200,000

55,740,000
5,460, ooo

1 2,000,000

25 , 200, 000

27,302,000
55 ,740, 000

2{+,?04,000

34,110,000
30, 492 , 000

1 1 ,06ó,000

22,000

22,000

?2, ooo

22,00o
22,000

22,000

e2,0oo

1,680

0

3,716
3&
800

0

0

1 5,000

I 5.000
1 5,000
1 5,000

551

1 ,1ZO

ó90

497

ó95

493

50ó

ÀL 332, 378 t+ ,987

4-3

98,400,000 208,1ï4,000 626109,714,S00 ó,560



Appendix 4

COST ESÏI]'IATE OF DOI.IESTIC LIATER SUPPLY DEVELOPI.IEXÏ . 2OO3 I4ERU DISTRICÍ

Year2003 NeH !rater suppties
Additionat Capacity Llater Unit Cost TotaI Cost

Poputation Devetotrr. Source (Ksh. per

LoCATIoN Covered (mllday) m3/day) (Ksh.)

Rehsbi titated Uater Suppl ies
capacity Unit Cost Totat cost
Devetogn. (Ksh. per
(r8/day) ÍÍÈlday) (Ksh. )

ó80

TOTAL

cosTs

(Ksh. )

27,382,000
1 ó,590, 000

l7,85o,ooo
I 1,850,000
g, lgo, ooo

4,740,000
1 0,804,000

0

ÏOïAL

cosTs

BENE F

(Ksh.

NTONY I R I

I ÏH II,IA

I1UÍUAT I

ANTUBETUE.KIO

ATH I RU. RUU.' I iI

37,725

51,358

17,015

27,575

22,oO0

23,700
?2,000
23,700
22,00a
?3,700
22,000

23,700

17,182,000

1ó,590,000

9,900,000
1 1 ,850, 000

ó,g30, ooo

4,740,000
I 0,054,000

0

t 5,000

1 5,000

'15,000

I 5,000

10,200,000

7, g5o, o0o

z,29o,ooo

750,000

781

700

450

500

315

200

457

0

s

Gx

c

G*

s

Gr

s

GH

150

550

50

ToTAL 113,673 3,403 T7 ,?46,000 1 ,410 e1,150,000 98,39ó,000

scnrïH tilENTI

----J======

IGOJI

I,IITINE

ABOGETA

I GOKI

NKUENE

I(I TUNGUU

KAI{YAX I NE

?7,726
28,995
31,1 12

20,936
73,761

22,170
30,279

198

0

1,?79

5ó5

3,5Tï
50ó

1?4

22,000

22,O00

22,A00

22,00A

22,000
22,000

?2,000

4,35ó,000
0

28, 138,000

1 2,430,000
78,694,000
11,132,000

2,728,000

1 5,000
1 5,000

21 ,000, 000

22,275,AO0

25,356,000
22,275,000
28, I 38, 000

18,880, 000

89,859,000
'11,152,000

25,018, 000

S

s

s

S

s

s

s

400

185

0

430

743

0

4%

15,000

I 5,000
6,450,000

11,145,000

93

112

1, 15,000 22,290,004

TOTAL 234,t79 6,249 137,476,0O0 5,544 83,1ó0.000 220,ó38.000 94

TI{ARAKA

GtKtilGo

I{ARII.IANT I

N. THARAKA

S. Ï}IARAKA

17,405
1.5,750

19,182
2r,285

22,000
a2,000

22,000

22,040

6,600, ooo

22,748,000
9,702,400

1 0,956,000

1 5,000

500

034

441

498

S

s

S

S

0

0

0

0

0

ó,600, ooo

22,719,000
9,702,000

1 0,95ó,000 4

ToTAL 105.ó20 2n2Tt 50,00ó,000 0

0

4, 1 36,000

1 8,960,000
1 ó,720,000
?4,904,000

0

I 1 ,308,000
19,668,000

13,508,000

30,888,000

15,000 22,500,000

0 50,00ó,000 4

0

4,15ó,000
18,9ó0,000
1ó,720, 000

24,9O4,0O0
0

1 1 ,508,000
19, óó8, 000

3ó,006,000
30,888,000

TIGANIA

MI ÏUNTU

UR I NGU

MBEU

XI ANJA I

AKITHII

I,IUTHARA

KARAITIA

ÈI I KI NDUR I

THAHGÀTHA

5,760
24,831

?5,793
32,052
39,87
35,392
26,442
58,92'
47,0&

0

188

800

760

1,132
0

514

894
614

1,404

22,040
??,Ooa

23,7O0

22,000

22,000

22,OOO

22,000
22,OOO

2Z,AOO

22,000

s

S

Gx

S

s

s

s
s

s

s

0

0

0

0

0

0

0

500

0

16

61

293,914 6,306 140,092,000 1,500

4-4

22,500,000 162,59?,OOO



Appendix 4
ESTI}IATE OF OC',IESTIC TJATER SUPPLY DEVELOPUË'ST . 2OO3 

',IËRU 
OISTRICT

==:====*'=i=======E===È==-==a=======3===:==5==:====5=Ég-===3=:===a========-====:=:==:=

0t{

Year 2003

AddítionaL
PoFlulation

Covered

tleu trarer Suppt ies RehabititatedHaterSuppties ï0ïÀL TOÍÀLcàpacity tlater unit cost Totat co§t cspacity unit cost Total. co§t cosTs cosïs pËR
Devetogn. §ource (Ksh. per Developín, (Ksh. per BENEFIC.(m3/day) n3.rday) (Ksh- ) (Fa./day) r$/day) (K§h" ) (Ksh. ) (Ksh" )
== == ===:==== =: =====É===== = = = == =======*============== == ===:===E===: = = =====:==: =E====:==: *= == = == * = = 

3 
= ==

LI 20,632
13,07ó

18,glto

1ó0 s

264 s

0s

==-====== == È=3==== 
== = == == a 

= = =, =22,000

22,000

44,000

3, 520, 000

5,809,000
0

27A

130

570

I 5,000
1 5,000
'15,000

4,050,000 7,57O,QOO 367
1,950,000 7,75g,Ooo 593
8,550,000 9,550,000 453

52,588 424 9,329,000 970 14,550,000 23,876.000 454

AL I ,755,597
= == 

q==:==-:: 
=: = =========s = == = == = = ==: === == = ======= ===== = =;========: == == = = == == = = === = ==== == == = = = = == È =:= =37,823 g38,g91,000 2g,419 141 ,735,a0o,1 ,zgo,7z6,aa0 r30

Gr,s = Grounduater
S = Surface lrater or Spring
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f;OST ESTIilATE OT DO.IESTIC I.JAïË{ §UPPI.Y DËVELO}I{ÉITï - 2fi13 }i6RU OI§IBICT

5=-3=:t35 3È=5==SÉ==E===:=5=àU33:-==3€========:=95;ti*=g§=B=5

vear2013 NeH Rehebi titated llater SuPPties

AdditíonatcaPacityH§terUnitCc§ti.o13tc(,§tCapecityunitco§tTotatcost
tlater :iuPPlies

DeveloPo. (Ksh. Per
(ísh.) (nr5/daY) mSldaY)

Appendix 4

TOTÀL

cosTs

(Ksh. )

Íoï
cosrs

BENE

(Ksh
Population Devetopn- §ource (l(sh. per

Co.rered (Ít5/{ay) nr3.rdey)
(KBh. )

LOCÀT I ON

=:==s=E========3É============:====;E=-=3==='===57Ë=:_=:=: 
?==gï3:E3i=:=É===-È=-====:==*=-=========

CSíITRÀL IMENTi

===========g==========i====3===,:=í===e===Ë==.:====::::.===:====aÉ========================='===-=:=============.3!È===

ABoTHU€Ucgt 96;u s,3?.* s ?2.Gt'i0 117,1e8,000 1,470 15,000 22,050,000 139'178'000

GÀÍI}IB! 9?,281 4,03n, S ?2,000 88,ó82,000 ,1,6?0 15,000 24,300,000 112,982,000

H$ANGAIIÍHIÀ 93,769 872 $ 42,000 19,184,000 4'000 t5,000 ó0.000'000 79',184'000

{IBIRIcHlrr lg,ltbt+ 2,32.1 s aZ,S0C 51.06?'000 g 51'062'000

1,
1.

ï0TAL 3{r1,09§ 12.li48 27ó,05ó,000 7,cro 1C6,350,00C 382,í106.000 1, I

I6EI'IBE

=:===5====-===;:r!;-i:-:::r:i==:===:==i:Y::=*a;-.: 
:=====X==I=-=:=======5========§=============-==========:====Ë==============

i:ÀHGETA 1,i"9{,:5 ï:,Ó5 S 22,í100 1$,47c,000 120 15,c00 1,800,000 21 ,270,000

5§0 Gt. 13,7C0 11,850,00e 11'850'000

KtEGeI Z§.4ï:-': er5 í et,C00 19,03S,0C'0 g 19'030'000

AKÀSHIU 1cT,gí.t 3,050 i il*0c0 67,10c,000 271 'l5,o0o 4,0ó5,000 71 ,1ó5,000

}tÀuF.s4,581J,/gii§2?,00083.55ó,00042915,000ó'435',00089'991'000
il.llA 68,1§ó ?,1$5 i ??,000 i,?,830,000 170 15,000 2.550,000 52,380.000

e,00fi Íïh, 23,700 47,40C,0C0 47'400'000

TOTAL 333,132 13,36f 298,23ó,000 990 14,850,000 113,08ó,000

NORTH I}IENTI

=:========!==*=:==:==;=;=============::==:=====:; ====='===€5=================::g============================3È==È=

KI IRUA

RUIRI

!rï I t'rA

}IYAKI

GIAKI

u,959
500

55ó

500

9,87'*
5,789
1,531

0

0

5, ó00

1,400
0

15,000

I 5,000

51,198

26,73L

158,4,98

1n1,502

31,64§

s 22,000

Gu ?3,1C0

§ 2?,000

Gi{ 23,ï00
S ?z,GCO

s 22,000

§ 2e,0oo

ó5 , 098, 000

1 1 ,850, 000

1 ?,23;,000
1 I ,850,00{}

21 7,338,000
1 27,55S, 000

35,682,000

84,000,000
21,000,000

ó5,098,000
I 1 ,850,000
1?,232.O00

1 1 , 850.000

301,538,000
1 48,358,000
33,ó82,000

TOTAL 369,610 21,714 I.79,408, COU 7,000

NITHI
.=========: ==============*==:=s==::=======s====:========?===Ë===-==5===t=====

105,000,000 584,408,000 t

ltAcul.loil i
I'ti.roNGE

KAR I NGÀN I

I{UTHATIBI

CHOGORIA

KiEflA

KA}IJUKI

69,462
41,143

137,82
81 ,760
87,013

99,461
30,901

i .230
2,{tbb
2,260
3,716
4,747
4,176

907

?2, S00

a?,000

22,000

22,000

2e,000

22,00O

22,000

2,533

ó,100
3ó4

800

0

0

1 5, ooo

I 5,000
1 5,000

g1 
, 500,000

5,4óo, ooo

12,000,000

(
";

s

s

s

s

s

iiI,0ó0,000
59,4:2 r 000

49,720,000
82,4Í 2,000

104,454,000
g1 ,872,A00
19,954,000

15,000 54,995,000 ó2,055,000
58,432,000

141,220,000
97,87"2,000

I 1ó,454,000
91 ,872,000
19,954,000

1,

1,

1,

TOTÀL 546,922 19,7?2 433,884,000 9,597

4-6
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Appendix 4
COSÏ ESÏI}IATE OF DOI'{ESTIC IJATER SUPPLY DEVELOP}IE}IT . 2O!5 rERU DISIRICT : .

