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PREFACE

It gives me great pleasure to introduce the District Water Development Study for
Samburu District.

The Ministry of Water Development has the task of planning Íor water resources
development, both at national and district levels. Districts have been assigned a major
role in the development of the country as illustrated by the District Focus Strategy for
Rural Development Folicy. Consistent with this policy the Ministry of Water Develop-
ment has put great emphasis on the studies for District Water Development Planning.

Water resources development can only be successfully undertaken if the longterm
planning reflects the balance between availability and exploitation of water. Extensive
investigations and monitoring are needed to determine the potential of the water
resources and the effects of development on longterm basis. Presently, the Districts
do not have the research capaci§ to carry out the necessary studies independently.
To overcome this situation, the Ministry of Water Development has established a Water
Resources Assessment Section that supports the Districts in carrying out these studies.
The Section is being strengthened by the Water Resources Assessment and Planning
Project.

The present study provides extensive information on the availability of water resources,
the existing supply, the future water demand and the investments involved in
developing the water resources in Samburu District. Equipped with this information the
District will be in a better position to plan its supply facilities. lt is only after the District
succeeds in explaining to the people the limitations of the natural system and the
vulnerabili§ of the environment involving them as much as possible in the planning
and construction of their water supplies, that the difficult task of providing water to the
people will see a good end.

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

(E. r(. MWONGERA)
Director 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 Samburu District Water
Development Study. Part 3 provides the background and methodology for the
implementation by the District oÍ investments in the water sector.

lndicative investment packages were developed, which were assumed to comprise one
or more investment projects. Four considerations were identified as central to the
design of successful investment projects. These were:

- the appropriate technical choice in terms of abili§ to produce the required
quantttY and quali§, and impact on the environment; the latter is particularly
sensitive as there is insufficient data on the direct and indirect impact of watei
schemes on the ASAL environment.

- the socio-economic base whích determines the attitude to participation in the
project; this issue is important as nomadic communities of the Samburu are
particularly difficult to mobilise, further, social factors add to the technical
difficulties oÍ supplying water to nomads and stock as the communities (or parts
thereof) move throughout the year.

- the institutional base for design, construction and operation of the investment
project, including communi§ consultation during all oÍ these phases, and- the financiaÍ base of the project including the policy framewoik, particularly on
cost sharíng and on district financial autonomy, and the Íinancial systems uied.

Each of these considerations effect the economic demand of the people for water on
the one hand, and the abili§ of the MoWD and other bodies to supply it on the other.

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

- supply of water for livestock must be provided only in areas where any
consequent increase in numbers will not degrade the environment.- cost sharing policies with respect to government/donor schemes may need to
be flexible depending on the communi§ served; fult cost sharing (Càpital and
O&M costs) may be feasible in urban schemes, but for rural échemes cost
sharing may have to be limited to recovery of O & M costs.- even with these limíted objectives, the choice of technology must be appropríate
to the communities abili§ and willingness to pay, in pànicular rurai àchemes
must have minimum O & M costs if they are to be born by the communí§.- in order to implement the District Focuó policy which givés the District tUbWO
responsibility for co-ordination the provision of water to the Samburu com-
munities, severalfacets of the operation of the Centratand District MoWD should
change.

Based on the above considerations, specific criterla were developed for use in the
appraisal of investment projects. These criteria were incorporated in a simple checklist,
a version of which, as modified by the DWE, should be included in the OWOp. Such
a checklist will enable a quick assessment of the impact and viability of a proposed
project.
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The checklist covers the Íollowing topics:

- water resources
- lan{ yry planning/environmental impact- socia! impact
- institutional/c-omTyryty participation- economics/affordabili§
- Íinance.

Examples of investment packages were ryepared as appropriate Íor various physical
and settlement situations in samburu. 

'Thiee 
possible types of cost policiàs'were

applied, based on respe.ctively recovery.ol full càpita! anO ö & M costs, iecovery oÍ O
& M costs only and minimization of caiitat costs.

A detailed cost estimate for the whole district was prepared for supply of the water
demand projected under scenario 2 for the year 20ö3.' The totd càjità costs of the
rural supplies varies between 107-120 million Shs or 1,600 - 1,800 Shs per capita,
depending on the cost recovery approach. The o & M costs vary between 30 - g0
Shs per capita per year.

The proposed §pe of supply technologies for the rural supplies depends on the cost
recovery approach, but comprise mainly dug wells witl'r handpuinps or windmills,
boreholes with motorpumps or windmills, or pàns for livestock sirppty.

The water..supply to urban centres was planned for, separate from the rural supplies
and a preliminary cost estimate was made.

ln order. to implement the District Focus policy which gives the District MowD
responsibili§ Íor co-ordinating the provision'of water to thé Samburu communities,
several facets oÍ the operation of the Central and District MoWD should cnangè. ihË
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" polic.y with respect to funding of development (capital)
works should be clearly specified and revised so as not to disadvantage'nigÉ
cost schemes

- financial systems should be revised to enable these effective management and
implementation of District Focus and Cost Sharing policies, in pàrticular, full
costs and revenues should be brought together in tnb one set of accounts- flexibility in pricing policy is also required by the cost sharing policy catatyiing
communis participation.

- central office staff, in their role as support to the District, require better training
in higher level skills in the areas of tiaining, water resourceé planning, O & M:
Íinancial systems, community mobilisation, technical design, enviiónmentai
management and prolect appraisal- MoWQ in general, requires strengthening of the links to other agencies and
organisations, both public and private, involved in provision of watér supplies.

x
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1 INTRODUCTION

1.1 Purpose and Scope oÍ the Study

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

The study was undertaken by the Ministry of Water Development in its roÍe of
supporting the districts in their task to develop the available watei resources in a safe
and sustainable way. Two conditions will have to be Íulfilled to achieve this goal.

- tq developrnent oÍ water resources must be in balance both with the capacity
oÍ these resources and with the conditions set by the environment.

- Supply of water to the community must be sustainable, meaning that the
proposed schemes be designed in agreement with the technical anÉ financial
support capabilis of the people for whom they will be constructed.

These conditions requíre a thorough assessment oÍ the situation in the districts and a
planning that is in tune with the socio-economic, institutional, and technical develop-
ments"

The DWDS can be considered the first stage in the process of formulating a DWDP.
The study, based on extensive assessments, ciescríbes the water resources
d.eye_iopm-ent potential in comparison to the projected water demand, discusses the
viabilí§ of different waler.supply options in terms of sustainability and safety, and
provides estimates of the investment levels involved.

The DWDP based o1 the gtudy will be more specific in that it also comprises the
decisions of the district authorities regarding selection and prioritization of the water
development schemes. Tle plan is to coverà period ol2A years, according to MoWD
guidelines, starting from 1993 when operation of the first new schemes willópposedly
begin. The DWDP wilt be an important component of the DDp which inclu'des thó
entíre socio-eeonomical planníng 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-ordínation.

The.method_ology for planning of water resources development, adopted by the Ministry
Íacilitates fu.ll participation oÍ the distrÍct authorities, communíty groups and individuals
concerned in all stages of the planning process, which is in line with the District Focus
Policy. An outline.of the general "Fpioach is given in Chapte r 2 oÍ this report. A
summary of the main.aspects of the District FocuÉ Policy relatàd to water deveiopment
planning is presented in Appendix 1.

ln order to provide optimal conditions for districl involvement, the DWDS is carried out
in three phases. District engineers and institutions concerned with water use and
water .suPPly are extensively consulted during the periods of data collection and
analysis. The final regort includes three volurneà, corrèsponding with the three phases
of the study. Each of these volumes is presented and àiscussËd at a DEC,màeting.

1



]h9 Rre-selt. rep_ot-o! the.guidelines and recommendations for investment packages
is Part 3 of the DWDS carried out for Samburu District within the framework of WRÀp.

ffre lepo{ provides the background and methodology for the implementation by the
District of investments in the water sector. lndicaiive investment packages are
developed, consisting of water supply schemes (or projects), which mày be IsàO OV
the District to formulate concrete project proposaÈ. AsoreqJirements foi implementa'-
tion oÍ investment p.ackages are discusséd, with respect to strengthening of institutions,
execution of feasibility studies and efforts to secure external tuóOing slpport.

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 ou! by the Water Resources Assessment Section of the Ministry
of Water Developmglt, \9ir9bi,. Kenya in co-operation with the TNO tnstitute of Apptieó
Geoscience, Delft, The Netherlandé, within the framework of the Water Resoirices
Assessment and Ptanning (WRAP) project.

C.onsu.lta.ncy services were provided by the Netherlands Economic lnstitute, Rotterdam,
The Netherlands and the lnternational tnstitute for Hydraulic and Environmentat
Engineering, Delft, The Netherlands.
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2 GENERAL APPHOACH

ïhe District Water Development Study (DWDS) is a base study for preparation of the
District Water Development Plan (DWDP). All components that constitute the DWDP
are also covered by the DWDS.

The model introduced by the WRAP project for preparation of a DWDP is shown in
figure 2.1. The DWDS follows this model in analysing the various components that
finally will lead to the formulation of the DWDP. The study includes three phases
focusing on different aspects of the planning, namely:

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

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

the investments involved in the district water development and the technical,
institutional, socialand Íinancialfactors determining the sustainability of selected
solutions

The results obtained in the subsequent phases of the DWDS are presented in Part 1,

Parl2 and Part 3 oÍ the DWDS report. An outline of the Study is given below.

Water Dernand Study (Pan 1)

The water demand study comprises of analyses and projections of the water consump-
tion by all water users in the district. The baseline data available from various sources
are often incomplete and/or inaccurate. Therefore, thorough scrutiny of the data is
needed to ensure sufficient reliability of further analysis. The data is processed using
a Database Management System that handles both the 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 Minístry oÍ Water Development. The procedure compels to projections of the
water demand in 5, 15 and 25 years time. This, in turn, requires analysis of the growth
trends oÍ population, livestock, agriculture, industries, tourism, etc.

The method adopted provides for projections following three difíerent scenarios: a high
growth scenario based on optimal conditions in economical development, a medium
growth scenario corresponding with nationaland district development expectations and
a low growth scenario taking into account the less favourable conditions set by the
environment.

It may be clear that the DWDS depends on the input Írom other sectors, such as
livestock and agriculture, to complete the projections in the most realistic way.

3
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Water Resources Assessment Study (Part 1)

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

An ínventory of available data and studies on the water resources in the District

A field survey including collection of data on surface water and groundwater,
rehabilitation of part of the existing measuring stations, installation of temporary
measuring stations. Measurements are made of the quanti§ and quality of
water in rivers, springs, wells and boreholes.

- A geophysical reconnaissance survey using vertical electrical or electromagnetic
soundings, aimed at providing more insight lnto the hydrogeologicalconditions.
The results of the survey are checked and calibrated by drilling of exploratory
boreholes and test pumping.

- An analysis of the geological, geophysical, hydrological and hydrogeological
maps and data, both from the inventory and from Íield investigatíons.

From all this information and after careÍul and systematic analysís, water availabili§
maps are prepared which show the water development potential of the area. The
water resources assessment investigations are described in a separate report and a
summary of the main conclusions on the water development potential is given in Part
1 of the DWDS report.

Comparison oÍ Water Demand and Available Resources (Part 1)

Having estimated the water dernand over the next 25 years and the water resources
available in the district, a close analysís is made of the water development potential to
decide whether the projected water demand can be met. This analysis of water
demand versus water resources availability ís carried out for the smallest ptanning unit:
the sub-location.

When comparing the demand with the resources, priorities need to be set whether a
district can best support human, livestock, agricultural or industrial development. ln
this respect both quantity and qualis oÍ the water must be considered.

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

Study oÍ Water Supply Devetopment Options (part 2)

From the actual and projected water demand and the capacíty of existing water supply
schemes, the need for further development of the water supplies can b-e determiàecí.

Limited water resources, contrasting interest or expected negative environmental
impact may hamper further development. However, in situations with sufficient water
available, often more than one supply option can be considered. A selection of the

5



best alternative must then be based on considerations of financial, technical and
environmental viability.

Phase 2 of the DWDS includes:

Assessment oÍ existing district water supply systems
Assessment of technical options Íor 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 analyses, results and conclusions arrived at are presented in Part 2 of the DWDS
report. Together with Part 1 this forms the basis for the 'District Water Development
Guidelines'.

Formulation oÍ Guidelines and Recommendations
Íor lnvestment Packages (Part 3)

The guidelines and recommendations Íor the development of the district 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 interested donors a preliminary estimate of the funds and other inputs needed Íor
water supply development. Each investment package or a combination of them can
thus form 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 for 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 oÍ the DWDS report. The three parts of DWDS should provide the district
authorities with sufficient base information for initiating further development oÍthe water
resources in the district.

6



3 BASIS FOR INVESTMENT

OvervÍew3.1

Water supply investments must be compatible with the District Development PIan
(DDP) and the District Water Development Plan (DWDP). As introduction this chapter
will set out an overvíew of the technical, social, institutional and Íinancial basis for the
preparation of investment packages. These issues have been discussed in Parts 1

and 2 of the Study.

On this base, indicative investment packages, consisting of water supply schemes (or
projects), for the district are developed in three stages. The first stage (Chapter 4)
examines the major factors to be considered with respect to design of these
investment packages. This chapter examines both the factors which influence supply
of water, the technical, institutional and financialfactors in particular, and factors which
determine the (economic) demand Íor water. Affordabilíty and willingness to pay, and
the institutions required for communi§ participation are the key factors discussed with
respect to the demand side. The second stage (Chapter 5) describes the metho-
dology and criteria for choice of investrnent, either individual projects or packages,
consistent wíth the DWDP. The last stage (Chapter 6) describes índicative investment
packages using the methodology developed in the previous two stages.

The implementation of these investment packages, or any others, willrequire significant
institutional strengthening, feasibility study and efforts to secure externallunding
support. These requirements are discussed in the concluding chapter (Chapter 7) oÍ
the report.

Throughout the Study, a distinctíon is made between water systems which are suitable
for direct government support, and those systems (usually smaller systems) for whieh
the local community rnust be the focus of development activíty. Íhis distinction is
necessary because of the widely differing circumstances of different parts of the
District, with some parts Íirmly in the formal, money, economy and others only partly
so.

Technical Base

The various water supply technologies available and appropriate for use in the
Samburu District were detailed in Part 2, Chapters 5 and 6. Thése technologies were
selected to address the various types of water resources available in the district. They
are summarised in Tabte 3.1.

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

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

- ,h? small scale urban systems catering for growing urban populations, and,

7
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Table 3.1 Results oÍ Cost EfÍectiveness Analysis

llote (1) - Total, Cost/rf is the total, discounted cost per cubic meter capacity per year

the market centres and other rural schemes which must serve a dual role oÍ
providing water to people and to animals.

ln the future, as more people give up a nomadic existence, the rural schemes may
have to cope with increasing demand Írom small scale agriculture.

3.3 Socio-economic Base

The "rural" district of Samburu is composed of Íour types of settlement for which water
supply is required. These are:

I

Ranking
t{uÈer

Iechnotogy
Totat
Yietd

«rl I

Totat
Capi tat

Costs

(Shs)

ïota t
@lil costs
(20 yrs)
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small urban areas such as Maralal and Wamba (population > 2,000), which serve
as major market centres for lívestock and as service centres for government,
small scale repair facilities, consumer goods and agricultural inputs (but do NOT
have a formal agricultural market), they are surrounded by an increasingly
permanent low densi§ housing (manyattas) of the Samburu people (the majority
population comprising an estimatedTOo/" of the district's inhabítants) and others

market centres such as Marti and Lodungokwe (population < 2,000), in which the
permanent, formal sector structures are ranged along one street (shops selling
basic consumer goods, a livestock purchasing agency, a dispensary, etc.), this
area is surrounded by an area of very low densis housing (manyattas) as
above, in addition encampments for poor/displaced people (kijiji) may be Íound
adjacent the formal sector structures in some areas

manyattas (encampments) in rural areas, usually temporary, and

"independent" facilities such as touríst lodges, missions, schools and health
centres.

Nomadic peoples are not well represented in the formal urban sector.

ln additíon water is required for several different uses, some of which must be
associated with these settlements. The most important is the demand for water for
livestock. The manyattas surrounding the small urban and market centres have many
associated herds which constitute a substantial demand. When the cattle move tó
better pasture, the manyattas sometimes also move. Water is thus required along the
routes used by livestock. Tourist facilitíes have associated demand from wildlife. óher
demand from shiftÍng wheat farms and small-scale agriculture (supplying small urban
centres) is not yet significant.

Tourist lodges, and large scale agriculture (wheat farming, ranches) are Íormal sector
actívities carried out by the private sector. lnvestments for water supply in these
industries can thus be left to the private sector, given that the projected investments
are in line with the DWDP. Nomadic pastoralism is the main traditional economic
activi§ and is substantially outside the formal economy. This activis combined with
urban demand, cover the majority of the population who will have diffióuls in obtaining
water without government intervention. They are thus the legitimàte focus of
government activíty in the water sector. Howevei, it should be notedlhat the approach
adopted for these two groups will be, of necessi§, quite different.

The average income in the district was estimated at Shs 2,168 per month in 1g87. The
average income per farmer from the sales of livestock, hídes and skins was estimated
at Shs 628 in 1987. This low income indicates that selling of animals is not used to
obtain a regular income. ln Íact animals are generally only sold by the pastoralists in
case they.need money for a specifíc purpose. District income distribution compared
to national incorne distribution is shown in Table 3.2.

Apart from water, the main constraints to District economic development are limitations
on livestock grazing capaci§, poor transport links/access to markets and under-
developed market structure.
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Table 3.2 Distribution oÍ Wage Employment (1988)

Gonsidering the technical options available and the settlement pattern, water will thus
be delivered to people and industries in four groupings, which require support of
government. These are:

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

market centre systems with some service demand, a smallpermanent residential
demand (sometimes very poor as in the case of people in the "kijijis"), increasing
demand from semi-permanent residents, who may require water supply for
cattle

rural supplies Íor nomadic pastoralists and sedentary rural population, and

supplies to "independent" facilities in the formal sector. tndependent commercial
Íacilities (tourist lodges) or missions do not require government support.

Within these groupings there are social groups which have difÍering cultural require-
ments and income levels which will effect their effective demand for the various
technical options. This is, these different groups can afford different amounts for their
water and have different priorities with respect to availability/quality/use. The result is
that they will often demand different things from water supply systems. ln order to
resolve these competing demands strong institutional systems are required and it is
these systems which will now be examined.

3.4

3.4.1

lnstitutional Base

Context

The existing network of organisations involved in the water sector is complex. With the
District Focus Policy, the district is expected to co-ordinate al! investment, including
investment in water supplies.' However, there is a confusion in policy direction betweeÀ
what is known in other countries as "deconcentration", i.o. placing implementation
activities of line Ministries at local level while retaining centralised control of staff and
budgeting, and "decentralisation", i.e. giving staffing and finance control to the local
institutions. The former course has been adopted in Kenya, and, as a consequence,
effective district co-ordination of investment, including that in the water sector, is
difficult.
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Four key activities are required to implement a water supply. lt must be planned,
designed, constructed and operated. Overall water policy planning, and technical
(design) support is the responsibility of the Ministry of Water Development (MoWD).
Responsibility for construction and operation is fragmented however. Local offices of
line ministries, including the District Office oí the MoWD, have considerable autonomy
in design and construction oÍ water supply schemes.

Private formal sector organisations, missions and other entities may obtain permits as
"water undertakers", to exploit local water resources. The appointment of a water
undertaker is done by the Minister oÍ Water Development under the powers of the
Water Act (cap.372). There is little reference to District level institutions. This process
is, therefore, outside the district focus policy.

Local Water Associatíons are legal entities which have a Water Permit. They are being
formed in some districts to become responsible for existing water sysiems or tó
undertake new ones. Permission to utilise water resources under the Water Act is
presently given by a committee of the MoWD meeting in Nairobi, but is usually decided
on the recommendation of the District Office of the MoWD. The lowest level iÀstitutions
are the informal water committees. There is only one example oÍ such committee in
the Samburu District at South Horr.

ln g.eneral, the District Office of the MoWD implements urban/market centre supplies
such as at Maralal, Baragoi, Wamba, Sukuta Marmar, Lodungokwe, Sirata Oirobi, etc.
Smaller schemes are undertaken by communities sometlmes assisted by an NGO, such
?s by Action Aid in eastern Samburu District. Schemes buílt recently at Tuum and
South Horr by the MoWD had a significant selthelp input, which may-indicate a new
trend of project implementation.

3.4.2 lmplementation oÍ District Focus in the water Sector

Ïhe existing institutional base of future water investment in the district is limited. ln the
context of the District_Focus policy, the District Development Committee (DDC),
assisted by the District Executive Commíttee, is expected to co-ordinate investment in
the water sector. This includesexpenditures by the County Council (under the Ministry
of Local Government). While the structure ís in place, thè resourcds to carry out thó
required project appraisal, prioritisation and imptementatíon are very limited.

The MoWD District offices are being strenEthened as part of the "deconcentration" oÍ
Ministry activi§. The policy of "appópriatiöns in aid" has been instituted which will link
future recurrent expenditure funds alÍocated to districts to their perÍormance in meeting
revenue targets established by ïreasury. Wages for lower levels of staff are now thé
responsibility of the district to.pay. This may have a considerable impact on efficiency
as there are indications that district level staff are under skilled, and that, compared tó
the resources available to work with, there may be significant over staffing.

The head office of the Ministry in Nairobi will now concentrate on providing policy,
training and technicalsupport, especially as key implementation activs has ai-só beeó
lafen over by the National Water Consérvation and Pipeline Corporati-on. ln this role,
it has begun to institutionalise the assessment and plànning process developed, to a
great extent, through the WRAP project. The water assessment studies and'planning
reports are now an important resource for the MoWD, and its staff are being traineó
in the techniques of assessment. The Planning Unit withín the Water Resources
Assessment Section is responsible for carrying out these studies and assessments.
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However,. two major issues remain. The first is the lack of effective implementation of
decentralisatlo1 policy and the second is that there is no clear pbticy on which
organisatign(s) 

.sho_t1ld implement projects at district level. There are'sevéral options.
These include the District office of the MoWD, the Gounty Councils, NGO's anb bcal
Water Associations. The choice of institution will depenó on the existing strength of
these institutions, and potential for future strengthenihg.

However, better may be a coordinated approach by all parties involved. This is
currently developing in Baringo District with assistancé from UNICEF where a district
water coordination group has been formed led by an inter-ministerial team and
supported by every operational NGO in the district. The inter-ministerial team has
re.pres.entatives of MoWD, MoH and MCSS es well as the DDO and it is to be in contact
with all.opejating organizations in the district who have an interest in watèr. lt has been
agreed in Baringo that this group meets every three months for information snaiing,
decision making, etc.

The district strategy is shared with everyone. Individual groups become the ,,lead.
agency for community mobilization and implementation in tlieir óivision. Such matters
as overlapping and duplication are worked out. Once plans are agreed it is up to é"óÀgroup to implement in their own way. With this dpproach it-will be possible to
implement water programmes by different organizaiións within the overall district
strategy.

ln the Samburu 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 required for it to take the initiative inlnis respect (see subsequent
chapters Íor details). The.Coun§ Council is even more constrained ià any attempt to
provide wate.r supplies. lt has, in fact, handed over water supplies to the MoWD. W1h
locally raised revenue (excepting that gained from the Sambuiu Nationat park, most of
which must be used to develop the Pàrk) at a level of approximately Shs 1.5 million,
considerable revenue enhancement and óperational strehgthening woulO Oe requireci
if the water supplies were to be the respoÀsibilis of the cóuncil. -

3.4.3 Community lnvolvement in the Water Sector

Water Associations or committees, in theory ideal for the implementation and/or
operation of smallcommunity schemes, also hàve a weak base in the Samburu DistÉct.
While various community leaders are present on the Divisional Development
Committees and are represented on the DDC by the Divisional Officer, there is no
formal structure of,community participation, although the informal links through chiefs
and sub-chiefs to the elders are said to be effectivel Such participation is fundamentat
to the success of water supply projects in rural areas. ttb Wat'er Associations have
been formed as yet, but community water committees have functioned effective[ iÀ
some selËhelp projects (see paragraph 4.3 below).

The institutional base will also play a key rote in the type of system chosen. Systems
which require 9omp.l.ex.or expensive op-erations and riraintenànce support will not be
easily handled. by district institutions. This is particularly important iÍi the choice oÍ
system where local communities will have a màjor role in implementing the systems.

ln the coordinatory approach in Baringo District communities are involved especially
with point source systems. The district team might concentrate more on the pofutation
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centres using conventional schemes. Point sources will be community owned and

therefore communities must be involved Írom the beginning of discussions, planning,

cost sharing and imPlementing.

The participation of the communities in improving their water supply is approached in

eariÀgo Oi'strict and also in Kisumu District in combination with the community health
progàmme, which has been running successfully for several.years.. As with other
iorrls of technology health education is about changing attitudes and past practices

as well as importiÀ! knowledge. lt is therefore an activi§ which extends beyond the
life of a developmeit project. An essential operational factor is to identify animators/
educators who come'koh within the communities in order for them to pafticipate in

training and to use that training on a long term basis during and. afier the project. The
task för the water coordinatois (or water network) will be to draw on these existing
human resources in order to spread essential health/water messages.

3.5 Financial Base

3.5.1 Financial Context

Two sets of structures are central to consideration of the financial systems for 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 preparatíon. Although this document is not
yet avaílable, certain issues to be addressed in the Paper are clear in the context of the
Cost Sharing policy set out in the National Development Plan. These are:

definition of the extent of cost sharing required from various §pes oí schemes
mechanisms for tariff setting, and
incentives for increased efficiency of revenue collection, particularly through the
use of the system of "appropriations in aid" such that districts will be able to
retain alt or most of revenue raised in the district, and authorising disconnec-
tions.

At present, these policies are not defined, but the direction of policy is clear. The water
sector has the following immediate goals:

- 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 for cost recovery, the objective oÍ all
governhent systems is to improve current períormance in this respect. The National
Óevelopment Plan atso states that water supplied should be affordable. The review of
tariff policy will no doubt give due consideration to these factors.

These policíes have significant implications for the structure of the organisations
undertaking water supply, the financial systems they employ and the monitoring that
is done, and the choíce of system for a parlicular project (in terms of the capital and
operational costs). The current systems can now be described.
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3.5.2 National'District Financial Systems

National Ministries, including the MoWD, submit yearly budgets for both development
(capital) and recurrent expenditures to Treasury. On final approval, the districts are
inÍormed oÍ their allocation on a six monthly basis.

Each district has a District Cash Fund (account) from which line Ministries can make
payments. For approved capitalexpenditures, the Authority to Incur Expenditure (AlE)
is cleared from central MoWD. AlEs for approved recurrent expenditures are issued
by the District MoWD. The Cash Fund is reimbursed from Treasury. Additional
resources are also available through the Rural Development Fund and the EC Micro-
project Fund on application, although this allocation must be approved centrally by
both Treasury and MoWD.

Revenues are not collected by the District MoWD, but by the District Treasury and
thence are forwarded to national level. The District MoWD in this system has no
possibility to use the revenues directly.

3.5.3 Distriet Financial Systems

These systems focus on control of individual systems and associated District office
support. The existing situation with respect to MoWD schemes in the Samburu District
may be summarised as:

accurate monitoring of water production is sometimes achieved in Maralal,
especially for new connections, but many water meters are not serviceable, so
monitoring of delivered water is not possible in many schemes despite adequate
procedures, and often staff, being available to carry out such monitoring

the procedures for billing are in place

collection systems are inadequate, procedures for sanctions are in place but are
often not used against non-payers (except in Maralal), collection centres are
sometimes remote from the scheme, and not under the control of the MoWD
(this situation is not assisted by people's reluctance to pay for an unreliable
water supply, and, in some schemes, the reluctance of other government
agencies to pay bills)

the systems for monitoring of actual revenue collected are fragmented with
MoWD forwarding receipts to the District Treasurer, who also monitors revenue
coltected by month (for a number of agencies)
monitoring of construction by contractors appeared adequate, but, hampered
by lack of funds for materials and transport for day labour construction, the
MoWD's own projects appear to progress very slowly

the accounting and payment system for'development" funds is well designed,
and would be adequate if funds were made available on time, and if Íorms were
accurately completed

procedures Íor monitoring of production, operation and maintenance are
comprehensive and, if they were accurately completed, would provide an
excellent basis for cost control
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- the accounting system for "recurrent" Íunds would be adequate for small
systems if forms were accurately completed,

- there is, as.Y!t, 1o impact on.recurrent funding from the "appropriations in aid,,policy, but it is likely to disadvantage the Saóburu oistriit'if implemented as
revenue targets, and appropriations consequent on revenue cöllection as a
percentage of these targets are set without consideration of the spes of systemi
operated by districts.(Samburu has high costs because many'öt tne systemÀ
require diesel pumps)

- gaPital budgeting is carried out in a rolling three year period through requests
Íor "development" funds called "estimates'f funds àre aÍtocatèo óÀ a-si, móniÉiy
basis, and development expenditures altocated are a fraction of those requesteó

- the capital budgeting system would be adequate if it were operated efficienly

- the. management information systems linking these diverse activities are the
major flaw in the system, reporting on reveàue collected going through onè
channel and on expenditures going through another; ,ereËues- anO eipeÀoi
tures directly related to a scheóe.aie not cómpared, and no attempt to allocate
overhead costs_to.a. speciÍic scheme is maàe (such a summaiy should be
available to the DWE).

A similar financial system, in a simplified form, would be adequate for communi§groups. Such a system has been operated. by a community 'baseO 
water supplysystem in Meru District (Murugi - Mugumango).
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4 GUIDELINES FOR DESIGN OF INVESTMENT PACKAGES

4.1 Overview

This chapter describes the various considerations involved in the design of investment
options in the Samburu District. The focus of the discussion will be on the appropriate
choíce of a given technology for a given project within the constraints of its water
resource, socio-economic, institutional and financial context. Discussion of these
considerations will be structured by examiníng, in turn, those concerning supply,
(economic) demand and pricing (which brings supply and demand into equilibrium).

ln the analysis, it will be assumed that the policies set out in the National Development
PIan are to be implemented. ln Chapter 7 the institutional and financial strengthening
required to implement these policies will be examined.

Supply Considerations

4.2.1 Available Technologies

Given the physical environment of the proposed water supply, a certain range of
technical options will be available. These options can be ranged on a scale according
to their cost per cubic meter of water delivered over, say, 20 years, which is the period
used in the DWDP.

The first set of elements to be considered in the physical environment are, oÍ course,
those related to the water resources available. These resources should be considered
in relation to the potential (water) demand oÍ the inhabitants, in that the total supply
must be adequate for projected population increase (see water demand estímation
methodology in Part 1 of this Study). ln the Samburu DistrÍct, generally adequate
resources are available, especially groundwater resources. However, due to the depth
of groundwater, the technologies used to abstract that water may be expensive.

The second set of elements of the physical environment to be considered are those
related to land use and environmental issues. "Land use" covers such questions as the
actual positioning of the plant, equípment, and associated civil works, in the context oÍ
land ownership, and of planned and traditional land use. Additionally, engineering
aspects of water systems such as foundations and structural design will be influenced
by location. lt is important to note that changes in the design due to these considera-
tions may change the order of cost set out in ïable 3.1 above. ln the Samburu District,
the low densities of settlements and the communal nature of most land holdíngs make
it unlikely that these considerations will be of major importance. "Environmental" issues
are also important, particutarly as regards the impact of livestock movements and their
relation to water. ln Samburu, this issue is particularly important and sets limits to the
growth of livestock numbers, given traditional management techniques.

With a range of feasible technical solutions selected by consideríng the above men-
tÍoned elements, the next phase of the project development can commence.

4.2
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4.2.2 Socio-Economic Aspects

While most of the important considerations related to these aspects are demand side
considerations or related to the final choice of investment options, there are some
issues which effect the supply side. ln particular, these are the alternative or traditional
sources oÍ water and the institutional structures which are appropriate for project
design and implementation.

The alternative or traditional supply source may be considered by the people as
superior, even if it is demonstrably inferior with respect to technical standards. The
importance of community education in this respect cannot be underemphasised. This
education campaign should preferably be associated with a sanitation campaign.

The second impact on the supply side is on the structure oÍ the organisation which will
supply water. This organisation must be responsive to the structure of the communities
identified above. ln the Samburu society, the elders have key roles in decision making
and should be incorporated in the structures of the implementation organisation if this
organisation is to receive government and communi§ support.

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

4.2.3 lnstitutional Considerations

With the above issues in mind, the structure of the institutions which will plan, design
construct and operate the water system can be considered in more detail. The scale
of the projected system will often determine the institutions involved in these activities.
These institutions will, in turn, have an impact on the selection of the most appropriate
technical option.

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

information and mobilization of local population
preliminary design and feasibility study (planning, siting, technology choice)
approval of project
detailed design
construction supervision/construction
staff training
operation and maintenance, and
financial functions (see paragraph 4.2.4 below).