:==========3==:========Ë+===Ë==È*========È==a==aÉ===-==*='!:===a-=i===-ë-=È==-============;===É=====-==:;==:==========:E-===

yearZolj llëH !later Suppt i es RehabititatedHaterSupplies T0TAL T0TA!Àdditional capacity liat€r unit cost rotat cost capacity unit cost Totat cost cosTs cosTs pERpopulation Devetopn, source (Ksh. per Devetogn. (Ksh. per BEilEFIC"L.CATION covered $rBlday) n3ldey) (Ksh.) (m3lrjay) nr3,rday) ((sh.) (xsh.) ,(Ksh.)
======== =====================:============================================================================================= 

==

}ITONYI R I

= =:== a=== === E * ==Ë==_============::=

I IHIUA 71 ,762 1 ,3g7
2,000

MUTUATI 59,390 1,211
I ,000

AI{TUBETI,E-Kr0 28,533 58ó

500
ATHIRU.RUUJIN 41,717 581

500

============à======:===c==========E=È====*ÉË===aÉ========È==iË=====
================= -== 

= = =s

Glr

s

Gr

§

G!.,

S

Gx

22,000

23,7OA

22,AAA

23,700
?2,000

23,700

22,00a
?3,700

30, 734,00c
47,400,000
26,612,00a
23, 700,000

1 2,992,000
I 1 ,950, 000

14,992,000

1 1 ,950,000

1 5,000

I 5,000

Í 5,000

1 5, 000

10,200,000

7,950,0a0

2,?50,000

750,000

40,934,000
47,400,000
34 , 5g2, 000

23, 700, 000

15,112,A00
1 1 ,950. 000

15,732,000
1 1,950,000

680

150

530

50

570

6ó1

593

106

5t1

415

377

2U
ïoïAL 200,392 7,875 180,050,000 1,410 21,150,000 201,200,000 1,004

======================_==

ó3,9óó,000 1,3/r9
51,459,000 1,02g
61,8ó4,000 1,2g0
45, 092, 000 1 ,3,15

211,697,00a 1,624
31,812,000 g85

SCN,JTH IIIENI I

====E======E8=

IGOJI

IíITINE

A

I GOKI

I TUNGUU

INE

ó5,499,000 1,262
ïoïAL 398,169 19,961 439,'.142,0a0 6,149

==*==-És===5g*:====E==a=È5==È==E========3======Ëa_=3==

92,235,000 531 ,377,000 1,335
HARAKA

I KI NGO

It{A}tï r

. THARAKA

. ÏHARAKA

23,650 518
65,631 1,9g4
27,87 77s
35,994 t,0g5

==== ======= =: ===g==:= ==== =3====

s

s

s

s

22,000

22,000

22,00a
22,000

I 1 ,39ó, 000

4 1 ,6ó8, 000

I 7,00ó,000
e3,970,000

1 5,000

0

0

0

0

=====i===§===============_=======::=

11,39ó,000 482
4Í,óó8,000 635

0 17,00ó,000 611
23,870,000 663

ToTAL Í52,9ó5 4,2?O 93,940,000 0

= ===-=======:= = -=== === =:=s!==3== =z==== ===_:==== ===:======= ===E=

0 93,940,000 614
I GAN IA

I TUNTU

INGU

ANJAI

ITHII
rHARA

KI NDUR !

THA

-==B===:===3=EÉ==ac========

11,O22

4'.1 ,gg0

38,574
,5,490
63, Í90
53,890

11,8?2

90,693

69,752

0

482

2,O00

1,546
5,1 10

702
1,790
2,013
2,769
2,711

e2,000

2e,000

23,700
42,000

e2,000

22,000
22,000
22,000
22,000
22,000

0

1 0,604,000
47,400, 000

34,01 2,000
68,420,000
15,444,0A0

39,390,000
l+1,?,&,000

60,919,000
59,&z,oao

§

s

Gr{

s

S

s
e

§

S

s

0

0

0

0

0

0

0

500

0

15,000 22,500,000

========!======:==a======

00
10,604,000 253
47,400,ooa 1,129
34,012,000 882
ó8,420,000 1,233
15,414,0a0 u4
39,580,000 731
44,296,0a0 1,059
93,419,000 g?a

59,612,O0a 855

466,4A3 17,123 380,'10ó,000 1,500 22,500,000 4A?,606,OOA s63
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Appendix 4

COST ESTIMATE OF DO,IËSTIC IIATÉR SUPPLY DEVELOPI'IENT ' 2OI] I{ERU DISTRICÍ

yearZolJ NeH Hater suppt i es RehabiLitatedUaterSuppties ïoTAL

Additionat Capacity uater Unit Cost Tot6t Cost Capacity Unít Cost Total Cost CoSÏS

Pop.rl.ation Devetogn. Source (Ksh. per Devetopn' (Ksh' per

LocATtoN Covered (n3lday) n3/dayl (K§h') (m3/day) n3ldav) (Ksh') (Ksh')

=;==:==========..====E=========E=========:===3=====:======!====t==========ÉÉ=3===:B===============:=====:===========

ï0ÍÀL
COSTS

BETIE I
(Ksh.

T II,IAU

============================aE===============================================3=============================É=====

ONIUL I L I

KI R IilARA

KI SI',IA

52,688 1,106 S 22,000 24,332,000 27O Í5,000 4,050,000 28',382',000

20,ó88 &9 s z2,0oo 14,?78,000 l3o 15,000 1,950,000 1ó,228,000

28,OOE 0 s 22,OOO o 1,177 15,OOO 17,ó55,000 17',ó55',000

TOTAL 81,584 1,755 38,ó10,000 1,517 23'655',000

============= ====È= == === === ======:=== ========= === == = = = === = = =======:============;== ==:=== = === ====== ==

MERU TOTAL 2,891,075 118,331 2,619,432,000 35,313 529'ó95',000

62,265,00O

3,119,127,000 1

Notes: Gr = GroundHater

S = SurÍace l.rater or Spring

4-8



APPENDIX 5

COST ESTIMATE

OF

DOMESTIC AND LIVESTOCK WATER SUPPLY DEVELOPMENT



APPENDIX 5

COSÏ ESTIMATE

OF

DOMESTIC AND LIVESTOCK WATER SUPPLY DEVELOPMENT

1. Demand year lgg3

2. Demand year 2003

3. Demand year 20iB

- Scenario 2

- Scenario 2

- Scenario 2



Appendix 5

ESTI}IATE OF DOI,IESÏIC AND LIvEsÏoCK IJATER §UPPLY DEVELOP}IEIIÏ I,IERU DIsTRIcT

= ==== = == =; == ========== ========== ====a== ======= =========3=== == ========3====3==g== ===== ====== =====E= = = = === =: = =: == 3 =::: = = = = =Year1993 ilet{ L,ater suppl,ies Rehabil,itatedt6tersupplies ïorAL TorALcosTs
Ïotat Required llater unÍt cost ïotat cost Required unit cost Totat cost cosrs pER

Population capacity source Ksh" per capacity Ksh. per BEHEFICIÀRYÍIoN covered mS.raay n'/day Ksh" tíg/day r1rday Ksh. Ksh. Ksh.
===== =========: =i==== ==== == = ==== ========:== ========== == = ==3== ======:= ==:3===== ====== ==- == == ====== = == = = = = = = == - = = ==

IMENT I

== =:-== ==È===:===E========= ==:===c======= == == = = = === == = ===== =E3======== == ======= ==-== =:= === === = = ==-= =E ==; == = = = = = = = = = = = =
HI

lilBI

HIA

RICHIA

32,331

35,220
32,297
22,132

725

0

0

359

s 22,000 15,950,000 1,4.70 15,000 22,050,000 3g,oo0,0oo 1,175s 22,000 0 1,555 15,000 z2,g95,OOO 22,99r,000 653s 22,000 (, 2,A23 15,000 30,345,000 30,345,000 940s 22,000 7,999,000 o 7,g9g,000 357

ToTAL 121,970 1,084

TA 13,523

1 0,55ó
40,700

28,99t,
20,6t*

IU

?3,849,000 5,0eó 75,590,000 99,259,000 914

=:= ========== = 
3 ===== ========= = =;== =t= a: ====== == =======:============ =ts==== ===== === == === = === = = = = = == =* = =

22,000

2?,000
22,000

22,O00

22,000

000 120 1 3,398,000 99

17,578,0A0 70 1 7,579, 000 85

,398,13609

0

0

0

799

S

§

s

S

s

0

0

0

0

0

0

15,000

1 5,000

1

0

0

0

2

o

00

0

AL 114,396 1,409 50,976,000 ?90 0 30,976,000 ?71

I ME}IT I

=== = == == == ===i*==: =======:==E==== =-=======a= = =:3= ==a ========== ======5== == == === == =:== = =====::== =:= === = = = = = ==E = = = == = = ==17,397

1 0,353

46,557

28,085

1 1 ,302

1,,88
792

0

685

905

s 22,000 ?6,136,000 a 26,13ó,000 1s 22,000 17 ,4?4 ,000 0 1 7 ,42t+ ,AOO 1s 22,000 0 4,828 15,000 72,120,000 7?,4?O,OOO 1s 22,000 15,070,000 1,400 15,000 21,000,000 3ó,070,000 1s 22,000 ,19,910,000 0 19,910,000 1

503

ó83

55ó

?8{,

762

AL 113,ó84 3,570 78,540,000 6,229 93,4?0,00a 171,960,000 1,513

E=:==-==='=:==='=========='===========a=:=============i==iE==:5==========:===============: 
===========*=======:= ==

IA

50,111

1 3,530
45,582

27,555
?5,763
37,000

15,529

14,43A

12,{+06

9,121
17,891

0

776

0

218

0

791

529

1,030 s

1,000 Gw

547 s

ó15 s

325 s

0

17,072,A00

0

4 , 79ó,000

0

1 7, 403,000

1 'l ,639,000

22, óó0,000

25,700.000
11,154,000
13,550,000

7, 1 50, 000

1 5,000

15,000
'15,000

1 5,000

18,195,000

77 ,520,000
5,460,000
g, 445 , 000

18, 195,000

17,472,000
77 ,520,A00
10,256,000
8,445,000

1 7,40e, 000

1 I ,639, 000

32,8ó0,000
25,700,000
19,104,000
15,790,000
7,900,000

s 22,000

s 22,000
s 22,000
s 22,000
s 22,000
s 22,0c0
s 22,000

22,000

21,700
22,OO0

22,000

22,000

1,213
0

5,169
3*
563

0

0

694

1,2.62

1 ,7A1
37?

328

470

719

AL 195, 0óg 2 ,314 50,908,000 7,509 1 09, ó20,000 1ó0,528,000 823

========§:==============EE=============E===Ë==Ë====:====as=====:===_========*=======;==:!=====:=:=======:= 
===__== =_== =

IRI

TI

ÍtJE - K.
.RUUJ.

680

530

150

5Í)

1 5,000

1 5,000
1 5,000
1 5,000

1 0, 200, 000

7,950.000
2,250,000

750,000

2,277
1,612
1 ,540
1,r50

14?

AL 53.84E 3,477 78, 1 94, 000

5-1

t ,410 21,150,000 99,344,000 1,945



Appendix 5

CoST ESïll'lATE OF DOl,tESïlC AND LIVESTOCK IdATER SUPPLY DEVELOPI'|E}|Ï IGRU DISTRICT

Year 1993 H e r, lI a t e r S u p p t i e s Rehabititated llater suppties TOÏAL TOÏAL

Totat Required L,ater Unit Cost Iotat Cost Required Unit Cost Totat Co§t CoSTS PER

Popr.rtation Capacity source Ksh. per Capacity Ksh. per BENEFIC

LOCATION Covered ng/day ÍíBlday Ksh. nBtday nrï/dey Ksh. Ksh. Ksh

== = ==== = = == Ë 
= = ===== ==== 3 ===E== = == == ==== == === == == ======= ===a========== == ===============-= ======== == == ===== === == ==== = = = = ===

:::: =::::::= ========== ====== ==== === === = == ===== ======= == ======== === ===== ==== == =====-============= ======- === ==3===

IGOJI 14,14?. 0 S 22,OOO 0 1,0ó8 15,000 1ó,020,000 16,020,000

mtTINE 14,8W 0 S 22,000 0 1,065 15,000 15,975,000 ',15,975,000

ABOGETA 20,034 955 S 22,000 21,010,000 0 21,010,000

IGOKI 12,349 730 S 22,000 1ó,0ó0,000 430 15,000 6,450,000 22,5'10,000

NKUENE 40,726 1,698 S 22,000 37,55ó,000 743 15,000 11,145,000 48,501,000

tltTulilcuu 15,000 341 S 22,000 7,502,000 0 7,502,000

KÀNyAKINE 16,201 0 S 22,000 o 1,123 15,000 1ó,845,000 16,845,000

1

1

1

1

1 19

5

ToTAL 131,351 3,724 91,928,000 4.429 6ó,455,000 1/'8,3ó5,000 1,'l

ÍHARAKÀ

= ===- == ==== = = = == ===== ===== ==== == == === i== === ============== ===E= ======g===== == ====== ======a=======:= === =al= === == ==== =

GIKINGO 12,82A 295 S 22,000 ó,490,000 0 ó,490,000

ttARtl,tANït 31,705 1,4& S 22,000 32.208,000 0 32,208,000

H. THARAKA 13,067 62? S 22,000 13,684,000 0 '13,684,000

s. THARAKA 11,317 255 S 22,000 5,ó10,000 0 5,610,000

1 ,01
1 ,04

TOÏÀL

I,I I TUNTU

UR I NGU

}IBEU

KI ANJA I

A(ITHI I

t.tuÏHARA

KARAHA

I,IIKINDURi

THA}IGATHA

7l ,909 2,636

0s
OS

483 cr{

&4S
736 s

OS
769 S

381 S

OS
058 S

57,992,000

0

0

11 ,447,144
14,168,000

16, 1 92,000

0

38,918, 000
g,3g2, ooo

0

22,83ó,000

0

15,000 20,820,000

0 57,992,000

0

0

11,447,100
1 4, 1 ó8,000

16,192,000
0

38,918,000
g,382, ooo

20,820,000
22,856,000

TIGANIA

7,972
13,737

17,2r5
16,770

22,989
19,439

16,375

37,&6
31 ,798

22,000

e2,000

23,700

22,000

22,000

22,000

22,000

22,000

22,000

22,000

0

0

0

0

0

1,388

0

0

Íl

z

5

711,

177,981 5,051 1 1 1 , 943, 100 '! ,388 20,820,000 132,763,100

T II,IAU

=:=== == ==!aÈ= == =====-=== ====== ==== ====== === == ========= = ====:== ============ ======== == ===== === === === === ======= ====== == = ==

oNTULTLI 12,806 0 S 22,000 o 192 15,000 2,880,000 2,880,000

KIRII|ARA 7,WO 24? S 22,000 5,324,000 130 15,000 1,950,000 7,z74,ooo

KtstMA 12,659 0 S ??,ooo o 1,120 15,000 1ó,800,000 1ó,800,000 1,

IOTAL 35,255 242 5,324,000 1,44?. 21,ó30,000 26,954,OO0

ilERU TOTAL 1,013,463 25,50ó 519,ó53,100 27,521 408,465,000 928,118,100 91

Notes: GH = GrourËHater

S = Surface lJater or Spring

81
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Appendix 5

T ESïIMATE DOI,IESTIC A}IO LIVESÍOCK HÀTER SUPPLY DËVELOPI.IEHT I{ËRU DISTRICT

Ioli

Year2003 |leu l.later suppties Rehabil,ítatedHaterSuppf,ies ToTAL TSTALcosïs
ïotal Required lrater unit cöst Total cost Required unit cost rotal cost cosrs pER

Poputation Capacity source Ksh. pen Capacity Ksh. per BENEilCIARY
covered r*3/day nr3/day Ksh. rïlday rí/day Ksh. Ksh. Ksh.

=:==:======E========:=-- e===a==========::a=E=5====================================:===== 
= ===

TRAL IMENTi

HUGUCIi I

I}IBI

HIA

RICHIA

57,342
5V,571

5ó,8t8
37,175

.2,552

1,293
0

'l ,260

s

s

s

22,000 5ó,144,000 1,t+70 15,000 22,050,000 7g,1g4,OOA 1;6t
2e,000 28,446,000 1,62a 15,000 24,300,000 52,746,000 916
22,000 o 5,548 15,000 53,220,000 53,2?O,O0O 93ó
2e,000 ?7,72A,000 a 27,7?A,OOO 716

TOTÀL 208,94ó 5,105 112,f10.000. 6,659 99,570,000 211,990,000 1,014

TA 21,875 s 22,00a
23,70a
22,000

22,000

??,000

2e,000

23,700

1 5, 13ó,000
,l1,950,000

0

1 5, óó4,000

21,ór0.000
e0,922,000
23, 700, 000

120

0

27'.l

4?9

17A

t 5,000

1 5,000
1 5, 000

1 5, 000

1,900,000

4,065,000
6,13t , 000

2, 550, 000

1ó,936,000
1 1 .950, 000

0,'
19,729,000
28,105,000
23"472,A00
23, 700, 000

H I.U

17,56?
67,525

53,655

39,A{*6

GH

s

S

S

c

GH

774

51?

0

792

521

598

ó04

688

500

0

71?,

985

v>t
1.000

ToTAL 199,863 1,836

I IiIENT I

'109,942,000 990 14.850,000 123.792,000 ó19

=:=====:=-====*=========E==s=5====a======:=Et9====t====aEE===ltttt-r5=t;tttt!t* attt*allt*rrt,

s 2?,000 36,740,000 o 5ó,740,000 1,191
Gr 23.700 11,850"000 i 1,850,000 381
s 2?,000 19,10ó,000 0 18,106,000 1,058

GH 23 , 700 'l 1 ,850, 000 i 1 , 
gS0, 000 692

s 22,000 71,4Í2,000 5,600 15,000 84,000,000 155,412,000 t,73o
s ee,000 57,684,000 1,400 15,000 21,000,000 78,681,0AA 1,386
s 22,000 34, í44,000 0 34,144,0A0 . .1 

,746'-':--------- --:-----
IoTAL 214,09s '10,913 211,7t!6,ooa 2,000 105,000,000 34ó,78ó,000 r,ó20

30r846

17,111

8t,809
5é,771

19,553

45, 703

24,379
80,930

&8,ï29
49,057

à'l ,797
21,885

1,67A

500

823

500

3,246
?,6?2

1,552

U

1,439
3, 002

1,779
1,4ï8
2,361

903

u2,000
22,000

?2,AOA

22,000

22,000

??,a9a
22,000

0

I

=:===g====:=============:==========E=::===3===*:=;====;=f=============::===========================: 
====:-==:=======-=== ===

iIGAN I

IA

§

J

s
è

s

s

s

51,659,000
ó6,044,000
38,9110,000

32,51 6, 000

51,942.000
1 9,86ó, 000

2,?07 15,000 33,105,000 33,105,000
o sl,ó58,ooo

6, 100 '15,000 9ï,500,000 157,54t ,OOO
3e 15,000 5,4ó0,000 44,400,000
800 15,000 12,000,000 44.516,000

0 5 t ,9q2,O00
0 j9,86ó,000

7?4

1,?99

1,949

911

907

841

908

OTÀL 332,378 10,953 240,9ó6,000 9,471

5-3
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COST ESTIHATE OOfiESÏIC ANO LIVESTOCK I'ATER SUPPLY DEVELOPI4ETII I.IERU DISTRICT

Appendix 5

TOTAL

COSÏS

ó9, 13E,000

35,550.000
25,044,000
I I ,850, 000

1ó,484,000
I 1 ,850,000
20,044,000

0

Year 2003

Tota t
Poputation

Covered

t{eH }later Suppties
Required tlater Unit Cost Totat Cost

Capacity Source Ksh. per
rö/day filday Ksh.

Rehabi t itated uater Suppties
Reguired Unit Cost Totat Cost

Cspacity Ksh. per

trítcriV m3/day Ksh.

ó80 15,000 1 0,200,000

7,95o, ooo

e,250,000

750,000

530 15,000

150 15,000

50 15,000

TOTAL

PER

BENE F

LOCATION

I'IUTUAT I 31,358

ANïUBEÏIrE-K. 17,015

ATHIRU-RUUJ. 27,575

Ksh

NTONY I R I

ITI{11.14 37,725 2,679 s

1 ,500 cr{

ms
500 Gn

&7s
500 Gr

8ns
0Gr

58,938,000
35,550,000
1 7,094,000
I I ,850,000
14,2r4,400
1',1 ,850,000
19,294,000

0

2e,000

?1,700
22,000

23,700
22,000
23,700
22,000

23,700

TOÍAL '.113,673 7,480

SOUTH II.IENT I

168,810,000 1,41O 21,150,000 189,9ó0,000 1

IGOJI

I.IITINE

ABOGEÍA

I GO(I

NKUENE

IIII TUiIGUU

KANYAK I NE

27,226
28,995
31 ,112
20,936
73,761

?2,174
30,2W

53ó

0

1,737

1,541

4,257
89ó

5ó3

22,000

22,000

22,000

22,400
22,OOO

22,000

22,OOO

11,79?,OOO

0

38,214,000
33,902,000
93,654,000
19,712,000
Í2,38ó,000

1 5,000
15,000

s

s

s

s

s

s

s

1 ,400
1,885

0

430

743

0

1,LU

Í 5,000
1 5,000

21 . 000,000

?8,27r,400

ó,45o, ooo

11,145,000

32,792,O00

?8,275,000
38,21 4,000
40,352,000

I 04,799,000
19,712,040
34,676,00015,000 22,29A,O00 1,

ïoTAL 234,479 9,550

THARAKA

209,6ó0,000 5,914 89,160,000 298,820,000 l,

GIKINGO

I.IAR I MÀNT I

N. THARAKA

S. ÏHARAKA

17,403

45,750
19,'182

23,285

489

2,523
Í,093

614

22,000

22,000

2?,OOO

22,000

s

s

s

s

10.758,000

55,50ó,000
24.046,000
13,508,000

0

0

0

0

1 o, 758, oo0

55,50ó, ooo

24,04ó,000
1 3,508,000

1,

1,

ToTAL 105,ó20 4,719 I 03,818,000 0

IIGÀNIA

1 03,81 8,000

0

4, 004, 000

23,700.000
25,080,000
39,776,000
19,822,000
82,126,00O

1 9,93e,000
15,424,400
41 ,162,000

!,I I TUIITU

UR I }IGU

ItEEU

KIAilJAI

AKITHI I

I,IUT HARA

KARAI{A

ilITINDUR I

T HA}IGAT HA

5,760
24,831

25,793
32,052
39,87
33,392

e6,442
58,923

47,0&

22,000

22,000

?3,700
22,OO0

22,000

22,000

22,000
22,000

22,000
22,000

0

4,004,000
23,700,000
25,080,000
39,776,000
Í9,E22,000
82,12ó,000
19,932,000
22,924,0O0

41 , 162,000

0

142

1 ,000
1,140
1 ,808

901

3,753
90ó

1,042
1,871

S

s

Gr

0

0

0

0

0

0

0

1,500 15,000 22,500,000

s

s

s

s

s

s

S

2,

0

293,944 12,583 278,526,000 1,500
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Appendix 5

T ESTIIIATE DOI'IESTIC AND LIVESïoc( IJAÏTR SUPPLY OEVEL0P}IEHÏ I.IERU DIsTRIcT

T ICi{

==::==========:-5-=======:-============== ==========:==========E:==:=:=====*==3=====atE======:=========:==:====Ë ====Year2003 ilel l'rater suppties Rehabititated[ratersupplies ïoïAL ToïALcosTs
Ïotal Required lJater unit cost rotet cost Required unit cost rotal cost cosTs pER

Population Capacity Source Ksh. p€r Cap€city (sh" per BENËFICIÀRY
covered nr3/day m3lday Ksh" n3/day m3/day Ksh. Ksh. Ksh.