The organisations which undertake these functions, and the community liaison activities
which must run in parallel to them, will differ depending on the type of system to be
undertaken. The precise allocation of these functions should be a task for the feasibility
studies to determine.

ln the Samburu District, the MoWD has the ability to undertake surveys and limited
abili§ in design, construction and operation (including finance) of smallscale systems.
Assessment studies, feasibility studies, complex design, and training are beyond its
capacity, and MoWD headquarters (or other agency) support is required for these
activities. There are no Water Associations in the district. The assessment oÍ Íeasibility
studies/proposals should be undertaken by the DDC with advice from the district
MoWD, but there are insufficient skills in the district to carry out this role properly.
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Extensive strengthening oÍ a variety of organisations will thus be required in order to
efÍectively implement either urban or ruralfcommunity based projects in the district,
under the District Focus Policy.

4.2.4 Financial Aspects

The organisations chosen to implement the project must effectively undertake ALL of
the major financial functions associated with any enterprise. ïhis is essential to the
sustainabili§ of the project. The key functions and associated systems are:

accurate monitoring of water production and distribution
efficient billing systems Íor water distributed
efficient collection systems for water billed and effective sanctions against non-
payers
accurate monitoring and cost effective control of construction costs
ensuring adequate provision for, and cost effective control of, operation and
maintenance expenditure
systems of capital budgeting (development expenditures) which relate to specific
water schemes
accurate and timely reporting of above activities, and
financial incentives both to individuals and to schemes to implement government
policies, e.g cost sharing.

Even if the implementing institution consists of a village Water Association, these tasks
must be carried out, and the systems required for these tasks must be present even
if in a simplified form. Variations on the current documentation of the MoWD would
appear to be adequate if used correctly.

Where more than one organisation is involved, for exampÍe where one authority
constructs the scheme and another operates it while a third Íunds construction, the
financial relationships between them must be clear. The extent and terms of subsidy
and/or cross-subsidy must be described in the accounting systems of the various
organísations. ln general, the organisation which will operate the scheme should be
given control oÍ the funds and the responsibili§ to perform to (financial) targets.

As we have seen in Paragraph 3.5 above, the financial systems of the MoWD are not
fully operational in the Samburu District. Where extensive financial co-ordination with
other agencies or communities is required, significant strengthening of existing systems
will be required. lf the dístrict is to have control of its own financial resources, staffing
and expenditures, extensive strengthening, using similar concepts to those suggested
ín the SIDA Water Use Test Project will be required. Simplified systems along the lines
of the current MoWD system will be required for small communis systems.

4.3

4.3.1

Demand Consíderations

General

The basis of demand for water is the population projections contained in Part 1 of the
Study. Different groups of people will have difÍerent demands according to their
circumstances - which will change over tíme. The most important change over time will
be rising real incomes. People tend to spend more on water as their incomes rise.
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Projections of district income growth rates are not yet available, however, and water
demand estimates contained in Part 1 provide the best estimate of what might be
termed "latent" demand in an economic sense. Whether this demand becomes
"effective", that is becomes translated into money spent on water, depends on several
factors. The most important of these are affordability and willingness to pay.

4.3.2 AÍÍordability

Central to the choice oÍ a system, given a pricing policy (see 4.4 below), is the
affordabili§ of that portion of the cost to be borne by the consumers. Accurate data
on the incomes of the various groups of consumers can be obtained in feasibility
studies. The normally accepted range of affordability is 3-5o/o oÍ total household incomè
(Whittington et al., 1989). However, especially in the context of Samburu District, this
does not mean people are willing to pay this amount. While the value of Íamily assets
(cattle, sheep, goats and donkeys) may be high during the good years, there is little
cash income, and the culture inhibits sales of animals, the number of which gives the
owner status.

4.3.3 Community Participation/Willingness to pay

!n community based schemes, communi§ participation must start from the feasibili§
study phase. The participation of the community is vital in determining the type of
scheme which they can and will operate successfully. The extent of participation
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
availability of alternative sources (and their cost) and the extent to which they are
involved in the project (whether they "own" it or not). Again, these issues must be
addressed in a feasibility study of a specific system

ln general, in Samburu, the most effective form of community participation has been
that practised under the lntegrated Food Security Programme in Wamba Division
(similar activities have been successful in other Districts). This programme was initiated
after the severe droughts of the early 1980's. lt has expanded into areas of small scale
inÍrastructure, including water supplies. This programme begins by demanding thatthe
communityÍorm a committee, which must make aformalapplication to the government
for the project. This committee must commit the community to pay a subitantiat sum
to the càpital works, which is used Íirst. They must also commit a substantial input of
labour, half oÍ which is payed for (half in food and half in money). The community thus
feels it "owns" the project, and will maintain the scheme to the limits of its financiàl and
organisational abili§ (these limits should be taken into account when technologies are
chosen). The initial community contribution can be almost offset by labour payments.

Since the labourers are mostly women, these programmes constitute a means of
transferring a cash income to women. Such income may be appropriated by men or
spent on consumer items, but may be the base for a change for the better in the
traditional role of Samburu women.

A similar approach to community participation should be adopted for allwater supplies
which serve people who are not in the formal sector.
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4.3.4 lnstitutions Íor Community Participation

Communis participation in a project does not occur without considerable efÍort. lt
must be rémembered, especially with respect to groups not fully within the modern
sector, that the benefits obvious to the project promoters are not obvious to the
potentialrecipients. Two basic preconditions for effective community padicipation are:

- education and
- organisation.

The benefits of the project must be made concrete to the people. lf there is no obvious
advantage oÍ the scheme, if, for example, the people have adequate clean water, free,

from we[ls near the house, it should be asked if a water supply is, in fact, a high priority
for the arca. While there is a scarci§ oÍ readily available water in the Samburu, the
perception of the peopte of as to the priori§ for water supply (i.e. cattle) and of
àdequate water quality, must be considered in the planning of any education
programme.

The structures and resources for efíective participation must also be available from the
time of project formulation, These structures include:

- formation and recognition oÍ the communi§ organisation
- establishing a formal process for consultation with the cornmunity organisation,

and
- providing organisationalsupport, 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, these elements were present in the lntegrated Food
Securis Programme discussed above. The Programme supported the formation of the
communis óommittees, provided the administration required for the project, and
employed a Samburu to act as a site supervisor (field assistant) and as liaison with a
site committee of elders.

Records are kept of attendance, and of food and cash payments. Programme "topping
up" of capital expenditures comes from the development budget of the Arid and Semi-
Arid Lands Ministry supported by donors. ïhe extent of topping up varies with the §pe
of project, and may vary from 60 to 90 percent of materials cost.

No specific institutional arrangements for educating women about the use of the cash
payments they receive has been undertaken.

4.4 Pricing and Cost Sharing Policies

The price of water is the mechanism which brings together supply and demand.
Establishing the price of any commodi§ is a trial and error process but some
guidelines can be established in the light of the cost sharing and affordabili§ policies
set out in Chapter 3. Two major objectives are to be considered. These are:

- cost recovery, and
- demand management.
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Table 4.1 Technologies Ranked by Minimum cost by cost Recovery policy
Sunnary of rankings

Iote: (1)
(2)

- Cost/nl is Cost per cubic meter capacity- suppty capacity betreen brackets indicates that suppl.y is not guaranteed atI year around

Cost recovery willbe the maior focus.oÍ pricingpollcy 
1n Samburu. This issue is closely

linked to choice of technolggy (supply),'and al'tfbroa6itity/wiuingn"sJ ió [ay (oemandf.
Choice of an.expensive technology *.ilÍnot be appropriatb it tuttïost reódre'ry is applieh
and.the recipients have a limited income. 'The'people 

of the SamOuíu Oïdiriót,
particularly those in the areas outside Maralat, have a timiteO 1noÀ.V iÀóome and low
willingness to pay. Low cost technologies are thus essential.

Ls stated in Paragraph 3.5 above, cost recovery policies are not yet Íirmly established.
Tl ït, three approaches to cost recovery will lie used in this stíày. Éaseo on each
of these approaches different investmeni packages are generateo lcnapter 6). The
three approaches to cost recovery are:

1. Recovery oÍ Íuil capital and operation and maintenance costs _ this is the
ideal situation with rqspec! to thè government's cost sharing anà oistrict focus
policy, and appears feasible for urban schemes. TechnologLi *ilt O" selected
such that the total cost will be minimised in order to maximisé affordaOitity uÀOLi
this cost sharing arrangement.

ÍyW / ïechnotogy

Suppty
Capaci ty

<r? laay)

Overa[ [ Rankings Type Rankings

Capi ta L

+0&l,l
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Spring, Gravity Distribution,
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Dug Hett Hith
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Borehote xith
Borehote rith
Dug rett rith
3 Borehotes ri
Borehote yith
Borehote yith
Eorehole Hith
Eorehole rith
Borehole rith

Handpunp
Handpunp
Handpunp
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UirÉni t t
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!rindni I t
ItirÉri t t
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5
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3
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2
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2.

3

Recovery oÍ operation and maintenance costs only - partial capitatsubsidy
and hand over to community - the next best outcome in terms of the cost
recovery oÍ objective. The district focus policy is also satisfied. !t is likely that
this approach will be used for smaller schemes. Technologies will be selected
such that operations and maintenance costs are minimised in order to maximise
affordability Íor the recipient community.

Full capital subsidy Írom government and hand over to community -
Technologies will be selected such that capital costs are minimised. The costs
of O/M are not taken into account in selecting technologies. This policy will
minimise the cost to the government.

The various technologies identified in Table 3.1 have been ranked according to the
three approaches described above and are shown in Table 4.1.

The other objective of pricing policy, demand management, does not apply with any
real force to Samburu District. Only where unplanned exploitation of water resources
threatens efficient economic development should pricing policy be used to ration
scarce resources between users. ln the sparsely settled, pastoral Samburu District this
is not yet a pressing issue, as it is in other areas of Kenya, and will not be considered
in this report. lt should be noted however, that issues of demand management do exist
in the district. The possible overgrazing of some areas and the impact of shifting wheat
cultivation may become serious issues as more information is gathered on the impact
of these activities.
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5 GUIDELINES FOR APPRAISAL OF INVESTMENT PACKAGES

5.1 Overview

This chapter will attempt to bring together the considerations discussed above and set
out a methodology for the assessment of investment packages. This methodology is
intended for use by the DDC and DEC (in conjunction with District MoWD) in assessing
investments put to it for approval.

The analysis will be divided into three parts. The first part will outline a methodology
to assess the economic/financial viability of the water supply systems in the most
generalterms. The same methodology may, however, be applied in feasibility studies
when more detailed data will be available. The second part will set out a process of
appraisal of investment proposals so as to help ensure that they are in conformi§ with
the District Development Plan and the DWDP as prepared by the district. The third part
indicates how prioritisation oí proposals may be achieved based on a policy of cost
sharing.

The following chapter wíll develop indicative investment packages which meet the
criteria established in this chapter.

5.2 Economic and Financial Analysis

5.2.1 lntroduction

AnaÍysis of water supply systems can be divided into Íínancial and economic parts.
The financial part approaches the system from an individual's (e.g. the "water
undedaker", the community) point of view, whereas the economic part looks at the
implications of the system for the nation as a whole. The financial approach thus
§pically considers revenues and expenditures (cash flow accounting), in the context
of cost recovery. Economic analysis estimates costs and benefits to the nation, in
which items like time savings, health improvement and indirect benefits/disbenefits
accruing from the water supply system are considered.

Appraisal of investments in the water sector should include economic and financial
analysis of each project/system. Any proposal to utilise water resources should
include simple cost/benefit analysis indicating that the proposal is viable. For larger
investments, a more sophisticated analysis should be underlaken, based on detailed
demand surveys. Cost-effectiveness analysis is second best and most appropriate if
a decision to go ahead with a scheme of a particular capacity has already been taken,
but there are alternative solutions with technical specifications and different costs
possible (benefits are ofien presumed the same for all alternatives).

The rnethodology used distínguishes between a) small urban areas and b) rural market
centres. For each aiea a description of benefits and costs is given. Examples valuing
and comparing the described benefits and costs are set out in Appendices 1 and 2.

Cost/benefit analysis of water supply systems in urban centres differs considerably
from that of water supply ín rural areas. ln small urban centres (e.9. Maralal, Wamba
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ald..Ba.Jagoi,.population >2,000) the analysis is done by comparing revenues (amount
oÍ distributed water at an affordable tariff) with expenditures (capiÉt and O&M costs).
fctug! revenue/projected revenue at affordable tariff levels is seen as a proxy óf
beneÍits expressed as willingness to pay for water. The methodology to be used tor
analysis of water supply systems in market centres (population < 2,Ó-OO) and in other
rural areas in Samburu district relies on estimates aÀd valuation oÍ time'savings as a
result 9f . 

new supply, other cost savings where applicable (e.g. reduced cósts of
boiling); health improvements and indirect economic benefits neàd to be considered.
Total beneÍits are compared with costs and economic disbenefits.

Financial cost analysis is based on market prices, whereas economic analysis
generally uses shadow prices. The economic analysis set out below uses màrket
prices. This is because the distinction between tradebles and non-tradebles is difficult
to make in rural water supply systems and because conversion Íactors could not be
determined within the scope of this report (ref: The Value of Time Spent on Collecting
Water: Some Estimates for Ukunda, Kenya; Whittington et al, lggg).

Capital costs and operation and maintenance costs vary between different systems.
The relation between these costs and the cost sharing policy, and the effect of both
on the choice of systems is discussed in paragraph 5:2.4 on financial analysis. That
paragraph also discusses these items in relation to possible sources of Íunding of
projects.

5.2.2 Economic Analysis oÍ water suppty in sma[ urban Areas

a) BeneÍits

ln urban water supply systems benefits of supply of water are reflected in the
consumers willingness to pay for the service. This does not necessarily translate into
collected revenue, however. Due to inefficient revenue collection, broken down meters
and insufficient meter readers etc., revenue collected does not always match with
revenue billed (assuming all water distributed is billed). Furthermore, pèople often are
not disconnected after non-payment and therefore have no incentive to pay.
ln estimating the benefit of a water supply system it is therefore better to l-ook at the
quantities of water produced and distributed. Differences in these figures are caused
by leakages in the distribution system. lf possible, the quantity bf water actually
consumed is to be considered. The quantity of water consumed, valued at an
affordable tariff, is the best indication of direct benefits of water supply to small urban
centres. The affordable tariff is derived from the fact that people spend trom 3o/o - So/o
of their income on water (Whittington et al, 1g8g).

b) Costs

Costs of water supply systems can be split into capital costs (e.g. materials,
equipment) and operation and maintenance costs (e.g. fuel/electricity, àaiaries oÍ stafÍ,
chemicals, transport, spare parts, tools, costs of repaiQ. Costs aró related to watei
produclion/distribution and are expressed in Shs./m3 per year. A ranking according
to cost effectiveness per m3 is shown in Table 3.1. This ranking was based on totà
discounted cost/m3 for various systems.
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c) Comparing Benefits and Costs

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

See Appendix 1 for example of economic (and financial) analysis of urban water supply.

5.2.3 Economic Analysis oÍ Water Supply in Rural Areas

BeneÍitsa)

Considerations such as willingness to pay, limited money economy, cultural and
traditional use of water etc. make it more difficult to consider revenue as a justification
for a water supply system in rural areas including market centre. Time savings, health
improvement, savings in cost of boiling water and other indirect economic benefits are
therefore major benefits of these water schemes.

Time Savings

A water supply system (or an improved distribution system) enables people to get water from a supply
point, which is closer/more reliable than the source they originally used. lÍ they spend less time hauling
water in the new situation, compared to the old 'without project' situation, the time they save may (and
often can) be valued. Women usually collect water and thereÍore their time savings have to be
considered. The time they save can be used Íor extra care íor children, activities in the house, milking
and processing of dairy and income generating casual work.

Valuation oÍ time savings by women due to an improved or new water supply system will be based on
rural-íemale income level. Total time saved will be calculated by estimating the number of households,
their water needs and time saved as compared to existing sources.

Health lmprovement

Though health improvement resultíng from improved or new water supply is difficult to prove and even
more difficult to value, the situation in Samburu ofÍers possibilities to do so. Al present, in large rural
areas in Samburu, it is possible to value the health beneÍits of water supply as it is the only effective
sanitation intervention in the area. People have no access to sanitation facilities, they have no electricity.
ln some rural market centres people use water Írom boreholes. ln the dry season young men move
with the cattle in search oÍ pastures and therefore have to rely on other waler sources (e.9. wells,
springs). ln the rainy season they return to their homeland. The increased pereentage of skin diseases
reporled in the dry season may provide insight in the efÍect of water use from other sources, given the
fact that other masking variables (improved sanitation, electricity etc.) are not present.

Other Economic BeneÍils

lndirect benefits Írom water supply in Samburu District in the long run are a result of possible economic
development of the district due to better water availability. Because oÍ the more regular supply of (clean)
water, population and livestock may grow, agricultural production may increase, and small scale industry
may develop. Since the main source oÍ income for Samburu people is livestock, development in quantity
and quality of livestock, is very important for their income/wealth. At this stage, such Íuture develop-
ments are difficult to estimate without detailed study which is beyond the scope oí the present study.

b) Costs

The costs of rural water supply systems can also be split in capital costs and O&M
costs. These costs are however, unlike costs of urban water supply systems, not the
only costs which are to be taken into account. Supply of water to rural areas brings
some economic costs with it. For example, in a community-run scheme, people have
to participate in operation and maintenance activities and co-ordination meetings. This
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requires time which they could not have spent on income producing activities in a
'without project' situation. People have to pay Íor water consumption and they often
have to walk considerable distances in order to pay their monthty bills.

c) Comparing BeneÍits and Costs

Health and time savings benefits accruing from water supply justify a certain cost range
oÍ water supply systems. Additional economic benefits enlarge the range of viable
systems.

Further selection of systems will include technical aspects (not discussed in this
chapter) and cost recovery aspects (discussed below). As in urban water supply
benefits should cover costs.

See Appendix 2 for example of economic (and financial) analysis oÍ rural water supply

5.2.4 Financial Analysis

Financial analysis is carried out from the viewpoint of an individual entity, usually either
from the viewpoint of the community or of the government. lt uses projections of
money expenditures and incomes over time. lnflation must be considered in these
projections. The extent to which expenditures, like capital and O&M costs, are matched
by incomes or revenues, such as payments by the community, is the basis of the
analysis. The difference between revenues and expenditures is the net cash flow. At
the most basic level, a project is viable from a financial point of view if net cash flow
remains positive.

a) Community's viewpoint

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

- the government policy on cost sharing (i.e how much of expenditures are to be
met by the community), and

the amount the community can atford/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
through the government), or Írom the government itself

money contributions from the community, and

- labour and/or material contributions Írom the community.

When capital contributions of the community are insufficient to meet cost sharing
requirements, additional expenditures may be paid for by a loan which will have to be
paid back by the communi§ through charges levied for use of the water (i.e the
revenue of the system).
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System revenues must cover expenditures on O&M as government policies require
this level of cost sharing as a minimum. Such expenditures include operators,
chemicals, fuel, electrici§, and periodic replacement of pads.

Viable projects, from the point of view of a communi§, are pro_jects where the system
revenues can meet the required levet of cost sharing. Depending on the components
of that cost sharing, different strategies will be adopted. lf the communi§ must bear the
cost of both capital and O&M expenditures, then systems which are most cost effective
with respect tototal costs should be chosen (see Table 4.1 and lnvestment Package
1 in Paràgraph 6.3). lf the communi§ must bear the cost O&M expenditures only, then
systems wnich are most cost efíective with respect to O&M costs should be chosen
(iee Table 4.1 and lnvestment Package 2 in Paragraph 6.3).

Feasibitity studies of future investments should focus on the cash flow of the community
scheme. Sources and applications of funds should be identified over the life of the
investment. Revenue projections should carefully consider issues of affordability/
willingness to pay.

b) Government's viewPoint

As the institutional structure oÍ the MoWD stands at the present time, cost recovery
policy cannot be made coherent. As the funds expended on schemes and the
reveÀues from them flow through different and multi-layered channels, matching
expenditures to revenues is difficult. This situation will change in the future, when the
enforcement oí cost sharing policies, such as set out above, will be possible as the
District otfices of the MoWD are strengthened.

At present, severe limits on MoWD capital works budgets requires that capital
expenditures be minimised. Such investment is ofien not recommended as economical-
ly efficient or as financially affordable for the recipient community, but is a possible
§nort term strategy in the present context (see Table 4.1 and lnvestment Package 3 in
Paragraph 6.3).

Current recommendations for institutionalstrengthening provide the possibility that the
accounts of the District will give a clear picture of the trading, profit and balance sheet
position of the systems under MoWD control. lnvestment decisions can then be made
in this context. Feasibility studies of future investments should consider the impact of
proposed schemes on the viability of the District MoWD as an entity. lnvestments,
particularly in small urban areas, should obtain an acceptable financial rate of return.
lnvestments which cannot meet such criteria should receive a subsidy specific to each
scheme.

5.3 Appraisal Methodology

5.3.1 General

ïhe purpose of developing a methodology for investment appraisal is to ensure that
any proposed investments will be consistent with, in the first instance, the DWDP, and
secondly, with the District Development Plan. lt is intended for use by the DDC or DEC,
supported by the District MoWD, in order to give these institutions the central role they
merit under the District Focus policy.
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- land use planning/environmental impact- social impact
- institutional/community participation- economic
- affordability
- financial.

Simple checklists will be established to test a project against each of these sets of
criteria. The checklists ask "plain English" questibnó whicÉ will trigger consideration of
major issues. lÍ there i? 

"ly 
doqbt as to the ànswers to the questiin-s, technical srpport

can be sought from the MoWD, Ministry of Planning and'National Developmen[àÀO
other ministries.

The checklist, as amended by the district organisations, should be included in the
DWDP. For those proposing to use water, it will provide a guide to the major factors
which they must consider, and on which their próposal willie judged.

For those investments that the district.p-roposes to initiate, a process Íor prior1isa1on
of projects will also be described. Estatilistiing priority Íor prolècts is useful in the event
that insufficient funds are available at ! given'time io cairy out all viable projects, or
where.some projects in a programme.oÍ implementation of ó given investment iackagecannot proceed. Decisions can then be made as to which piojects shoutd be'delayöd
or.brought Íorward. The methodology used is tailored to ihe'existing and potentialt
achievable levels of appraisal skills iÀ tne District.

For this reason the criteria used in the appraisal include factors which are not strictly
water resources issues. The methodology developed is intended to provide basió
assessment of investfenl proposals which- will be neither too time consuming or sLiti
intensive for use in the district. Nevertheless, districts will need some strenlthening
before this methodology can be fully applied.

It should be noted that each projec!.ol supply system should be assessed individually.
These qroj-ects cal p9 aggregaied into a pa-cXàge, but appraisal remains p6mariry àt
the level of the individual project as condiiions vàry so mi.rbn between locations.

Criteria will be established Íor appraisal of investment projects in the following
categories:

- water resources

5.3.2 Development oÍ Criteria

a) Water Resources

The basis Íor these criteria is the Water Resources Assessment Study by WRAp. This
study contains all the existing basic data on the availabitity ancí qirality of both
surfacewater and groundwater. The basic questions to be anówered dre:

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

e.g if a surfacewater reservoir is proposed, how will siltation affects its capacitf
or if a groundwater source is propoéed, how will groundwater levels Oevetop ií future.
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Can the required water supply be maíntained during drought periods?

Does the proposed technology make optimum use of the available water source?

e.g if a groundwater source is proposed, does the pump capacity match the well yield?

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

i.e a system using two different sources is more reliable (e.g Wamba water supply)

ls the quali§ of the water suitable for its íntended use?

e.g Íor livestock water supply quality criteria are less than íor domestic water supply

b) Land Use/Environmental lmPact

ïhe basis for these criteria are the District DeveÍopment Plan and documents on land
resources, such as the Livestock Rangeland Management Handbook. The basic
questions to be answered are:

Does the project supply water to activities consistent with the District Development
Plan?

e.g is water Íor livestock provided near settlements in order to encourage nomads to settle?

Are the facilitiesi plant of the project consistent with the existing land carrying capacity?

e.g. can the rangeland sustain the number oÍ livestock which will be attracted by the new water
suPPlf

Are the facilities/plant of the project consistent with plans Íor urbanfrural development?

e.g the proposed siting of the reservoir will not sterilise mineral deposits, or block the most
appropriate route for an upgraded access road?

Will the facilities/plant of the project, or theír construction, have an adverse environ-
mental impact?

The major forms of impact to be considered in the Samburu District are:

the degradation of vegetation cover and soils Írom overgrazing, in particular the extensive
damage occurring around water points in droughts

the impacl oÍ dams which intercept surface water causíng downstream wet lands to dry
up - this may have a significant impact on some wildlife

heavy pumping of ground water may cause springs to dry up, afíecting animals and
sometimes people.

c) Social lmpact

It is difficult to discuss appropriate criteria for socíal assessment in the absence of a
socio-economic study of the district which is designed to develop such criteria.
However, some significant issues have been raised in consultation with local people.
These are:
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Where traditional groups are affected by the scheme, does the proposed scheme work
within the cultural context of those groups?

This issue should be balanced against development goals in so f4r as sub-groups, such as
women, within these groups should be given the opportunity to develop their ïalents

Does the proposed scheme improve the welfare of the people of the district, particularly
lower income groups andf or women?

i.e. d.oes it provide.employment, ordoes it provide opportunities for people to earn income from
conditions created by the scheme?

d) lnstitutionat/Community pafiicipation tssues

- lnstitutions

The. major tasks which must be addressed with respect to institutional issues are
design, constructiol ald operation/maintenance of thè systems. The organisation, oi
grouping. of organisations must be able to carry out these tasks efféctively. óne
organisation shou.ld.be.in chalge oJ co-ordinatin§ these tasks, and, preferably, this
organisation should be that which will operate and maintain the projeci. The key Ésues
are thus:

Which organisation is co-ordinating the project?

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

Which organisations have responsibility for design, construction and operation of the
schemes?

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?

- Community Participation

Community participation can occur in any of the above tasks. ln small scale water
supply projects, it is likely that it will occur ín all of these tasks. The organisation of this
participation is thus ? key element in the successfut implementation of-the project. The
main issues involved are:

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

- i.e are the ones promising resource inputs capable of organising the delivery of those inputs?

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

- l.e does the community have the resources?

Can the community organisation effectively carry out the liaison activities that are
required to implement the project?
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- e.g with government, contractors etc.

ls the organisation recognised by the local government agencies and will/can they
provide the organisational and logistic support required?

e) Economic lssues

The methodology required to undertake an eeonomic assessment of the project is set
out in Paragraph 5.2 above. For small scale projects which are to be implemented and
paid for by the community, it may be assumed that the economic benefit is proven by
the levelof commitment shown. Where substantial levels of government or donor funds
are to be used, a feasibility study of the project should include an assessment of
economic viabili§, and the average/indicative values used in the above analysis should
be replaced with those applicable to the specific project.

0 Affordability lssues

Based on the above analysis, the issue of affordabili§ ean be addressed. Particularly
with respect to water supplies for the partly nomadic peoples, the issues of affordabili§
and willingness to pay are complex, and bound up with slowly changing traditional
beliefs and priorities. lf the community is to implement and pay for the water scheme,
there is little need to assess willingness to pay. Only confirmatíon of this must be
obtained in feasibility studies. Where government and/or donor involvement is
envisaged, the feasíbíli§ 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 determíne the fee or tariff set in the scheme.
General guidelines which are likely to be adopted require full cost recovery 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 5% of the income of, say,
the pooresl20o/o of the population?

- iÍ so, use another technology or review level of cost sharing

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

- if negative, as it ofien is, then additional questions 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 prospect oÍ achieving a sufÍicient level of willingness to pay given adequate instittrtional
systems and political support

if there is an alternative which is acceptable to the people, even iÍ the water is technically inÍerior,
another technology should be considered, or the level oÍ cost recovery should be reviewed.

g) Financial lssues

The key financial issue is the sustainability of the project. With the above analysis
complete, and concurrently with the determination of affordability, it is possible to
project likely demand for (see Paragraphs 4.3 and 5.2), and the costs of, the scheme
over time. The feasibili§ study must identify the sources of funds for design,
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construction and o.peration/maintenance. The projection of the expenditure of these
funds must be realistic. A basic cash flow analysis'can then be carried out to identify
potentia! liquidi§ problems, and measures devéloped to overcome them. The financiól
return on the project can also be calculated.

Financial systems for revenue collection and recording financial flows (simple records
of costs and receipts) have been developed, and coulà be applied to even the smallest
schemes. For larger schemes, simple procedures Íor capitai budgeting and tunOing ói
preventative maintenance schemes could be developed'based oÀ expÉrience in sdme
NGo projects. These types of procedures will take bome time to estàblish, however.

The key criteria are thus:

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

Are procedures for revenue collection and monitoring of revenues and expenditures
described and realistic?

5.3.3 Prioritisation

Usu.ally lhere are several projects competing for available funds. Often these funds
are insufficient to implement all of the projecté. A method must be Íound to rank these
projects for access to available funds. That is, they must be given a priority ranking.

The prioritisation process is a difficult one because it involves judgements as to the
value of performance in one criterion against performance in aóotntr. This weighting
Procegs is contentious. Unless extensive resources are available to carry out à vdià
Multi-Criteria Analysis, it is better to assess a project as to whether it àchieves an
acceptable level of performance in all criteria, and ihen prioritise on one. This one is
often financial.

The. suggested method of prioritisation Íocuses on the sustainability of the project.
Basically, it consists of ensuring that all of the questions set out aboíe in each of tne
criteria categories have a satisÍactory answer. fhen, priority is assessed according to
how well projects meet the cost sharing policy.

Revenue Írom the system and its expenditures will be estimated in the financialanatysis
as set out in 5.3.2 g) above. The extent to which this revenue covers costs will tÍrus
determine the extent to which the cost sharing policy is being implemented.

First priority plojects will recover both capital and operation and maintenance (O&M)
costs. Second.priority projects will recover O&M costs. Third priority projects wiU Oó
economically viable and be ranked according to the extent of ràcoveiy'ot bau costs.
Other projects should not be implemented.

An indication of the priorities which exist with the various government departments in
!ft9 ^ojs!!ct Tay b_g Íound.in Appendix 12. This appendii contains the ieport of the
WIAP.Planning Mission which was undertaken at ilie beginning of the WRAP studies
in Samburu District. The report describes the priorities as [roviOéO by the departmentÀ
and therefore does not attempt to present a i:riority ranking.
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6 EXAMPLES OF INVESTMENT PACKAGES

6.1 lntroduction

ln the context oÍ the above chapters and using the information in the other parts oÍ this

study, this chapter will set out examples.of district investment .packages- These

inreét*ent packages will be designed to be appropriate for various physical and

settlement situatioís in Samburu, ànd for the possible types of cost recovery policy

applicable. The maín situations covered will take into account:

- the potential of surface water and groundwater resources in the District by sub-

location, based on the findings of ihe 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 five of the six

social gróups 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, small permanent

residential demaÀd, increasing demand from semi-permanent residents,

and for cattle

. systems for nomadic pastoralists and for sedentary rural populatÍon, and

. systemsfor independent institutions (schools, health centres, etc.) located

outside centres

the non-domestic water supply, which in this study covers supply Íor livestock

the selection of technologies according the three cost recovery approaches set

out in paragraph 4.4, which yield three different rankings, presented here in
tables 6.1, 6.2 and 6.3.

The three approaches ProPosed are:

Approach 1 : selection oÍ technologies according minimal discounted total cost per me

produced giving posóiUitity Íor recovery of full capital and operation and
maintenance costs

Approach 2 :selection of technologies according minimal operation 
-and. 

maintenance
costs per ms produóed, which will maximise the affordability to the
communitY.

Approach 3 :selection of technologies according minimalcapitalcosts pef ft produced
which will minimise the capital cost to the government and/or donor.
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Table 6.1. Technologies Ranked by Minimum Discounted Totat Cost

Rank i ng
lluÈer

ïechnotogy Yietd

«nl /day)

capi tat
Cost§
(shs)

Tota I
0&l,l Cost6

(Shs)

I
2
3
I
5
6
7
I
9

10
11

12
13
14
15
16
17
l8
19
20
?1

Spr i n9
Dug tletl rith HandpuÍp
Spring, 35 m3 Storage
Dug ltett xith HandpullP
Spring, Gravity Distribution, 70 m3
Surface tlater, Lreir, Gravity Distr.
Surface tlater, tleir, Gravity Distr.
Spring, Gravity Distribution, 200 m3

Borehote Hith Handpup
Borehote rith [otorpurp, Distribution
Dug rett Hith t,indniLt
Pan (5000 m3, ó ronths rith rater)
3 Eorehotes rith l.lotorryrp, Distrib.
Borehote ri th l,lotorpup, Distribut ion
Borehote rith tlindni L t

Dam (25000 m3) uith Handptrp and Trough
Surface lrater, Lrei r, Distrih.rtion
Borehote Hith Hindnitt
Borehote xith I'lotorpup, Limited Distr.
Borehote rith hardpurp
Surface Uater, Dam, Distribution

10
10
35

5

70
35
70

200
10
70
35
?5

200
35
35
50

200
20
20

5
200

25, ooo
187,500
293,75O
1 87,500

1 ,29'l ,250
487,500

1,150,ooo
4, 800, 000

450,000
I ,925,000
1,175,000

312,500
6,218,750
t ,275,000
I ,425 , ooo
2,137,500
7,250,000
1,131,250
1 , 093, 750

450,000
15,250,000

1 0,500
1 0,500

627,375
1 0,500

2, o5o, 1 25
1,572,375
3, 181 ,500
ó,216.000

75,500
3,176,250

283,500
580, 1 25

10,976,427
1,911,250

336,000
2,669,625

'16,012,500
33ó, ooo

1 ,563,210
rJ,500

17 ,272,50O

llotes: 1. llindnitt suppty estimated at onty 300 days per year
2. Pan suppty estimated at onty 180 days per year

Table 6.2. Technologies Ranked by Minimum Operation and Maintenance Cost
per m3 Yielded.