====== ============= ============:=======================:==============:================== 
= ===================:=== 3==:::

ULILI ?$,632
13,076
18,890

===================::==========-===:===========§=====È=====a====-============= 
====== ===;==== ===========;=397 s 22,000 8,84,000 270 15,000 4,050,000 1?,784,OOA 620549 s 22,000 12,079,000 150 15,000 1,g50,000 1/r,028,000 1,073811 s 22,00a ff,uz,aoo 1,19? 15,000 17,80,000 35,572,000 1,gg/.

r.,!ÀRA

MA

ïOTAL 52,599 1 ,757 39,654, 000 1 ,592 23,80, o0o 62,5g4,000 1 , 1gó

====:====:======:====:===:================a=:s=:=====È============== === ===== = ===== == ========= =:=67,876 1,503,47?,000 34,535 51g,0u5,000 2,021 ,197,000 1,151
ToTAL 1 ,755,587

6x = GrourdLrater
S s Surface l.tat€r or Spring
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Appendix 5

COST ESTII|ATE DOI,IESTIC AIID LIVESTOCK IJÀTER SUPPLY DEVELOPI{ENT ilERU DISTRICT

LOCAT I ON

ÀBOTIIUGUCH I

GAT I }'IB I

!.IUANGAI{THIA

KIBIRICHIA

Year 2015

Totat
Poputation

Covered

96,1U
92,281
93,769
59,W

6,679 S

4,514 S

?,678 s

3,146 S

22,000

22,000

22,000

2e, o0o

I4ó,938,000
99,748,000
58,91 ó,000
69,21?,000

1 5,000
15,000

I 5,000

22,050,000
24,500,000
ó0.000,000

TOTAL

cosTs

Ksh

1ó8,988,000
I 24,048,000
I 18,9Í6,000
69,212,400

TOTAL

PER

BENE F I

,1

lleH uater Supptiee
Recpired Uater Unit Cost lotal Cost

capacity Source (sh. per

r§/day nr3lday Ksh.

Rehabi titated llater Suppties
Re$lired unit cost Totat cost
Capacity Ksh. per

ml/day tr6lday Ksh.

CENTRAL II'IEI{TI

1,47A

1,620
4,000

0

ToTAL 342,098 17,037

33,995

374,814,000 7,090 106,350,000 /t81, t64,000 1,

I GEÍ,,lBE

KANGETA

KIEGOI

ANACH I U

MAUA

NJ IA

28,473
107,947

94, 5E1

68,136

1,831 S

500 GH

930 s

1,471 s

4,362 S

2,611 S

2,404 GH

22,000
?5,700

22,000

?z,oao
22,000

22,000

23,7O0

40,282,000
1 I ,850,000
20,460,000
7ó,362.000
95,9ó4,000
57,412,,000

47,400r000

1 5,000
I 5,000
I 5,000

4,0ó5 , ooo

ó,435,000
2,550,000

42,082,000
1 1 ,850, 000

20,4ó0,000
80,427,000

1 02,399,000
59,992,000
47,40O,000

'l 20 15 ,0oo I ,800, ooo

0

271

4?9

170

ToTAL 333,132 15,705

NORTH Ii.IENTI

KI IRUA 
. 

51, Í98 3,795 S

500 GH

RUTRI 26,734 1,782 S

500 Gn

|lTItíA 158,488 10,879 S

NYAKr 10I,502 6,957 S

GIAKI 31,688 2,829 S

349,760,000 990 14,g5o,ooo 3&,610,oo0 1,

22,000

23,700
22,oo0
zl,70o
22,000

?2,OOO

22,000

85,490,000
1 I ,850,000
39,204,000
1 1,850,000

239,538,000
1sf,,056,000
62,238,040

15,000

Í 5,000

84,000,000
21,000,000

83,490,000
1 1 .850, 000

39,204, 000

1 1 ,850,000
523,338,000
1 74,054,000
ó2,238,000

0

0

5,600
1,400

0

2,
1,

1,

rorAL 369,610 27,242 601,024,000 7,000

45,408,000
64,900.000

220, ooo, o0o

112,77?,0O0

1 19,854,000
1 24,982,000
34,ó94,000

105,000,000 706,024,000 t

iIAGU}ION I

MUONGE

KAR I }IGAN I

I,IUÍ HA},IB I

CHOGOR I A

KIERA

KAIIJUKI

69,462
11,113

137,§Z
81 ,?60
87,013
99,461
30,901

2,0*
z,%0

1 0,000
5,126
5,447
5,681

1,577

22,000

22,OOO

22,000

22,AOO

22,000

22,000

?2,000

15,000

1 5,000
I 5,000

91 , 500, 000

5,4ó0, ooo

I 2,000,000

90,403,000
64, 900, 000

31 I ,500,000
I 18,232,000
131,854,000
1?.4,982,004

,4,694,0C0

2,333 15,000 34,995,000 1,

1,

?,

5

0

't00

3&
800

0

0

6,

TorAL 546,922 32,*5 722,590,000 9,597
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Appendix 5

ËSïI}IATE DOÍ.IESTIC ANO I.IVESTOCK }'AÏER SUPPLY OEVELOPI,IENT I,IERU DISTRICÍ

Yea 2A 13

Total Requi reci !Ja ter Un t Cost Totat
Popu on Capac ty Ksh perSource

e s Rehabi tated Uater Suppt
Cost Requi red Un { Cost ïota Cost

Capsc ty Ksh pe

r t, r s U pP e§ T0ïAL T0ïAL COST §

cosïs PER

ON Covered n8,fday
BEt.IE ARY

m3/day Ksh m3/day r3/day Ksh sh Ksh
= ===== = ===:=s===3 == =:====:===!=:========== ===== ===========-=:======s====:=====E::=:===:======a====:===

IRI

======:============:====================================================:===-==================:====:===============:=====

K

5,729 s

2,500 cx
1t797 s
1,000 Gr

1,364 s

750 cH

1, Í93 s

750 Gx

rtA

TI

H I RU- RUUJ

71 ,762

58,390

28,533

41 ,717

1 0, 200,000

7,950, oo0

2, e50,000

750,000

13ó,259,000

59,250,000
47 ,484,000
23,700, 000

32,259,000
17,775,0A0
?6,776,A00
17,775,0A0

22,000

23,7A0

42,000

23,7A0

22,000

?3,700

??,090
23,700

I 26,038,000
59,250,000
59, 534,000

23 , 700,000

30,009,000
17,V75,0A0

26,A26,A0A

17 ,775,O00

680

550

150

50

15,000

15,000

15,000

1 5,000

1,ggg

826

813

406

1,131

623

612

426

ïoTAL 20A,392 15,073 340,106,000 1 ,410 21,150,000 361,256,AA0 1,803

====:=====:======:==========-====:=========================s:=====:=====-======:=====:==:

I{ IMË},IÏI

TINE

A

TUUGUU

AKINE

47,417
t+9 t?95
48,5ió
34,2??

130,3Í 7

35,961

51,991

2,454
1,572
3,499
3,202

10,123

2,056
2,651

22,000
?2,000

22,000

22,000

22,000

22,000

22,000

53,999,000
34. 594, 000

76,75A,0O0

70,444,000
222,70ó,000
45,252,000
58,322,000

6,450,000
1 'l , 145,000

22,?ga,o00

74,999,000
é5 ,934, 000

7ó,758, 000

76,gg4,oao
253,95 1 , 000

45,?32,A00
80, ó1 2, 000

s
c

s

s

S

§
c

1,400 15,000 a1,000,000
2,090 15,000 31,350,000

0

430 15,000

743 15,000
0

1,4& 15,000

1,591

1,319

1,599
Z,?14

1,794

1,259
1 ,553

ToïAL 398,1ó9 25,547 56?,A34,A00 6,'149 92,235,lao 654,?69,oag 1,643

I NGO

============== == ========:=:: = == =====§ ===a= == = == 3:= === =!====a ========_ É:=33: === = ===a == ==== ===F= == = = ==== = ====== = 
_= 

= = == =23,650
ItitA[T j 65,634
THÀRAKA 27,697
ïHÀRÀKA 35,994

857

4,452
1,916
1,?88

2,?,A00

22,OA0

22,000
22,000

18,854,000

97,944,00a
39,95a,000
28,33ó,000

c

s

s

s

0

0

0

0

18,854,000
9? ,944,AO0
39,952,A00
28,156,000

797

1,492
1 rí+43

787

TOTAL 152,965 g,/,13

IA

185,09ó,000 0 185,08ó,000 1,21A

=;=:==3;==================================-========t======================

ïHI I

HARA

I }IDUR I

ÏHA

11,022
41 , gg0

38,574
55,490

63,190
53,880

41,922
90,693

69,752

75s
7*s

2,000 Gr,,

2,165 s

1,136 §

2,1Jó6 s
ï,195 s

2,051 §

3,{.6ó s

3,503 s

22,000

22f 000

23,700
22,000

22,000

22,000
22,0AA

e2,000

22, 000

z?,000

1 
"650,000

16,996,000

47,4A0,000

47 ,630,oaa
90,992,000
65.052,000

I 58,070,000
44, ó92, 000

76,252,000

77,0&,AA0

TU
0

0

15,000 22,500,000

1 ,ó50,000
1 ó, Bgó, 000

47,400,000
/i7, ó30, 000

90,992, 000

63,052,000
r 58, 070, 000
l+1,682,000

98,752, 000

77,A66,A0A

150

402

1,129
't,235

1,64A

998

2,931
'l ,068
1 ,0gg
1,105

0

0

0

0

0

500

0

46ó,4A1 29, 195 623,69a,000 1,500
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Appendix 5

COSI ESTIMATE DOI.IESÏIC AND LIVESTOCK IJAïER SUPPLY DEVELOP'4EIIT }4ERU DISTRICT

Year 2013 ll e H l, a t e r S u p p t i e s Rehabil,itated Uater Suppties

ïotst Required ltater Unit Cost TotaL Cost Required Unit Cost Ïotal Cost

TOTAL TOTAL

COSTS PER

BENE F I

LOCÀT I ON

Poputation capacity Source Ksh. per

Covered aïlday m3/daY

capscity Ksh. per

Ksh. r8/day rn3/daY Ksh Ksh

====:====================È3===g==============================================É================E========E========

I II'IAU

======-=====================!=======-==È===============3=============================================================

0NIULILI 32,688 1,457 S 22,000 32,054,000 Z7O 15,000 4,050,000 56' 104'000

KIRtltÀRA 20,&8 1,149 S 22,OOO 25,278,000 130 15,000 1,950'000 27'228'000

KISIi|A 28,008 2,4U S 22.000 54,ó92,OOO 1,182 15,000 ',17,730'000 72'422'000

111

113

z,

TOTAL 81,384 
',09? 

112,024,000 1,582 13,T3O,O0O 135'754'000

= ==: === = = = = == =a==== ==== ====== == == ==== === ====================== ========== ==== =É========= ==== ====== ======== ===3-= =

!.|ERU TOTAL 2,891 ,075 175,149 3,871 ,128,000 35,318 529,770,000 4'400'898'000

1,

Notes Gu : Groundrater
S = Surface l.rater or SPring
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Appendix 6 PBOJECT PROPOSAL . INDICATIVE INVESïMENT PACKAGES

1 INïRODI'CTION

This appendlx is intended to.provide the basic structure of a proposal to a funding agency for funds to
implemerrt a rural water supply prolect The requirements and'emphasls of these alenlcies'wilt dÍffér, but
many key aspects of these proposals are common to most. Tha major topics coiered in the proposal
are:

1) Summary of Project

2) Background

- pollcy conte)o- prevlous asslstance
- pattern of settlement- institutional setting

Project description

- obJectives and scope- description
- lustification

4) lmplementation Arrangements

s)

- scope of work and activities- inputs- outputs

Costing and Counterpart Resources

6-1

costlng
- counterpart resources

The proposal will describe-and justiÍyÍunding gÍ lhe programme imptied by the investment packages
9ur.PlgP"o.in Chapter 5 of Part 3. The desóription ivitt-be set out in terms of the technicàI, socfal,
institutional and financial/economic aspects of ihe programrne.

The project.will implement water supply systems over the Meru District, [n accordance with the Dístrict
water Development PIan (DWDP). Thié pian takes into account previous aníóoniiniing acrivtty in thà
water sector the District.

Il?P1."r3lobj:"jyf-9lthe project.is to.implement $ustainable ruralwater suppty systems, focusing onA§AL areas. ln order to achiev.e this oblective several lower level objectiveó àre óquired. lt reqàlres
?del?.lve.. strengthening of institutional procedures and structures tö implement sïcrr an ooj-eirive
Specifically:

- development of a vlable sysl^e4q^oj{esigning, Íunding, implementing, operating and maíntaining
water supply systems at DISTRICT level

- sygf.t systgrns are to include mechanisms oÍ COST SHARING in order to ensure the systems are
viable in the long run, and

- t!-e sysjgrn§ should uti'ise technologies which are appropriate to the physicat, cultural and
affordabiliry contexts of the cornmunities in whlch tney àre useo

It must be realised that the responsibility for submitting a project proposal to a funding agency lies with
the.District ogvet!n[!l] c?T.Tntq", Tliis proposatshóulà thirs bb séànàs àn"ËrfiË *Ëicn'may r,avàto be revísed to include additional issues rgiged by tlg District. ïhis revision couid cove, aspécts of
technolo.gy.choice, proje.gt area, tinne schedule, etó. rne investments described in the proposal could
also be broken into smaller packages.