Ranking
)luÈer

Technotogy Yietd

(írl /day)

Capi taI
Costs
(shs)

ïota I
O&l{ Costs

(shs)

1

2
3
4
5
6
7
8
9

10
11

12
13
14
15
tó
17
18
t9
20
21

Spring
Dug tlett rith Hardpunp
Dug Llett !.ith Handpup
Borehote rith Handpunp
Dug rett lrith L,indnitt
Borehote Hith t,indni tt
Borehole rith handpunp
Spring, 15 m3 Storage
Borehole rith Llindni t t
Spring, Gravity Distribution, 70 m3

Spring, Gravity Distribr.rtion, 200 ÍÉ
Surface lrater, L,eir, cravity Distr.
Borehote rith llotorryrp. Distribution
Surface l,rater, lleir, Gravity Distr.
Pan (5000 mi, ó ronths rith rater)
Eorehole ri th llotorpup, Distribution
Dam (25000 Írl) rith Handpr.np and Trough
3 Eoreholes rith l,totorpr.np, 0istrib.
Borehote rith l,lotorryrp, Limited Distr.
Surface llater, Lrei r, 0istribution
Surface llater, Dam, Distrih.Jtion

10
10

5
10
35
35

5
35
20
70

200
35
70
70
25
35
50

200
20

200
200

25,
187,
187,
450,

1,175,
1 ,425,

450,
293,

1,131,
1 ,281 ,
4,800,

487,
1 ,9?5,
1,150,

312,
1 ,275,
2,137 ,
6,?18,
1 , 093.
7 ,250,
3,250,

000
500
500
000
000
000
000
750
250
250
000
500
000
000
500
000
500
750
750
000
0001

1 0,500
1 0.500
1 0, 500
rJ,500

283,500
33ó,000

15,5oo
627,375
33ó,000
050,125
216,000
512,375
176,250
181,500
580,125
8l 1 ,250
óó.9,625
976,127
563,240

2
ó
1

3
3

1

2
0
1

1

ló,012,500
17,272,500

l,lotes: 1. Lrindnitt suppty estimated at only 300 days per year
2. Pan suppty estimatd at only 180 days per year
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Table 6.3. Technologies Ranked by Minimum Capital Cost per m3 Yietded

Rank i ng
NwÈer

Technology ïotaI
Yietd

(rl /aayl

càpi ta I
Costs
(Shs )

Tota I
O&il'Costs

(shs)

Í
2
3
4
5

6
7
8
9

10
11
,l?

13
11
15
16
17
18
19
?0
21

Spr i n9
Spring, 35 m3 Storage
Surface gater, Lleir, Gravity Distr.
Surface lJater, 9eír, 6ravity Distr.
Spring, Gravity DistribJtion, 7A ÍB
Dug UetI xith Hardryrp
Spring, Gravity Distribution, 200 m3

Pan (5000 m3, ó months rith rater)
Borehole rith Hotorplnp, Distribution
3 Boreholes rith |lotorplnp, Distrib
Surface llater, llei r, Distribution
Borehote rith llotorptnp, Distribut ion
Dug lJett rith Hardptrp
Dug rett eith trirdnitl,
Dam (25000 m3) xith Hardpurp ard Írough
BorehoIe rith Hardptlrp
Borehole rith Uirxtni L t

Borehote gith l,lotortr p, Limited Distr.
Surface L,ater, Dam, DistribJtion
Borehote rith tlirdni tt
Borehote uith hardpxrp

10
35
35
70
70
10

200
25
70

200
200

35
5

35
50
10
35
20

200
?0

5

25,000
?93,750
487,500

I , 'l 50, 000
1,281,250

187,500
4 , 800, 000

312.500
1 , 925, 000
6,218,750
7 ,250,000
1 , 275, ooo

1 87,500
1,175,000
2, 137,500

150,000
1 ,1e5, 000
Í , 093, 750

13,250,000
'l ,131,250

150, 000

1 o. 500
6?7,375

'l ,572,375
3,18Í,500
2,050,1?5

10,500
ó,21ó,000

580, 1 25
3,176,2r0

10,976,127
16,01 2,500

1 ,91 1 ,250
10,500

?
283,500
669,6?5
73,500

33ó,000
563,210
27?,500
33ó,000
r3,500

1

71

1. uinclnitt suppty estimated at onty 300 days per year.
2. Pan suppLy estimated at onty 180 days per year

Because of uncertainty, or simple unavailabili§, of data, the resulting investment
packages must be taken as indicative, and feasibility studies must confirm the viability
of specific systems/projects.

NoteS:

Overvíew oÍ Methodology

For each sub-location the requíred §pe and number of water supply facilities are
determined according the following steps:

1. 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 Database Manlgement System (see Part 1).

6.2

2.

3

Differentiate the water demand in five different supply areas:
- urban water supply (population > 2000)
- market centre water supply (population < 2000)
- rural water supply
- water supply independent institutions
- non-domestic water supply

Select the supply technology by choosing the least cost option Íor the required
water supply quantity for each of three approaches:
- minimal discounted total costs per mr produced _(see table 6.1)
- minimal operation and maintenance costs per m' produced (see table 6.2)
- minimal capital costs per m3 produced (see table 6.3)
and by considering the water resources potential in the sub-location as
described in the Water Resources Summaries (see Part 1).
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4. Determine require-d supply development per sub-location by subtracting existing
supply.capacity (from Part2) from watei demand. Then dótermine thànumbe-r
of Íacilities separately for each supply area.

5. !P.."itV the capital costs (or.investment costs) and O&M costs of each facility.
Distinguish between domestic supply and noó-domestic supply

6. Calculate tota! investment costs and total O&M costs for each supply area in the
sub-location. Analyze tor each supply area the number of pàópie 

=e*àà per
Íacility and the average costs per èapita.

7. Aggregate the total costs per sub-location to Locationat, Divisional and District
level.

The investment packages for rural and urban pgpplies are presented separately. The
water development Íor urban supplies still need dèiailed teadiOitity studies and therefore
this study only provides a preliniinary cost estimate. This is d'escribed in pàragiaóÀ
6.6.

The.investment packages for the rural areas are worked out already much more indetail. A description of the results is included in paragraphs 6.4 anO o.s. The costsand proposed supply technologies are presented in thL fbrm of tables anO mapi: 
- -

- gosts per supply area for each sub-location are included in tables in Appendices
6,7,8,9,'10 and 11

- gosts per suppty area and per supply technology Íor each Division are included
in tables in Appendix S.

- costs per supply area Íor each Location and Division are included in tables inAppendix 4.

- the proposed :YpPly technologies are presented on a map of the District on
Plates 1,2 and 3; the location§of the si.rpplies are preliminàry and need to be
confirmed from feasibility studies.

An outline oÍ a Proiect Document for- an Example lnvestment package is inctuded inAppendix 3. This Project Document follows a format acceptable to titt agencies andonce prepared in detail may be used for submitting to potèntial donors.

6.3 lndicative lnvestment packages

Ï.:^,,1::tl1.nll".lrg9. provide a cost estimate of the required water supplydevelopment. This tvelopment should be based on the water demand, wnich'riaóbeen determined in Part 1'for the years 1993, 2003 and 2or3 using three different
scenarios

Scenario 3, described in Part 1 of this study, will give the base level of investment asit includes the minimum grovvth which màv ócöui in the District. An investmentpackage based on scenario 3 may be seen às giving the investréni level requireo iorthe first phase of development.
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Scenario 2 corresponds more with the growth rates as envisaged by the District in the
DDP 1989-1993, which, to be achieved, require changes in social, cultural and
institutional conditions. An investment package based on scenario 2 therefore gives
the investment level required for the next phase of development after scenario 3.

Scenario 1 ís the high growth scenario, which at this stage is not likely to be realised,
because the development potential is restricted by the limited rangeland potential for
livestock and because concrete economic development proposals are absent in other
sectors. Therefore investments required for water development have not (yet) been
determined for scenario 1.

The indicative investment packages prepared Íor this study cover the investments
required for the "initial" year of the Plan, 1993 and for the "future" year 2003. The
investments which would be required for the development of the water supply coveríng
the water demand in the "ultímate" year 2013 of the Plan were not determined in this
study. lt was considered that this may be done more realistically after definite plans
for the first phase of water development have been made.

The DWDS contains a restricted number of investment packages for which cost
estimates have been worked out. The contents of the investment packages are
determined according the selection requirements as described in paragraph 6.1. Other
combinations of technologies are also possible and it should be possible to work out
cost estimates for these with the basic data provided in this study.

The investment packages presented here indicatively have been determined for the
following situations:

Approach 1: Technology Selection based on Recovery of Capital and O & M Costs

* lnvestment Package 1A - Scenario 3 - Demand year 1993 and 2003

* lnvestment Package 1B - Scenaria 2 - Dernand year 1993 and 2003

Technology selection from table 6.1.

Approach 2: Technology Selection based on Recovery of O & M Costs

* lnvestment Package 2A - Scenario 3 - Demand year 1993 and 2003

* lnvestment Package 28 - Scenario 2 - Demand year 1993 and 2003

Technotogy selection from table 6.2

Approach 3: Technolooy Selection based on Minimization of Capital Costs

* lnvestment Package 3A - Scenario 3 - Demand year 1993 and 2003

* lnvestment Package 38 - Scenario 2 - Demand year 1993 and 2003

Technology selection from table 6.3

Summaries of the results of the investment packages are included in Appendices 4,
5, 6, 7, 8, 9, 10 and 11.
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The lnvestment Packages presented show the following:

1. The choice of technology is restricted in many sub-locations to only one or two
options due to the limited available resources (groundwater or surface water),
leaving little room for selection of different teóhnologies under the financiài
criteria of the three approaches. The main difference between the three
approaches is the selection of the spe of pumps on boreholes, where:

- both windmills and motorpumps are selected for Approach 1- only windmills are selected Íor Approach 2- only motorpumps are selected Íor Approach 3

2- The total capital costs do not show large differences between the three
approaches, which is because:

- the dug well with handpump option is selected Íor small demands in allthree
approaches because it is the cheapest under each approach- the borehole with windmill option has similar capital costs as borehole with
motorpump option and both are commonly selected as most appropriate
technology.

3. The Operation and Maintenance costs show significant differences Íor each of
the three approaches.

4. The difference in water demand calculated Íor scenario 2 and 3 Íor the years
1993 and 2003 results:

- in an insignificant difference between the scenarios in capital and O & M
costs for 1993 and only a lOo/o difference in both costs for 2003.- in an additional four supply units only for scenario 3 for 2OOg and an
additional ten supply units (10% costs increase) for scenario 2 for 2OOg.

Gonsidering the above the following conclusions may be made:

1. the three different cost recovery approaches imply significantly different O & M
cost levels Íor the recommended technologies.

2. the three different cost recovery
costs for the recommended tech
2003.

approaches imply large differences in capital
nologies which will meet water demands until

3. lt is sufficient to present for the whole District only the investment packages 18,
28 and 38 for the water demand in the year 2003 under scenario 2; inveltmeni
packages based on water demand calculated for other years or other scenarios
can easily be derived from the presented investment pàckage.

pnly fo1 one Division: Baragoi, all six investment packages are presented flable 6.4).
The table shows the small differences in capital costs aÀO tne silnificant differences in
O & M costs.

The investment packages for rural water supply in all four Divisions are presented and
discu.ssed in paragraphs 6.4 and 6.5. The'ihvestment packages for the urban water
supplies in Samburu District are presented in paragraph 6.6. 

-
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Table 6.4 lnvestment Packages - Total Costs Rural Supply - Baragoi Division

IltVESTl,lEtlï Suppty ilurËer
PAC«GE Dev. of

(n3lday) Units

0&il
cosTs
(shs)

Est. Coverage
Rural Popr.rtation
Exist. lleH

Peopte/ CoSTS/HEAD
UNit CAPITAL O&H

(Shs/Cap) (Shs,/Cap)

CAPI TAL

(Shs)
cosTs

Demard year 1993, Scenario 3

62
62
61

1A

?A
3A

511
498
458

287

292
287 1

Demard year 2005, Scenario 3

26
26
25

987,500
706,250
987,500

Í898
1898
1898

17822
17822
17822

14,634,375
9,733,375

27,109,595

82t
490

1,521

552
552
552

576
576
576

6
6
65

1

t
1

71

71

1A

2A

3A

Demard year 1993, Scenarío 2

672

1
5

1797
't797
1797

't61U
16'.tU
16184

215
245
249

888
523

1,676

27,737,500
27 ,750,000
27,062,500

11,371 ,975
8,470,975

27 ,129,585

1B

28
3B

61
64
63

291
294
298

1

1
,l

156
156
422

500
000
000

Demard year 2003, Scenario 2

11,655,375
8,754,375

27,625,605

1912
1912
1912

18798
18798
18798

780
1&

1 ,170

27,362,
27,375,
26,725,

581

581

581

1B

28
3B

ó83
ó83
683

74
74
74

30,106
50,750
30,137

250 16,376,115
000 9,247,875
500 ?9,604,855

1945
1945
1915

18961
189ó1
1896't

256
2s6
256

1

1

t

601
622
589

864
188

Í,561

Note: O & t{ costs are total costs over 2o-year period

6.4 lnvestment packages per Rural Suoply Areas

The water supply to the ruralareas distinguishes four different water users as explained
in paragraph 6.1: rural market centres, rural institutions, rural dispersed population and
non-domestic water qupply. The non-domestic (livestock) water öupply iö iricluded here
because the livestock cannot be considered separate írom the iuïai populatíon and
also because sometimes water supplies can serve both domestic and non-domestic
water users fl-able 6.5).

The total capital costs of the rural supplies varies between 107-120 million shs,
Oepen{ng on thq cost recovery approach. O & M costs show a bigger spread from
38 - 117 million Shs.

The non-domestic (livestock) lupply is generally about half the total capital costs of the
rural domestic supplies. The O & M costs of the non-domestic supply ib relatively móre
expensíve.

The costs are also presented per head.of population. People served by presently
existing supplies are not included. No population estimàte was maàd tor thó
institutions, as it was considered that those using institutíons are already included as
part of the rural population in the centres or rural areas. ln the total coéts per capita
also the costs for non-domestíc supply are included, because these costs'also have
to be born by the population.
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The total capital costs per capita are about 1,600 - 1,80O Shs, which covers all new
supplies needed until the year 2003. The related O & M costs vary between 600-'1,800
Shs per capita, but this covers a 20 year period of operation, therefore O & M costs
are 30 - 90 Shs per capita per year,

Comparison between the Divisions shows that Waso Division has the highest capital
costs per capita and Wamba the lowest. Total capital costs per capita: Baragoi 1,600
Shs, Lorroki 1,800 - 2,100 Shs, Wamba 1,100 Shs and Waso 2,650 - 2,850 Shs. The
high cost at Waso are due to the relatively large number of boreholes with motorpumps
(Appendix 5).

The O & M costs per capita are: Baragoi 500 -'1,600 Shs, Lorroki 750 - 2,250 Shs,
Wamba 22O - 650 Shs and Waso 1,000 - 2,7N Shs. The low costs in Wamba Division
are due to the large numbers of dug wells wÍth handpumps. O & M costs per capita
per year are for the four Divisions respectively:25 - 80 Shs, 38 - 110 Shs, 11 - 32 Shs
and 50 - 139 Shs.

Table 6.5 lnvestment Packages - Total Costs Rural Supply - Samburu District

SuppLy NurËe
Oev. of

(m3/day) Units

r CÀP I ÍAL
COSTS
( shs)

o&tl
cosTs
(shs)

Est. coverage
Rura I Popr.rI at i on
Exist. Nes

Peopt e/
Uni t

COSÍS/HEAD
CAPITAL O & I,I

(shs/Cap) ( Shs/Cap)
Suppty Area

IMSTXEIT PACK cE lB : Demand year 2003, Scenario 2 Cost Recovery: Approach t

Rurat Centre
Rurat lnstitution
Rdrat Area

314
208

1119

19
33

122

11,023,750
1 0,950, 000
18,712,500

16,252,700
6,137,250

27,226,710

3835
0

1650

t 551
0

ó1 203

210

502

3,079

796

3,5ó9

115

Rurat Domestic
Non- domest i c

1641
8ó8

171
58

73
31

716,250
00ó,250

19,616,690
29,198,190

5185
0

65757
0

378 1,',121 755

Tota I 2509 232 107,722,500 79,115,180 5185 65757 283 1,658 1,203

IMSTIIEIIT P CK GE 28 : Demarrí year 2003, Scenario 2 Cost Recovery: Approach 2

RuraI Centre
Rurat Institution
Rurat Area

3'.ll
208

1119

20
31

123

1t
12
t0

5l2,5oo
237,500
513,750

5,53E,ooo
2,047,504
1,094,250

3835
0

ló50

1554
0

ót 203

228

498

3 106

826

1,216

1811

RuraI Donrestic
llon-dornest ic

1&1
8ó8

1n
65

78,293,750
42,068,750

18,679,750
1 9,97t,000

5185 65757
00

372 1,191 2U

Tota I 2509 212 120,362,500 38,650,750 5485 65757 272 1,830 588

IMSTI€XT P C(AGE 38 : Demand year 2003, Scenario 2 cct Recovery: Aproach 3

RuraI Centre
Rurat lnstitution
Rural Area

311
208

11',tg

19
33

122

11 ,012,500
10,ó'19,750
1t7,636,250

19,060,190
7,3&,490

43 ,145 ,160

1835 t554
00

1ó50 61203

210

502

3 083

778

1,185

705

Rurat ooírEstic
Non-dornest i c

1&1
8ó8

17/t
58

72,297,500 69,569,U0
35,025,000 17,583,190

5485 65757 378 1,099 1,058
0 0

2509 232 107,322,500 117,153,320 5485 65757 283 1,632 1,782Tota I
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6.5 lnvestment Packages per Water Supply Technology

The largest number oÍ units selected are dug wells with a handpump. This option is
cheapest for all used approaches and is also applicable at many locations, due to the
smallwater demands. ln total 147 dug wells with handpumps are planned ffable 6.6).

ln locations where dug wells are not feasible, because of hydrogeological considera-
tions, boreholes are proposed. At present the number oÍ boreholes with handpumps
planned is only three. However it might be that the subsequent Íeasibility studies may
prove that a larger number of boreholes is required.

Windmills or motorpumps are planned at locations where demand is about 20 m3 /day
or more. The choice between dug wells and boreholes again depends on the
hydrogeological conditions, with dug wells where rocks are soft and groundwater
shallow, and boreholes where rocks are harder and groundwater deeper.

Table 6.6 lnvestment Packages - Technologies and Total Costs Rural Supply

Suppty Technotogy NuËer CAPITAL COSTS

of Units (Shs)
o & ir cosTs

(Shs)

INVESTMENT PACKAGE 18 : Dernard year 2003, Scenario 2

Dug llett rith Hardpunp
Dug lJe I t xi th Lri ndni t t
Eorehote rith HardÈnp
Borehote ri th 9irÉni t t
Borehote rith ],{otorpup
Spring Suppty
Dam xíth Pmped Supply
Pan (5000 m3)

1 47
?1

3
4

31

?
I

20

27,562,500
29,200,000

1 , 350, ooo
4,91 9,750

38, E1ó,250
225,000
500,000

ó,25o, ooo

1 ,543,500
ó,80/r, 000

220,500
I ,344, 000

55,390,190
410,500

1 ,900, 000
11,ó02,500

Totà I 232 107,722,500 79,115,180

INVESTilENT PACKAGE 28 : Dennnd year 2003, Scenario 2

Dug ltett Hith Handpwp
Dug llelt rith Hindnitt
Borehote Hith Handpup
Borehole Hith llindni tt
Borehote rith Hotorryrp
Spring Suppty
Dam xith Pwped Suppty
Pan (5000 m3)

27 ,750,000
28,200,000

1 ,350, ooo
54,81 2,500

1 ,275,000
2?5,000
500,000

6,25o, ooo

1

6
551
801
220
118
811
4't0
800
602

000
000
500
000
250
500
000
500

148
21

3
13
I
2

1

20

't1
I

1

11

ïota I 242 120,3ó2,500 38,ó50,750

INVESTiIENT PACKAGE 38 : Demard year 2003, Scenario 2

Dug llett xith Hardpup
Dug }letL Hith Hindnil.t
Borehote rith Handpunp
Borehole yi th Uindni L l,

Borehole r.i th r.lotorpurp
Spring Suppty
Dam xith Puped Suppty
Pan (5000 m3)

27,750,000
0

l,35o,ooo
0

71 ,217,500
225,000
500,000

6,25o, ooo

148
0
3
0

58
2
I

?0

,000
0

,500
0

,82o
,500
,000
,500

1,554

220

101,5ó5

1

410
800
602

I
1

Iota I 232 107,32?,500 117,153,3?O
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The main difÍerence between the investment packages is the selection of windmills or
motorpumps. lP 1B comprises both, but lP 28 selects windmills exclusively and lP 38
selects motorpumps. The selection of windmills or motorpumps does not lead to main
ditferences in capital costs, but it results in significant difÍerences in O & M costs.

The supply units for livestock are generally pans, sometimes in combination with a dug
well with a windmill, or a borehole. ln case of small livestock water demands, a dug
well with a handpump is proposed.

6.6 Urban Water Supply

The planning of the water supply for the four urban centres: Maralal, Sukuta Marmar,
Baragoi and Wamba, is based on:

- the results of the detailed site investigations (geophysics, drilling) carried out at
each centre, as described in the WRAP Water Resources Assessment Report
of Samburu District (1990).

- the water demand calculated under scenario 2 for the year 2003

the supply technology considered most appropriate, using the cost estimates
as derived for the rural area.

The planning of the urban water supplíes may be considered as a separate investment
package, because it distinguishes itself from the rural supplies by the large siz.e of
supply required for a small area. Feasibili§ studies carried out on the basis of the
presented investment packages will have to follow and may comprise for each urban
centre a further detailing of the water demand and it's projection and a thorough study
of the supply technology, including siting oÍ boreholes. The here presented urban
investment package must be considered as a preliminary proposal, designed to
indicate the investment required to meet the water demand until 2003.

Each urban centre is described separately. The preliminary cost estimates are
summarized in table 6.7.

Maralal: The town is currently supplied from Nundoto Dam (since 1986) and
the supply capaci§ is 1200 ms/day. The total 2003 demand is
3819 ms/day. The additional required supply capacity may be
obtained from groundwater, because this will make the town supply
more relíable in terms of quantity (drought periods) and quality
(surfacewater pollution).
An estimated number of 24 boreholes will be required. 6 at Loikas
and 18 in the volcanic and Basement area around Maralal.

Sukuta Marmar: The present supply uses the spring, but is insufficient to cater Íor
the 2003 demand oÍ 212 ms/day. A complete new supply system
will be required which uses both the spring (maximum 80 ms/day)
and groundwater.

Baragoi: The existing supply from one old borehole is outdated. A new
supply is needed to cover the 2003 demand of 508 mtf day, which
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includes the supply of the Baragoi Secondary School. The supply
will be from nine boreholes.

Wamba The recently rehabilitated supply from the spring is assumed to
supply ,OO ,ns/day. The total 2003 demand is 535 ms/day. The
balance will be supplied from nine new boreholes.

Table 6.7 lnvestment Package - Urban Supplies

Urban
Centre

2003 PopuLation Capi tat
Costs

( Shs)

ïotat r )
0&lt
Costs
(shs)

Costs/llead

Tota I To be
Suppt ied

Capi ta t
(Shs/Cap)

otxr)
( Shs/Cap)

llara I a I
sukuta ilarmar
Baragoi
llanÈa

36,&
3,114
7 ,92A2 )

10,697

25
3
7
8

145
114
920
ó98

49, 750, 000
5,131,250

18,656,250
18,656,250

87,811 ,416
8,402,625

3?,9?9,281
32,929,281

Í
I
2
2

979
&8
356
115

3
2
1
3

492
698
158
7%

Iotes: ll O A i{ costs are total costs over Z0-year period2t tncludes 1109 rural popr.rtation

The capital costs of the urban supplies per capita range from 1,648 - 2,356 Shs. Costs
at Baragoi are highest because of the low capacity of the boreholes.

The O & M cost per year per capita range from 135 Shs at Sukuta Marmar to 208 Shs
at Baragoi.
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7 RECOMMENDATIONS FOR IMPLEMENTATION OF PACKAGES

7.1 General lnstitutional Aspects

7.1.1 lntroduction

The packages described in Chapter 6 represent groups oÍ physical investments. ln
order to implement these investments significant institutional strengthening measures
will be necessary. The costings of the packages include an indicative allowance for
institution building and this institution building is described below. As set out in
Paragraph 3.4, different approaches are possible with respect to the choice of roles Íor
different organisations. These different roles imply different instítutíonal strengthening
measures.

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

overall co-ordination with DDC, administration oÍ project appraisal - DDO
water resources planning - central MoWD
water project appraisal and water supply for urban centres - district MoWD
water supply for market centres and ruralareas - community, assisted by district
MoWD and NGOs

Given these roles, the organisational strengthening required can be described

7.1.2 Organisations

a) Central Ministry oÍ Water Development (MoWD)

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

additional formal 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 replace-
ments

additional and replacement equipment (to be determíned)

additional (given existing zero capability) capacity 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, Íinancialsystems management and techniques
of communi§ mobilisation; this activity should be supported by improved
inÍormation linkages between central office and district
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improve internal co-ordination between the RA Section and other sections of the
MoWD, 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 district MoWD is to create, as far as is
practical, an autonomous water agency focused on the district's needs. The key rotes
of the district MowD wilt be:

- with central MoWD support, preparation of DWDP

- support to DDO in appraisal oÍ proposals Íor utilisation of water resources, and
in preparing proposals for investment packages in conformity wíth the DWDP

- efficient construction and/or operation and maintenance of "urban" water supply
systems, i.e Maralal and Wamba

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

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

ln order to fulfil these roles District MoWD wÍll require:

- training in appraisal of proposals Íor utilisation of water resources

- training in methodology for the preparation of the DWDP

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

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

legislation and/or regulations under the Water Act and possible revenue acts to
enable the district ofÍice to carry out the above roles

The etficient construction and/or operation and maintenance of "urban" water supply
systems is constrained by two factors. These are:

1) Districts do not have control of revenue collected from their systems. This
provides no incentive Íor efficient operation oÍthese systems at disÍict level. The
appropriation in aid policy has had no significant impact on this situation.

2) As a consequence, district offices are over-staffed, under skilled, and under
equipped.
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The systems for giving the district such financial and administrative control are currently
being developed. Support Íor their implementation is thus important.

c) District Development Office

Current staffing of the District office is inadequate for all but liaison activities. ln order
to strengthen the co-ordination role of the DDO, increased staffing is required. An
assistant DDO with specific responsibili§ for water matters may be required in ASAL
areas such as Samburu. The many issues related to water, and the liaison between the
line Ministries they involve, would seem to justify such a role. ln this case, training in
Water Resources Planning would be an asset, but such training should be part of a
programme which would result in the officers trained remaining in positions where they
could utilise such training, at least until they had a chance to train replacements.

ln addition, some revisíon of the legal and/or administrative base for the DDC's
oversíght of water matters may be necessary.

d) Community Groups

While community participation in design, construction, operation and maintenance is
possible within the cultural context of the Samburu people, it is difficult to initiate.
Education and community awareness campaigns initiated through the chiefs and sub-
chiefs will be necessary to prepare the ground. lnitially, full cost recovery (ie including
capital costs) and autonomous administration of water systems, will not be possible.
However, such policies should be objectives, and progressively introduced as the
community moves towards a formal, money economy.

7.2 lnvestment Funding

lmplementation of an investment programme requires the acquisition of a source of
funds Íor feasibili§ studíes and for capital investment. This source may be, in addition
to local or GOK funds, such agencies as the World Bank, the African Development
Bank, NGOs, the EC, and many different bi-lateral donors.

Each of these organisations have different criteria for assessment of Íunding proposals,
but there are many aspects of their assessment process in common. Appendix 3 sets
out an example of such a proposal prepared for the indicative investment packages set
out in Chapter 6. lt contains some of the major topics which fundlng agencies wish to
see addressed in such a proposal.

7.3 Feasibility Studies

7.3.1 lntroduction

Once the institutional strengthening arrangements are resolved in outline, and a likely
source of funding identified, a detailed feasibility study must be undertaken for projects
and programmes. This may, in many cases, encompass the design for the new water
supply, enabling an efficient transition to implementation. Although detailed
requirements of funding agencies will differ, the feasibility study should incorporate all
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the appraisal criteria set out in Paragraph 5.3 above. Each project within a package
should be studied individually, and the instítutional and financial impact of the whole
programme on the organisations involved should be detailed separately.

7.3.2 Keylmplementation Requirements

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

- technícal soundness,
- social impact,
- institutional arrangements, including source of funds,
- financial/economic viabili§, including phasing of the project and- recommended project prioris where there is more than one project.

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

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

ln addition to particípation in the studies themselves, significant community strengthen-
ing activities in preparatíon for implementation are also required at feasibility phase.
This entails information oÍ and discussion with the population and assistance in the
formation of (water) committees by the population.

7.4 lmplementation

lmplementation from feasibili§ phase onwards includes detailed design, construction
and setting up routine operations. These phases contain many activities, each oÍ which
should be detailed in a project proposal (see Appendix 3). These activities must be
funded and monitored, and ihe siructure of the orgànisation which is to co-ordinate the
project package must be capable of:

- disbursing capitalÍunds to recipients according to established procedures, and- gathering and processing the required data for monitoring.

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
approach to implementation on the part of the support organisations, principally the
MoWD. Where local communities are not familiar with the requirements for manage-
ment of formal sector organisations, such as a water supply, close contact over a
prolonged period of time will be required to develop and refine 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

MARAI.AL

ECONOMIC AND FINANCIAL ANALYSIS OF URBAN WATER SUPPLY



AppENDtX I - Maratat: Economic and Financial Analysis oÍ Urban Water Supply

Calculations in this example are based on data and estimates which could not always be verified. The

conclusions are therefore indicative. The main purpose of the example is to increase understanding oÍ

the approach used.

Maralal is the main urbanized area in Samburu District, with a total urban population of around 18,000

persons. The water source is the Nundoto dam, built in 1986. W€ter is. pumped from the source to the
ireatment plant by electric pumps. From there the water flows to Maralal by ggvity,_Ploduction of water

is 190,000 m3 per year. tó Ua-ralal an estimated 10,000 persons are served by 347 individual connec-
tíons.

a) Benefits:

The benefits oÍ the Maralal supply, in the "without project" situation, are estimated based on an affordable
level oÍ charges, which is asódnied to be 30ó of ihcóme (this not necessarily reflecl wil.lingness to pay).

Assuming tnàt the supply could serve the 2000 households and average consumption (based on current
consump:tion per conóettionl is G.84 m3. Three percent of the m_oney household income is Shs. 39.5.

This meàns that a rate of Shó. 5.78 per m3 would be affordable (Shs. 39.5 / 6.84 m3 average mo{hly
household consumption). Benefits aócruing to 2000 households over 1 2 months would be Shs' 948,759 /'
per year.

Such benefits can be compared to revenue actually collected in Maralal. This amounts to Shs. 301,550/-
per annum.

b) Costs

The project was commissioned in 1986 at a cost of Shs. 33,000,000/-. 9iven lhe annual increase in
construótion costs between 1986 and 1988 this is Shs. 39,000,000 in 1989 prices. Operation costs
amount to Shs. 421,OOO/- per year (staffing expend'rtures appear high). Maintenance costs are around

shs. g6,000/- (estimation based on 6 months'data). o&M costs thereÍore totals shs. 525,0a01- per year.

c) Comparing Costs and Benefits

An economic comparison of costs and benefits over a 20 year period shows that, even undiscounted,
benefits do not cover costs. The investment is thus a considerabte overinvestment given the population
seryed.

From the financial viewpoint, the benefit calculation indicates that the scheme could achieve recovery
of operating costs if:

- capacity was fully utilised and leakages were minimised
- tarifÍs were raised to approximately Shs 6 per cu meter, and
- revenue billing and collection was efficient.
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APPENDIX 2

MARTI

ECONOMIC AND FINANCIAL ANALYSIS

OF A RURAL MARKET CENTRE WATER SUPPLY



Calculations in this example are based on data and estimations which could not be verified. The

conclusions presented heie are therefore indicative. The main purpose oÍ the example is to increase

understanding of the approach used.

Marti is one oÍ the small market centres in Samburu dístrict. Marti trade centre (Marti T.C.) has 170

inhabitants (34 households). At present Marti T.C. and the area around it (Manyattas, around Í00
households ànd 1,200 livestock, ZÓO square km) are supplied with water by a borehole (commissioned

in the fifties) at 2 kilometres Írom MartiT.C. Pumping (diesel pump) is done I hours a day.

Plans exist to bring water through a pipeline from the borehole to a kiosk in Marti T.C. (pump and
pipelines are alreaóy in place, but not operational). The economic implications of thís. project are

àvduated here. Thgnewsituation, with kiosk, is compared with the old situation, without kiosk.

a) Benefits:

People living in Marti T.C. will accrue time savings since they no longer have to walk 2 kilometres (or

morb; to thàborehole. Some people living in the area around Marti may acc.rue time savings, since they
can ihose between taking water fiom theborehole or taking it from the kiosk (at Shs. 0.05 per 20 litres).

The standard water consumption rates per capita per day are 20 liters for small urban cenlres and around
10 liters Íor ruralareas, although actual consumption may be lower. ln practice, a woman will go to the
borehole once a day, maybe accompanied by a child (whose time is hard to value). Women Írom Mafii
T.C. are therefore likely tó daily spend 1 to 2 hours collecting water. lÍ they were to spend this time in
a productive way in case they óbtain water from a borehole (time saving), tl^ty would earn Shs. 1.05 per

hóur per day (bàsed on a ruial-female ranchers income). Yearly a total oÍ Shs. 13,030.50 (= Shs. 1.05

x t hóur x S-OS days x 34 househol{s) is accrued by time savings in Marti T.C.

A woman Írom the rural area spends 2 hours a day collecting water. Around 25o/o of the households in
the area can save time by collecting water Írom the kiosk. On average they spend 'l hour less (the kiosk
is 2 kilometres nearer). Íhe value cÍtime savings overthe year is Shs.9,581 .25 (= Shs. 1.05 x t hour
x 365 days x 25 households). The'total yearly benefits from time savings amounts to Shs. 22,611.75.

APPENDTX 2 - Marti: Economic and Financial Analysis
oÍ a Rural Market Centre Water Supply

Since health improvement is at this stage hard to value, it sufÍices to indicate the efÍect of water on
health. The Íollowing information is obtained through discussions with the Public Health Technician in
the Marti díspensaryàuring the field visit. Over the total year an average oÍ 30 to 40 patients daily visited
the dispensdry. ln ifre raiÀy season 5 out of 50 patients who came to the dispensary had water related
skin dièeases. During the dry season was 20 patients visited the dispensary on average, of which 5 had

skin diseases. This increased incidence of water related skin diseases at a time when a smaller
proportion of the population has access to clean water suggests a possible measurable correlation
between water and health.

Additional, indirect economic benefits as a result of a water supply system may lead to further
development in the area (see also Part 1). This may influence aspects like number of livestock, income,
health etc. Given the restricted data it is, at this stage, not possible to analfze these efÍects.

b) Costs:

Capital costs of the existing scheme are Shs. 600,000/- (price updated to 1989 from original capital costs
of àZ0,OOO in Ig52), operation and maintenance costs are Shs. 26,550/- per year. These costs can be
considered to be tsunk costs', because they are not relevant in comparing benefits of the distribution
through the kiosk (the new situation) with the costs of it.

The capital costs of the new situation (= project capital costs) consist oÍ kiosk oÍ Shs. 20,000/-, the
storage tank of Shs. 84,000/-, the pipelines oÍ Shs. 5O,O0O/- (2 km. at Shs. 250 per metre) and the Pump
of Shs. 15O,OO0/-. Project O&M costs are made up oÍ two components: diesel (averagg Shs. 80O/- per

month) Shs. 9,600/- anó wage of the kiosk operator Shs. 10,000/-. Total O&M costs of the new situation
are Shs. 19,600/-.
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Appendix 3 PROJECT PROPOSAL - INDICATIVE INVESTMENT PACKAGES

1 TNTRODUCTION

This appendix is intended to provide the basic structure oÍ a proposal to a funding agency for.funds to
impeàbnt a ruralwater supply project. The requirements and emphasis of these agencies will differ, but
màny key aspects of thesè piopo§ds are common to most. The major topics covered in the proposal

are:

1) Summary of Project

2l Background

3)

- policy context
- previous assistance
- panern of settlement
- institutional setting

Project description

objectives and scope
description
justification

4) lmplementation Arrangements

scope oÍ work and activitíes
inputs
outputs

5) Costing and Counterpart Resources

- costing
- counterpart resources

The proposal will describe and justify funding oÍ the programme implied by the investment packages
developàd in Chapter 5 of Part 3. The description will be set out in terms of the technical, social,
institutional and financial/economic aspects of the programme.

The project will implement water supply systems over the Samburu district, in accordance with the
District Water Development Plan (DWDP). This plan takes into account previous and continuing activity
in the water sector the district.

The overall objective of the project is to implement sustainable rural water supply systems, focusing on
ASAL areas. ln order to achieve this oblective several lower level objectives are required. lt requires
extensive strengthening of institutional procedures and structures to implement such an objective.
Specifically:

- development oÍ a viable systems of desÍgning, Íunding, implementing, operating and maintaining
water supply systems at DISTHICT level

- such systems are to include mechanisms oÍ COST SHARING in order to ensure the systems are
viable in the long run, and

- the systems should utilise technologies which are appropriate to the physical, cultural and
afiordability contexts of the communities in which they are used.

It must be realised that the responsibility Íor submitting a project proposal to a funding agency lies with
the District Development Committee. This proposal should thus be seen as an example which may have
to be revised to include additional issues raised by the District. This revision could cover aspects of
technology choice, project area, time schedule, etc. The investments described in the proposal could
also be broken into smaller packages.
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2 BACKGROUND

2.1 Policv context

Four major policies shape the development of rural water supply in Kenya. The primary policy is a
general óne set out in the National Development Plan 1989-1993. This sets the target of providing every
household with a potable water source within 4 kilometres.

The other three objectives have a determining role in the way this policy is achieved. They are:

- the District focus policY,
- the policy oÍ cost sharing, and
- the policy of ensuring access to lower income groups (affordability).

These policies can, in some institutional contexts, be contradictory. However, the task of the proposed
project is to develop an institutional system in which such objectíves can be met.

ln addhion, consideration should be given to the priority accorded to development of Arid and Semi-
Arid Lands (ASAL). Many oÍ the areas where water supply is a central issue are ASAL.

2.2 Previous Assistance

Previous assistance to Kenya in the water sector has been extensive. Bi-laterals, multi-laterals, NGOs
and others have been active in the sector. However, no major water supply projects focusing on the
Samburu District have been implemented. The two key projects, currently being implemented, which
form the basis of the proposed project are:

- the Water Resources Assessment and Planning (WRAP) Project, and
- the Swedish lnternational Development Agency (SIDA) Water Use Test Project / Water and

Finance Management Project (henceforth referred to as'ïhe SIDA project".

The WRAP project, and the Samburu District Water Development Study (SDWDS) produced by the
project, Íorm thè basis of the proposed project. The SDWDS identiÍies the water resources and projected
iJeóand for these resources in the District. lt also suggests, in general terms, the level of investment
required to satisfy this demand. The proposed project provides a mechanism to implement this
investment.

Both the WRAP and SIDA projects make recommendations Íor inslitutional strengthening which are also
incorporated in this proposal. The SIDA project focuses on the administrative and financial systems
required by the District Office of the MoWD.

Also incorporated into the proposal is the experience of the Embu Meru lsiolo (EMl) ASAL Programme
with respect to the development oÍ water resources Íor livestock.

2.3 District ProÍile

The "rural" district oÍ Samburu is composed of Íour types of settlement for which water supply is
required. These are:

- small urban areas such as Maralal and Wamba (population>2,000), which serue as major market
centres Íor livestock and as service centres for government, small scale repair facilities, consumer
goods and agricultural inputs (but do NOT have a Íormal agricultural market), they are sur-
rounded by an increasingly permanent low density housing (manyattas) of the Samburu people
(the majority population comprising an estimated 7Oo/o of the district's inhabitants) and others

- market centres such as Marti and Lodungokwe (population<2,000), in which the permanent,
Íormal sector structures are ranged along one street (shops selling basic consumer goods, a
livestock purchasing agency, a dispensary, etc.), this area is sunounded by an area of very l9w
density hóusing (mahyattas) as above, in addition encampments for poor/ displaced people (kijiii)

may be found adjacent the formal sector structures in some areas
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- manyattas (encampments) in rural areas, usually temporary, and

- 'independent" facilities such as tourist lodges, missions, schools and health centres.

Nomadic peoples are not well represented in the Íormal urban sector'

ln addition water is required for several different uses, some of which must be associated with these

settlements. The most important is the demand for water for livestock. The manyattas surrounding the
small urban and market centres have many associated herds which constitute a substantial demand'
When the cattle move to better pasture, the manyatas sometimes also move. Water is thus req_uired

along the routes used by livestock. Tourist facilities have associated demand Írom wildliÍe. Other

demànd from shifting wheat Íarms and small-scale agriculture (supplying small urban centres) is not yet

signfficant.

Tourist todges, and targe scale agriculture (wheat Íarming, ranches) are Íormal.sector-activities carried
out by the [rivate sectó. lnvestments Íor water supply in these industries can thus be leÍt to the private

secto'r, givén that the projected investments are in line with the DWDP. Nomadic pastoralism is the main
traditionlal economic àctivity and is substantially outside the formal economy. This activity combinedwith
urban demand, cover the majority oÍ the population who will have difÍiculty in obtaining water without
government intervention. They are thus the legitimate focus of government activity in the water sector
ànd of this project. However, ii should be noted that the approach adopted for these two groups will be,

of necessity, quite different.

The average income in the district was estimated at Shs 2,168 per month in 1987. The average_incqme
per farmeiÍrom the sales oÍ livestock, hides and skins was estimated at Shs 628 in 1987. This low
income indicates that selling of animals is not used to obtain a regular income. ln Íact animals are
generally only sold by the pastoralists in case they need money for a specific purpose.

Apart from water, the main constraints to District economic development are limitations on livestock
giazing capacity, poor transport links/access to markets and underdeveloped market structure.

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

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

- market centre systems with some service demand, a small permanent residential demand
(sometimes very poor as in the case oí people in the "kijijis"), increasing demand Írom semi-
permanent residents, who may require water supply for cattle

- rural supplies for nomadic pastoralists and sedentary rural population, and

- supplies to'independenf'facilities in the formal sector. lndependent commercial Íacilities (tourist
lodges) or missions do not require government support.

Within these groupings there are social groups which have differing cultural requirements and income
levels which will efÍect their efÍective demand for the various technical options. This is, these different
groups can afÍord different amounts Íor their water and have different priorities with respect to
àvailability/qual§/use. The result is that they will ofien demand different things from water §upPly
systems.-in ordeito resolve these competing demands strong institutional systems are required and it
is these systems which will now be examined.
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2.tl lnstitutional Settino

2.4.1 Context

The existing network of organisations involved in the water sector is complex. With the District Focus
Policy, the district is expected to co-ordinate all investment, including investment in water supplies.
However, this policy has yet to move fully írom one oÍ'deconcentration', i.e. placing implementation
activities of line Ministries at local level while retaining centralised control of staff and budgeting, to one
of true 'decentralisation", i.e. giving staffing and finance control to the local institutions. This process
requires extensive support, especially by providing systems and funding for effective district co-ordination
and implementation of investment in the water sector. As will be seen below, providing this support is
a major objective of this project.

Four key activities are required to implement a water supply. lt must be planned, designed, constructed
and operated. Overall water policy planning, and technical (design) suppoÍt is the responsibility of the
Ministry oÍ Water Development (MoWD). Responsibility for construction and operation is fragmented
however. When undertaken by the MoWD, local offices of the MoWD, have considerable autonomy in
design and construction of water supply schemes. Other ministries also design and construct water
supplies.

Private formal sector organisations, missions and other entities may obtain permits as "water
undertakers", to exploit local water resources. The appointment of a water undertaker is done by the
Minister of Water Development under the powers oÍ the Water Act (cap.372).

Local Water Associations are legal entities which have a Water Permit. They are being formed in some
districts to become responsible Íor existíng water systems or to undertake new ones. Permission to
utilise water resources under the Water Act is presently given by a committee oÍ the MoWD meeting in
Nairobi, but is usually decided on the recommendation of the District Office of the MoWD. The lowest
level institutions are the informal water committees. There is only one example oÍ such committee in
the Samburu District at South Horr.

ln general, the District Office of the MoWD implements urban/market centre supplies and smaller
schemes are undertaken by communities sometimes assisted by an NGO. Co-ordination oÍ these
activities is to be achieved by the District Water Development Plan, based on the SDWDS.

2.4.2 lmplementation oÍ District Focus in the llVater Sector

The existing institutional base of Íuture water investment in the district is limited. ln the conte)Í of the
District Focus policy, the District Development Committee (DDC), assísted by the District Executive
Committee, is expected to co-ordinate investment in the water sector. This includes expenditures by the
County Council (under the Ministry of Local Government). As stated above, the instrument used to
achieve this co-ordination is the District Water Development Plan (DWDP). This plan is prepared by the
DWE. While the structure for implementation of the plan is in place, the resources to carry out the
required project appraisal, prioritisation and implementation are very limited. lt is this situation that the
project is intended to address.

The three key aspects of implementation which require strengthening are:

1) The administrative and financial systems of the District Offices of the MoWD.
The MoWD District offices are being strengthened as part of the'deconcentration" of Ministry
adiviry. The policy of 'appropriations in aid' has been instituted which will link future recurrent
expenditure funds allocated to districts to their performance in meeting revenue targets
established by Treasury. Wages Íor lower levels of stafÍ are now the responsibility of the district
to pay. This may have a considerable impact on efficiency as there are indications that district
level staff are under skilled, and that, compared to the resources available to work wilh, there
may be significant over staffing.

2l The support systems both the District Offices and to community groups provided by central
MoWD.
The head ofÍice of the Ministry in Nairobiwill now concentrate on providing policy, training and
technical support, especially as key imflementation activity has also been taken over by the
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NationalWater Conservation and Pipeline Corporation. ln this role, it has begun to institutionalise

the assessment and planning process developed, to a great extent, through the WRAP project'

The water assessment studTe's and planning reports are now an important resource Íor the

MoWD, and its staff are being trained in the tèchniques oÍ assessment. The Planning Unit within

the Water Resources Asseslment Section is resionsible Íor carrying out these studies and

assessments.

3) co-ordination oÍ the organisations whichwill implem.ent.the plan.

Óurrentty, there is no cléar policy on which orgaÀisation(s) should implement.plgJ:c1: at district

level. Tiiere are several oitioni. These include the District office of the MoWD, the County

Councils, NGO's and locai Water Associatíons. The choice oÍ institution will depend on the

existing strength of these institutions, and potential Íor future strengthening.

One apparently successful method has been adopted in the Baringo Dislrict. lt has.been developed with

àsris-ta,lce troft urutceF. A district water coordination group has been formed led by an inter-ministerial

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

ràfresàntative!'of MoWD, MoH ànd'MCSS as well as the DDO and it is to be in contact with all operating

oi'ganizations in the district who have an interest in water. lt has been agreed in Baringo that this group

màets every three months for inÍormation sharing, decision making, etc.

Thus, the responsibility Íor development and implementation of the district plan Íor water development

ij iÀàreO by'all conierned grou'ps. lndividual gpups become the "lead" agency Íor community
mobilization'and implementat'íon in their division. Such matters as overlapping and duplication are

worked out. Once plans are agreed it is up to each group to implement in their own way. With this

ajproach it will be pbssible to irípement water prograómes by different organizations within the overall

district strategy.

2,4.9 Community lnvolvement in the Water Sector

It is expected that the communities involved will play a central role in planning,. implementinq aF
*aintaiiring the water supplies identified as viable under the proposed project. This is pafticularly the

case for thé small scale iural schemes. However, these communities require significant support over a

óóniiOeraUte period in order to take on this role. The proposed project should identify and provide such

support.

Water Associations or committees, in theory ideal for the implementation and/or operation oÍ small

community schemes, also have a weak base in the Samburu District. While various community leaders

are presenl on the Divisional Development Committees and are represented on the DDC byrhe Divisional

Offióer, there is no Íormal structure of community participation, although the informal links through chiefs

and sub-chieÍs to the elders are said to be efÍective. Such participation is fundamental to the success

oÍ water supply pro.iects in rural areas. No Water Associations have been formed as yet, but community
water committees have Íunctioned effectively in some self-help projects.

The institutional base will also play a key role in the type of system chosen. Systems which require

complex or expensive operatiöni and inaintenance support will not be easily handled by district
institgtions. Thís is particularly important in the choice of system where local communities will have a

major role in implementing the systems.
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3 PROJECT DESCRIPTION

3.1 Proiect Obiectives and Scope

The goal of project activity in the water sector in the ASAL areas of Kenya is to support environmentally
sustainable development in order to provide Íor an equitable distribution of the nation's economic growth.
Such activity is neeessary in view of the increasing population and livestock pressure on, and the
sensitive nature of the environment in, these areas.

The overall objective oÍ the project is:

- to implement sustainable rural water supply systems, focusing on ASAL areas.

ln order to achieve this objective several lower level objectives are required. lt requires extensive
strengthening oÍ institutional procedLres and structures to implement such an objective. Specifically:

- development of a viable systems oÍ designing, funding, implementing, operating and maintaining
water supply systems at DISTRICT level
such systems are to include mechanÍsms of COST SHARING in order to ensure the systems are
viable in the long run, and

- the systems should utilise technologies which are appropriate to the physical, cultural and
affordability conte>Ís of the communities in which they are used.

The project will implement water supply systems over the Samburu district, in accordance with the
District Water Development Plan (DWDP). This plan takes into account previous and continuing activity
in the water sector by the district. An indicative level of physical investment was estimated by the
SDWDS. The total amount oí required investment for rural supplies was some Kshs 118 million
(approximately US$ 5.4 million), and Kshs 92 million (approximately US$ 4.2 million)for urban supplies.

The distribution of this investment over the various divisions in the district is shown in Appendix ...

3.2 Proiect Description

3.2.1 Overview

The project will be divided into three phases. The first phase will consist of feasibility studies. The
second phase will carry out detailed design in consultation with the community where appropriate, and
commence the institutional strengthëning activities identified in the Feasibility studies. The third phase
will consist of implementing the rem'aining institutional strengthening activities and construction of the
water supply systems. These phases are described in detail below in Section 3.2.

Briefly, the roles each institution will play in any implementation oÍ the project in Samburu district reflect
the existing capacities and "orientation" of these organisations, government objectives, and potential oÍ
these organisations. ln summary, they are:
- overall co-ordination with DDC - DDO
- water resources planning - central MowD
- water project appraisal and water supdy for urban centres - district MoWD
- water supply for market centres and rural areas- community, assisted by district MoWD, DDO,

other ministries and NGOs.

g.2.2 Feasibility Studies

ln the context of the DWDP, the major activities required to prepare the feasibility studies are:

- detail survey - physical and socio-economic of potential sites identified in the DWDP
- preliminary design and costing of water systems and institutional/community structures for

implementation
- liaison with community groups on selÍ help aspects
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assessment oÍ proposed designs on the Íollowing crileria:

. water resources

. land use planning/environmental impact

. social impact

. institutional/community participation

. economic

. affordabilitY

. Íinancial.

3.2.3 Detailed Design

Major activities involved in this phase are:

- physical survey of feasible sites
- à"óign and dotumentation of water systems and .implementation oÍfirst round of institutional

streígthening (training in planning, design, community participation, and construction superuision;

imple-mentatÉà oÍ Íinàncial systóms) and structures Íor community participation

- liaison with community groups on self help aspects

3.2.4 !mplementation

The major activities are:

- land acquisition, if anY
- tender of construction
- construction of systems and supervision thereof
- second round institutional strengthening (training

maintenance)
- operation and maintenance systems

in community participation, operation &

3.2.5 Project Duration

It is difficult to determine accurately the duration oÍ the project, as much depends on.bringing the rural

communities invotved along with thL planning process aird ínvolving them in it. As such.this process will

proceed from one step to i-he next, 1nd the óósign of the approach to the next step will depend. on the

bxperience in the proóeeding step. This is so-called "process planning". Other.parts oÍ the studies, the

ÀrfuàV* and the píanning anó deóign of the urban supplies can be implemented in.a more programmed

rannór. This bèing saÉ, it is exfected that initial commitment to the project will be for three years.

Projected date of commencement is July 1991.

It is estimated that the Íeasibility study phase will last 24 months, the detailed design phase 12 months,

and the implementation phase 24 months.

The project will have a formal mid-term and Íinal review in addition to reports will.be completed at the

enO bt éach phase and bi-monthly progress repofts which will be required throughout the project.

3.2.6 Project Location

The project will be based in MoWD headoffice, the ofÍice of the District Water Engineer in Maralal, and

in óröieói iites throughout the district as identified in the feasibility study phase. Preliminary identiÍication

of investments are shown in Plate 1.
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3.3 Project JustiÍication

3.3.1 General

ln the DWDS íor Samburu District, criteria for appraisal of investment options were established in the
following categories:

water resources
land use planning/environmental impact
social impact
institutional/community participation
economic
affordability
financial.

Símple checklists were established to test a proiect against each of these sets of criteria. These will be
used in Section 3.3.2 below to assess the proposed project in general terms.

A prioritisation of projects will also be carried out usíng the methodology described in the DWDP. The
methodology used is tailored to the existing and potentially achievable levels of assessment skills in the
District.

3.3.2 Detailed JustiÍícation

a) Water Resources

The project will use the water resources identified in the SDWDS to meet demand in an efficient manner,
rather than in a haphazard and potentially environmentally damaging way.

The yield of the proposed project water source has been analysed and it was found that the required
quantity oÍ water can be supplied during the lifetime of the project. The variation of the yield during the
year is such that at minimum flow periods the water demand can be sufficiently met.

The occurrence of droughts was studied and it nny be possible that during droughts the water available
is insufficient lo supply the full demand. However it is expected that livestock will leave the area during
drought periods, because of shortage of Íodder, which will reduce the water demand. Domestic water
demand can be supplied always during drought periods. The frequency of the droughts could not be
determined due to insufficient data.

The traditional water sources are springs and shallow groundwater. lt is expected that the use oÍ these
sources will decline, because the project prov*1es water closer to the homes oÍ the people. The
importance oÍ a better water quality provided by the project needs to be explained to the population to
be really appreciated. This will have to be done in combination with a campaign on improved sanitation
measures.

b) land Use/Environmental lmpact

The project is intended to foster sustainable economic development in the District. lt supplies water to
activities consistent with the District Development Plan. ln particular:

- water for livestock is províded near settlements in order to encourage nomads to settle
- sufficient investment is planned to allow Íor increase in ranching and small scale irrigation.

The facilities/plant of the project are consistent with plans for urban/rural development.

- the systems are sized to cater Íor projected rural and urban growth
- no significant physical constraints appear to limit shing or sizing of systems.

Neither the facilities /plant oi tn" project, nor their construction, are likely to have an adverse environ-
mental impact. The major forms of impact to be considered in the Samburu district are:
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- the degradation of vegetalion cover and soils from overgrazing, in particular the exlensive
damagè occurs around water points in droughts - the project will alleviate this by dispersing
watering points along grazing routes

- the impact oÍ dams which intercept surÍace water causing downstream wellands to dry up - this
may have a significant impact on some wildlife, and dams are not proposed in the project

- heavy pumping of ground water may cause springs to dry up, efíecting animals and sometimes
people - at this stage this is not expected to be a problem Íor the proposed sites

c) Social lmpact

The project is intended to Íoster inter-regional equity and to Support community development in one oÍ

the poorest areas oÍ Kenya.

Traditional groups are afÍected by projects, but the programme is designed to work within the cultural
conte>Í oÍ 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 will improve the welfare oÍ the people of the district, particularly lower income
groups and womèn. The self-help components of the project provide employment for women in

pafticular. Additional water provides opportunities for small scale agriculture and, possibly, additional
cash income.

d) lnslitutional/Community Padicipation lssues

The project will strengthen government and community institutions in line with the District Focus policy.

lnstitutions

The major tasks which must be addressed with respect to institutional issues are design, construction
and operation/maintenance of the systems. The organisation, or grouping oÍ organisations must be able
to carry out these tasks effectively.

As set out in the project description above, the roles each institution will play in any implementation oÍ
the project reflect the existing capacities and "orientation" of these organisations, government objectives,
and potential oÍ these organisations. ln summary, they are:

- overall co-ordination - DDO
- water resources planning - central MoWD
- water project appraisal and water supply Íor urban centres - district MoWD
- water supply for market centres and rural areas- community, assisted by district MoWD and NGOs.

Design and construction supervision will be supported by the project which will also strengthen MoWD
counterpafts at head office and district levels in these roles. The MoWD has agreed to provide the
required staff and Íacilities for the project as set out in Section 5.

This appears to be a realistic project organisational structure and the implementation schedule set out
in Section 4 also appears viable.

Communitv Paft icipation

Community panicipation will occur in many aspects of the project. ln small scale water supply p
it is likely that it will occur in design, construction and operation activities. The organisation
participation is thus a key element in the successful implementation of the project.

rojects,
oÍ this

CommunÍty committees are to be formed with the support of the chiefs and elders ín each area. lf
insufficient support exists for the Íormation of the committee, no project will be attempted. Local DDO
and MoWD stafÍ will assess whether the leaders of the community organisation representative of the
community in order to ensure that the promised community inputs will be delivered.

Socio-economic surveys will check if the communities can they deliver the promised labour and money
inputs to the project on time.
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This approach has been effective in ensuring community pafticipation in the Samburu in the past. Local
government agencies were prepared, given project support, to provide the organisational and logistic
support required for such activity.

e) Economic and Financial lssues

The project will assess the economic viability of each sub-project. The_methodology required to
undertalie an economic assessment oÍ the project is set out in the DWDP. The Íeasibility study phase

of the project will include such an assessment for each scheme.

Affordabilitv

Particularly with respect to water supplies for the partly nomadic peoples, the issues of .affordability and

willingnesó to pay are complex, and bound up with slowly changing traditional beliefs and priorities.

Feasibility studies will address this issue in some detail.

The main consideration is the level of cost sharing required. This will determine the Íee or tariff set in the
scheme. ln general, the guidelines which will apply in respect to urban schemes are that Íull re_covery

of capital and all operatioÀ and maintenance costs is to be achieved over a period of ten years. Outside
urban areas, Íutl iecovery of operations and maintenance costs will be required, and community
contribution to capital works will also be a factor in deciding the priority of the scheme - the more
contribution the higher the priority.

Basic affordability criteria are:

- the sum involved in cost recovery should not constitute more than 5olo of the income of the
poorest 2AVo oÍ the PoPulation- if there is no alternative water source, or iÍ it is more expensive than the proposed scheme, then
there is a good prospect of achieving a sufficient level of willingness to pay given adequate
institutional systems and political support

- if there is an àlternative which is acceptable to the people, even if the water is technically inÍerior,

a new technology should be considered, or the level oÍ cost recovery should be reviewed.

Financial lssues

The key financial issue is the sustainability oÍ the project. With the above analysis complete, and

concuriently with the determination oí affordability, it is possible to project likely demand, and the costs
oÍ each sub-project over time. The feasibility study must identify the sources of funds for design,
construction ànd operation/maintenance. The projection oÍ the expenditure of these funds must be
realistic. A basic cashflow analysis can then be carried out to identify potential liquidity problems, and

measures developed to overcome them. The financial return on the pro.iect can also be calculated.

Financial systems íor revenue collection and recording financial flows (simple records oÍ costs and

receipts) hàve been developed, and could be applied to even the smallest schemes. For larger schemes,

simpie procedures Íor capital budgeting and funding oÍ preventative maintenance schemes could be

Oev'etoieO based on experience in some NGO projects. These types oÍ procedures will be designed in

the Íeasibility study phase and implemented during subsequent phases oÍ the project.

3.3.3 Prioritisation

The project will prioritise the investments (sub-projects) identiÍied in the feasibility stud.ies. The suggested
metËod'of prioritisation Íocuses on the sustainability of the project. Basically, it consists of ensuring that
all of the questions set out above in each oÍ the criteria categories have a satisfactory answer. Then,

priority is assessed according to how well projects meet the cost sharing policy.

First priority projects will recover bgth capital and operation and maintenance (Oqryl costs. Second
prioriiy projeóts will recover O&M costs. Third priority projects will be economically viable and be ranked

àccoróing io the e>íent of recovery of O&M costs. Other projects should not be implemented.

Tables 3.1 and 3.2 set out the total required investments for urban and rural supplies as estimated from
preliminary data. Detailed sub-project ranking will be confirmed by the feasibility phase of the project.
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The proposed projects íor the difíerent supply areas were based on:

- rural centres - recovery of both capital and O&M costs
- rural institutions- recovery of both capital and O&M costs
- rural areas ' recovery oÍ O&M costs only
- non-domestic - recovery oÍ O&M costs only

Tabte 9.1 lnvestment Package - Bural Supplies

Itlote: 1) Technotogy choice based on recovery of 0&H costs onty

Tabte 3.2 lnvestment Package - Urban Supplies

Iotes: 1)
2) O & lí costs are totat costs over ?9-year period

lncIudes 1109 rural poputation

Suppty Area
SuppIy Number
Dev. of

(rglday) Units

Capi ta t
Costs
(shs)

0&l,l
Costs
(Shs)

Cos ts/Head

Capi ta t
( shs/cap)

0&tl
( shs/cap)

RuraI Centre
Rural Institution
RuraI Area

311
208

1119 'l

20
34
23

1 5,51 2,500
12,?37 ,5oo
50,543,750

5,538, ooo
2,017 ,5oo

11 ,091,2r0

3,406

826

1 ,?16

181

RuraI Domestic
Non- domest i c

1641
8ó8

177
65

78,293,750
12,068,750

18
19

679
971

750
000

1,191 ?84

Tota I 2509 212 1 20 , 3ó2, 500 38, ó50,750 1 ,830 588

Urban
Cent re

2003 Poputation Capi ta I
Cost s

(Shs)

Totat 1 )
0&r.l
Costs
(shs)

costs/ Head

TotaI To be
Suppt i ed

Capi ta I
( Shs/Cap)

o&Mr)
( Shs/cap )

MarataI
Sukuta l,larmar
Ba rago i
Llamba

36,66
3,114
7 ,920' )

10,697

25,145
3,111
7,920
8, ó98

49, 750, 000
5,131 ,250

19,656,2r0
18,656,250

87 ,811,416
8,10?,625

32,9?9,?81
32,9?9,281

1

1

2
2

979
618
356
145

3
2
4
3

192
ó98
158
786
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Figure 4.í Personnet lnputs and Oulputs
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4 PBOJECT IMPLEM ENTATION

4.1 Scope of Work and Activities

4.1.1 Feasibility Study Phase

Two separate streams of Technical Assistance (l'A) are required. The first is required to support the
MoWD in its project preparation activity. The second is to carry out the detailed Íeasibility study activity.
Thus the two main activities involved in this phase of the project are:

1) TA support to the MoWD in Project Preparation.

The main tasks are:

liaison with various concerned agencies for input to the DWDP
finalise the DWDP
conduct onthe-job training in parallel with TA for Íeasibility studies.

2) TA support for Feasibility studies.

The main tasks are:

- detail survey, physical and socio-economic of potential sites identified in the DWDP
- preliminary design of water systems and institutional/community structures for

implementation
- liaison with community groups on selÍ help aspects
- assessment of proposed designs on the following criteria.

4.1.2 Detailed Design Phase

The division of the responsíbility for the various activities involved in the detailed design phase between
MoWD and TA resources will be determíned at the mid-term review oí the project. However, the main
activities involved in this phase of the project are:

- physical survey of feasible §tes
- design and documentation oÍ water systems and implementation oÍ first round of institutional

strengthening (training in planning, design, community participation, and construction supervision;
implementation of financial systems) and structures for community participation

- liaison with community groups on self help aspects

4.1.3 lmplementation Phase

Again, the division oÍ the responsibility for the various activities involved ín the implementation phase
between MoWD and TA resources will be determined towards the end of the design phase. However,
the main activities involved in this phase of the project are:

- land acquisition, if any '
- tender oÍ construction
- construction of systems and superuision thereoÍ
- second round institutional strengthening (training in community participation, operation &

maintenance)
- operation and maintenance systems

4.2 lnputs

Key personnel inputs to each key activity in the feasibility phase of the project are described in Figure
a.t. Equipment and other inputs to the project are described in Figure 4.2. These inputs are to be
supplied by donor and government Íunding as described in section 5 below.
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Figure 4.2 Non-personnel lnputs
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b)

4.3 Outputs

4.3.Í Outputs oÍ Project Preparation TA

lnstitutional Outputs

a) Central Ministry oÍ Water Development (MoWD)

The outputs are:

additional formal and on-the-job training oÍ MoWD stafí in the Resources Assessment (RA)

Section in techniques required, this training must be given to officers who will remain within the
section íor a sufficient time to train replacements
additional equipment (to be determined)
additional (given existing zero capability) capacity and systems to strengthen district MoWD
offices in their role as semi-autonomous water supply agencies, specifically the ability to train in
resources assessment, preparation of the DWDP, O&M procedures, financial systems
management and techniques of community mobilisation; this activity will be supported by
ímproved in inÍormation linkages between central office and district
improved internal co-ordination between the RA Section and other sections of the MoWD, and
improved links with other ministries with respect to usage of water resources.