2 BACKGROUND

2.1 Policv context

Four maJor pollcles shape the development of rural water supdy.ln Keny3. The primary policy is a
general óne'set out ln thó Natlonal Devdopment PIan 1989-1993. This sets the target of provUing every
household with a potable water source within 4 kilometres.

The other three obiectives have a determining role in the way thls pollcy ls achieved. They are:

- the District Íocus policY,
- the policy oÍ cost sharing, and
- the pollcy of ensurlng access to lower lncome groups (afÍordabllity)'

These policies can, in some lnstitutlonal contexts, be contradictory. However, the task of the proposed
prolect ls to develop an institutlonal system in whlch such oblectives can be met.

ln addition, consideratlon should be given to the prlority accorded to developmen! oÍ Arid and Semi'
Arid LarÉs (ASAL). Many oÍ the areaé where water supply ls a central lssue are ASAL.

2.2 Previous Agsistance

Prevlous assistance to Kenya in the water sector has been extensive. Bi-laterals, multi{aterals, NGOs

and others have been activb in the sector. However, no major water supply prolects Íocusing on the
Meru Dlstrict have been lmplemented. The two key p§ects, currently belng implemented, which form
the basis oÍ the proposed project are:

- the Water Resources Asse§sment and Planning (WRAP) Prolect, and
- the Swedish lnternational Development Agency (SIDA) Water Use Test Proiect / Water and

Finance Management Prolect (henceforth reÍened to as.the SIDA proiect").

The WRAP project, and the Meru Dlstrlct Water Development Study (MDWDS) produced by the ploigct:
forrn the basis of the proposed prolect. The MDWD§ ldentifles the water resources and prolected
demand for theso resoi.rrcàs in the District. lt also suggests, in general terms, the l€vel of investment
required to satlsty this demand. The proposed proióct provides a mechanism to impement this
lnvestment.

Both the WRAP and SIDA proJects make recommendations for institutional strengthening which are also
lncorporated ln this propósaÍ. The §lDA project Íocuses on the admlnistrative and flnancial systems
required by the District OfÍice of the MoWD.

Also lncorporated into the proposal is the experience of the Embu Meru lsiolo (EMl) ASAL Programme
with respect to the development oÍ water resource§ íor livestock.

2.3 Pls!Íidf§llle

The District oÍ Meru has four types oÍ settlement for which water supf,y is required. These are:

- Small and medium size urban areas such as Meru, Nkubu, Chogoria, Maua and Chuka
(population >2,000), which serve as maior market centres and as sgrvice centres. The range

öf economic activlty is relatively wide witli extensive government seruices, small scale industries,
retaillng oÍ consumer goods ahd agricultural inputs. The urban area is falrly deÍined, and llttle
seml-permanent §ettlement is Íound around the to\dn areas.

- Ruraland market centres such as tgoii, lGnyaklne and Mltunguu (population <2,000), in whlch
the permanent, formal sector strubtirres ale ranged along one street (shops selllng_baslc
consumer goods, retaillng of basic agrlcultural inputs, a coÍfee shop, a dispensary, etc.). These
centre§ serve a surrounding area of very low density farm houses.

- Farm houses in rural area§, and their associated crops/animals, and
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- 'lndependent" facilities such as touríst lodges, missions, schools and health centres, large scale
commercial'agriculture, and agro-processing industries (for example coffee Íactories).

Touríst.lodgo§, and large-scale-agriculture are formal sector activlties carried out by the private sector
fa!|tly in.the drier parts oÍ the District. lnvestments Íor water supply in these industries can thus be teft
to the. private §ector, given that the p§ected lnvestrnents aró'in line with the DWDp. Small scale
agriculture is the maln tradhionat economic activity and is substantially within the formal economy, the
main cash crops being cofÍee and tea. ïhis activíty cornbined with uiban dernand, cover the mri;brity
oÍ the populatlon who will need. varying arnounts oi government support. They are thus the legiti'mató
focus of government activlty in the water sector, Howéver, it should Ëà noteO thàt the approach àoopted
Íor these two groups will be, of 'nécessity, quite difÍerent.

The average urban (non-agricultural/mining) income is estimated at Shs 1,594 per month in 19g8. A
Household Survey of rural areas undertaken by the University oÍ Nottingham toiWRAp ln 1989, found
that the average y.ryly income Írom cash crops over the Di$;id was stÉ 11,678. The average income
(per household whích sold surplus) from sales of livestock was Shs B,g9B, and Írom sales oï milk Shs
7,911.

Water is extensively available in the District, but it is also extensively utilised by an active market
èconomy. The District's good.transpoï links to other districts and to Nàirobi provide adequate access
to market§, although roads within the District are generally in pool,condition. 'This 

relatively developà
rnarket structure indicates that demand for water will coniinuà to rise and that pollution will become a
more pressing problem.

Considerlng the technica! options available and the settlement pattern, water will thus be delivered to
people and industries in five groupings, which require varying amounts oÍ support of government. ïhese
are:

- qrban systems with mainly service and srnalt scale industry demand in addítion to residentia!
demand,

- market centre sy§tems with some service demand and a small permanent residential demand

- rural supplies for settled farmers for domestic use, Íor livestock and for smail scale irrigation

- lup-Plies to 'independent" facilities in the formal sector such as schools (lndependent commercial
Íacílities (tourist lodges) do not usually requíre government support), ànd '

large scale irrigation schernes.

Within these groupings there are social grCIups which have difÍering cuttural requirements and income
leveis which wÍll effect their effectlve demand for the various technËat options. 'That 

is, these different
groyps can afford different amounts for their water and have diffeànt prioritiàs with rospect to
availability/quality/use. The result is that.they will often demand different ïrrings Íiorn water'supply
sy§tem§. ln order to resolve these compe.ting demands strong institutional systetrs are required and ít
is these systems which will now be examined

2.4 lnstitutional §efiing

2.4,1 Context

The existing_letwork oÍ organisations involved in the waten sector is complex. With the District Focus
folicy, the District is.expeéted to co-ordinate all investment, including irivestmeni in.*ater supplies.
Holvever, !1,.s pglcy hlt y9! to move. fully frorn one of "deconcentratiön', ic. praclr.,à impementkion
activitie§ of line Ministries at local level while retaining centralísed control of stafi and Ëudg'eting, to one
of true "decentralisation",-1.e. glving staffing and finairce control to the local instituuons. -rf,is-procesÀ
requiresextensive §upport, especially by providing systems and fundíng for eÍÍective district co-oràination
and implementation oÍ investment in the water sóctbr. As witt be seei betow, prwioingpris iupàórtli
a rnajor objective oÍ this prolect.

Four key activities are,.required to implement a water supply. lt must be planned, designed, constructed
and operated. Overallwater polícy planning, and techàicàl (oesign) suiport is ine reiponsiOirity oiiÀà
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Ministry of Water Development (MoWD). Responslgility f91.coLstry9tion and opgr.atio,n is fragmented

nowàuór. When undertaften Uy ine MoWD, toàt o,fflce§ of the MoWD, have considerable autonomy ln

dàssn aM construction of wàter supply schemes. Other mlnlstrles also design and construct water

supplies.

prlvate Íormal sector organisations, misslons ard other entities may obtain permits as \rater
,nOón"f.àrS', to exploit loàl water resources. The appointment oÍ a water undertaker is done by the

lrtinister oÍ Water D'evelopment under the powers of the Water Act (cap.372).

Local water Assoclations are legal entitie§ which have a water Permit- They are being formed in some

distrlct§ to become responsiHdfor exlstlng water sy§tems or to undertake new ones. Permission to

utilise water resources under the Water Aot-is preseófly given by a committee of the MowDmeeting ln

ttaiioUi, Out fs usually decided on the recomm'endation óf the Dl§trlct OfÍlce of the MoWD. The lowest

level institutions are the informal water committees

ln general, the Dlstrict Office of the MoWD lmplements urban/marke!.!ïtrlsupplies and smaller

schïmes are undertaken by communitles somàimes asslsted by Fn NGO. .Co-ordination oÍ these

àótfuitiei ii to Oe achieved 6y tne District Water Development Plan, based on the MDWDS.

2.4.2 lmplemontation oÍ Distrlct Focus in the Water §ector

The existing institutional base oÍ future water investment in the District is limited. ln the context oÍ the

otstrici Éoóus policy, the District Development Committee (DDC), agglst$.by the Distrlct Executive

Cómmlttee, is expeóeO to co-ordinate tnvèstment in thewatersectór. Thls includes expenditures bythe
Mdi;idàëounóï (unOerthe Ministry of local Government). .As stated above, the instrument used to

achbvà thb co-ordinatlon is the DistrÍct Water Development'Plan (DWDP). This plan ls prepared U!'ll"
DWE. While the structure Íor lmplementation oÍ the plan ls in 1iace, the resource§ to carry gut llte
iequireO prolect appratà!, prioritióation and lmplemeniatlon are riery limtted. lt ls this situatlon that the

project is lntended to address.

The three key aspects of implementation which require strengthening are:

1) The adminlstrative and Íinancial systems of the District Ofiices of the MoWD'' The MoWD District ofiices are beíng strengthened as part of the "deconcentration' of Ministry

activity. The pdicy of "appropriations !n ald' has been lnstituted which will link future recurrent

experditure iundd alloàied'to districts to their performance in meeting revenu€ talge.ts

esiaglshed Oy freasury. Wages Íor lower levels oÍ siaff are now the responsibility of the dlstrict

a p"V. fnis íray nàve a coniiOerable impact on efÍiclency as there are indications that district

tev,bf ótaf are under skilled, and that, compared to the re§ources available to work with, there

may be slgnificant over staffing.

Zl The support systems both the District OfÍices and to community groups provided by central

MoWD.
ThE head office of the Minlstry ln Nairoblwlll now concentrate on providing policy, tralnlng and

technlcal support, àspeciatlyLs key implementation a$Ívrty has also been taken over by the

Natlonal Wate? óonsàïvàtroíand P$etinö Corporation. ln thli role, it has begun to instÍtutionalise

the assessment and plannlng procèss develo'ped, to a great extent, through the WRAP p-roielt

The water assessrnent studTe's ard planningi reports àre now an lmPllÍtant rssource for the

tvtoWO, anO iti st*f are being trained in the tàchniques oJ assessment. The Planning Unit wlthin

the Water Resources Asses--sment Seetion is resionslble for carrying out these studies and

assessments.

3) co-ordinatlon oÍ the organisations which will lmplement.tle_pla1, .-' 
Óurrently, tfrere is no ctËàr pdlcy on which organlsatlon(s) sho-uld lmp!9m9$.ppiect§.+ di.§lricl

tevel. There àie sàr"rai ojtOns. These lndule the Dlstiia offlce of the MoWD, the Municipal

Councit, NGO's and locaí Water Associations. The choice oÍ institutlon will depend on the

existlng'strength of these lnstitutions, and potenthlfor future strengthenlng.

One apparently successÍul method has been adgpted in the Baringo Dlstrlct. lt has.been developed with

àrsisiàíceiro,í ug6er. A district water coordlnation group hasbeen Íormed led by an inter-ministerial

team and supportJby evéry operational NGO lí tnd district. The lnter-ministerlal team has

;rprd;àiró§bi uowói rvrox àno'McSS as weu as the DDO and it is to be in contact with all operating

oó""riàtro"s in tte oistiibt who have an interest in water. lt has been agreed in Baringo that this group
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meets every three months for information sharing, decision making, etc.

Thus, the. responsibility for derrelopment and lmplementation of the district plan Íor water developmentit 9t3r"9 by al[ concerned grouirs. lndtuidual gloups become rtre 'leào; 
"g"n"t 

toi com,iuÀity
mobilization and lmplementation in their Division. -Suifr 

Ínatters as overtappin! anó Ouplicatión àió
worked 9T. -g|rce 

plans. are agreed it ls up to each group to implement ín ihefr own way. with rhis
lpgloach lt will be possible to implernent water prograrimeà by d#erent organizàtloni withii tne'oveàÍ
district strategy.