District Ministry of Water Ddvelopment

Outputs are:

training in appraisal of proposals for utilisation of water resources
trainÍng in methodology for the preparation oÍ the DWDP
improved construction and operation and maintenance of "Lrrban" water supply systems through
implementation of financial and administrative systems giving efÍective corltrol these activities
at dístrict level
training in support to all other types oÍ water supply systems in assessment, planning, project
appraísal, community participation and financial systems
training to train members oÍ Local Government/Community groups/Water Associations in these
skills
legislation and/or regulations under the Water Act and possible revenue acts to enable the district
office to carry out the above roles

c) District Development OfÍice

Outputs are:

an assistant DDO with specific responsibility for water matters
training in Water Resources Planning for this person
revision of the legal and/or administrative base Íor the DDC's oversight of water matters

d) Community Groups

Outputs are:

- education and community awareness campaigns initiated through the chieÍs and sub-chiefs
- strengthen cost recovery and administration oÍ water systems.

Fleoorts

Outputs are:

inception report (first bi-monthly report)
bi-monthly reports
mid-term institutional report
final institutional report
the DWDP for the Samburu District.
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4.3.2 Outputs oÍ the Feasibility Study TA

Major reporting outputs are described and scheduled in Figure 4.1. The major reporting requirements
are:

inception report (first bi-monthly report)
bi-monthly reports
physical and social survey repon
mid-term draft feasibility report
final Íeasibility report.

The feasibility report will assess each sub-pro.iect identified on the criteria established in the DWDP. ln
addition, the institutional and financial requirements for design and implementation of the sub-projects
assess as viable will be detailed.

4.3.3 lmptementation oÍ Design, Conslruction and Operation

lmplementation Írom íeasibility phase onwards includes outputs of delailed design and implementation
phases. These phases involve many activities, which are be detailed by the feasibility studies. These
activities require:

- resources (money, staff and equipment) Íor design activity
- systems Íor disbursing capital funds to recipients according to eslablished procedures
- systems for gathering and processing the required data for monitoring, and
- additional training for MoWD and other organisations involved in implementation.

Outputs willthus be:

- detailed designs and documentation for sub-projects
- completed water supply projects as detailed in Table 3.1
- adequate administration, resource planning and financial systems in place in order to operate

these projects efficiently and on a sustainable basis, and
- trained staff in place where required.
- additional equipment and resources.

Effective community participation in construction and operation will require a flexíble approach to
implementation on the part of the support organisations, principally the MoWD. Where local communities
are not Íamiliar with the requírements Íor management oÍ Íormal sector organisations, such as a water
supply, close contact over a prolonged period of time will be required to develop and reÍine workable
systems. Adequate skills and resources for such an approach must be identiÍied at feasibility phase and
be in place Íor construction and operation phases.
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5. COSTING AND COUNTERPART RESOURCES

5.1 Costino

by inputs by activity/overheads in seclion 4.2

5.2 Counteroart Besources

5.2.1 lmplementing AgencY

Ministry of Waler DeveloPment:

- Planning Unit, Resource Assessment Section
- District Water Engineer, Samburu District

5.2.2 CounterPart Contribution

by inputs by activity/overheads in section 4.2
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APPENDIX 4

INVESTMENT PACKAGES

SUMMARIES PER LOCATION AND SUPPLY AREA

1. Baragoi Division

2. Baragoi Division

3. Baragoi Division

4. Baragoi Division

5. Baragoi Division

6. Baragoi Division

7. Baragoi Division

8. Baragoi Division

9. Baragoi Division

10. Lorroki Division

11. Lorroki Division

12. Lorroki Division

13. Lorroki Division

14. Wamba Divisíon

15. Wamba Division

16. Wamba Division

17. Waso Division

18. Waso Division

19. Waso Division

IP 1A Demand 1993, Scenario 3

Demand 2003, Scenario 3

Demand 1993, Scenario 3

Demand 1993, Scenario 3

Demand 2003, Scenario B

Demand 2003, Scenario 3

Demand 2003, Scenario 2

Demand 1993, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

IP 1A

IP 2A

IP 2A

IP 2A

IP 3A

IP 1B

IP 28

IP 38

IP 1B

IP 1B

IP 28

IP 38

IP 18

IP 28

IP 38

IP 18

IP 28

IP 38



lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUMMARY BARAGOI DIVISION RuraI Area INVESTHENT PACKAGE 1A : Demand year 1993, Scenario 3

Location Suppty Area Supp t y Nunrber

Dev. of
(rn3lday) Uni ts

CAP I TAL

COSTS
(Shs)

0&H
COSTS
(Shs)

Est. Coverage
RuraI Poputation
Exist. NeH

PeopIe/ COSÏS/HEAD
UNit CAPITAL O&I.1

( Sh s/ Cap) ( Sh s,/ Cap)

Nyi ro RuraI Centre
RuraI Institution
RuraI Area
Non-domest i c

0

2

32
27

0

?

5

2

0
n

5

3

0

2

6
2

n

1

1

1

0

2

3
3

0

1

6
4

0
1

5

1

0
375, 000
937,500

1 ,187 ,500

0
21,000
52,500

863,625

985
0

0
0

0

0
0

0

250
0

0
0

0

0
/+00

0

0

0

0

0

0

0
0

0

0

0
2196

0
199 376 21

Kai.,rop Rurat Centre
RuraI Institution
RuraI Area
Non-domest i c

0

0

13
16

0

0
000
500

0

0
325, 500

?,461,975

0

0
3717

n

1 ,925 719 51/. 87
2 037

Ndot o RuraI Centre
Rurat Institution
Rurat Area
Non-domestic

0

17

61
114

0
1 ,162,500
1,187 ,500
1 ,187,50A

0
1,821 ,750
2,109 ,750

863,6?5

11
0

1259
0

0

710 983 566

Ars im RuraI Centre
RuraI Institution
RuraI Area
Non-domestic

0

4

15

11

0

187,500
750,000
187,500

0

1 0, 500
12,000
1 0, 500

0

0

7A9
0

177 1 ,058 59

Nacho I a Rural Centre
RuraI lnstitution
Rurat Area
Non- domest i c

0

9
24
35

0

375,000
1,550,000
1 , ó75,000

0

21,000
304,500
871,1?5

0

0

?129
0

710 7?8 113

líarti Rural Centre
RuraI Institutíon
RuraI Area
Non-domest i c

0

13

?9
55

0

275,000
125,000
975,000

0
1 87, 500
937,5A0
862,500

0

1,811,250
63, 000

1,727 ,?50

0

0
2501

0

1

1

z
417 119 25

ELbarta Rurat Centre
RuraI tnstitution
RuraI Area
Non-domest i c

2
2

25

41

0

1 0,500
52,5A0

884,625

1ó3
0

100
0

0

0
1931

0
387 185 27

Ba rago i RuraI Centre
Rurat Institution
RuraI Area
Non- domest i c

n

0

11

1

0

0

0

0

0

0

0
0

0

0

0

0

0

0

0

0

TotaI Rurat Centre
TotaI RuraI Institution
Totat Rurat Area

2
17

243

0
9

31.

0
3,8ó2,500 3

11,11?,500 3

0

ó9ó,000
249,750

1 398
0

500

14
0

17778

0

523 61? 183

TotaI Rurat Domestic
TotaI Non-doÍrEstic

292
260

13
19

15,275,000
1'.t ,712,500

6,915 ,750
7 ,699,625

1898
0

17822
0

114 857 390

BARAGOI DIVISION Totat 552 62 26,987,5A0 11,631,325 1898 ltïZz ?87 1,511 821
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUHHARY BARAGOI DIVISION RuraI Area INVESTI.IENT PACKAGE 1A : Demand year 2003, Scenario 3

Location Suppty Area Suppty Nunber
Dev. of

(nr3lday) Uni ts

CAP I TAL

COSÏS
( Shs)

0&r,l
COSTS
(Shs )

Est. Coverage
Rurat Population
Exist. NeH

Peopte/ COSTS/HEAD
unit CAPITAL o&t',1

(Shs,/Cap) ( Shs/Cap)

Nyi ro Rurat Centre
Rurat Institution
RuraI Area
Non-domest i c

0

2

34
27

0

0
14
16

3

21

70
14

0

2

7
2

0
1

5

3

0

2

6
2

0

1

4

1

0

2

3
3

n

1

6
4

1

1

5

I

0

000
500
500

0

21 ,000
73,500

863,625

947
0

0

0

0

0

??93
0

3

3
75
t< 328

678

572 32
187

KaHop Rurel Centre
RuraI Institution
RuraI Area
Non-domest i c

0

1 87, 500
1 ,925,000
2,037 ,500

0
1 0, 500
21 ,000

?,464 ,875

0
0
0

0

0

0
3389

0

5ó8 6

l{dot o RuraI centre
RuraI Institution
RuraI Area
Non-domest i c

0

00

00

00

0

1,821 ,750
?,409 ,750

863,625

?50
0

0

0

16
0

3850
0

ERR

612

0 0

1 ,162
4,1 87 1,088 626

1,87

Arsim RuraI Centre
Rurat Institution
RuraI Area
Non-dornest ic

0

4

13
11

0

187,500
750,000
187,500

0

1 0,500
12,000
1 0, 500

0

0

400
0

0

0

0
0

0

0
0

0

0

0

ó03
0

151 1,2t 1 70

Nacho t a RuraI Centre
RuraI Institution
RuraI Area
Non-domest i c

0

11

26
35

0

14

30
55

0

000
000
000

0

21 ,000
304, 500
874,125

0

0

1926
0

375
550
675

612 805 158

Hart i RuraI Centre
RuraI lnstitution
RuraI Area
Non-domest i c

0

1 ,?75,000
1,125,000
2,975 ,000

0

1,911,250
63, ooo

1,727,250

0

0

2?65
0

378 497 28

ELbarta RuraI Centre
RuraI Institution
Rurat Area
Non-domest i c

4
2

27
11

187
187
937
t§2

500
500
500
500

1 0, 500
1 0, 500
52, 500

§4,625

100
0

100
0

61

0

1751
U

350 53s 30

Ba rago i RuraI Centre
RuraI lnstitution
Rurat Area
Non-domest i c

0

0

11

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Totat Rural Centre
Totat RuraI Institution
Totat Rurat Area

7
54

25s

1

10

36

187,500
4,0t0,000

11 ,787,500

1 0, 500
3,70ó,500
?,9#,250

1297
0

500

107
0

16077

107

147

752

733

9B

185

TotaI Rurat Dorrestic
Totat Non-domestic

316
260

47
19

1ó,025,000 6,683,250
11 ,712,500 7,688,625

1797
0

1ó1 84
0

314 990 413

BARAGOI DIVISTON Total 576 6 ?7,737,500 11,371,875 1797 1ó184 215 't,714 888
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lnvestment Package

Summary per Location and Suppty Area

Appendix 4

SUI'{HARY BARAGOI DIVISION Rurat Area IIIVESïHENT PACKAGE 2A : Demand year 1993, Scenario j
Location Suppty Area Supply Nunber

Dev. oí
(m3,/day) Uni ts

CAP I TAL

COSTS
(shs)

0&lí
COSTS
(Shs)

Est. Coverage
RuraI Poputation
Exist. Ne!,

Peopte/ COSTS/HEAD

unit cAptTAL o&tl
( Shs/Cap ) ( Sh s,/Cap)

Nyi ro RuraI Centre
RuraI Instítution
RuraI Area
Non-domest i c

0

2

32
?7

0

0
13
16

0
17
61
lt4

0

2

5

2

0

0

5

3

0
2

6
2

0

1

4

1

0

2

3

3

0
1

6
1

0

I

5

1

0
375,000
937,500

1 ,197,50a

0
21 ,000
52, 500

Íló3,625

985
0

0
0

0

0

0

0

?50
0
0

0

0

U

2196
0

199 376 21

Kawop RuraI Centre
Rural Institutíon
Rurat Area
Non-dornestic

0

0
1 ,925,000
2 ,187 ,500

0

0
500
625

0

0
3747

0

325
989

749 51/. 87

Ndot o RuraI Centre
RuraI Institution
Rurat Area
Non-domestic

0
318,750
043,750
187,500

0
316,500
93t+,500
863,625

I

1

14
U

1259
0

0 n

710 9t 9 ?.19

Arsim RuraI Centre
RuraI Institution
RuraI Area
Non-domestíc

0
1

'15

11

0
187,500
750, 000
'187,500

0

1 0,500
12,000
1 0,500

0
0

100
0

0

0
709

0
177 1 ,058 59

Nacho t a RuraI Centre
Rurat lnstitution
RuraI Area
Non-dorDest ic

0

9
24
35

0

375,000
'l , 55 0, 000
1 ,675,000

0
21 ,000

304, 500
874,125

0

0

0
0

0
0
0

0

0

0
2129

0
710 7?B 1/.3

l.íart i RuraI Centre
RuraI Institution
RuraI Area
Non-dool€st ic

0
13

?9
55

0

,250
,000
,000

0
33ó,000

ó3, 000

,727,250

1

1

?

,131
,125
,975

187
937

,862

0

0

2504
0

417 lt9 ?5

E Lba rta RuraI Centre
RuraI Institution
RunaI Area
Non-dornestic

2

2

25
11

0
500
500
500

0
1 0, 500
52,500

881,625

163
0

100
0

0

0

1931
0

387 185 27

Ba rago i RuraI Centre
RuraI Institution
RuraI Area
I'lon-domest ic

0
0

11

1

0

0

0

0

0

0

0

0

0

U

0
0

0

0

0

0

TotaI Rurat Centre
ïotaI RuraI Institution
TotaI RuraI Area

2
47

243

0

9
34

0
3, 575, 000

11 ,?69,750
745
774

0

500
500

1398
0

500

14
0

17778

0 0

5?3 634 100

Totat RuraI Dofilestic
TotaI Non-domestic

?92
260

13
19

11,813,75O
11 ,862,500

2,520,000
6,213,375

1898
0

178??
0

111 833 111

BARAGO] DIVISION Tota[ 552 6? 26,706,250 8,733,375 1898 17BZz 287 1,498 190
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUMHARY BARAGOI DIVISION Rura I Area INVESTI'IE|iT PACKAGE 2A : Demand year 2003, Scenario 3

Location SuPPIY Area Suppty Nunber
Dev. of

(m3lday) Units

CAP I TAL

COSTS
(shs )

0&It
cosTs
(shs)

Est. Coverage
RuraI Poputation

Ex i st, NeH

People/ C0STS/HEAD

UNit CAPITAL O&}'I
( shs/cap) ( Shs/cap)

Nyi ro RuraI Centre
RuraI Institution
Rura[ Àrea
Non- domest i c

0

2

34
27

0

2

7
2

n

1

5

3

0

2

6
2

0

1

1

1

0

2

3
3

0

1

6
I

1

1

5

I

0
375 ,000

1,312,500
1,487,500

0

21 ,000
8,500

Í§3,625

917
0

0

0

0

0

?293
0

328

678

572 32

KaL,op RuraI Centre
Rurat Institution
Rurat Area
Non-domestic

0

0
11
16

187
9?5
187

318
337
187

0

500
000
500

0
750
500
500

0

1 0,500
21 ,000

989,6?5

0

0

0

0

0

0

3389
0

5ó8 6

2

Ndot o RuraI Centre
RuraI Instítution
RuraI Area
Non- domest i c

3
?.1

70
41

0

500
500
6?5

)50
0
0

0

16
U

3850
0

ERR

61?

0

1 ,1?7
1,
/.,
1,

316
934
8ó3

213

70

158

28

Arsim RuraI Centre
RuraI lnst i tut ion
RuraI Area
Non-domest i c

0

1

13
11

0

1 87,500
750, 000
1 87, 500

0

1 0, 500
42, 000
1 0, 500

0

0

100
0

0

0

ó03
0

15 1 1 ,211

Nacho I a RuraI Centre
RuraI lnstitution
RuraI Area
Non-domestic

0

11

26
35

0

375,000
1 , 550, 000
1 , ó75,000

0

21 ,000
304,500
874,125

0

0

0

0

0

0

0

0

0

0

1926
0

6t ? 805

t-lart i RuraI Centre
RuraI Institution
Rurat Area
Non-dornestic

0

14

30
55

0

1,131,250
1,125,000
2,975 ,oo0

0

33ó,000
ó3, 0oo

1,727,?50

0

0

2265
0

378 197

E Lbar ta RuraI Centre
RuraI tnstitution
Rural Area
Non- dornest i c

1
?

27
41

187,500
1 87,500
937,50O
8ó2,500

1 0, 500
1 0, 500
52, 500

881,625

'100

0

100

0

61
0

1751
0

350 535 30

Ba rago i RuraI Centre
RuraI Institution
RuraI Area
Non-domest i c

0

0

1'l

1

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

TotaI RuraI Centre
TotaI RuraI lnstitution
TotaI RuraI Area

7
54

215

1

10

36

187,500
3,76?,500

1 1 ,937, 500

1 0, 500
756,000

1 ,491 , ooo

tlYt
0

500

107
0

16077

107

147

1,752

713

98

93

Íotat RuraI Doínestic
TotaI Non'domestic

316
260

17
19

1 5 ,887, 500
1 1 ,862,500

2,257 ,5oo
6,213,375

1797
0

1618í
0

311 982 139

BARAGOI DIVISION Totat 576 & ?7,750,000 8,470,875 1797 16184 ?45 1 ,715 523
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUMHARY BARAGOI DIVISION RuraI Area INVESTT{ENT PACKAGE 3A : Derrand year 1993, Scenario 3

Location Suppty Area Suppty NwËer
Dev. ol

(m3,/day) Uni ts

CAP I TAL

COSTS
(Shs)

0&r,l
cosïs
(Shs)

Est. Coverage
RuraI Poputation
Exist. NeH

Peopte,/ COSTS/HEAD
unit CAPITAL 0&tl

( Shs/Cap) ( Shs,rcap)

Nyi ro Rurat Centre
RuraI Institutíon
Rural Area
Non-donestic

0

2
32
27

0
2

5
2

0

0
5

3

0
2

5

2

0
1

I
1

0
2
3
3

0
,|

6
1

0
1

5
4

0

375,000
937,500

1,406,250 2,1

0
000
500
365

985
0
0

0

0
0
0
0

250
0
0

0

0
0

400
0

0
0

0
0

0
0
0
0

0
0

2196
0

21

52 199 376 21
13

Kaxop RuraI Centre
Rural Institution
Rurat Area
Non-donest i c

0
0

43
16

0
17
64
44

0

0
1 ,843,750 1 ,
2 ,037 ,500 2,

0

0
605,210
164,875

0
821 ,750
ó54,000
391 ,375

0

0
3747

0
719 192 128

Ndoto Rurat Centre
RuraI Institution
RuraI Area
Non- donrest i c

0
'l ,162,500 1

3,112,500 3
'l ,587,500 2

44
0

1259
0

0

0
709

0

0 0

852 731 858

Arsim RuraI Centre
RuraI Institution
RuraI Area
Non-domest ic

0

1
15
11

0
187,500
750,000
'187,500

0

10,500
42, 000
10,500

177 1,058 59

Nacho I a RuraI Centre
RuraI Institution
Runat Area
Non-donest i c

0

9
21
35

0

13
29
55

0
375,000
168,750
775,000

0
21,000

1 ,594,210
?,101 ,875

0
0

2129
0

710 ó90 744

l'lart i Rural Centre
RuraI Institution
RuraI Area
Non-dornest i c

0

275,000
1 25 ,000
993,750

0
1 87,500
937,500
962,500

0
1,81'.t,250

0

0

2501
0

1

1

2
ó3,000

4,531,710
117 119 25

E Lbarta RuraI Centre
RuraI Institution
RuraI Area
Non-donest i c

2
2

?5
41

0
10,500
5 2, 500

?,41?,375

163
0

100
0

0
0

1934
0

387 485 27

Barago i Rural Centre
Rurat lnstitution
RuraI Area
Ion-domest ic

0
0

1'.!

1

0

0
0
0

0

0
0
0

0
0

0
0

0

0

0
0

Totat RuraI Centre
TotaI RuraI Institution
ïotat Rural Area

2
47

243

0

9
33

0

3,862,500 3,
10,175,000 7,

0
000
480

't398

0
500

14
0

17778

0 0
696
053 539 572 397

TotaI Rural DofiEstic
Tota[ ]lon-doíEstic

292
260

12
19

11,037 ,500
11,950,000

10,71.9,18O
16,359,105

1898
0

17822
0

421 788 603

BARAGOI DIVISION Totat 552 61 25,987,500 27,108,585 í898 17822 292 1,459 1,521
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUII{MARY BARAGOI DIVISION RuraI Area lNVESTllEllT PACKAGE 3A : Demand year 2003, Scenario 3

Location Suppty Area Supply Nmber
Dev. of

(íBlday) units

CAP I TAL

cosTs
(shs)

0&lt
cosTs
(shs)

Est. Coverage
RuraI Poputation
Exist. NeH

People/ CoSTS/HEAD

UNit CAPITAL O&M
( shs/cap) ( shs/cap)

Nyi ro RuraI Centre
RuraI Institution
Rurat Area
Non-domest ic

0
2

31
27

0
0

44
46

3
21

70
41

0
z
7
2

0

1

5

3

0
2

5

2

0
I
I
1

0
2
3
3

0
1

6
4

1

Í
5

I

0

000
500
500

0
000
500
3ó5

0
500
250
875

917
0
0
0

0
0
0
0

250
0
0

0

0
0

100
0

0
0
0
0

0

0
0
0

0

0

2293
0

375 21

73
113

10
83?
464

821
651
391

1,312 328

678

572 32
487 2

KaHop Rurat Centre
RuraI Institution
RuraI Area
Non- domest i c

0

187,500
2, 025 , ooo
?,037,500

0
0

3389
0

16
0

3850
0

0
0

ó03
0

0

0

1926
0

0

0
2265

0

1

2

598 51'.1

Ndot o RuraI Centre
RuraI Institution
RuraI Area
llon-dorrest i c

0
1,462,500 1,
3,1 12,500 3,
1,587,500 2,

0

,fr0
,000
,375

ERR

770

0

808 919

Ars im Rurat Centre
Rurat lnstitution
RuraI Area
Non-donrest i c

0
I

13
11

0
1 87, 500
750,000
187,500

0
1 0,500
42,000
10,500

151 1 ,244 70

Nachota Rural Centre
Rurat Institution
RuraI Area
)lon-domest i c

0
11

?6
35

0

11
30
55

1
2

?7
41

0

000
000
000

0

000
000
000

0

21,000
1,58l.,24O
2,1r3,U5

375
550
675

275
125
075

612 805 823
1

ila rt i RuraI Centre
RuraI Institution
Rurat Area
Non-domest i c

0
81 1,250
63,000

534,71O

1

I
3

1

378 497 28
4

ELbarta RuraI Centre
RuraI Institution
Rurat Area
l,lon-donest i c

187,500
1 87,500
937,500

1 , 962, 500

1 0,500
I o,5oo
52,500

2,412,375

0
0

0

0

't00

0
't00

0

6'.!

0
1751

0
350 535 30

Baragoi RuraI Centre
Rurat tnstitution
RuraI Area
)lon-donest i c

0
0

11

1

0

0
0
0

0
0
0
0

0

0
0
0

TotaI RuraI Centre
Totat RuraI Institution
TotaI RuraI Area

7
54

255

I
10
35

'187,500

4,050,000
1 0,81 2,500

1 0,500
3,70ó,500
7,301 ,1go

1297
0

500

107
0

Éon

107

159

1,75?

673

98

154

TotaI RuraI Donrestic
TotsI lilon-doínestic

316
260

16
19

1 5,050,000
'12,012,500

11,018.490
16,111,095

't797
0

1ó18/r
0

352 930 681

BARAGOI DIVISION rotal 576 65 27,06?,500 27,129,585 1797 16184 249 1,672 1,676
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lnvestment Package

Summary per Location and Suppty Area

Appendix 4

SUI'II,IARY BARAGOIDTVISION Rurat Area IIIVESTiIENI PACKAGE 18 : Demand year 2003, Scenario 2

Location Supply Area Suppty NuÈer
Dev. of

.lf1::rt_::t::...
71
2?

398
292

CAPITAL 0 & lt Est. Coverage peopte,/ COSTS/HEADCoSTS CoSïS Rural popr.rLation Unit CAPITAL O & tl
__--::Il-------l:tl- Exist. NeH (shs/capy151,.76"0,

187,500 10.500 ;;;;----'--;-------'-;-----
375,000 21,000 o o

l,5gq,g00 84,000 o 2671 331 562 31
1 ,487 ,500 tló3,625 o 0

Nyiro Rural Centre
RuraI Institution
RuraI Area
Non-donestic

Kaxop Rural Centre
Rural Institution
Rural Area
Non-domest i c

0
1

50
50

0
1

6
3

1

?
7
z

0

1

6
1

0

2

3
3

0
1

6
1

1

1

6
1

0
1 87,500

2,112,5O0
2,037 ,5O0

0
1 0,500

336,000
161,975

0
0
0
0

0
0

0

0

0
0

3940
0

657 536 85
2

Ndoto Rurat Centre
Rural Institution
RuraI Area
Non-donest i c

12
30
8í
47

450,000
1 ,16?,500
1,375,000
1 ,197,500

73,500
1,8?1 ,750
2,120,250

863,625

25 94
0

4478
0

94

610

1,787

977

78?

510

Arsim RuraI Centre
nuraI Institution
RuraI Area
Non-dornest ic

0

5

2?
1?

0
16

29
38

0
16
31
59

10
2

31
44

0
187,500
1 25, 000
187,500

0
1 0, 500
63,000
1 0, 500

0

0
100

0

0

0

766
0

0

0

2239
0

0

0
2633

0

128 1,169 82

Nacho t a Rurat Centre
RuraI lnstitution
RuraI Area
Non-doínestic

0
000
000
000

0

21 ,000
301, 500
874,'.125

0

0
0
0

0

0
0

0

375
550 716 692 136

1 ,675,

|lart i Rurat Centre
RuraI Institution
RuraI Area
Non-donrest i c

0
?75,000
125,000
975,000

0
1 ,91 1 ,250

ó3, 000
1,727,250

1,
1,
2,

139 127 21

ELbarta Rural Centre
RuraI Instítution
Rural Àrea
l{on-donrest i c

1 ,093,750
187,500

1,125,000
1 ,862,500

1 ,563,210
1 0, 500
ó3,000

88/+,625

100
0

100
0

99
0

2041
0

340 551 31

Baragoi RuraI Centre
Rurat Institution
RuraI Area
Non- dorrest i c

0
0

13

1

0

0
0
0

0

0

0
0

0
0
0

0

0

0

0

0

TotaI RuraI Centre
Total Rurat Institution
Total Rurat Area

29
72

302

3
10
42

1,731 ,250
4 , 050, 000

12,912,500

1,&7,240
3,70ó,500
3,333,750

1415 193
0

187ó8

61 8,970

447 688

8,535

178500

TotaI RuraI Domestíc
TotaI Non-doíDestic

403
280

55
19

'19,693,750
11 ,712,500

8,687,490
7,699,625

1945
0

189ó1
0

345 9Í36 158

BARAGOI DIVISIO}I Totat ó83 74 30,106,250 16,316,115 1gL5 189ó1 256 1,601 861
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUIIiIARY BARAGOIDIVISION Rural Area INVESTIIENT PACKAGE 28 : Demard year 2003, Scenario 2

Location Suppty Area suppty Nurber
Dev. oí

(m3lday) Units

CAP I TAL

cosTs
(shs)

0&lt
COSTS
(shs)

Est. Coverage
Rurat Population
Exist. NeH

Peopte./ COSTS/HEAD

UNit CAPITAL O&}I
( Shs/cap) ( shs/cap)

llyi ro Rural Centre
Rurat Institution
Rural Area
Non- donrest i c

7
2

39
29

0
,|

50
50

I
2

8
2

0

1

6
3

1

2

7
2

0
1

6
1

0

2

3
3

0

1

6
4

1

1

6
I

1 87,500
375, 000
500,000
487,500

1 0, 500
21,000
84,000

8ó3,6?5

1095
0
0
0

0
0
0
0

250
0

0

0

0
0

400
0

0
0

?671
0

334

657

91

610

128

716

439

310

562 31

KaHop RuraI Centre
RuraI Institution
RuraI Area
Non-donrest i c

0
187,500

?,1',t2,500
2,187 ,500

0

1 o. 500
33ó,000
989,625

73,500
346,500
945,000
Í§3,625

0
0

3940
0

536 85

Ndoto RuraI Centre
Rurat Institution
Rurat Area
Non-domest i c

't2

30
81

17

450,000
1,ó12,500
4,5?5,OoO
1,197,500

94
0

4478
0

4,787

1 ,010

782

211

Ars im RuraI Centre
RuraI Institution
RuraI Area
Non-domest i c

0
5

22
'tz

0
187,500

1,125,000
187,500

0
1 0, 500
63,000
1 0, 500

0
0

7&
0

0
0

2239
0

0

0
?633

0

1,169 82

Nacho I a RuraI Centre
Rurat Institution
Rural Area
Non-domest í c

0

1ó
29
38

0

16
31
59

10
2

34
14

0

375,000
1 , 550, 000
1 ,675,000

0

2'l ,000
304,500
874,125

0
0

0
0

692 136

Mart i RuraI Centre
RuraI Institution
Rural Area
Non-domest i c

0
131 ,250
1 25,000
975,000

131 ,250
187,500
125,000
8ó2,500

0

336,000
63,000

1,7?7,?50

0

0
0

0

1

1

2

127 24

E Lbarta RuraI Centre
Rurat lnstitution
Rurat Area
Non-dornest i c

1 33ó,000
10,500
63,000

88À,6?5

100
0

100
0

99
0

2041
0

I 551 51

Baragoi RuraI Centre
RuraI Institution
RuraI Area
Non-domest i c

0
0

13

1

0
0

0

0

0

0

0

0

0
0
0
0

0
0
0
0

ïotaI Rurat Centre
Total RuraI lnstitution
Totat Rurat Area

29
7?

302

3
10

12

1,7§,750
1,056,250

13,062,500

420,000
756,000

1,958,500

1145
0

500

193 U+ 9,1ó5

696

2,176

99
0

187ó8 117

Totà[ RuraI Domestic
Total llon-dornestic

403
280

55
19

19,887,500
1 1 ,8ó2,500

3, 034 , 5oo
6,213,375

1915
0

189ó1
0

345 996 1ó0

BARAGOI DIVISION Totat 683 74 30,750,000 9,247,875 1915 18961 256 1,62? 488
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lnvestment package

Summary per Location and Supply Area

Appendix 4

SUHI'íARY BARAGOT DIVtStON Rurat Area INVESTIiENT PACKAGE 38 : Denrard year 2003, Scenario 2

tocation Suppty Area Suppty NurÈer
Dev. of

(rn3lday) Units

CAP I TAL

COSTS
(shs)

0&lt
cosTs
(shs )

Est. Coverage
RuraI Population
Exist. Ner

PeopI e,/ CoSTS,/HEAD
UNit CAPITAL O&H

( Shs/Cap) ( Shs/Cap)
Nyi ro Rural Centre

Rural Institution
RuraI Area
Non-donrest ic

7
2

39
29

0
I

50
50

1

2

8
?

0
1

6
3

1

2
7
2

0

1

6
1

0

2

3
3

0

1

6
4

1

1

6
4

197,500
375, 000

1 ,500,000
1 ,597,500

1 0,500
21 ,000
84,000

2,391 ,375

1 095
0

0
0

0
0

?671
0

0

331 562 31

Kawop RuraI Centre
RuraI lnstitution
RuraI Area
Non-donest i c

0
í97,500

2,?12,500 1

2,A37,500 2

0
1 0, 500

8ó3, 750
164,975

0
0
0

0

0
0

3910
0

657 562 lTs

Ndoto Rural Centre
Rurat Institution
RuraI Area
Non-domest i c

1Z
30
81
47

450,000
'l ,162,5O0
3,497 ,500
1,597,500

73,500
1,921 ,750
3, 675 , 000
2,391 ,375

250
0

0

0

0

0
100

0

0
0

0
0

0
0
0
0

91
0

1178
0

91

610

1?8

716

439

310

1,797 78?

821779

Ars im RuraI Centre
RuraI Institution
RuraI Area
Non-doÍnest i c

0

5

22
12

0

16
29
38

0
197,500

1,125,000
187,500

0
1 0, 500
63,000
1 0,500

0

0
766

0

0

0
2239

0

0
0

2633
0

1 ,169 82

Nacho I a RuraI Centre
RuraI Institution
RuraI Area
Non-doÍDest í c

0

375, 000
1 ,168,750
1,775,000

0
21,000

1 ,584,210
?,101 ,975

ó5ó 708

líart i Rurat Centre
RuraI Institution
RuraI Area
Non- dornest i c

0
16

31
59

0
75,000
25,000
75,000

0
1 ,911,250

ó3,000
1,782,750

1,2
111
3,1

127 21

ELbart a RuraI Centre
Rural lnstítution
Rurat Area
ll on- dones t i c

10
2

31
11

1 ,A%,750
197,500

í,125,000
1 ,962,500

1 ,563,210
í0,500
ó3,000

2,112,375

Í00
0

100
0

99
0

2011
0

551 31

Ba ragoi RuraI Centre
RuraI Institutíon
RuraI Area
Non- domest i c

0

0

13

1

0

0

0

0

0
0
0
0

0
0

0
0

0

0

0

0

TotaI Rural Centre
TotaI RuraI lnstitution
TotaI Rurat Area

29
72

302

3
10
12

1,731 ,250
4 , 050, 000

12,013,750

1,&7,210
3,70ó,500
7,395,990

1445
0

500

193
0

18768

64 8,970

&2

8,535

394147
TotaI Rurat Donrestic
Iota[ ]ron-doíDestic

/.03

280
55
19

17,925,000
12,312,500

12,749,730
16,855,125

1915
0

1 8961
0

345 910 672

BARAGOI DIVISIO}I Totat 683 74 30,137,500 29,604,g55 1945 189ól ?56 1,599 1 ,561
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUI,IHARY LORROKI DIVI StON Rural Area tNVESTi,IE|JT PACKAGE 1B : Denrand year 2003, Scenario 2

Location Suppty Area Suppty Nt nber
Dev. of

(n3lday) Units

CAPI ÏAL
cosTs
(shs)

o&ll
COSTS

(Shs)

Est. Coverage
RuraI Poputation

Exist. ilelt

Peopte/ cosTS/HEAD
unit CAPITAL 0&t't

( Shs/Cap) ( Shs/CaP)

Poro Rurat Cèntre
RuraI Institution
RuraI Area
Non-donrest i c

33
17
44

0

'l

2
6
0

1

3
3
0

2
0
5

1

1

2

4
1

2
'l

5

8

1

3
4
4

2
1

4

3

500,000
375,000

2,212,500
0

I , 
goo, ooo

21,000
1 , 

gó3,750
0

250
0

300
0

350
0

189ó
0

350

31ó

583

561

381

573

191

5ó3

ó3

111?

285

892

203

1 153

1,129

1,167

5,143

983

186

180

2,391

617

4,656

1,619

1ó8

862

5 ,485

676

7,701

588

Angata
Nanyuk i e

RuraI Centre
RuraI lnstitution
RuraI Area
Non- doínest i c

31

11

37
0

1,175,000
5ó2,500

1 ,55o,ooo
0

283,500
31,500

304, 500
0

0
0
0
0

0
0

0

0

0
0

0
0

125
0
0
0

583
0

1691
0

2,015

917

Opi roi Rural Centre
RuraI Institution
RuraI Area
Non-dornest i c

15 'l ,300, 000
0

2, 025, 000
187,500

'l ,8?1 ,750
0

1 , 953, 250
1 0,500

761
0

?tló,6
0

1 ,708

707
0

19
1

Loosuk RuraI Centre
RuraI tnstitution
Runat Area
Non- domest i c

48
2

51

64

1,555,000
3ö,000

2,925,000
2,975,000

2,3oo, ooo
21 ,000

3, ó43,500
1,7?7,?50

491
0

2251
0

3,148

1 ,?99

Sukuta
Marmar

RuraI Centre
Rurat Institution
Rurat Area
Non- domest i c

10

14

118
200

375,ooo
450,000

5, 2go, ooo
6,350, ooo

21,000
73,500

793,750
5ó5,500

125
0

5562
0

3 000

4

9

919

Ki s ima RuraI Centre
RuraI lnstitution
Rurat Area
Non-dornest i c

15

?9
83

103

1,093,750 1

1,ó50,000 1

1,618,750 2

3,175,000 1

563,240
832,250
413,710
782,750

200
0

500
0

?85
0

35ó8
0

3,838

1,294

Lodokejek RuraI Centre
RuraI tnstitution
RuraI Area
Non-donest i c

26
5

93
27

2,'.187,500
187,500

4,756,2r0
1,593,750

3,126,180
1 0 ,500

2,711,?50
2,153,%5

250
0

0
0

0
0
0
0

106
0

1613
0

5,388

1,031

Èlaratat RuraI Centre
RuraI Institution
Rural Area
Non-domest i c

0

13

1?3
0

0
2

11

0

0

375,000
1,237,540

0

0

21 ,0oo
3,717,O00

0

0
0

5088
0

163 833 731

Totat Rural Centre
TotaI RuraI lnstitution
Total RuraI Area

208
91

598

10
14

1?

g,1gó,250
3, g75,ooo

27, ó05,000

1 0,91 5,970
2,010,750

21 ,303,710

8?5 3004
0

27535

300

656

2,725

1 ,003

3,634

774800

TotaI RuraI Dornestic
Tota[ ]lon-doínestic

897
395

&
20

39,7&,?50
14,281 ,à0

34,230,160
'l'8,239,U5

1625
0

30539
0

163 1,302 1,121

LORROKI DIVISION Totat 129? 8ó 54,017,500 52,17A,325 1625 30539 355 1,77A 1 ,718

4-10



lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUHHARY LORROKI DIVISION Rural Area INVESTIIENT PACKAGE 28 : Dernard year 2003, Scenario Z

Location Supply Area Suppty Nurber
Dev, of

(nB,/day) Uni ts

Est. Coverage
RuraI Population

Exist. Nes

People/ COSTS/HEAD
Unit CAPITAL O&tl

( Shs,/Cap) ( Shs/Cap)

CÀP I TAL

cosTs
(Shs)

08H
cosTs

(Shs)

Poro Rurat Centre
Rural lnstitutíon
Rurat Area
Ion-domest ic

500,000
375,000

?,0ó8,750
0

1,450,000
0

2,175,O00
187,500

2,950,000
375, 000

2,637 ,500
2,975,000

375, 000
/'50, 000

6,575 ,O00
'11 ,175,000

0
375,000

1,537 ,5Oo
0

I , 800, 000
21,000

388,500
0

283,500
31,500

301,500
0

34ó,500
0

378,000
1 0,500

672,000
21,000

693,000
1,727,25A

21,000
73,500

3,165,750
5, 008, 500

67?,000
1 0, 500

't ,239,000
937,125

0
2'l ,000

7óó,500
0

33
17
11

0

,|

2

6
0

I
3
3

0

2
0

5

1

2

2
4

1

2
1

6
1?

250
0

300
0

350
0

189ó
0

583
0

1691
0

761
0

2866
0

491
0

?251
0

12s
0

556?
0

350

31ó

583

561

38í

573

247

5ó3

63

927

285

892

203

1 153

1,129

1,091

2, 015

917

1 ,905

759

5,769

1 ,172

3,000

1 , '182

3,969

1 ,305

5,573

1,061

5,',|13

205

186

'180

455

132

'l ,360

308

1ó8

569

1,179

333

1,655

269

Angata
l{anyuk i e

Opi roi

Loosuk

Sukuta
l,la rma r

RuraI Centre
RuraI Institution
RuraI Area
Non-domestic

Rural Centre
Rural Institutíon
RuraI Area
Non-domestic

RuraI Centre
RuraI Institution
RuraI Area
Non-domest i c

RuraI Centre
Rural Institution
Rural Area
Hon-dornestic

31
11

37
0

15
0

19
1

1 , 1 75,000
562,500

1,550,000
0

0
0
0
0

0
0
0

0

0
0

0

0

48
2

51

64

10
't1

118
200

125
0

0
0

285
0

35ó8
0

000
000
500
250

336
357
18ó
501

Ki s ima Rural Centre
Rurat lnstitution
Rurat Area
Non- dofi|est i c

Lodokejek Rurat Centre
Rurat Institution
Rurat Area
Non-domest i c

Ilara I a I RuraI Centre
RuraI lnstítutíon
Rurat Area
Non-doÍDest í c

15

29
83

103

1

3
4

6

2
1

I
4

2

1

1

I
5

131,?50
800,000
656,250
737,500

200
0

500
0

?6
5

93
27

463

0
0

5088
0

250
0
0
0

0
0
0
0

2,262,500
187,500

4,906,250
1,919,750

406
0

1613
0

0

13

123
0

0

?
11

0
892 151

TotaI RuraI Centre
TotaI Rural Institution
TotaI Rurat Area

208
91

598

11

14

43

273

&0

9,713,750
1,125,000

29,106,250

4, 131,000
535, 500

9,121 ,750

825 3004
00

800 27535

3,?11

1,057

1,375

295

TotaI Rurat DoÍrEstic
Total Ion-doÍDestic

897
395

68
?7

12,975,OO0
2?,193,750

1?,7§,250
10,197 ,6?5

30539
0

16?5

0
149 1,407 419

LORROKI DIVISION Tota[ 1292 95 65,1éÉ,750 22,975,875 1625 30539 321 2,131 752
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lnvestment Package

Summary per. Location and Supply Area

Appendix 4

SU}.IMÀRY LORROKIDIVISION RuraI Area IXVESTI,|EIIT PACKAGE 38 : Demand year 2003, Scenario 2

Location Suppty Area Suppty i,luÈer
Dev. of

(m3lday) Units

CAP I TAL

cosTs
(Shs)

o&lr
cosïs

(Shs)

Est. Coverage
RuraI Poprtation

Exist. Ner

People/ COSTS/HEAD

unit CAPITAL 0&ll
( shs/cap) (Shs/cap)

Poro Rurat Centre
Rural lnstitution
RuraI Area
Non-domest i c

33
17
14

0

't

2

6
0

I
3
3
0

2

0

5

1

1

2

1

1

?

1

5

I
1

3
4
4

2
I
4
3

50o, ooo
375, ooo
212,500

0

1 ,800, 000
21 ,000

1 ,8ó3, 750
0

250
0

300
0

350
0

189ó
0

350

316

583

564

381

573

491

563

ó3

1112

?85

892

203

1 153

1,1?9 5,143

1,167 9832

Angata
Nanyuk i e

RunaI Centre
RuraI lnstitution
RuraI Area
Non-donest i c

31
11

37
0

I ,275, 000
5ó2,500

1,ó50,000
0

1 ,300, 000
0

2, 025 , ooo
187,500

'l ,81 I
3t

1 ,832

250
500
250

0

0
0
0

0

0

0
0

0

0
0
0

0

583
0

1691

0

2,187 3,107

1 ,084

2,394

647

4,656

1 ,619

1ó8

1 ,303

5,185

1,822

7 ,701

1,409

976

Opi roi Rurat Centre
RuraI Institution
RuraI Area
Non- doÍnest i c

15
0

49
1

1,8?.1 ,750
0

1 ,853, 250
1 0, 500

761
0

?t§6
0

1 ,708

707

Loosuk Rurat centre
RuraI Institution
Rurat Area
Non-donrest i c

18
2

51

61

'l , 555, ooo
375,000

2,925,oA0
3,175,000

2,300,000
21 ,000

3,e3,500
4,782,750

491
0

2251
0

3,148

1,299

sukuta
lilarÍnar

RuraI Centre
RuraI lnstitution
Rurat Area
Non-doÍnest i c

10
11

118
200

375,000
450,000

5,205,ooo
ó,35o, ooo

2í,000
73,500

7,248,?30
9,5ó5,500

125
0

0

0

200
0

500
0

250
0

0

0

0
0
0

0

't?5

0

5562
0

3, 000

936

Ki s ima Rurat Centre
Rurat lnstitution
RuraI Area
Non- donest i c

15

29
83

103

1 , 093,750
1 ,650,ooo
4,556,250
3, 175,000

1 ,563,210
1,932,250
6,5O0,970
1,792,750

285
0

3568
0

3,838

1,277

Lodokejek RuraI Centre
RuraI lnstitution
RuraI Area
Non-domest i c

26
5

93
27

2,187 ,500
187,500

1,556,250
'l ,593,750

3,1?6,480
10,500

6,500,970
2,153,t!65

10ó
0

4613
0

5 388

988

833

MarataI RuraI Centre
RureI Instítution
Rurat Area
)'lon-donrest ic

0

l3
123

0

0

?
11

0

0
375,ooo

1,237 ,500
0

0
21 ,000

717,OOO
0

0
0

5088
0

3 463 Ti1

Totat Rural Centre
Totat RuraI Institution
Totat RuraI Area

208
91

598

10

11

12

8,286,250 12,113,7?o
3,975,000 2,010,750

27,367,500 33,159,920

825 3004
00

800 ?7535

300

656

2,758

994

4,142

1,204

Totat Rurat Donrestic
Totat Non-doÍnestic

897
395

6
20

39,628,750
14,481,250

47 ,614,390
21 ,?95,365

1625
0

30539
0

463 1,298 '.l ,559

LORROKI DIVISION Totst 1?92 8ó 54,110,000 §,909,755 1625 30539 355 1 ,772 2,256
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lnvestment Package

Summary per Location and Suppty Area

SUI'IMARY IJAI'IBA DIVISION RuraI Area INVESTHENT PACKAGE 1B : Denard year 2003, Scenario 2

Appendix 4

location Suppty Area Suppl.y Nurber
Dev. of

(n3lday) Units

Est. Coverage
RuraI Popttation

Exist. NeH

People/ CoSTS/HEAD
Unit CAPITAT O&t{

( Shs/Cap) ( Shs/Cap)

CAPI TAL

COSTS
(Shs)

o&it
cosTs

(shs)

Ngi tai RuraI Centre
RuraI Institution
Rurat Area
Non-dorest i c

Lodungokre Rurat Centre
Rurat lnstitution
RuraI Area
Non-doíDes t i c

lJamba RuraI Centre
Rural Instítution
RuraI Area
Non-domest i c

15

28
96
ó3

3
1

14

6

56?,500
987,500
7?5,000
237,500

563,210
21 ,000
81, 000

0

375, 000
500,000

0

31 ,500
367,500

2,337 ,250
905,625

0
1 0, 500
73,500
21 ,000

/ 369

59?6

1

3
2

395
0

3435
0

0

0
0
0

00
0
0
0

0
0
0
0

0
123 1,5?6 85

629 394
0

123

395

129

338

18
4

16
2

0
'l

39
I

1

2
8
0

0
1

7
2

1 ,493,750 1

0
187,500

1,312,500
375, 000

? ?,768

137

3,956

?1

0
0

2367
0

555 31

TotaI Rurat Centre
TotaI RuraI tnstítutíon
TotaI RuraI Area

33
33

181

4

7
29

1,656,250
2, 550, 000
6,537,500

1 ,594,710
399,000

2,491 ,750

761
0

11728

2,168

557

2,088

213

200
0

0

191

104

TotaI RuraI Do.Destic
TotaI Non-dornestic

217
73

10
8

10,713,750
2,612,500

1,188,490
926,625

12492
0

200
0

312 8ó0 359

IJAHBA DIVISION Total 320 48 13,356,2j0 5,115,115 ZOO 12492 260 1,0ó9 134

Rurat AreaSUMIIÀRY I.'AI.IBA DIVISION INVESTIIENT PACKAGE 28 : Demand year 2003, Scenario 2

Location Suppty Area Suppty Nunber
Dev. of

(m3lday) Units

Est. Coverage
Rural Population

Exist. Ner

People/ CoSTS/HEAD
Unit CAPTTAL O&l't

( Shs/Cap) ( Shs/Cap)

CAPI TAL
cosTs
(Shs)

08il
COSTS

(Shs)

N9i tai RuraI Centre
RuraI Institution
Rurat Area
lion-domest ic

15

28
96
63

3
4

14

6

85

115

562,500
1,gg7,ro0
3,975 , oo0
2,237 ,500

31,500
367,500
8ó2,000
905,625

369

59?6

395
0

3135
0

123

123

395

129

0

0
0
0

0

0

1 ,526

651

?,863

437

Lodungokre RuraI Centre
Rural Institution
Rurat Area
Íilon- dornest i c

!lanÈa RuraI Centre
RuraI Institution
RuraI Area
lJon-donest i c

18
1

46
2

0
1

39
8

I
2
8
0

0
1

7
2

0

0
2367

0

200
0
0
0

0
0
0
0

33ó, ooo
21,000
84,000

0

1,131 ,250
375, 000

1 ,500, 000
0

0
197,500

1,312,500
375, 000

0

10,500
73,500
21 ,000

850

21

338 555 31

TotaI Rural Centre
ïotat RuraI lnstitution
TotaI RuraI Area

33
33

181

4
7

29

1 ,693,750
2,550,000
6,ó87,500

367,500
399,000

1,019,500

764
0

11728

2,217

570

200
0
0

19't

104

181

87

Total Rurat Doínestic 247
Total ]lon-domestic Ti

lrAl.lBA DMSION Total 3ZO

40 10,931,250 1,79ó,000 200 12192 312 875 113

- -..:--...::ill:?33.. e?6,62s o o

18 13,543,7s0' ;-,;;;-,;;; 
- - - - - 

;;; 
- - - 

; ; ;;;- 
" -' -' 

;;; 
- - - - 

; ; il 
- - "' - 

;;;'
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lnvestment Package

Summary per Location and Supply Area

Appendíx 4

SUMMARY IJAHBA DIVISTON Rural Area INVESTI{ENT PACKAGE 38 : Dennrd year 2003, Scenario 2

Location Supply Area Suppty NuÉer
Dev. of

(nBlday) Units

CAPITAL

cosTs
(Shs)

0&lr
COSTS

(Shs)

Est. Coverage
RuraI Population

Exist. Ner

People/ CoSTS,/HEAD

unit CAPITAL 0&t'l
( shs/Cap) ( Shs/Cap)

Ngi tai RuraI Centre
RuraI lnstitution
RuraI Area
Ion- domest i c

15

28
96
63

3
1

14

6

5ó2,500
1,65ó,250
3,725,000
2,337,500

31 ,500
1 ,594,740
2,337 ,250
2,131 ,375

0
0
0
0

369 123

123

1,526 85
0

5926 629 394
0

Lodungokne RuraI Centre
RuraI Institution
RuraI Area
Non-doÍDest i c

18
1

46
2

0
1

39
I

1

2
I
0

0
1

7
2

093,750
375,000
500,000

0

1 ,563,240
21,ooo
84,000

0

200
0
0
0

0
0
0

0

395
0

3435
0

395

429

338

2,768

437

3,956

24

Llamba RuraI Centre
Rural Institution
RuraI Area
Non-donest i c

0
187,500

1,312,500
375,000

0

1 0,500
73,500
21 ,000

0
0

2367
0

555 51

fotat RuraI Centre
TotaI RuraI Institution
TotaI RuraI Area

33
33

181

4

7
29

1,656,?50 1,
2,218,750 ',l ,
ó,537,500 2,

594,710
6?6,?10
494,750

200
0

0

761
0

11728

191

101

?,168

557

2, 088

213

TotaI RuraI Domestic
Totat Non-doínestic

247
73

40 1 0,41 2,500
2,712,5O0

5,715,730
2,151,375

200 12192
0

312 831 458
8 0

L'AHBA DIVISION Totat 320 18 13,125,000 8,170,105 200 12192 260 1,051 651
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUI'IMARY 9ASO DTVISION Rurat Area INVEST,{ENT PACKAGE 18 : Demand year 2003, Scenario 2

Location Suppty Area Suppty Nunber
Dev. of

(m3,/day) Uni ts

CAP I TAL

cosTs
(shs)

0&x
cosTs

(shs)

Est. Coverage
RuraI Pop.rtation

Exist. ller

Peopte/ CoSTS,/HEAD

unit cAptÍAL o&r,l
( Shs/Cap) ( Shs/Cap)

lraso RuraI Centre
Rurat lnstitution
RuraI Area
Non-doqrest i c

20
2

32
32

1

2

7
6

t
0
?

5

1,175,000
375, 000

1,312,500
1 ,250,000

283,500
21,000
7J,500

632,6?5

1165
0

350
0

292 ?92

38/,

1,021

188

970
0

2691 27
0

Serot ípi RuraI Centre
RuraI Institution
Rural Area
Non-donrest í c

24
10
6

88

1 ,275,000
0

375, 000
/+, 1 50, 000

1,911,250
0

2l ,000
2,010,750

200
0
0

0

301
0

181
0

301

21.0

1,231 ó,01 5

14780

Totat RuraI Centre
TotaI RuraI Institution
TotaI RuraI Area

14
12
38

2
2

9

2,450 , 000
375, 000

1 , ó97, 500

2,091 ,750
21 ,000
91, 500

1 3ó5
0

350

593
0

3172

297

352

1,1?9

532

3, 530

30

TotaI Runat Donrestic
TotaI Non-donrestic

91
120

't3

11

4,512,500
5 , /.00, 000

?,?10,25A
?,613,375

1715
0

376ó
0

?90 1,198 587

|,ASO DtVIStON Total 211 ?1 9,91?,500 4,853,625 1Z15 3766 157 2,632 1,?89

SUI'IMARY T.IASO DIVISION RuraI Area INVESTIIENT PACKAGE 28 : DemaM year 2003, Scenario 2

Location Suppty Area Suppty Nurber
Dev. of

(m3,/day) Uni ts

CAP I TAL
COSTS
(Shs)

o&r.{
COSTS

(Shs)

Est. Coverage
RuraI Poputation

Exíst. Ner

Peopte/ CoSTS,/HEAD
Unit CAPITAL Oelt

( Shs,/Cap) ( Shs/Cap)

Lraso Rurat Centre
RuraI Institution
Rurat Area
Xon- dofiEst i c

?.0

2
32
32

1

?

7
6

1,175,000
375, 000

1 ,31 ?, 500
1 , 250, 000

283,500
21 , oo0
73,r00

632,625

1 165
0

350
0

292
0

2691
0

292

384

1,02'.1

/,88

970

27

SeroI ipi Rural Centre
RuraI Institution
RuraI Area
Non-dornest i c

24
10

6
88

í
1

2

5

1 , 13Í ,250
1,131 ,250

375, 000
4, 150,000

33ó,000
33ó,000
21,000

2 00
0
0

0

301
0

481
0

301

240

3,757

780

1,116

44
2,010,750

Total Rurat Centre
TotaI RuraI Institution
Totat Rural Area

11
12
38

2
3
9

2,3A6,250
1,50ó,250
1,697,500

6í9,500
357,000
94,500

1365
0

350

593
0

317?,

297

35?

3,897

532

1,041

30

TotaI RuraI Domestic
Tota[ [on-dornestic

91
1?0

11
11

5 , 500, 000
5 , 400, 000

1 , 071 ,000
z,&3,375

1715
0

3766
0

269 1,161 2U

},ASO DIVISION ïotat 214 25 10,900,000 3,114,375 1715 3766

4-15
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lnvestment Package

Summary per Location and Supply Area

Appendix 4

SUI'íMARY I'ASO DIVISION Rurat Area tNVESTIIENT PACKAGE 38 : Demard year 2003, Scenario 2

Location SuPPtY Area Suppty Nrrlber
Dev. of

(m3/day) Units

CAPI TAL

cosTs
(shs)

0&l,l
COSTS

lshs)

Est. Coverage
RuraI PoPutation

Exist. Neu

Peopte/ CosTS,/HEAD

unit CAPITAL O&t'l
( Shs/Cap) ( Shs/CaP)

RuraI Centre
RuraI tnstitution
RuraI Area
l,lon'domest i c

?0
2

3?
32

1

?

7
6

1,095,750
375,000

1,312,500
1 , 250, 000

1 , 275, 000
0

375,000

--.-.1:1?L'.?
2,368,750

375,000
1,ó87,500

1 ,563,210
21 ,000
73,500

63?,6?5

1 165
0

350
0

292 292

384

3,743

/.88

5 ,350

27
!Jaso 0

2691
0

Serot ipi Rurat Centre 24 1

Rural Institution 10 0

Rural Area 6 2

Non-domestíc 88 5

1,811,250 200 301

000
21,000 0 481

i:lil:ï9... . .: . ...:-..
3,371 ,490 ',13ó5 593

21,000 0 o

91,500 350 3172

301 4,234

?10 780

297 3,99?

352 532

ó,015

41

5.687

30
Tota I
Tota I
Tota I

Rural Centre 44 ?

Rurat Institution
Rurat Area

122
389

TotaI RuraI DoÍnestic
Totat Non-doínestic

94
120

13
11

1,431 ,?50
5,518,750

3,489,990
6 ,978,615

1715
0

3766
0

290 1,177 9?7

Totat ?14 Z4 9,950,000 10,4ó8,ó05 1715 3766 157 2,612 2,780
IJASO DIVISION

4-16
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APPENDIX 5

INVESTMENT PACKAGES

SUMMARIES PER SUPPLY AREA AND SUPPLY TECHNOLOGIES

DEMAND YEAR 2OO3 . SCENARIO 2

1. Baragoi Division

2. Baragoi Division

3. Baragoi Division

4. Lorroki Division

5. Lorroki Division

6. Lorroki Division

7. Wamba Division

8. Wamba Division

9. Wamba Division

10. Waso Division

11. Waso Division

12. Waso Division

IP 18

IP 28

IP 38

IP 4B

IP 28

IP 38

IP 18

IP 28

IP 38

IP 18

IP 28

IP 38



lnvestment Package

Summary per Supply Area and Supply Technology

Appendix 5

SUMt'tARY BARAGOI DIVISION RuraI Area TNVESïI,IENT PACKAGE 18 : Demard year 2003, Scenario 2

Suppty Area Suppty Technotogy Suppty )'lLÍÍber
Dev. of

(m3/day) Units

CAPI TAL
cosTs
(shs)

o&r,l
cosÍs
(shs)

Est. Coverage
Rural Pop.

Exíst. NeP

Peopte/ CoSTS/HEAD
unit cAptTAL o&r.t

( Shs/Cap) ( Shs/Cap)

Rural Centre Dug UetL rith Handryr4r
Borehote rith Hardryrp
Borehote rith tíotorÈxnp

7
12

10

187,500
450,000

1 ,093,750

1 0,500
73,500

1 ,563,210

250
250
100

0

91
99

0

91
99

1,787 782
1,048 15,790

?9 3 1 ,731 ,250 1,647,210 '1115 193 & 8,970 8,535

Rura I
Institution

Dug tJe[ L rith Hand1rrp
Borehote rith itotorpuÍp

26
15

8 1 ,500,000
2, 550, ooo

84, 000
3,622,5002

72 10 1,050,000 3,70ó,500

RuraI Area Dug tlelI rith Handpunp
Dug l,le I t ei th tri ndíni t t
Borehole rith lríotorpunp

154
103
32

37 6,937 ,500
4,700,000
1 ,275,000

388,500
1 , 134,000
1,811,250

500 10152
692?
1691

274
1731
1691

ó83
679
753

38
161

1 ,069

1 0

0

302 12 12,912,500 3,333,750 500 18768 447 688 178

Non-donrestic Dug lJeI l, rith Hardpunp
Dug ttett rith Llindmitt
Borehote ri th Hardpunp
Borehote ri th ltlotorprrnp
Pan (5000 m3)

26
0

8
0

241

1

6
1
,|

7

750,000
7, 050, 000

450,000
1 ,?75,000
2,197 ,500

42,000
1,701 ,000

73,500
1,911,250
1,060,875

280 19 11 ,712,500 7,688,625

Tota I Dug llel t ri th
Dug tlel, t rith
Borehote rith
Borehote yith
Pan (5000 rr3)

Handpunp
l,rirdÍni 1t
Hardpurnp
llotorÈÍnp

213
103
?0
87

211

50 9,375,000
10 1 1,750,000
2 900,000
5 6,193,750
7 2,187,500

525. 000
2, 835 , 0oo

'117,000
8,808,240
4,060,875

750
0

250
100

101 52
692?

91
1793

?03
69?
17

359

923
1 ,697
9,574
3,451

5?
410

1 ,561
1,913

Grard TotaI 683 74 30,106,?50 16,376,115 1915 18961 256 1,601 861

5-1



lnvestment Package

Summary per Supply Area and Supply Technology

Appendix 5

SUIII,IARY BARAGOI DIVISION RuraI Area tNVESTiIENT PACKAGE 28 : Demand year 2003, Scenario 2

supply Area Suppty Technotogy Suppty NuÍnber
Dev, of

(nB/day) Units

CAP I TAL

COSTS
(shs)

o&it
COSTS

(shs)

Est. coverage
RuraI Pop.

Exist. NeH

People,/ CoSTS/HEAD
UNit CAPITAL O&H

( Shs/Cap) ( Shs,/Cap )

Rura[ Centre Dug Uett rith Hardputrp
Eorehote xith Hardpunp
Borehole rith UírÉni t t

7
1?
10

1 87,500
450,000

1,131,250

1 0, 500
T3,500

336,000

250
250
100

0

94
99

0

91
99

1,787
11 ,427 3

782
394

29 3 1 ,768,750 420,000 1115 193 61 9,165 2,176

Rura I

Institution
Dug t,ett vith Handpunp
Borehole Hi th lJindmí t t

?6
15

I
?

1 , t00, 000
2,556,250

84, 000
672,000

72 10 4,056,250 75ó,000

Rural Area Dug tJetl Híth HandPunp
Dug Ue[ t with Hirdmi l, t

BorehoIe rith ltindmi t t

151
103
32

37
1

1

6
4

1

937,500
700, 000
12r,000

388,500
,134,000
33ó,000

500
0

0

101 52
69?2
1691

271
1731
1694

ó83
679
all

3B
164
198

302 12 13,0ó2,500 1,858,500 500 187ó8 117 696 99

Non-domestic Dug l,letl rith Handpunp
Dug I'leIt xith l,lirdmitt
Borehote rith HardËxnp
Borehote vith tJindmi t I
Pan (5000 n3)

26
0

8
0

241

4
6
1

1

7

750,000
7,050,000

150, 000
1 ,425, 000
?,187 ,500

42, 000
1,701 , oo0

B,5oo
33ó,000

1,060,875

280 '.tg 11,8ó2,500 6,2'.13,375

Totat Dug !/et I xi th
Dug llet t *ith
Borehote xith
Eorehole nith
Pan (5000 nB)

Handpunp
l'ri rdÍni L t

Hardpmp
9i rrtni t L

213
103
20
87

241

50
'10

2

5

7

9,
11 ,

6,
2,

375, 000
750,000
900, ooo
537,500
187,500

5?5
2,835

000
000
000
000
875

750
0

250
100

'101 52
6922

9t,
1793

203
692.
17

359

9?3
697
574
616

52
110

,561
937

117

1

9
31 ,680,

1,060,

Grard Totat ó83 74 30,750,000 9,217,875 1915 189ó1 ?56 1 ,6?2 488

5-2



lnvestment Package

Summary per Suppty Area and Supply Technotogy

Appendix 5

SUMMARY BARAGOI DIVISION RuraI Area INVESTiIENT PACKAGE 38 : Demand year 2003, Scenario 2

Suppty Area Suppty Technotogy Suppt y NLrÍnber

Dev. oí
(m3lday) Units

CAP I IAL
cosTs
( shs)

0&H
COST S

( Shs)

Est. Coverage
RuraI Pop.

Ex i st. NeH

Peopte/ CoSTS/HEAD
Unit CAPITAL O&M

(Shs/Cap)(Shs,/Cap)

Rural Centre Dug Uett rith Handpunp
Borehote rith ltandpurp
Borehote ri th iíotorpr.rp

7
12

10

1 87,500
450, 000

1 ,493,750

1 0, 500
73, 500

1 ,563,210

250
250
100

0

91
99

0

94
99

1,787
1 1 ,018

782
1r,790

29 3 1,731 ,?50 1,&7,?10 1115 193 61 8,970 8,535

Rura t

Institution
Dug hle[ [ Hí th Handpurnp
Borehote ri th l.íotorpump

26
15

8 1 ,500,0002 2,550,000
84, 000

3,622,500

72 10 4,050,000 3,706,500

Rurat Area Dug telI xith Handpump
BorehoIe rith I'lotorpump

151
135

38 7 ,125 ,000
1,919,750

399,000
,996,990

500 10152
8616

267
215t,

70?
571

39
812

1 A

302 12 12,013,750 7,395,990 500 18768 147 61? 391

Non-domestic Dug Uett ríth Handpump
Borehote ri th tíotorpump
Borehote rith Handpunp
pan (5000 nÈ)

?6
0

8
?11

1 750,000
7 8,925,000
1 450,000
7 ?,197,500

42,000
12 ,679,750

73,500
4,060,875

280 19 12,312,500 1ó,855,125

Tota I Dug !/ell rith Handpump
Borehote nith HandpuÍp
Borehote Hith Motorpump
Pan (5000 nÈ)

?13
20

190
211

51

?

11

7

9,162,500 535,500
147,000

, 861 ,480
,060,975

750
250
100

14152
91

8715

199
17

623

912
9,571
2,007

53
1,164
2,853

900
187
187

000
7 500 ?4
2 500 4

Grand TotaI ó83 71 30, 137,500 29,601,855 1945 189ó1 256 1,589 1 ,561

5-3
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Summary per Supply Area and Supply Technology

Appendix 5

SUIIMARY LORROKI DIVISION RuraI Area INVESTTIENT PACKAGE 1B : Demand year 2003, Scenario 2

Suppty Area SuPPtY TechnotogY Suppty Nurber
Dev. oí

(nB/day) units

CAP I TAL

COST S

(Shs)

0&tl
COSTS
(shs)

Est. Coverage
RuraI Pop.