2.4.3 Community lnvolvement in the lffater sector

It is expected that the communities involved will play a centrat role in planning, implementing and
maintaining the water supplles identified as viable dnoàr the proposed pniie"t. iËis is particrraíyirtà
case for the small scale rural schemes. However, these commuiities requfià signiricaÀ ilpd;,r óí; ;considerable period ln order to take on this role. The proposed prolect strlJulà iOïntiry anOËrlrrio" rr"Ë
support.

water Associations or committees are, in theory, Ídoal Íor the lmplementation ad/oroperation of smallcommunity schemes.. ln many areas, these have a strong base in the Meru Distriàt. The formal districtstructurefor participalion appears less effectlve, withvarloís communityeaàers-fràÀeri; tdöi,rËil;;Development CommÍttees and represented on the DDC by tÈe Divisíonal District Officer" There ls noformal structure of community.pa'llcipati-on in. the. próvisíon àr uowo *uten rulpies, although theinformal links through chleÍs ano'sub-iniefs to the elders are sald tóÏ" *ró"iiru.-jiË'"s"rrtial that theÍormal government administrative structure, and the structure of the clani rnust work in concert forsuccessfuldesignandimplementationofwatersupplyproiectsinruratareà$---

The Household Suruey shows,that.pe.opl.e are willing to make, and have made, signiÍicant contributionsto.self.help sctremes, especially in high pctentiaiareas. Ítlà average aroun-t" contributed in thecoffee/tea, coffee, cofÍee/cotton ana cóttoh zones were shs q,frza,z,{ag,1,g74 and si7 respectively.

The institfiional base will also play a key role in the.technical op,tion chosen. options lnvolving watersy§tems which.require complex ol expensive operattons ano meiinÈnan"ïiuppoft'ààà not, at present,
ry eagftv handled by district institutiàns. !Vhï" suctr sysierns must be us'à, exónsive supporr rostrengthen these institutions will be required. §uch strenlttràning, although on'amàre basic tevel, isparticularly lmportant for local commuàity groups where ïr,ey wiïï'nava à'm4ó, ,.oÈ Ín implementing
sy§tems.
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3 PBOJECT DE§CRIPTIOI.I

Proiect Descriotion

3.1 Profect Obiectives gnd §cooe

The goal oÍ prolect activlty in the water sector in the District ls to. support envkonmsrtally sustainable

àöueÍopróni ln'oider to provide for an eqrlàue dlstributlon of the iàtlon's economic growth. 9q:h
;ttuitfË ilcàssary in vleïv ot the increasirió póputation, llvestock and agricultural pressure on, and the

senshilre nature of ihe environment in, thls area.

The overall oblective oÍ the proiect is:

- to implement sustainable rural water supply systems'

ln order to achleve this objective several lower level oblectives are requlred.. .lt requires extensive

str"nóÏenfn! of instltutional procedrr". und stiuctures to lmplement such an obiective. Specifically:

- development of a vla6e system§ _of 
designlng, funding, lmpementing, operatlng and maintalning

water èupply sy§tems at DISTBICT level
- suctr sysióósËre to lnctude rnechanisms of GOST SHARING in order to ensure the systems are

vlable ln the long run, and
- the systems inöufà utitise technologies yni* lrg app\ropriate to the physical' cultural and

attorOiaUnity contexts of the cornmunities ln which they are used.

The project wlll implement wateÍ §upply systems over the Meru Dlstrict, ln accordance with the Dlstrict

w"tj, o'Àr"lopment ÉÉn iowopl. ïhió pían takes into account previous and continullg a-ctivj:ty-!L![e

water sector by the Olitrièt. An indicativ"lewi óiphysical lnvestment was estimated by the MDWDS'

The totat amount of-ióàuireO lnvestmeni tot O'oóestic supplles ïaq.:9T9-Kshs 3,149 million

(.óö6ri.tiU§S ízó-àÍiiónl, àru x.ni 4,,t00 mlltion (appid{mately uS$ Í65 million) ir including

livestock supplles.

The distribution of this investment over the Divisions in the District is shown in Appendix 4 and 5'

9.2

9.2.1 Overview

The prolect will be divtdod into three phases. The fkst pqsg will consist of feasibillty studies. Thq

ààèoio ïin"sé wilr oiw-à.i öÉii"d àdsignin consutratoà with the commun'rty where qPpropriate, and

commence ttre instituiilnà Jtrengilrenin{activities Hentifled in the Feasibility studies. The third Pllage

wi1 conslst ot lmplemËntiöine iemamiËg inJtarrional strengthening activfiËs and construction of the

wàter supply systems. Thàse phases are-described in detail below.

Briefly, the roles each lnstitution wlll-play 1.n any implementation oÍ the proJecf ln Meru District reflect the

existing capacities anà roriànt"tion" oí$rese'orgànisations, governmeni obiectives, and potential of

these órganisations. ln summary'_tle1t ale-:

- överall co-ordinatlon with DDC - DDO
- water resources planning - central MoWD
- *àter project ààËraiol ànd water supply.Íor urban centres - Dist1ct MoWD

- water supgy fó'market centres anO ruràt areas- commun§, assisted by District MoWD, DDO,

other ministries and NGOs'

9.2.2 FeasibllitY Studiee

tn the context of the DWDP, the malor activÍties required to prepare the feasibility studies are:

- detail survey - physical and socio-econornic of potential sites kJentiÍied in the DWDP

- ;i;11*inary Oe§öíiànU lósrng oi',r"t"r systeins and institutional/community structures for

implementation
- liaison with communi§ groups on selÍ help aspects
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assessment of proposed designs on the folsowing criteria:

. water resources

. land use planning/environrnental impact

. social impact

. institr,rtional/community participation

. econonnic

. affordability

. Íinancial.

3.2.3 Detailed Derign

Major activhies involved in this phase are:

- physlcal survey of feasible sites- design and documentation of water systems and implementation of Íirst round of institutionalstrengthening (train"ing inplanning, design, communityfàíicipation, ano construöfionsupervision;implementation oÍ Íinancial systàms)aïd srructureJtbi àomrunÉi Érticip"1àn- liaison wlth community groufs on s'elt netp aspàci; 
- -

3.2.4 Implementation

The major activÍties are:

land acquisition, if any
tender of construction
construction of systems and supervísion thereof
second round institLltional strenEhening (training in community participation, operation &maintenance)
operation and maintenance system§

6-7

3.2.§ Frofect Duration

It is difficult to determine accurately the duration of the project, as much depends on brlnging the ruralcomrnunities involved along with th-e planning process aào ínvoiving tÈàm il[. Ër:;h this pr.ocess wi'proceed frorn one §tep to the next, ano tne àésigíàitheÏppioach to rhe next step wifi depend on theexperlence in the proceeding. step. This is so-caÏieo "pro"à5§ prànning". other parts of the studíes, rhe§urvey§ and the planning and deiign oÍ the u.rban ypprlei caí6e impïemà"bdfi; dore programmedmanner' Ïhis beino said, it is expected that initial óómóitrnà"t to the project will be for three years.Projected date of cömmencerneni is.luiy tSse.

It i§ estimated that the feaslbility study phase will last 24 months, the detaited design phase t2 months,and the implementatÍon phase'ZA monins.

The profect will have a formal mid-term and final review in addition to reports wil! lre completed at theend of each phase and bi-rnonthly progress reports which *ili ue required throughout the project.

3.2.6 Project Location

The proiect will be based in MowD headoffice, the office of ïhe District water Engíneer [n Meru, and inproject sires throughout the District as ioàntidóo i, inà-r'iÀiËi,iity- srudy phase.



3"3 Prolect Jt tstlfieation

General

iii:tailed i Lrctííicrticn

Síat*r' i'{e;;';urces

ln the DWDS Íor Merr: Distrir:t, criteria Íor appraisal of itivesttllent options were established in the

Íolloaring categorles:

3.3..l

§.r?.dt

a)

- water re§ource§
- land use planning/environmorrtal impact
- soclal lmPact
- institutional/colnrnuniry particlpatiort
- oconomic
- aÍfordabilitY
- financial.

simple checkllsts were estatrllshed to test a prolect 3g"1TlTlch of these sets of criteria' These will be

use*i ln *ectitn &.3.ii below to a§sess the piopàsed proJect in general term§'

A. prierriisarion of proiects will also ba carried out using. the methodology described in the DWDP' The

meth,:ccir:gy usecl isïanórer: ïo rh+ extstinjàna potenïiafly achievable lévels of asses§mènt skills in the

Distrl*l:

The uroiect will i,rss the \4rat§r re§ource§ identifiecJ in the MDWD§ to meet demand in an efÍicient manner'

;iÉ# iËàí i* a !:aphazarc nnd potentially environmentally damaging way'

The yield of the pr.":pos,ad prolocj $íater source has been analysed and it was Íound that the required

quantiry oÍ waren r*n [*-*uËpri*a e*,iing tne iiràir* ot tl.te prqóct- The variatlon of the yield during the

iear is'srrcn ïhat iïï *inlÀiiïà flow periöds the water dernand can be suÍliclently met'

The traditisnal !ilftt$r source§ are malnly rivers and springs. !! is exPectd. that thedirect use oÍ these

sources wil! cieciine, because the proiect fiiou,Oót'o"rËr cbser tö tne homes of the peopl*'. The

impoftan,,e ot a ueneiiate,rlr"rity p"iulo"à uy inJ proiect.needs to be explained to the populatlon to

tr+ realty apir*clared. rnis wili hav's i* ue JÀne'in colriuination with a camfrlgn on improved sanitation

lTl§*§lJi8i:,.

h) tend Ua*,1EnvËr*nsnentel lmpaet

The prriect is intr:nde Ío fo§ter susrainable econornic developrnent ln the District. lt supplies water to

activitieè ssnrisrent whh the District Development Plan. ln particular:

-waieríorlivasl.r.ckispnuvidedt{lencf}tjragozerograzing
- sufÍi*ienl invs;iniàn[ ii Èrànnerj to alr*w fàr' increaóe in smal] scale irrigatlon'

The íacilitieslpiant of tl-oe prolect are consl§tent with plans íor urban/rural development'

-. the systems are slzed to cater for proiected ryt{ a.$ urban growth

- no siónincant pfrysià constraints'apfear to limit siting or slzing of systems.

DJeither the facilities/plant of the proiect, nor their constructlon, are likely-t9 hSYe an adverse envlron-

Ë;ràirnpaói. rne ;iàlàrioims ot ímpact to be conskJered in the Meru District are:

- pollution lrom processing plants, especlally "oÍï-ETt- i,ólfution Írom iirOan ards especiallv stormwater runoff and sewerage

- rhe degradation óirageàrton'cover'ltoresrs) ard§oil_r^f., lncreased land-use

- the tmpact oÍ suppnes whtch interiàËiiuÍàó*_q319t causlng downstream wetlands to dry up -

this rnày have a signlflcant impact on some wlldlre'

lffiH#ffi lrí*ïrí#ffi :letr:iíf ií::§vJts'iïlx,xffilïSysome'limes
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c) Social lmpact

The proiect is intended to foster inter-regional equity and to support community development in one of
the poorest arsas oÍ Kenya.

Traditlonal groups are affected by projects, but the programme ls designed to work within tha cultural
contex of those groups. Developed within this context, the mechanisms for community participation in
design, implementation, operation and maintenance will be central to the project.

The proposed project wlll improve the welÍare of the people oÍ the District, particularly lower income
grolps and women. 'The selÈhelp components oÍ the project provide eópoymenf Íor women in
particular. AddÍtional water provides opportunitles for smàtl scale agriculture àn4 possíbly, additional,
cash income.

d) lnetitutional/Cornmunity Participstion lssues

The proJect wíll strengthen government and community institutions ln line with the District Focus policy.

lnstitutions

The maior tasks which must be addressed with respect to institutional issues are design, construction
and operation/rnaintenance of the systems. The organisation, or grouplng oÍ organisations must be able
to carry out these tasks eÍfectively.

A§ set out in the P.rolect description above, the roles each lnstitution will play in any implementation of
the.projectreflect-the existing capacities and "oríentation" oÍ these organisdtioits, govbrnrient objectives,
and potential of these organisations. ln summary, they are:

- overall co-ordination - DDO
- water resources planning - central MoWD
- water project appraisal and water supply for urban centres - Dlstrict MoWD
- watsr supply for market centres and rural areas- community, assisted by District MoWD and NGOs.