Exi st. NeP

Peopte/ coSTS/HEAD
UNit CAPITAL O&M

( Shs/ Cap) ( Shs/caP)

Rural Centre Dug uett rith HardFxnnp

Dug Llet I wi th Ui ndmi t t

BorehoIe Hith HotorPLÍnP
SPring suPPlY
Dam, rynPed suPPtY

10

31
1?4

10
33

375,000
1,175,000
6,111 ,250 8,

25, ooo
500,000 1,

21

283
800

10
800

000
500
970
500
000

1?5 1?5
583

1 185

761
350

ó3
583
237
761
350

3, 000
?,015
5,157

33
1 ,129

1ó8
186

7,1?7
11

5,113

0

150
0

210

208 10 8,18ó,250 10,915,970 825 3004 300 ?,725 3,634

Rura t
Institution

Dug lrell xith HandPunP

Borehote rith HandPurP

Borehote uith HotorPunP

33
3

?6

12

1

1

2,250, oo0
150, 000

1,275,000

1 2ó, 000
73,500

1 ,91 1 ,250

91 11 3,975,000 2,010,750

RuraI Area Dug uetI rith HandPurP

Dug !,ett Híth tJindmitt
Borehote Hith tJindni l. I'

Borehote Hi th MotorpunP

196
131
52

216

23
ó
3

10

I ,31?,500
7,050,000
3,393,750

1?,8/8,750

241,500
1 ,701 , oo0
1 , 008, 000

1 8,353 , 240

0

0

0

800

9?57
5673
2416

10189

102
9t6
805

1 019

166
1 ,?13
'l 

' 
/+05

1 ,?61

26
300
417

1 ,801

598 tZ 27,ó05,000 21,303,710 800 27535 656 1,003 774

Non-donrestic Dug [Je[t rith Handpurp
Dug uett Híth uindmitt
Borehote xi th l'íotorPunP
Pan (5000 rB)

8
23

0
311

2

2

7
9

375, 000
2,35o, ooo
9,713,750
2,81 2,500

21,000
5ó7,000

1?,430,710
5,?21,125

395 20 14,281 ,?50 18,239 ,tt65

Íota t Dug uett rith HandPunP

Dug lJe I t ri th Lli rdmi t t
Borehote rith HandPunP

Borehote uith Llindmi t I

Borehot e ri th l-totorpxnp
Spring supptY
Dam, $xÍped suppIY
Pan (5000 rË)

247
188

3

5?
366

10

33
34',1

39 7,312,500
9 10,575,000
1 150,000
3 3,393,750

23 28,978,750
1 25,000
1 500,000
9 2,812,500

109,500
2,551,500

T3,5oo
1 ,008,000

11 ,396,200
1 0,500

1 , 800, 000
,,?2'.1 ,1?5

1?5
0

0

250
0

250

9382
6?56

?11

ó95
779

1,ó90
41

408

2416
11374

761
350

805
195
761
350

1,
?,

105
518

117
3,640

11

5,143
33

1 ,129

Grand TotaI 1292 8ó 54,047,500 5?,170,325 1625 30539 355 1,770 1,718

5-4



lnvestment Package

Summary per Suppty Area and Suppty Technotogy

Appendix 5

SUH}.IARY LORROXI DIVISION Rurat Àrea INVESTiIENT PÀCKAGE 28 : Demand year 2003, Scenario 2

Suppty Area Suppty Íechnotogy Suppty Nunrber
Dev. of

(m3,/day) Uni ts

CAPI TAL

c0sT s
(Shs)

0&|r
cosTs
(Shs)

Est. Coverage
Rurat Pop.

Ex i st. NeH

PEopIe,/ COSTS/HEAD
UNit CAPITAL O&I'.I

( Shs/Cap) ( Shs/Cap)

Rural Centre Dug lJett rith Hardpurp
Dug trelt Hith girdÍniil,
Borehote rith Uindrni t t
Spring suppty
Dam,puped suppty

10

31

121
10

33

2

1

6
1

1

375,000
1 75, 000
#9,n0

25, 000
500, 000

21,000
283, 500

2,016,000
1 0, 500

1 , 900, 000

125 125
583

1 185

761
350

63
s83
198
761
350

3, 000
2,015
6,472

33
1 ,129

1óB

186
1 ,701

14

5,113

1,
7,

0

150
0

250

208 11 9,713,750 4, 13,1 , OO0 825 3oo1 273 3,214 1 ,375

Rura I

Institution
Dug I'Ie[ L ri th Handpump
Eorehole xith Handpump
Borehole Hith tindmitt

33
3

26

12

1

1

2,250,000
450,000

1 ,1?5,000

12ó,000
73,500

33ó,000

91 14 1,1?r,ooo 535,500

Rurat Area Dug Ltett rith Xandpump
Dug tJe[ t yi th Hi ndni t t
Borehote rith t/indmi t L

196
131
268

23
6

11

1,312,rA0
7,050,000

17 ,713,750

241,500
1 ,701 ,000
6,179 ,250

0

0
800

9257
5673

12605

102
916
805

166
1,2t3
1 ,105

26
300

598 43 29,106,250 8,1?1,750 800 ?7535 610 1,057 295

Non-domestic Dug He[t Hith Handpump
Dug rJeil. Hith rJindmitt
Borehole rith uirdmi t t
pan (5000 m3)

13

23
0

341

3
2

13

9

5ó2, 500
2,350,000

16 ,169,750
2,81 2,500

31,500
5ó7,000

4 , 369, 000
5,221 ,125

395 27 22,193,750 10,187,6?5

Iota I Dug Hett rith HardpuÍnp
Dug LIet t rith Uirdni t L

Borehote *ith Handpurp
Borehote Hith HindÍnil, l.

Spring supply
Dam,pumped suppty
Pan (5000 m3)

252
188

3
118

10
33

341

10
9
1

34
1

1

9

7, 500, 000
1 0, 575 , 000

150, 000
13,306,250

25, 000
500, 000

2,91 2, 500

420,000
2,551 ,500

7i,500
12,899,250

1 0, 500
1 , 800, 000
5,221 ,125

125 9382
0 6256

235
ó95

799
1 ,690

15
108

1250
0

250

13790
761
350

106
761
350

3,110
33

1 ,129

935
14

,,143

Grand TotaI 1292 95 65,1óf ,750 22,975,875 1625 30539 3?1 2,131 75?

q-À



lnvestment Package

Summary per Supply Area and Suppty Technology

Appendix 5

SUHI.IARY LORROKI DIVISION RuraI Area INVESTiIEIIT PACKAGE 38 : Demand year 2003, Scenario 2

Suppty Area SuPPtY Technotogy Suppty Nmber
Dev. of

(nr3lday) Uni ts

CAP I TAL
cosTs
(shs)

0&l,l
cosTs
(shs)

Est. Coverage
RuraI Pop.

Exist. Ner

Peopte/ CosÍS/HEAD
UNit CAPITAL O&I'I

( Shs,/Cap) ( Shs/CaP)

Rurat Centre Dug Uett Hith HardPrrtrp

Borehote Hith l,lotorPuÍnP
SPring suPPtY
Dam,PrunPed suPPtY

10

155

10
33

2

6
1

1

375, ooo
7 ,31!ó,250

25, oo0
500,000

21 ,000
10,61?,2?0

1 o, 5oo
1 ,800,000

125
450

0

250

125
17ó€
761
350

63
295
761
350

3, 000
1,178

33
1 ,129

1óB

6,00?
11

5,113

208 10 8,2&,210 1?,1t'3,7?O 825 3OO4 300 2'758 1'112

Rura I
Institution

Dug UetI xith HandPunP

Borehote rith HandPunP

BorehoIe ri th ].totorP.rnP

33
3

?6

1?

1

1

2, Z5o, 0oo
45o,0oo

1,275,000

1 2ó, 000
ri, 500

1,811,250

91 11 3,975,000 2,010,750

Rural Area Dug Lrett rith Handpunp

Borehote Hith llotorPumP
196
102

23
19

4,312,500
23,055,000

211 ,500
32,918,4?o

0 9257
800 18?78

10?
916

166
1 ,2?1

?6
1 ,711

598 12 27,367,500 33,159,920 800 27535 656 991 1 ,?01

Non-domestic Dug Uett rith HaMpunp
Borehote xith I'lotorPumP
Pan (5000 nÈ)

I ?

9
9

375 ,000
11,293,750
?,81?,500

21,000
16,053,210
5,2?'l ,125

23

341

395 20 14,181 ,?50 21 ,?95 ,365

Dug Ue[[ xith HandPumP

Borehote rith HandPtrnP

BorehoIe Hi th ].lotorPtxnP
Spring supptY
Dam, p'unped supPtY
Pan (5000 n3)

217
3

ó06
10

33
341

39
1

35
1

1

9

7 ,312,500
450,000

43,010,000
25,000

500,000
2 ,81 2, 500

409,500
73,500

61,395,130
10,500

1 , 800, 000
5,2?1,125

125 9382 211 779 14
Tota I

1 250
0

250

20016
761
350

573
76',1

350

2,116
33

1 ,129

3, 0ó3
14

5,113

GrarÈ TotaI 1292 8ó 54,110,000 68,909,7r5 16?5 50539 355 1,77? 2'256

5-6
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Appendix 5

SUHMARY IJAI'IBA DIVISION RuraI Area INVESTiIENT PACKAGE 18 : Demand year 2003, Scenario 2

Suppty Area SuppLy ïechnotogy SuppLy NwÈer
Dev. oí

(rn3/day) Units

CAP I TAL
COST S

(Shs )

0&x
c0sTs
(shs )

Est, Coverage
RuraI Pop.

Exist. NeH

People/ COSTS/HEAD
UNit CAPITAL O&H

(Shs/Cap)(Shs/Cap)

Rural Centre Dug Uell xith Handpurp
Borehote xith ilotorpurp

15

18
3 562,500

093,750
31 ,500

1 ,563,210
0 369

395
123
395

1

?

526
768

85
3,9561t 200

33 1 '1 ,656,250 1,591,710 200 761 .t91 ?,168 2,088

Rura I
Institution

Dug LretI Hith Handwmp
Borehote Hith }lirdmitL

7 6 1,125,000
21 1 1 ,125,000

ó3, 000
336,000

33 7 2,550,000 399,000

Rural Area Dug t/ett rith Handpunrp
Boreho I e si th l.lotorpump
Spring Suppty

156
25

0

27
1

1

5, 062, 500
1 , 275, 000

200,000

283,500
1 ,91 1 ,250

400,000

0

0

0

101 51

1577
0

376
1577

0

199
808

28
1,119

181 ?9 6,537,500 ?,194,750 O 117?8 104 557 213

Non-domestic Dug UetI rith Handpurnp
Dug tJelt Hith Hirdmitt
Pan (5000 Ín3)

29
1?

0

6
1

1

'l ,125,000
'l ,175,000

31 2,500

ó3, 000
283, 500
580, 1 25

73 g 2,612,500 926,625

Totat Dug Ue[[ rith
Dug tretI rith
Borehote rith
Borehote yíth
Spring Suppty
Pan (5000 m3)

Handpunp
I'Jindni t I
tJi ndmi t t
|lot orpuÍnp

207
42
24
13

0

0

4?
1

1

2

1

1

7,975,000
1 , 'l 75,000
'l ,425, 000
2,368,750 3

200,000
312,500

/+11 , 000
283, 500
33ó, 000
371,190
400,000
580,125

0 10519 250 719 12

200

3

972
0

98ó
0

1,?01 1,711

Grand TotaI 320 18 '.13 ,356,250 5 ,1't5 ,115 2OO 1?.492 ?60 1 ,069 431

5-7
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Appendix 5

sut'tt'tARY }JAI'IBA DIVISION RuraI Area INVESTIIENT PACKÀGE 28 : Demard year 2003, Scenario 2

Suppty Area Suppty Technotogy Suppty Nrrrber
Dev. oÍ

(ng,/day) Uni ts

CAP t TAL
COSTS
(shs)

0&,,r
COSTS
(shs)

Est. Coverage
Rural Pop.

Exist. Ner

Peopte/ CoSTS/HEAD

Unit CAPITAL 0&H
( Shs/cap) ( Shs/cap)

Rural Centre Dug ]le[ I Hith Handp'up
Borehote rith tirdnitt

15

18

3 5ó2, 5oo
,,131,250

31,500
336,000

369
395

123
395

1

2
5?6
8ó3

85
850200

33 1 1,693,750 3ó7,500 200 763.81 191 2,?17 481

Rura t
Institution

Dug llett xith Handpunp
Borehote ri th Llindmi t I

7 6 1,125,000
?4 I 1,425,000

ó3, 000
33ó,000

33 7 2,55o,ooo 399,ooo

RuraI Area Dug llett rith Handpurnp

Borehote rJith lJindmi t t
Spring Suppty

15ó
?5

0

27
1

1

5,062,
1,125,

200,

500 283, 500
33ó,000
400,000

0

0

0

1 0151
1577

0

376
1177

199
904

28
213000

000

181 29 ó,687,500 1,019,500 0 11728 101 570 87

Non-domestic Dug tJelt xith HandpLrÍp
Dug t,elt with Uincknitt
Pan (5000 n3)

?9
4?

0

6
1

1

125,
175,
312,

000 ó3, 000
283, 5oo
580,125

000
500

73 8 2,612,500 926,625

Tota I Dug tJelt rith Handpunp
Dug ttet t Hith uirdíni t t
Borehote Hith t,,indni t t
Spring Suppty
Pan (5000 n3)

207
12

42
1

3
1

1

7,875, 000
1,175,000
3,981 , 250

200,000
312,500

111,000
283, 500
008, 000
400, 000
580, 1 25

0 10519 250

657

749

2,019

1?

67
0
0

200

:
972

:
511

Grard Total 320 48 '.13,513,750 2,712,625 200 1?192 260 1 ,084 217

5-8



lnvestment Package

Summary per Suppty Area and Suppty Technotogy

Appendix 5

SUHHARY IJAHBA DIVISION RuraI Area INVESTiIENT PACXAGE 38 : Demand year 2003, Scenario 2

Suppty Area Suppty Technotogy Suppty Nunber
Dev. of

(m3lday) Units

CAP I TAL
cosTs
(shs)

o&x
COSTS

(shs)

Est. Coverage
RuraI Pop.

Exist. Ner

People/ COSTS/HEAD
Unit CAPTTAL O&ti,l

( Shs/Cap) ( Shs/Cap)

Rurat Centre Dug tJet I lríth HarËFxrrp
Borehote rith Notorpurp

15

18
3 562,5O0

1 ,093,750
31,500

1 ,563,?10
0 369

395
123
395

1 ,526
2,768

85
3,9só200

33 1 1,656,250 1,594,710 200 763.81 191 2,168 2,088

Rura I
Institution

Dug t/ett rith HarÈpurnp
Borehole rith I'lotorpump

76 1,125,000
1 ,093,750

ó3,000
1 ,563,21021 'l

33 7 2,218,750 1,626,210

Rural Area Dug Hett xith Hardpunp
Borehole rii th l,lotorpunp
Spring Suppty

15ó
25

0

27
1

1

5

1

062,500
275,000
200,000

283,500
1 ,91 1 ,250

400,000

0

0

0

10151
1577

0

376
1577

0

199
808

28
119

181 ?9 6,537,500 2,494,750 o 11728 l}tl 557 213

Non-domest ic Dug Ue[ t ri th Hardpr.rmp
Eorehote ri th líotorpunp
Pan (5000 Ín3)

29
12

0

6
1

1

1 ,125,000
1,275,000

31 2,500

63, oo0
1 ,81 1 ,250

580, 1 25

73 8 2 ,712 ,5oo ?,154 ,375

Tota I Dug tlett rith Hardpump
Borehole ri th l.totorpunp
Spring Suppty
Pan (5000 nB)

207
109

0

0

12
4

1

1

7,975,000
4,Ti7 ,500

200,000
312,500

141 ,000
6,71g,ggo

/r00,000
580,125

0

200

:

10519
1972

0

250
193

0

719
?,10?

1?
3,122

Grard TotaI 320 48 13,125,000 8,170,105 2oo 12192 ?60 1,051 651

5-9



lnvestment Package

Summary per Supply Area and Supply Technology

Appendix 5

SUHHARY UASO DIVISION RuraI Area INVESTÈIENT PACXAGE 18 : Demand year 2003, Scenario 2

Suppty Area SupptY TechnotogY Suppty NwÈer
Dev, of

(ÍÉlday) uni ts

CAP I TAL
COST S

(Shs)

o&H
cosTs
(shs)

Est. Coverage
RuraI Pop.

Exi st. Nen

People/ CoSTS/HEAD

UNit CAPITAL O&M
( Shs/Cap) ( Shs/Cap)

RuraI centre Dug tleIt xith tlindnitL
Borehote Hi th HotorPlrÍlP

20
?4

1 1,175,000
1 1,275,000

283,500
1,811,250

0 292
301

?92
301

1,0?1
1,?31

970
ó, 015200

41 2 ?,[iO,OOO ?,091 ,750 13ó5 593 297 1,129 3,530

Rural Dug LlelL rith HandPumP 2 2

Institution
375,ooo 21,000

12 2 375,000 21 ,000

Rural Area Dug lJett rith Handpump 38 9 '1,687,500 91,500 0 2803 311 60? 31

38 9 1,687,500 94,500 350 3172 352 53? 30

Non-domestíc Dug tJett rith Handpunp
Dug tJe I t Hi th l,ri ndni I' t
Pan (5000 nB)

32
88

0

5

3
3

3
937,500

,525 , ooo
937,500

52,500
850, 500

1 ,710,375

120 11 5,400,000 ?,643,375

Tota I Dug tJett Hith HandBmp
Dug llel t vi th lJindmi t t
Borehote Hi th ilotorpLrnp
Pan (5000 m3)

72 1ó 3,000,000 1ó8,000
1 , 1 34,000
1 ,81 1 ,250
'l ,710,375

0 2803
292
301

175
73

301

1 ,070
1 ó, 081
4,231

ó0
3,881
ó,01 5

08 4

1

3

4,700,000
1 ,275 ,0oo

937,500

0

24 200

0

Grand Totat 214 ?4 9,912,500 4,853,625 1715 3766 157 2,63? 1,289

5-10



lnvestment Package

Summary per Suppty Area and Suppty Technology

Appendix 5

SUHI',IARY UASO DIVISION RuraI Area INVESTI,IEIIT PACKAGE 28 : Demard year 2003, Scenario 2

Suppty Area Suppty Technology Suppty Nunber
Dev, oÍ

(m3,/day) Uni ts

CAP I TAL
COSTS
(shs)

0&r,l
COSTS
(shs)

Est. Coverage
RuraI Pop.

Exist, Neu

Peopte/ COSTS/HEAD
UNit CAPITAL O&t.í

( Shs/Cap) ( Shs/Cap)

Rural Centre Dug t,el. t ríth t,irdmÍ l. I
Borehole rith uindmi I t

20
21

1,175,000
1 ,131 ,250

283,500
33ó,000

0 ?92
301

?92
301

4

3

021
757

970
1,116200

11 2 2,306,250 ó19,500 13ó5 593 ?97 3,887 1,011

Rura t
Institution

Dug Lle[[ rith Handpwp
Borehole rith tJindni t t

22 375 ,000
1 ,131 ,250

21,000
33ó,00091

12 3 1,506,250 357,000

Rural Area Dug tJett Hith Handpump 38 9 1,6gr,500 94,500 0 2803 311 602 31

38 9 1,687,500 94,500 350 3172 352 532 30

Non-domestic Dug tJetI rith Handpump
Dug Uet t ri th tjindmi t t
pan (5000 nB)

32
88

0

5

3
3

937,500
3, 525 , 000

937,500

52,500
850, 500

1 ,7110,375

120 11 5,400,000 2,613,375

Tota I Dug tletI rith Handpump
Dug tlett yith tindmitt
Borehole rith tJindmi t t
Pan (5000 m3)

72 16 3 , 000, 000
4 , 700, 000
?,262,500

937,500

1 ó8, 000

,134,000
672,000

,740,375

0 2803
292
301

175
73

151

08 I
2

3

0
1,070

1 ó, 084
7,514

60
3,881
2,23?33 200

0

Grard TotaI 211 25 10,900, o0o 3,711,375 1715 3766 151 2,895 98ó

5-11



lnvestment Package

Summary per Suppty Area and Supply Technology

Appendix 5

SUI.IHARY UASO DIVISION RuraI Area INVESTTTENT PACKAGE 38 : Demand year 2003, Scenario 2

Suppty Area SuPPtY TechnotogY Suppty Nurber CAPITAL

Dev. of COSïS

(nÈ,/day) Uni ts (Shs)

O & l.l Est. Coverage PeoPte/
COSTS Rural PoP. Unit
(Shs) Exi st. Ner

COST S/ HEAD

CAPITAL O & M

( Shs/Cap) ( Shs/CaP)

Rurat Centre Borehole Hith Hotorpump 44 2 2,3óf ,750 3,371 ,490 200 593 ?97 3'992 5'687

11 2 ?,3éf ,750 3,371 ,490 1365 593 297 3,992 5 ,687

Rura I

Institution
Dug l,lett uith Handpunp 2 2 575,000 21,000

12 2 375,000 21 ,000

Rural Area Dug L,ett xith Handpump 38 9 1,ó87,500 94,500 o 2803 31 1 60? 31

1,íf7,500 91 ,5OO 350 317? 352 532 30389

Non-domestic Dug Uett uith Handpump

Borehote ri th t'lotorPumP
Pan (5000 rn3)

32
88

0

5

3
3

957,500
3,613,750 5

937,500 1

52,500
,185,710
,710,375

12O 11 5,518,750 6,978,615

Tota I Dug tJett rith HardPutP 72 16 3,000,000 168,000 0 2803 175 1,070 60

119 10,135 11,t ?7

157 ?,6t ? 2,780

Borehote ri th tlotorPunP 132 5 6,012,500 8,560,230 200 593

Pan (5000 m3) 03 937,500 1 ,710 ,375

Grand TotaI 21t, 2/, 9,950,000 10,4ó8,605 1715 3766

5-12
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INVESTMENT PACKAGE 1A

1. Baragoi Division

2. Baragoi Division

IP 14 Demand 1993, Scenario 3

Demand 2002, Scenario 3IP 1A
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INVESTMENT PACKAGE 1B

1. Baragoi Division

2. Baragoi Division

IP 1B Demand 1993, Scenario 2

Demand 2003, Scenario 2IP 1B
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INVESTMENT PACI(AGE 2A

1. Baragoi Divison

2. Baragoi Divisíon

IP 2A Demand 1993, Scenairo B

Demand 2004, Scenario 3IP 2A
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APPENDIX 9

INVESTMENT PACIGGE 28

1. Baragoi Division

2. Baragoi DivÍsion

3. Lorroki Division

4. Wamba Division

5. Waso Division

- lP 28 - Demand 1ggg, Scenario 2

- lP 28 - Demand 2009, Scenarío 2

- lP 28 - Demand 2003, Scenario 2

- lP 28 - Demand 2003, Scenario 2

- lP 28 - Demand 2003, Scenario 2



Appendix 9

oooooooo60h
o\Oo

QOOC)oooo60r^
Nhl\(o r\ co

g- Q-

d_'E d_

EEE(!'- l!-]-
3EE

lrt
- At-
qroc,
]r=

o)o)L tDfof
è66

o

(,

oo
6ï,
co
=

\'
o.\o

OOÉ N OFLmN

co
lqr!

99G
cooOCLCJI-<

oooLLL
,flÉÉe

cot
J
o
G

o
o
!2

oo<>eoooorÀo6
i4Fh
GONÈ

ooooooooc)oo
6hoNN6Ftl\t

- gq

ÈÈË.-(!6

=--s E.È.

,33
'J a)

lU0rO
f==

G'(,EDL
:JO
o6CO

o

N

(J

o
0,

Eï,
co2

,\
GO

co

3
OP
99.!
c6@G,trLlJlE<

o66LLL
ff,d. c. c,

oooho
oo^JoUrOFO
oFot(FÀr6Ít

htl

ooooèoooohorrrc,
lst^N6
!OÈsFN
-nn9-

co
@
o)c
(o

co
J

o-oI
a0
lz

€o

gg
EE

ÉËr-- =!3^s

,t-t o
--O O,

--or0, (u6 0
], v!

o)O)EDtr L
=fooèoa.to

I F^JFF

o-NO
F{.

rro

FNO
F{,

c
.9
5o! o

y!69
C60,oocLOar-a 

Er--n
o30l5355de4-

QOOhc)ooNOhOFh
OFOnF.\,aOO

6À'

ooooooo()ohoh()

€lsets

ov
lLt
ar,o
J

CLoIoY

COo
\o

gg
trE
!o!o €
60-- r
cE^.È

3r-ro1-oJ
rJo4
o oh o]!vI
o)g,coJf6fooèè

OO^,O OOnO Oe\OO OÈaOGO
AJ

.O

lf'no ' F\oo ,-O.o
(\,

c
.9
fQ'P o

!909
CttOot,cLO-_.8
r--no6O I

5555ezc.=

9-1

eooc)oo
oo

c)ooooht^
N'\
ao co

o
ct)coÉ
ooo

o
L

=

o
\o

gq
dd.
EEoo--
EE

t,

G, G,f=
o, tDff,
è6

co
fOre o

v9G!
cooaorcLo--o EJ--n
@G6l
55554ed=

o

ooEo ooHo

ov
L
@À

o
L

-

lnvestment Package ZB

o^oi4

o

ooc)oo
N
ao

È
tr
Ë_ï,co

E

I

o
=
IDfó

o

c
.9
)oe o

9PGPcí,ío6OCLG,r-oE
-JrnO66,5555dEd.2

(>n

5,
F

o
L

=

ooc)ooo
t-

g

o_Ec
r§

E
t

q,

=
E')lè

N

c
.9

f0rv O
9!6!
Co0t0crtLo,r-OË
--J:oooG t
5555ÉÉ&,=

t\t\

6
r,

.t

L
Lo-
€P
fov,

oL

2

o
Fs;
ö!-
Ëi
-d-E8 P
9-LÈaso

fraË

tsr
F̂A46io83

<a> a> tr E
-Ou,ClL)v
C'

t9o
Jo
z.
q,u
ts

J
CL
ó-3
3n

ÉU
F

'I*Í
EOC
2

2Eàt 3E+o\9zm

9.:
3 Pi
- ',G>!'o

leic-
duu
?;

hER
§33

oo
L

&,q,

co
o(,
o
J

lt,
U'

5

@
.Jo

J

ív
E()
(B
o
L
o-
o_

L
It'

ou
G,
d

6o
C)

o
L
(E
c(,
(,
u,

o.o.

L
(!
a,

!c
o
E(,
o

CO

g
<3

5a()
o.
ts
=U-FoU
=

@o
L

@
L5
d

-o
U'

É!

o(:,
&.
6



Appendix 9

N
o.
aO

ooorroooNo
eOFh
\OÈC)mmNaoaola É\N

oeoc)olioOO
NOhO

litsel:

-9.JE

EE E.-o
=- :'
EE^S,.,. É,-!, 3(]
O-Or

JJÓJ

o o,h q,
.c,vt
0,L b c E)
o36f
6èCLO

I FNFF

O6-F

o

c
.9

oP o
vu@ucoQroG,CLO'.-o 5
---Al66@l
LLLCffro
ddz=

o
o
o
Y

Lo-

oooo

oooo

oo\O@ G)c,c)c) oO69 oo-\O ooNF
--Fr4

N

E
.9
,

orP (J

vv6ucooí)
orcLqlu-oE
JrJAt
6061
LLLCftfoded-

og)
6
Lo
to

o
C"o
Lo
co

ooooooer^
-o

ooooc)oOr^
Èao

eg
d_d
?Et!O

SE
'i't
oq,],
oaD),èè

\o

c
.9
5

Qtv O

ev aIJv
coQroocLo,r-OE
JJJA
6601
LLLClrfoed4-

CO

o.

Lo
Lo
F

o
o3()
o-

F§98N tt

crol^0OONC'(DlnFh
FÉOrl
NÉtco.o

oooooooooO(>r^O
66N]n
Í\ÈFN
ÉFFIF

*==
E"f f
G!--, =EE^E,-,- É.-I' ,o
J-Or
J-Oao oh o,=vr
60c cn,fofooa,o

O . I oro. . I t O

I O6O

co

tov c)

PY@Pcíro,í)ocLoar-aE
6G6l
LLLCfrfoéeÉz

o

o
o
=(,,o-

o
o3
C'o2

oo\,

oooo()
o

ocooo
l\
aÍ,

e
E
É
?
G

EP
,
G',
t,,
o

I Oo.

co
v
f

oe o
PvlBu
cooo
oCLgcl-< E

-rrAo6Gl
LLLC3tlodÉot-

5
L,
ot-

e
o
L

oooooo
oo

oooooo
t\ ts
ao .o

cq
ItóÉ
E?oo

=G
II

oo,
==o, crta=c!è

r r.,aO

c
.9
fc,u lJ

uP@v
c0,0tí/N
orcL9lLr-.(E

-rJa33eÈ,froeÉ,éz

E
o
L

e
o
L

og3gK8 08to
óC>O-6 he
€t\FCri/t OF
rà.arNOO FN
tah hN

oooc»oo
t'rO
lsh
cO t-

' 
FNNFF 

' 
FN 

'

O\CO14

o

.C O r't

c
.9
loe (,

9969
cooo
ocLlllCr-<( 

E
rJ-A
6GOl
LLLC,:r50Éd4=

gg
d_ d.
E?.uO

EE

,,
oro
==9p
clo

f6

e
o
L

tnvestment Package 28

oooooo6oóoO
NOO60
FOhNI^
mhl\-t\FÉlÉ1 1.1 F
F^l

T
t

ÍEC^3vPPt,U
.- t-.- 

- 
t,

trt ,o
A)-JOJ

JJJÓJ

o q, crl^ 0,
<,]v]oLOEDCE"
offo,ÉooÀo

(,

o
!u

5
!
co-

\,\'

()

.,.t'

o\o\oo t\

--4-r t

f!É.- ,_ t!
==-

oGor}
e§

6(Of.l
F F.t

co

f
0,, v
!9Oc./,a)orcLIJÉ<

6@lDLLLf:,Ééc,

co
J
L

oo
J

o
otz

o
h
N

è,

Fsa
g!=
L)-

tÉe
9- uEGo

T:,Í

Íonqà2
o83

.(F otsoz

E8eo

c,o
Jo-
(J
U
F

J
.L
o.:)
ah

dU

t
L
o6
&P
fbc-=
C^0, >.
E r€oo\

J-Í.!
!,E
oA ED^c>>\.- o
-etCLo\
O- .r rafxE

.ï ào, @teE\
6 G)6tèÉ

co
oI
J

€
U'

.!
Iot
J

ao
0,
L

&fv,

t\
Eo6o
L

&

L(,
o
Ioe
6o(J

^lo
L
íDcq,
()
ut

o.
o.

L
o
c,

?o
E
OJo

6
a\t

U
c,
:aíJ
À
F
=U-F
3t,
U

=

|!o
L

o
L

I

-o
U'

C!

o(:,
é
É

9-2



Appendix 9

co
o.Í\
co

AJrt
o.

t\
.t
t\
o

(5
oo
t\

È
N

§
\ö

ao

.\J

o.ro

o
ots

60o.N
ao

fvo
.$
o.

ohotso6

.Ce

^I 
\O

oooo

FrO
haO

hO.\tF

\' T\F\o

í\J ()
O. t\

\o r\o€.tN

>o
O-P
O-0:o-t

r1'(Dt
LC,oe-
@o
ootsF

-o
v,

C!

o
10

u
6

., t-oÉl
rl lO

oooooo
Ota
FC,

oo(ro()o
o6
t-6

gq
dd_
EEo6--
EÉ,

,t

OG',=
O) CDffoo

N

OÈFh

co
9
foe c)

t96y
Coo6qrcLor-.t

J-rl
@66tLLLc
fffödÉÉ-

o

J

o
G-

o
Lo
-o
U

ooooooo
oo(,

ooooooo
ts I\ tr@!oo

gge
ettr:EO6.U
--r
EEE

3tr

O, q, q,

=r=
E'} E'T EDfff,oóo

OFhh

o

tro

fQ)Y O
9989
coo0ocLO--o Er4-É
6G6.
LLLËfffodÉe2

6

ot-

o
L
a
.(t
UJ

ooc>hoo^rc)CfFr^
F(rrr(\ ro Ét

6 (\l

o(>ooooooo6c)

R

lt
EJ)'=
ËÈo.--=
E^E.- É,-t! o
-(5-
-AJo6 0J
3v=
0,cof6l
èCLè

n,

o

\so
lso
@co

ootsO

N

I OO 
^J ' NN

F lrl

c
.9
foP íJ

Pyí!9
Coot6ocLOr-.8

JJJZ
@@@.
LLLCff:ro
Édd-

^,

o

P
L
.0-

6
L6
-ó
l!

lnvestment Package 2B

c)ooo
c)o
N

oeo0
ecf

N
ro

CLe
d-r
G-
E
t

o,]
EDJ
o

N

oooc,

c
,9
fo! (,

9!69
coooocLO,r-*E
ërr1
GGo rLLLC
fffodd4=

gl
C
L
!

JL
o-

Lo-

Nro
cO

oootnooNo
OFh
Fol.l
N(OCO

6N

oooooeoeo60
hNh
tset:
I.tt4F

c)'=
ËÈ(o,--]'
t^E
!l,!