Design and construction supervision wlll be supported by the profect which willalso strengthen MoWD
counterparts at head offlce and dístrict levels in these roles. The MoWD has agreed to provide the
required staff and Íacilíties for the project as set out ln Section 5.

This appears to be a realistic project organisational structure and the implemeniation schedule set out
in §ection 4 also appears viable.

Communitv Participatiorl

pgmyulity participation will occur in many aspects oÍ the proiect. ln small scale water suppty projects,
it is likely that it will occur in design, construction and operation activities. The organi-satioh of tfris
participation is thus a key element in the successful implementation of the project.

Cornmunity committees are to be Íormed with the support of the chiefs and elders in each area. lf
insufficient support exists for the formation of the committee, no project will be attempted. Local DDO
and MoWD stafÍ will assess whether the loadèrs oÍ the communiry organisation are representativs of the
community in order to ensure that the promised community lnputs will be delivered.

§ocio-economlc surveys will check if the communities can deliver the promised labour and money
inputs to the project on time.

This approach has been effectlve in ensuring community participation in Meru District in the past. Local
government agencies were prepared, given project support, to provide the organisational and logistic
§upport required for such activity.

e) Economic and Financial lssues

The project will assess the economic viability of each sub-project. The methodology roquired to
undertake an economíc assessment of the project is set out in thb DWDP. The Íeasibitiili study phase
of the prolect will include such an assessment for each scheme.
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Affordabllltv

The Household Survey lndicates the levels of aÍÍordabll§ which the respondents found to be ac_ceptable.

These levels cannot be regarded as definltive, but can be taken as a gulde. The lssues oÍ affordabil§
and willlngness to pay are 

-complex, 
and bound up with slowly changlng traditlonal bellefs and prlorities.

Feasibility studles will address this issue in some deail.

The main consideratlon is the level of cost sharlng required. This will determine the fee or tarifÍ set ln the
scherne. ln general, the guldellnes whlch will apply ln respect to urban schemes are that full recovery
of capltal and all operatioÀ and maintenance costs ls to be achleved over a perid oÍ ten years. Outside
urban areas, futl iecovery of operations and malntenance costs will be required, and community
contrlbutlon to capita! works will also be a fiactor in declding the prlority of the scheme - the more
contributlon the hlgher the priority.

Basic affordabllity criterla are:

- the sum lnvolved ln cost recovery shoutd not constitute more than 5% of the lncome of the
poorest 20% d the PoPulation- h there is no atternaifue water source, or ff it is more expensive than the propo§ed scheme, then
there is a good prospect of achieving a sufÍicient level of willingness to pay given adequate
institutlonal systems and politlcal support

- ií there ls an alternative whictr ls acceptable to the people, even iÍ the water is technically inferior,
a new technology should be consldered, or the level of cost recovery should be reviaared.

Financial lssues

Tho key financlal lssue is the sustalnabllity of the prolect. Wth the abovq analysis complete, and
concunently wlth the determlnatlon of affordablllty, it is possible to prolect likely demand, and the costs
of each su6-p§ect over tlme. The feasibllity study must ldentiÍy the sources of Íunds for deslgn,
constructlon ànd operation/maintenance. The prolectlon of the expenditure of these funds must be
realistic. A basic càshflow ànalysis can then be cariied out to identify potential liquidity problems, and
measures developed to overconne them. The financial return on the p§ect can also be calculated.

Financial systems for revenus cotlection and recording financia! flonvs (simple records of costs and
receipts) hdve been developed, ard could be applied to even the smallest schemes. For.larger schqry?.,
slmpie frocedures Íor capital budgeting and Íunding of preventative maintenance schemes could be
dev§oded based on expe'rience h èome NGO projects. These types of procedures will be designed in
the Íeasibility study phase and implemented during subsequent phases of the proiect.

3.3.3 Prloritisation

The prolect wlll prioritise the investments (sub-p§ects) identified in the feasibility stud.ies. Ïhe suggested
metËod-ot priorhisatlon focuses on the sustainabiiity of the prolect. Basically, it conslsts of ensuring.that
all of the q'uestions set out above in each of the crlteria categories have a satisÍactory answer' Then,
priori§ is assessed according to how well proJects meet the cost sharing policy.

First prlority projects will recover both capital and operatlon and maintenance (O&M) costs. Second
priority profeàs will recover O&M costs. Thlrd priority prolects will be economlcallyviable and be ranked
àccoröËg io the extent of recovery of O&M costs. other prolects should not be lmflemented.

Taues 3.1 and 3.2 set out the total required investments Íor domestic and livestock supplles as estlmated
from prellmlnary data. Detailed ru6-proiect ranklng will be conÍirmed by the feasibility phase of the
prolect.

The proposed projects for the different supply areas were based on recovery oÍ both capital ard O&M
costs

6-10



Table 3.Í Preliminary Cost Estlmate'oÍ Domestic llYater Supply Development

DMStor{

Year 1995
Addi t i onal.
Poprletion

Covered

llex Uster Suppl.ies Rehabi t itated uater Suppl, ies
TOTÀt
c0§ïs

(Ksh, I

TOTIT
GÍISTS PER

BEIEFIC.
(Ksh.1

Cspac i ty
DÈvetopn.
(nr3/day)

ïotaI cost

(Ksh.1

Capaci ty
Developn.
(nÈ/day)

Totat Cost

(Ksh. )

C, II'IEIITI
IGEiIBE
H. ITIË}ITI
t{ I ïHI
}ITO}IY I R I
S. IIiIENTI
THARÀKA

T I GA}I iÀ
TII.IAU

121,97A
114,396
1 lJ,ó84
195,0ó9
53,848

13í,551
71 ,909

177,991
33,255

1

1

t
2
1

?

133
955
749
090
1&
046
231
Í89
79

,

2,926,0a0
21,010,000
38, (79,000
23,980,000
26,094,0O0
45,01 e,000
27,082,0a0
48,759,100
1,r39.000

4,01.6
?9A

3,772
2,815
1,410
3,675

0
1,122

4&

ó0,690,000
4,350,000

8ó,590,000
47,,2?5,0oa
21,150,000
55 , I 25,000

0
1ó,850,000
ó,990,000

63, óÍ6,000
25,360,000

1 25,059,000
ó6,205,000
47,2411,000

100,137,000
27,092, 000
ó5, 589, t 00
8,729,000

I

522
2Z?.

,100
339
877
762
377
3ó9
262

I.IERU ÏOTAL I r013,463 10,ó38 235,07E, í 00 19,596 293,940,000 529,0.l9, I 00 522

DIVI SIO}I

Year 2005

^ddi 
t i onat

Pogrtation
Covered

ile* llater Suppties Rehabi t itated tJater Suppt ies
ÏOïAL
O(§T§

(Ksh. )

TOTÀL
OOSTS PER

EETEFIC"
(Ksh. )

Capàc i ty
Devetopn.
(nÈlday)

Totat Cost

(l(sh. )

Cspaci ty
Devetogn.
(m3lday)

Totat Cost

(Ksh. )

C. I}IEIITI
IGEIIBE
ll. tfrËxTI
lltTltr
}ITOT{YIRI

s. IlrEllït
THARAKA

T I GAIIIA
T tilÀu

208,946
199,9ó5
214,096
332,378
'113,673
234,479
105,ó20
293,944
52,589

3,327
3,4W
7,375
4,997
3,403
6,249
2,273
6,306

424

rJ,194,000
79,493, 000

1ó3,440,000
1 09,714,000
7l ,246,000

137,479,000
50,00ó,000

UtA,092,AO0
9,329,000

5,475
990

7,000
6,5ó0
1,UA
5,514

0
I ,500

97$

82, 1 25.000
14,950,000

1 0r,000,000
98,400,000
e1,150,000
83, 1ó0,000

0
22,500,000
14,550,000

155,319,000
93,343,000

2§,440,000
208, I 14,000
98,39ó,000

220,ó!9,000
50,006,000

16?,592,000
23,979, 000

I

743
467
254
626
8&
911
4ï3
553
454

I,IERU TOTÀL 1 ,755,59V 37,823 838,991 , 000 29 449 44'l ,735,OOA 1,?8O,726,000 750

DIVI SIO}I

Year 20í3
Addi tional
Popr.lI at i on
Covered

l{e!. l,ater Supptíes Rehabi t itated tJater Suppt ies
IOTÀL
GTS

((sh. )

TOTÀL

oÍlsïs PER

BEIIEFIC.
(Ksh. )

Capac í ty
Devetopn.
(ms.rday)

TotaI Cost

(Ksh. )

Capaci ty
Devetotrn.
(m5/day)

Total Cost

(Ksh. )
C" ItlEtlTI
I GEMBE

iI. IÈIEilÏI
iltïl{I
ltïoNY I R I
S. II,IEilTT
THARAKA

TIGATIA
TII,IAU

. 342,099
333,132
3ó9.610
546,922
2O0,392,
3gg,169
152,965
1&,403
81,384

12,549
13,363
21 ,714
19,722
7,975

19,961
4,270

17.123
1,755

276,016,aao
498,256,000
479,409,000
433,994,000
1 80, 050,000
439, t4a,00o
93,940,000

580,10ó,000
38,610,000

7,090
990

7,000
9,597
1,410
6,149

0
1,500
1,577

10ó,550,000
14,950,000

I 05,000,000
143,955,000
?1, Í50,000
92,235,0oa

0
22,500,000
23.ó55,000

382,406,000
3,l3,096,000
594,409,000
577,939,000,
201 ,200,000
531 ,377,00o,
93,940,000

40?,606,000
62,265,000

1,119
940

1 ,5gl
1 ,057
1.OO4
1,335

614
8ó3
765

IiIERU ÏOTAL 2,891 ,075 1 19,53Í ?,619,43?,0a0 35,313 529,695,000 3,149,127 ,000 1,0gg
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Table s.2 Preliminary Cost Estimate of DoÍnestlc and Livestock Water §upply Development

DIVI SION

Year 1993
Additionat
Populeti on
Covered

lleH lrater SuPPties Rehabi titated taater SuPPLies
rOTAL
ol§Ts

(Ksh. )

ïorAL
cÍtsïs PER

SEIEFIC.
(Ksh. )

capaci ty
Devefoptl.
(rB/daY)

Total Cost

(Ksh.)

Cspaci ty
Devetotrl.
(rË/day)

ïota[ Cost

(Ksh. )

C. IIIENTI
IGEI,IBE

}I. IXE}ITI
IIITHI
}ITONY I R I
s. IltExÏI
THARÀK^

TIGA}iIA
TII,IAU

121 ,970
114,396
1 13,ó84
195,0ó9
55,848

131,351
71 ,9O9

177,981
33,255

I
1

3
2
3
3
2
5

,@
,408
,5fu
,314
,4fr
,724
,6!6
,05Í
24?

23
30
78
50
78
8Í
57

111
5

848,000
976,000
540,000
908,000
194,000
928,000
992,000
943,100
524,000

5,026
80

6,228
7,308
1,410
4,429

0
1,388
1,442

75,590,000
0

95,420,000
109,ó20,000
2l ,'l50,ooo
ó6,435,000

0
20r820,000
2Í,ó30,000

99.238,000
30,976,000

171,960,000
160,528,000
99,344,0OO

148,3dl,ooo
57,992,000

132,7ó3,100
26,954,000

814
271
5',|3

823
845
130
60ó
746
811

I ,

'l

,I

IIERU ToTAL 1 ,O13,463 23,506 519,653,100 27,52',| 408,4ó5, ooo 92E,1 18,100 916

DIVISIOII

Year 2003
Addi t i onal,
Poput at i on

Covered

lleL llater SuPPLies Rehabi t itated tlater SUPPI ies
TOTTL
c(§rs

(Ksh. )

TOTAT
oÍlsÍs PER

BEI'EFIC.
(Ksh. )

Cap6ci ty
Developn.
(m3/day)

ïotaI Cost

(Ksh. )

capaci ty
Devetopn.
(nglday)

Total Cost

(Ksh. )

c. lllEilTl
I GEI.IBE

il. ll.lEllTI
HITHI
IITOIIY I R I
S. ll,lEllT I
THÀRATA

TIGANIA
I rllAu

206.946
199,%3
?14,A96
332,378
113,673
234,479
105,620
?91,94tt

52,58;8

5,105
4,83ó

10,913
10,953
7,480
9,530
4,719

1 2,583
1,757

I 12,3,l0,000
1 08,942,000
?41 ,7%,OOO
240,9óó,000
1ó8,8,l 0,000
209, óóo, o0o
103,El8,000
278,526,0O0
38,ó54,000

ó,ó38
990

7,000
9,471
1,410
5,94tt

0
I ,500
1,582

99,570,000
14,850,000

I 05,000,000
142,0ó5,000

21 ,1 50,000
89,160,000

0
22,500,000
23,710,000

21 1,8E0,000
123,792,000
346,78ó,000
383,031,000
189,9ó0,000
298,820,000
103,818,000
301 ,026,000

6?,38/.,OOO

'l ,014
619

1,620
1,152
1,671
1,274

983
1,024
1,186

I.IERU TOIAL 'l ,755,587 67,876 1 ,503 t472.,000 34,535 5 t8,025,000 2 021 1.97 000, a
1,151

0 Ivl sI0N

Year 2013
Addi ti onat
Poputat i on

Covered

Neir Yater §uPPties Rehabi titated uàter suppt ies
TOÍAL
cÍ§ïs

(l(sh. )

rOTAL
OGTS PEN

BEIETIC.
(Ksh. )

Capaci ty
Devetotrn.
(m3/daY)

ïotat Cost

(Xsh. )

Cgpsci ty
Devetogtt.
(fi/day)

TotaI Cost

(Ksh. )

c. ll,lEilTI
I GEI{8E

[. I}TEilTI
NIIHI
}ITO}IY I RI
s. IllEllTl
THÀRAKÀ

TIGAIIIA
ï Il,tAu

342,098
333,132
369,ó10
546,9?2
20a,392
398, tó9
152,965
4öó,403

81,384

17,037
1 5,705
27,?42
32,&5
15,OT3
25,547
8,413

28,195
5,092

374,814,000
349,7ó0,000
ó01 ,024,000
722,r90,0O0
340,10ó,000
562,034,000
185,086,000
ó23,ó90,000
I I 2,024,000

7,A90
990

7,000
9,597
1,414
6,149

0
1,500
1,582

10ó,350,000
14,850,000

1 05,000,000
143,955,000
21,150,000
92,235,000

0
22,500,000
23,730,000

481,164,000
5ó4,610,000
706,024.000
w,545,
361 ,?56,
654,269
185,08ó
&6,190
135,754

000
000
000
000
000
000

,407
,o94
910
,&
803
&3
210
385
6ó8

I
Í
1

1

I
1

I
I
I

I{ERU TOÏAL 2,891 ,075 115 149 3,871,128,000 55,31 I 529,770,000 4,400.898,000 1,522
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4 PROJECT IMPLEMENTATION

4.1 Scope oÍ Wsrk and Activtties

4.1.1 Feasibitity study phase

Two separate §treams oÍ Technical Assistance fÍA)" fle requlred.. 
.The.Íirst is required to support the

+lïï?^'l#Jfrlï'riffi:ï'f, ffi i91Ï,1[ïiï.T3''ïi:iro*Ït$;Ëi&ïEl§'iï0,;;àt;;iw
1) TA support to the MoWD in project preparation.

The main tasks are:

- riaison with variou§ concerne<I agencies Íor input to the DwDp- finatise the DWDP- conduct on-the-iob training in parallel with ïA Íor Íeasibility studies.
2l ïA support for Feasibiliry studies.

ïhe main tasks are:

- detail survey, physical and socio-economic oÍ potential sites identífied in the DwDp- prelimlnar.v..design of water systems anà ïnstitutËrrt6#;rï[, *trr.tures forimplernentation- liaison with community grolJps on self help aspects- a§§e§sment of proposed deóigns on the töilowing criteria. ;

4.1.2 Detailed Design Phase

The division of the respCInsib-ili§ for the various activitie$ involved in the detailed rJesign phase betweenMowD and ïA resouröes will bà o"t*ttiÀào at ttre mià-tài*'ruï;"* oÍ the proje*. However, the rnainactivities involved ln this phase oÍ thó proJect are:

physical survey of Íeasible sites- design and documentation of water sy,stems and .implementation of first round of institutionat
;1fi[*:""tÏ,iÍï,'l1',ï:ry"{ïiï§#.",'l'#::fm:lfï:tffi,,*ffiïJ#ïtoon,upervision;- tiaison with communiry groufrs on s'elt r,eró asïócis 

' -

4.1"3 lmplementation phase

Àgain' the division oÍ-the responsibility Íor,the various activíties involved- in the implementation phasebetween MowD and rA te*ourc"ííili'nu'outur.i""di"*r;Àïe eM oÍ the design phase. However,the main activiries rnvorved in rhis phàseï ir," pilËË;'-" .

- land acquisition, if any- tender of construction- construction of systems and supervlsion fhereof

;-ï;ffi#Sit lnstltutional strengthening [trài"ing in community participarion, operation &
- operation and maintenance system§

4"2 lnouts

Key personnel inputs t9, eaqh key activfty in the.feasibility phase of the project are described in Figure4'1' Equipment and other inputí to tnJpioiecl are oóícliuJà-in rigure +.e. These inputs are to besupplied by donor and goveràment tunàiíj as described in sectÍon s berow.
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Figure 4.1 Pereonnel lnputs and Outputs

Activity I
DIDP slrPport I

IÍ?ut§:

1) Foreisn Pergonqgl
Team Leader
P t anner/Eng i neer
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H0 Engineer
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etc

******t**t**
*****
*******tt***

* ***
24
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24

24
?tt
24
24
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24
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SecretarY
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=========-=-
==========:=====È========
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1) ferelgn Per§onne.!
Te€m Leader *****f ***l**l***** ************ 50

50
30
?4
6

12
12
12

30
30
50
24
6

12

P t anner/Eng i neer
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Engineer (uater sLPPt
Surveyor
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Insti tut ionaI

*****t r*****a***** *********t**

t****t **********Ë* i***i*******

v)
**********t* ************

*****!t
**
l!t

**

** ** **
** ** *l

** ** **

**
t*
**

**
t*
**

2) Local Consuttants
DeÈlty Íeam Leader
P t arner/Eng i neer
Soc i of ogi §t
Engineer (Hater SUPPt

Surveyor
Econqnist/F i nance
etc

****** **a*****i**t !H*a******l*
*i******i*l*
*t********t*
**********tt

**i*** **a*******à*
**t*** ******t**lat

******
** *t ** ** *t *t

3) Goveríment Personnet
Proiect l{snager
Engineer ComterP. x 4

****** *********att r*t***l**t** 30
1e0****** *******t**** ****t*ai*lti*

4) support staff
0ffice l,l8nager
Secretary x 2
Ass i stant
Drivers x 4
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****** *i*********t ****!r******* 30
ó0
30

120
30

****tl ******i*t*tt *t**********
***a*t *********!t** *******t*!a**
*****t **t*!t******t ****i***lt**
**a**rt ************
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D raft

Physicat
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npts

Draft
FS Rpt
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tS Rpt

Physi
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cat &

Rpts

====================
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4.3 Ontpute

4.3.í Oulputs oÍ Prorect preparation TA

a) Centrat Ministry of Water Devetopment (MoWD)

The outputs are:

- additlonal Íormal and on-the-iob trlinjng oÍ MowD staff in the Resources Assessment (RA)§ection in techniques requkeo', this tralniËg il; ËsrËn to offlcers who wifi remain within thesection for a sufficient tlóe to irain reptacömeni- qqfjonal equipment (to be derermir,àr-- -''-
additional (gY?|, existing zero capability) c.apacity and systems to srrengthen Dístríct MowDotfices in thelr role as seÉrt-ar.rtono'rnous watei sgqfuv_aog1cjes, speciii-cai,i"; ability to train in' resources assessment,.preparation oÍ the ótidp,"oaut.prbceoureó, financlat systemsnianagement and techni«iuei oi iommunity mooNsàtion;.tlir a-Cririty *i[ 

'Ë" 
supported byimproved rn inÍormation.riÀkages between centrar ofÍice and District- : improved internal co-ordinatiön Uàtrneen me nn bàciion'anO othei sections of rhe MoWD, and' lmproved rinks wÍth other ministries wirrr iàsp#;il;à" of water ;dorr"d.'

b) District Ministry of Water Development

Outputs are:

training in appraisar oÍ proposars Íor utirisation of water resources :

- training in meth-odotogy toi the preparatíon of tÀe OWOp- improved constructloÀànd opeàtioh u"o ,"inÈnaí"" ot "urban'water suppry systems through
ffii#entarion 

oÍ rinancia! ano aoÀlnistrti* §;öÀJsving effective có;;Ëítnbseactivitióiïi

#[.i,3"'t;i,ffiJï,|,ïi:,;i:,ËllJ"":# i#i'"àïll'J,"'#ï"*s 
in assessment, prahnins, proiect

iftlíX* 
to train membórs oÍ Loca Gàvèrffirm/c;ilru"itv groupsTïvater Associations in these

- , legislation and/or regulations under the water Act and possibte revenue acts to enabte the, District office to carry out the above roles )

an assistant.DDo-with specific responsibirÍty for water matterstraining in water Resources ptanníhà t* ini! óàrrJn.' 
'

- revision oÍ the legal and/or administïarive brí;i;;h" DDC,s oversighr oÍ water maners.
d) Cornmunity Groups

Outputs are:

- education and communíty awareness campaigns inÍtiated through the chiefs and sub-chiefs' strengthen cost recovery and adminístraridí;f ;ai;;iystems.
HePorts

Outputs are:

- ll..ption report (first bi_monthly report)- bi-monthly reports- mid-term lnstitutional report- Íinal institutional report- ths DWDP for the Meru Distríct.
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Figure 4.2 Non'Personnel lnPuls
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4'3.3 lmplementation o, Design, construction and operation

lmplementation from feasibility phase onwards lncludes outputs of detailed design and implementationp$§p.s' These phases involve'many activities, whlch are dè oet"ited by 11re ieisioiiity stLldies. Theseactivities require:

- resgurces (money, staff and equipment) for design activityt §ysterns for dísburslng capital tudds to reclpientiaccording to established procedures" §y§tems for gathering.qng. processing the rbquired data foimonitoiirj, àno-- addítionaltraining for MoWb and othér organisations invotved in imprËineniation.

Outputs will thus be:

- detailed designs and documentation Íor sub-projects- cgmpleted water supply projects as detailed in Table g.l- adequate administration, resource planning and financial systems in place !n order to operatethese proiqgts efficiently and on a àustainaite basts, anà' trained staff in place where required.- additional equíprnent and resolrces.

Effective cornmunity participation in construction and operation will require a flexlbte approach toimplementation on the part ofthe support organisarid;:;riícipaitythe MowD. where tocat communitiesare not famlliar with the requlremeriti tor mànagement öt format'sector organisations, such as a watersupply' close contact over a.prolonged period ót time wiu ue Ëquireo tà fi§eló-ufà reÍine workabtesystem§' Adequate skills and resources ior such an approacn rnuit oe ídentiÍied rii ràaiionity phase andbe in place for construction and operation phases.

4,3.2 Outpute oÍ the Feasibitiiy study TA

Major reporting outputs are described and scheduled in Figure 4.1. The major reporting requirements
are:

- ll**ption report (first bi-rnonthty report)- bi-monthly reports- physical and social survey report- mid-term draft feasibility report- Ílnal Íeasibility report.

The.Íeasibility- report will.assess each sub-project identlfied on the criteria established in the DWDp. tnadditlon' the lnstltutlonaland.financlal requireïnents for Jesign àno implementàtióÀ-or tne sub-projects
assess as viable will be detailed.

6-17



5. COSTING AND COUNTERPART BESOURCES

5.1 Costino

by lnputs by actlvity/overheads in section 4'2

5.2 Counterpart Regources

5.2.1 lmPlementlng AgencY

Minlstry of Water DeveloPment:

- Plannlng Unlt, Besource Assessment Section

- District Water Engineer' Meru District

5.2.2 CounterPart Contribution

by inputs by acttu§/overheads ln sectlon 4'2
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