II o-ó-rOroh o,

=v=EDC t»f,of
60.ó

oOO\O

o

I O\O

co
Joe (,

99oPcoooorcL0).-oE
rJr.tt
O66r
LLLCfJ:roÉeÉ2

Lo
J
Lo

Jo
J

v
L
@-

0,

Fsa
Ë!=
O-_óE3 P
9-uÈGo

i3ö
Eon
d--2o89

i?àFot

E83o

c,o
Jo
=
ÍJu
ts

JcÀ
D0
eu
F

]
!!uo+lv
5E.E2=

9>Er€oo\dzÉ
crÉ
0,è E»^c>
)x'F GÉ;e
f x'É<Duv

ï,>LCc
o (Et
P E\.D Om,oÉ

co
o
íJo

Ilt
v,

co
@oo

J

.E
tU
L

&,th

N
Eo(!
o
L

&

L
o,

oo
c)
É,

ooo

Àt
o
L
(E
cq,
(,o

&
L
oo

r
6

oo

cO

U(9
L
L.,

o-
F
=U-F
v,u
2

o
o,
L

oL
f
d

-o
U'

c»

oo
É
GO

9-3



Appendix 9

ooèooooo600
orO-

ooo()o(roo
noé
?snhE)Nl\

o

.9
o
G'

Eï,
co-

.t
o.\o

O-- è

o-E o-
??EO.- O-'-
3EE
,tt
' AtJ
0., o 0,

===o
.D L C'),oforD6

oÈoro\ OF,'try Ool> GO oFN
- - fu - Ért - l,r Él

t\ tO ' 
F^J

nÉl

co

f
Ore
P9G
coqtc,cLLr-<

oooLLL
,5fddol

c
q,
3-ta
o
J

o
ot-

c)ooooooo606
14FÉI
Eo 

^l 
ts

N

oooec)c,ooo
hr^oNNh

- 99-trE
É èo?r?.-Oo,--
EEC
,tl
-r ot

0rqro
=,8 o
BOL,rooola

C)

(J

o
0,

Et,
co-

l\
€o

co
v:,oe

PPa0cl,0)orcL(JÉ<

oao
LLL)>=
dd4,

o

c
o,

ooco
co
J

&,oL

aOo

èoOr'iOooNo
lfrr/rFO
clFO<lertaOla6 tl

oooooéooo6l,rl^o
t\N(vl^aO€FÀtetltrtrt

gq
d. d. 'E

?? ?
60-- ,
EÉ^EPui9e
t, toJ-o o,JrO-
G, A16 0
=rvE o
OE'C L
ft60
ooÀco

..O

ta r 6c) r elsc) I -oro' I FÍnry
aN a\J ?§

co

)Q)v O
vv@v
cl,oí/,ocLoLr-< 

E
cG6lLLLCffroÉ4é-

o
.tat
L,
aho
J

.Loto
tz

ooolrtoooí\ro
lt!oFl^
O-c)ÉtÈNaO..,

h a\I

oöooooooo60ho
t- h 

^, 
lrt

.Ot\Fa\FÉtl.tF

ec
d. d_ 'E?r ï
6.È-- =EE^E,et9v
f I 3o
J-O-
J-OJ
o o16 o,

'=v-o.,Coltlo,ècrÀcr

o

c
.9

fov o
v9OY
c .tt at ah
ocLqlct-r( E
rJ-A
600 |
LLLEsfro
4ed-

roo
<!

o
otcoÉ
o
aÀ
a
f

o
L

-

(f

o

ooooool,ro
OF

oooc)oo60
t\6
co t\

gg
EEÉó
??G.u

EE

ll

ot,
=,
ED O'i=
oo

l\Or^O 6eNC)

co

:,
0r9 (,
P909
ct,Q)oocLo,cr-< 5

ér4aoool
LLLCfrfo4ee-

oz
Loè

o
L

-

lnvestment Package 28

r4

oo<>ooo
oo

oooooo
t\Èao co

gc
À- o-ETaEo--
EE
t,

oo,
=!ocnffoo

()ilN\OrrO
\o

co
v)Ore ()

erI0!coooocLluU-{ Eo
JJJA
c6OrLLLC
=:roeee=

(,
6
N

5a
F

oL

2

o

ooooo

ooooo
6
N\o

g
I
ó
?
G-
E

t

q,
t
C,),o

ooco(,

ao 
^t

co

:,oe ()
!!.Bvcoíoí,0rcLoU-(E o
-rJaGl!O'
LLLCfflo
édÉ=

\i
ao

o\o

L
Lo

Ev)o
an

o
L

-

a,

E6Ë
E!-
L)-

tFs
9-utsoo

iEö

zvts
È64aio83

<> o>oE

883
C'

(9o
Jo2
C'UF

JÀÀ
f
ar,

eulF
,

L
6to
Av
!öc==
C^o>ElDc!tEo ar\r=n
O'E>v
0.,6 B^c>l.- o

- PAo-o\O-.= n,XEOUv

.E àar 6E
eÉ\o 6rnt6E

co
6(,
o

3l
v,

co
ooo
J

@
o,
L

&)t,

.Co6o
L
o-
ö-

L
q,

o
o(,
d

6oo

o
L
.gc
G,o
u,

ooÍ\,
L
ag
6,

?
G
E
6,
ct

to
N

l!
c,
:at)
À
F-U-Fv,
ul
-

G
o,L

EL
fé

-o
U,

o
oI
e
É

9-4



Appendix 9

ív
o.
co

ooo60c)oNo
OOe5
\OForr)
f4NCO(O
rt nw

ooooo60(roNOhO
FlnNh
r4tsFN
FÉlftP

JÀ

tg È
'Fof - 3
EE^E
.- .- €. ,-,t !o
O-O-
--arO clh o,cfv=
(',Lo)trE'tofoJ6èÀ6

o\ONN

o

\O N .\J

c
.9
f(r! O

99Gy
coQJo0rCLO--o Err-n
6OO I
!!!E
dÉe-

o
o,

oV

L
o-

oooo

oooo

OC)l4e

o

c
.9
fqry o

!9lD!coo6qrCLor-o t
JJ-E
OG@ rLLLC
>f:oded-

o
C"|!
L
o
ÍD

o
o,o
Lo
@

ao

o.

()oooo()()6

FO

oooèoc)o6
hNt\ co

o- o-
t-
o-à
?Eoa§

t -É,

t3

oa,]]
ED EDffóè

OONN

o

t\

co
JQ)P (,

!!69
ÉoooarcLo--oE

JJéÉ

OlDOrLLLc
t5f,oÉdÉ-

LovLots

o
ot(,
o-

OCOGOn\o€(ÍNms

Ol^ooNo

Él o tt@€.o

ooooooo(>ooOl^o
h6Nhtslsers
Irt F ,.t F

g-

ËtÈo.,-= =E.t^E
'-,- É,-til oèrO-4-a-
o 0,6 0',tvt
EDo)C O:rr.0J
o60.6

orOtse

o

rOtse

co
foe (,

9PO9
cootoorcLo--oE

4r-a
O6@l
LLLC,froc.dé-

oooo

o
oEoo-

G

oE(,
@-

oort

ooc)c) C,ooooo c)oh 6
o

ooooo
h
Èo

s
tó
?o
z

I

G'T
C":,
ct

ootso\ c)ooo

o.

, No. l Fo\

tro

foe (,
y9@9
Eoot6G,CLo,-_o t
--éa@6Ol
LLLE,fróÉ4É-

có
Lt(r,-

E
6L

FO

oocroooo6
t\ ao

gg
J)
o_ o_
!ï,ccrDo

ZE

!r

or0,t,
o) E'fJ6tt

I ro

tr
.9
3Ore O

YYGPcooroocLO--ot
JJJN
@OGrLLLC
>ffoded2

o
L

E
o
L

oooooo

Oe

oo(rooc)
ts í\I(D\O

oo-EE
f:èè!EccGG

c!

3l

qro]=
o)g)ffóo

FFNNeF 
' 

eri,

O6l^t)

o

h tn I.!

co
tOP o

!9G!
co6a
OCL0,-_o6

JJJA
6OG 

'LLLC
J:r50ede-

lnvestment Package 28

t
@

E
o
L

o()oc)6c)QOOONC'sOOC)Fh
l,t\Ol\FOnt\r,)\ON.OcO

l?tN 6N

ooo
ht\

tc
=ËEEE^E

PPYPÀY
,..F,-,. É.-,3rI-r óo oJ-or
-r-raro o G, Gr6 oEE,tv=ooL L EDIDE Ooo:rfGfcÉÉcloa_o

oo

^,

\o.t

(f

\o\'

ooo()oo(foooöo
ohon
rS \, lA ,íl

È:: I
E'ËfËG'-.- O-]=-

(,

o
!u
Eï,
co
=

..'
rot\
N

NGO.FNto

.t
o.

o

Èo.o\
^rN\t

co
J@P

P!G
co0)arcLL,r<

@@rDLLL
fJfdd4

6

c
@

J
L

oo
J

o
ot-

a,

Fsa
E;=6oUr
-í?ooyÀ c
E-!E64

iEö

o
tn

<Èo
PthE

=o0ïu-
C'

(,o
Jo
=
.J
U
ts

J
o-À
a
eU
ts
t

L
Oo&,
5 Ë'E==
llr >Er€oo\J-n95
0.,O ED^c>:x.' 6É;T0.- nlxÉtA|.lrv

1r>
LC6gER
o om
'èÉ

u,Ft,o
C)

-
!à

o

co
o
(,,
o
J

lt,
U'

5

oí)
o
J

oo
L

&5
U'

Eo
Go
L+q

L
o,

o(,
o,É
voo(J

o
L
@co(J

(r»

oo
L
Gq)

ra
L
G

Eè

É
N
U(9
)l
L'

è
F
2
U-FoU
=

@
o,
L

@
LtÉ

2o
ar,

è
o
<9

4
@

o_E



Appendix 9

\o
o.(o

h.t(>

o
.t
N

o.

ëo
c)
c,p
o

.sÍ\

@\o

\o
GO

G

o
F

FO
\o
o.
.(t

ho\'
c>

c)hot-

oa!
ra€

c) c,oc)
ÍSN
88
6F

nO

Étoc)@.tN

FO

> (.1

O-e
O-íJ,
aË
J!
6rLC
fo42

EO
oo
FF

-o
v,

Ét

o
C'
4
alt

\tO.O§\Èóoo!aöo-ó.rcO

OC»OOoo
?o

oooooo

tOo

gÈ
EE
d_ d.?r@o

EE
lt

q, a,t'
olD,lct c!

OF.tn

co'ï
fG'P (,

990!
cí,oahocLo.-.8

JJën
GOO.
LLLCffroÉe42,

o
J
o6t

a
La

.Ct

u,

oooooc)o
ooo

ooooooo
tsNls
.oo@

cgg
ÉÉd.
TETGG6---
EÍE

til

o, c, o,I''
ED CD g)
frfèocr

oF\Or^

o

l ?\ol^

co

,(Dv o
vvlDvcl,íoí/locLo.-. 

E
JJJA
oOOlLLÈCSrfodeÉ-

o

o,-

o
L

3
u,

9-6

oooo

oool^oo oÀlo
O Oel^
<, FOÉl
Éi NCoom ut^,

ooeoo6 00(>r\ o6()
6N6

É lsrls
la ttl F

B=
?t!
rEI'-,
E^E
,- e,-It o
-OJ
-AJqrl/r o
'v,o) c E)fofoÀo

É, NFF

Oo\t\t

rO

O | .r.t

c
.9
foP g

99OPcoooG'CLOLr-<( Eo
-rJAGOOtLLLc:
Srfoéee-

Ftc
]
3
t
0,

os(,
LoÉ

o

L
G-

o
Lo
-ó
Ir.,

oooooo
N

o()oooo
IS

OOFO

o

o

co

)
o! iJ
PPlE9C.rraroOCLG'o-( Eo
JJJ.

lB@Or
LLLCft>oc.dÉ=

lnvestment Package 29

q
E
d_

?o-
Z

t

G',
E"fo

t,'c
L

J

J
L
o-

L
6-

oo
FOIANaoao6N

oooo()oooo6(>
6Nh
ls-lst,t,,r-

c
ÉÉ!!LL
@'--,
E^C
,- É,-t, o
-OJ
-O-qrl^ lu

=v=U)c o),OJöÀo

ooFÈ

o

c
.9
)(rP o

yP@v
cí,q)oocL0,Èr-<5

JJJA
OOGILLLgf:rfo
dÉd-

t\
\o
cO

ooo
oo

L
o

J
Lo

J'o
J

Lo-

0,

Fsa
Ë!=(J-_É
E3 P
A- uEGo

iE§

Zvln
q*-2.
-O.r,

<tso>a=
E8eo

(:,o
Jo
=-C'uts
J
o.è
t,
dUF
3

L
oo
,v
5 i'E-=
C^qr>
Er€o 0r\

r=lel
!JE
)vo6 tD^c>,)-.- oJ ettO-o\
CL.- h,xÉgruv

ïr>LC6o .Btl9E\o oi.t
'aE

co
uot
J

€
U'

c
.9
@t
J

o
tl,
L

&3
U'

íJ
6o
L

&

L
AJ

o()
0,É

oo
c)

N
o
L
Gco()
U'

oo
t\,1

L
G
0)

E
ío
É
r!,è

to

u,(:,

Yo
À
F-u-FoU
=

@o
L

oL
fe

-o
ah

o
o
t5

d,

ao



Appendix 9

.o.s

oooo
\o
rl

ooo()ooo ooo o

.t .t

t
=E
,
q,

o
0,
Lo
6

OhC)O.O

o

co

v(J
eO9ooocLO-ot
--TOGr
LLCfroee=

\ot\

ooooo60
orO

E

=>E
o- '-o.r
fo0)
E"OCE

,F (,,

LLo-oo6

t''r- s ,s

o
L

co
c,

oL
JÉ

o
L

o-o

oL
CLo

|+t \O
co
Itr N

oooooohh
I.to
GO

ooooooo6
hNl\co

g
cXIE-

6
=EE.c
It

o, 0,]=
o) ÈD,too

FO\tO

co
f(,re o

99.09cooocrcLd'()-{ Éorr-a
Al!6r
LLLCJ:rfoÉeÉ=

o
.!o
L
TUÉ

o
@J
!fc>t,rCc6<,-

\'o
l.t

oooooe
oè

oeoooo
N'\Éco

cgEE
d_ d-
?E6a!

tt

,T

oo
='f»Df5
ao

o-\Oo

o

r F\O()

co

Joe o
PP@Y
coot00rcLor-*E
ér-n
cGOl
LLLC,floÉec.-

o&o
3
o
J

o
ID.y
!,c>
OrCco<-

È

ooooee
Oh

N6

ooooc)OC'
t\ t\

*=
E!6'-E'
tt

3t

oa,,,
ED CDff
èat

()oÈo

oNr/t

c
.9
foe o

uP@9
C.rr@oocLO--o6
--JnG6Or
5555Éec,2

o

o
@v,Pf6>
C'C<o.<-

o
o!
!f6>grcco<z

\'
o.

c)ooooo
oo

ooc)ooo
l\Noo

ca
\tóÉ:EG6

EE
ft

aro]t
E»OJf,èo

o-so

o

'.t(>h ' F\OoFMN N

co
P
:,Ore o

!9G9
Coo6
OcLor-oE

J-JN
oG6lLLLC
=ffod.dÉ-

c(,
f
E
G'J-

o
L
oè

\o

o(,
r}

ooooo()
\o

oooo

T
]
E

I
o
oE
AJL
o
6

O\+OC)

on

co

q)9 (J

99@vcooroqrcLor-*E
rrla
OOGr
LLLC
,ffo
dÉÉ-

oo
L

o
o
o
L

U'

eeoooo
6(f
Oe

o
L
o
è.

lnvestment Packag e 28

t\
6
.$

oooc,oo60
(ol\

cc
o'o-E:GO--
EC
-t

oo
=3
99
60

oNoo

NOnr

c
.9
foe o

!9.DP
c6c,6OCLor-oE

drrn
GE19 l
LLLC
fffo
dÉc.=

o,

c,
Jo
U'

o
L
o
o.

oo6rl

c)ooooooo
oO.N
ao

ocrooocfoc)
ohoÈ

L

oco(J
.Ë

o_

6&-fr
:E 'i
e
t+
5oo-]
E' tDofoè

ti o (o o

aO

co
fG)e o

PyA9
Coo6crcL0,--oE

-r-ÉO6Or
5555ede=

e
h
N

{o
o

o
LoÀ

a)9crlvoo
F':- =6i
Or_Ég3 P
e -'tÈGo

iEö

zut^
-F4qoE

-Oo

i?à
>oE

E8e
L'

(:,o
Jo
=oU
F

JaÀ
o
dU
F

=L
O64e
5 Ë'E==
Ca9>
Fa§

r-6oÉ>.7
Q)o Er^c>l.- c

ÉESfxÉvruv

.E àg ERtE Om]oÉ

co
o(,
o
J

€
U'

co
@(,
o
J

(E
o
L

&f
U,

(\
Eo.!o
L

&

L
0)

oo
G,e
oo
L'

o
L
(g
coo(n

oo
L
G
0,

ra
Lo
Ë
d,o

ID

U(:,
lz(J
è
FzU-F
6
IJ

=

o
a,L

|!L
tÉ

-c,
aD

è
àaoe&o
J

9-7



C>OC'Ooool^00
eF\O

ooeoctooonoo
È6h
cO ts 

^,

o

o

o

oI
E
!
co-

Appendix 9

o.
co
o.

BÈ-
d. d_'ËTÏ?O @.---=
E=E

til
rr O

ooo3=3
6,

tDg,LJJO
oolo

or^\t .t

r 6.t §

co
:ov

y90cot»otL(-)-<
oooLLL
,ff4É4

e

J,
L
6(L
J

o
o
Lo-

o(>ooctooo(f
FrO

ooooooooo
NN
lrl rt

()

o

u

o
I
6ï,
co2

§.rO..aïöóftr^:Íó§rtÀIco

*=
Ëf
@J'-,
SE

tt
rO
oro
,E o
CDLfoèao

o-!s o-9R §o9o c,É,r^o oo$

r aOl^ | ' '.tÉl \t

co
Jov

euO
cooorcLaJE<

6GOLLL
,f,Éee

o
Eoc,o
F

o
o
Lo-

oooooc)
o^r

ocooc)o
Èt\
ao Ét
?C»

cg
d_Ër?oo--
SE

,,
oott
Cr, lt
fJoo

r Ne . F^,FF 
'\" 

F 1 I F6 l

r.O

tr
.9
foP o

9vau
Cí,,Qr.hocLo,r-a E
óGO,LLLE,frootÉe-

og
or

o
Gg
a-

()oc)(,oot()
Àt !o
€rl

ooooornoÀr

(3
Iti

O. O.

E

aatv (,
vulEecoooöcLo

::: §oGolLLL<5:rfodce-

ol^ Él
CO

T
t
E

,
o
oso
Lo
ao

T
,
E

,
o
o3o
Lot!

aort

J,ooo

v
l6I
J

crooo6ooo^,l'ror^F
cl!OÉlOrÉtGOC0

Él 
^J 

lr!

croooool^0clr'ra!ovr
ISFT,TN
ÉlhNF
FFP'.t

*==
tr ee
ETT
G .P.-
-rt
E3E^yvvl,
tl, o
- at-O
o o Crrn,arvoOL U'Cfof.DoÉoÀ

FO.GOFrt

co
Jov o

uuAY
cooí,G,ELO,r-<E
oao.
LLLC,rroÉÉe-

aoc

v)ooo

ool^oooÀlo
l^OFrn
6-OÉtFÀl<)oO

ooooooooc»
hol^e
t\6Nt'r
aOÈFt\Fr.lÉlF

gg

Ë:" fGa!-- =ÉE^E.-.- É.-,, ,o
--OJ--Oro, o6 0trvt
CDEDC O'
f,5.0t
À6ÀO

rt!

co
aoe ()

vvavctto.r,G,CLOsi< ErJrA
oGo,LLLCfrfoeÉÉ-

s3PUó]\

é

oo6
o-

-vf
o,oo
J

lnvestment Package 28

oooooool^
e(f

c)oo(,OC'
ol^

ts aO

cc
d. d.?ro@
-E
EE
'i'i

oo,t
ED E):rf66

oor.tF

rO

c
.9
f(rP O

yëí!Y
cí/,Q)oG,ELO
"r-OEr-ra
600.LLLC
SffoÉeÉ-

o:
3-

o
L

o.o

oooooo

^l

oeoo0o
È

g
Eó
E6-
E
t

ot
UT,o

éolso

ltro

c
.9
foe ()

99O9
cotoooc!9Cr--E
rJ-1
6@olLLLE,froÉéaa-

v6
Aó-

oL
CL(,

Ësa
E!-
ïËs
9-yE6o

iEö

zvlsaà2o89

.ÍF l,l>oE
E83(,

(,o
Jo-
C'UF

JÀ
o.
=vt
4,
ui
F

t
L.,o
4P
5öc
=f

E^0r>
E r€oar\dzÉl
G'E
oo Pi
}r.- @Jetl
CLo\
fL .r r+taxÉ(,l!v

t>LcOq, GteE\
G OÉt
t6E

co
v
G(,
o
J

€
ut

5

G
a)o

oo
L

&:
at,

Eo
Igo
L

&

Lo
oooe
ooo

o
L
6c
G'o
U'

loc,o
L
lo
0,

?
G
É
0,è

ÍD
AT

U
LA

!z
L)

À
F-lr,-ts
U'U

=

oo
L

oL
fd

-o
U'

ct

Ëe
d,
c,
J

9-8



\,
c)

oo

oooc,oooo
\o€

ooooono^,

ÈÈcc
]=
TE

3!
O' G'

ooEEoo,
LLoo@o

o\O\OO\

\O r r ooí\t N \t

' F.t€ | {r\OO\F ÀJ 
'\J 1,) \'

c
.9
fQ)9 0

YPIAPcoooocLO--oE
4éra(D@G'
LLLC
JfJOÉed=

Appendix 9

r^
í\l\'

Lo

I
J

6

ar,

)z

\Í-t\o

oooooohh
ohFo

ooooour <)
t\h(ot\

4r

?tfo.-E=
SE

II

c, q,

==o)tDflo6

FÈFN

N O-..lOg

co
fOre o

PPÍEUcoooQ,CL6'ar-O 
Er-ra

@GOlLLLC
=ffoÉe.e=

è

o

o,
o
E
J

6
É
,n

tz

\o
co

ooo6c,oo(!o
hhFO

orlo^r
E€GON

N6\O

ooooooooolno66
l\l.rrNNcONF\OFÈrlA,

N

cJtrr

?-E T
6.F-] =E.C.^EP!19!
rr 3or-O O
--o-q, oh o
=3vt (,
ED(,,C Lffooóoo-6

N

ra€

co

fOrP (J

PP@Y
c6ío6OELO--o E

JJJA
tEOGILLLE
,fJoÉÉd=

ONe

Loc5o-

6
É
art

L

h

(>ool^O
ONÓoÈO
NOÀTN.ols
tO l^ \O

oooooooooho
o^ro
1^ F rriGOrtao

^t 
Àr

tÈIT
',E ^.È.Pt9u
rtooo q,

-O1Oh Oc vaoru
LCLoaoEO.É

oo6§\t6

o
r,

I NF€ 
' ' O\.Íív {, \t o\

co
fqrx (,

yyqtucoooocLoar-at
JJ-E
6@@l
LLLCf5:ö4É.C,-

L

E
Lo-
o
lJ
fq

GL!o
fÉJLfc
U'-

t\N
C,\

ooohootvoC)FO
\OON
r/) (O t\mh\O

ooooo600N1^l,r

-Àlívl.lF\OFhN
a!

eeTT
==
! 

^=!lrP

t, o0ro o
-OrOn OEv3,or (,
LCLoGo6A-'D

Ot\FF
Nrt

^t

Ë
,9
f(rv ()

r969
coorao cL o--.t

JJJE
O@6t
LLLCJffo4e,d-

o
o
Lo
u,o
J

GLPO
JÉ!L
fou»-

í\J

eool^0o^t()OF(t
\OO^l
r.GONrl6\O

oooc)o600
^J1^6eÀr^l
IOF\O
FÉtt!

^,

cr??
,=
z ^.È,etrv
}Toqro G,

-O-Oh Ot vtoo)
LCLooo
ao o- ro

OO\Nh
F§

O.No

co
f

Q) P (.,

P9aOycoooorcL0,--oE
JJ'E
@o@l
LLLCffró
ÉdÉ-

c
@Io
O)co

|DL96
fÉJL
fcU'-

lnvestment Package 28

hoí\, m

oooo
ltr
o

ooooooor^
htsNGO

3
a
?
G

,
o
=
o,f
ct

OÉtOO OO\Oorl<,

'O

| Élon O r ró r,rl ao N

c
.9
,

oP (J

9!OYcoooIDCLO'--ot
JJJE
OOE 'LLLC
fffóc. É c:2.

Ér

ooo

o_

É
Eo-
E

I

o
=
E"f
6

í\,

ho

OLP6
fÉJL
fout-

o

E

aO
co\'

ooohoonNo
ha\F(:)
I.TFON
t\È@È

6n\O

ooooooooooo60
ohNo
6NFh§Nr}00

^l

^ggtr
Era

ÉË- rGO-- 'tE^t.-.- É,-
'I 

Ioo, oc, o,r-or
o 06 0EEVEoo o,
LLCLooGocooÀo

t ÈFFí\J

c
.9
fare o

9PO9
coQroocLOr-oE

J--É

G6OlLLLC
,lfodcd.=

Jo
I
o
J

OLP6aÉJL36ur-

Ësa
8!=
o!

tÉe
9-uE6ó

iEö

zonqà2
-Out

i?à>ttt

E83
L'

(,o
Jo
=
C)UF

èÀ
=U'
d
IJts

=L
@o
§v
5 t'E==
u
q>.
Er€o o\-=ÀOE
oè tD^c>
à.- G
-oï§.
O-.- n, x'ÉUlt!v

ïr>
LCG
o, o!,e E\G G,n
=6É

co
oto

.Ít:,
U'

co

@oo
J

oo
L

&
f,
6

N

ooo
L

&

L(,
o
C)
0,e
oo
.J

o
L
ocq,
oo

oo
L
.g
q,

?
|D
Eoa

!o

U(.,
lz
ÍJ
è
F
=U-Fou
2

ooL

GLtÉ

-o
g,

o
t/oÉ
do
J

9-9



Appendix 9

o.

o

\o

ao

o.

o

€
<)

\o

o.

o\

€
o.
6

aoó€

o
o
F

O.o
rno

r^o
\o

o rt!
N\O
ao t\
ao <t

NO

èoonoÈ
ls(>
CÀF

rt 
^l

coN
\ÓN

t\ r^
O. O.
ao Ét

\Om
6

N\O\ON
o. o.

>o
CLPO.oJO,rE
JE
OrLC
foe-

OG
ootsF

=o
o

cl

tzoéeo
J

\ON
ONa\l o\

ooooo ooo oli
\O \Oe

ooooh r^o

rl mo

rg

fË.-o,-
3t

T'
oJ
oo,r,
o,
L("ofraè

6 t\J O. r^

C)O,rO.tÀl 6

rn N O.6

co

:
Q'P O
YPq'P
Eí/,Q)6
G,cL0,ar-a 

Er4-a
6O6lLLLC,rrÖc.É4-

o

T
=E
t
q,

o
É,o
Lo
ao

E
Ë
L

lz

4o
a,ao
8
J

o.oo§
N\ö

ooor^oo o^roO OFo
\O \(,o\O
n rr) .(, Ét
Ét Ét6rt

oooool^ C, o rÍ!(\t o r^ Àt
t.rNe

rl 
^l? 

Ét.tlaF

TT
-I
E^C
,- e.-ll

c)ruo o,

-O-O6 O
EvËOrOLCLo60
EÀÍ!

e|c,FN OFO.O F^r\tr^
N ÉIF

FI\ r FO. r ÉN\tu.r
a\, Él rn

co
tQrv (,

PU@v
CoQ)thocLo.-*E
--raOG@lLlsc,rrodÉe-

9-10

e

T
,
E

I
o
o
E(,
L
o
EI

Jo
a,xo
3J

A'o
o

Jo
3

ooo(,oo
oÉ!
?€

o()oooo
6ö
lsh
co t-

c)

co'ï)qrv o
9909
cí,Qt6orctG,o-< 

E
JJJA
6G6'LLLCJrfodeÉ=

oÈ
o.

t
,

SE

}I

0., O

==
CD EDff
oo

3
E

!oo
!co-
J
o,

e,
Jor
J

oooooo
'É! o
!OF

ooooo(>Olrr
ht\t\ aO

rq

fÉ.,o
f-
ES
'i'i

0, o,

=]
cl, cnf,éè

o

co
fqrv o

v96v
ColrlhorcL0,--oE
--ëa60@.LLLc:frrodee=

lnvestment Package 2B

@\oo

,
Lo-

!
o,
o

!o
3
J

eoornoo oNoO nFO
\O r|ONÉi oroÍ\rl Nn\O

()c>ooo6 0c)c)t\J C, rn O
nNO

14 NFl^ÉÉaÍ!
N

?t
='3^E
.- É,-tl o
-o O,rOr
o6 0
3vt

iu
EDC LfGo
oèro

F | ÈÉN

l^oNN

C)\'

O r NNN rlo.

c
.9
foe o

yvao9
coo6írcL0,--ot

JJJÍ

GO@l
LLLCffro
dÉd2

6\tao coNo.

oo

Èc
,
t
tu

oc
o)
Lo
6

cot''c
Lo
-o-

o
É
ah

ta

q,

Es;
t!-
O-

Bsóp
a-sEGo

EEö

ro^qà2
o83

<È ots0Í

E83
.J

(:'o
Jo
=
L'U
F

J
o.
A.

ah

eu
F

=
I
o6
4v
5 Ë'Ez=

traor>
E r€oo\
-2frq,E
)vq,
6 B^c>>x.- GJPE
cLO\O-'= m
IxÉ(ruv

ïr>
LCO
o 6tY E\G OÉ
=6E

co
ot
J

€
U'

co
@oo

J

oo
L

&:,
t/,

N
EIoo
L

&

Lo
o()
oÉ

oo
L'

^to
!
.Dc
o,
U0

oo
N
L
o
a,

E'co
É
ll,
o

lo

l!(9
!tL'
À
ts
=U-F
U'U

=

6oL

EL,
d

-o
U'

Ét

!lo
Èteo



Appendix 9

99^J11o.rt9€o.(^óni?só+Étp

oocro
<)

rl

ooc)o
o

t!€
h

è
E
o_

Eo
E

I

(,
I
E»
fo

r.)

@No\O OOOC)N

GONO\ I 
' I o

^, r\,1

c
.9
v
fCre (J

PP@Pc6ío0ocLO--o E
-rrn666rLLLc
fflo
ÉÉe=

c
e

L

J

0,I
J
o
C»c:t
8
J

oooooooc)
\o

o()oohotNo

,iN

-S
ÉÉET

G

=-EC

II
OrJ
oc,E=oLÈDo,roö

N

c
.9

f0)e (,
9969
coo60rcLor-oE

r-ra
GO@rLLLE
fl:óÉdd=

c)o
N

o

o
a
J

o,,
J
o
C')

5
8
J

oooooo
oo

()ooooo
1^6
Ir t\
co .o

gg
ÉÉr?O(E

SE
3t

o, o,tt
CD E)lfèo

oF\OO

r F\O r

co

aor! o
990!coooq,ELOr-ot
-J-1GO@r
LLLCJffoÉeÉ=

co
L
6

J-
o,xo
C')c,r

J

ooo(>oeolírr^O
c5FF

eoc)o()oo
t/rl^O

O\Ot\

cgs
Éd.d_r?Eo(!.E

EEE

trt

oor0,,,t
ED o) E,fff
èèc!

OFl^è

F6O

c
.9
fQ)v O

Pyí!€cooorucLor-oE
J-JE
O6OlLLLc
ft:,0c.Éc!-

c

o
o)o
o,-

o

U,-

oocroooho

oo(rooolno
N66N

gÈ
EE
d.ÉEÏo(o
EE

It

0ro,=
E)E»,foo

oFN(t

co
Jo! (,

9949
coatoqrcLor-o 

E
JJ-E
@oG,
LLLC
fJfóÉé,É-

o

9-11

c
o

J
J

o
gt-

ooo(fooo()oohhur(r6
FOFOo
ÉlFÉtOF \,

oooaoo606
Nol\\Oc)O

gcq q
ddd_ dEE? E(§OG G

E-Cr >C
PPPJY'-.-.- o.-t I3 0.r

l
Jr-q-

o o G' cDo'

',, 
c=

o, o gr'f of f f o_f,oè6s)cr

o

ao

(,

o
íI
5t
co-

Cx ts\Oo

oooo
Nt\
\O aO

o<>N^, 6NNN rt l\,1

r:tlirn I r N.\,t h^tNw^' N\t N

co

fOy
Py@
Coo)OCL(.J)-<

o@@LLL
lffÉc.d

o

C"-

o

g,-

lnvestment Package 2B

\o
N\'

c)ooohooN
OhF
NÉIO
.tlO@

N6

ocroooc)oooour
ohN
hNF
t\ F- ,a

*=
E-To.È-,
EE^!919
II or-O

--Oo, ar6
==v
EDEDtrff'E
oèo-

g
o

fa»P (,
996'!
coQto0rcLor-o 

Er--a
GOO rLLLC
fffoed42

Jo
L
oc
o
Lo
o)-

(g

o,
=

Nt\

(roo(>oooeoh
\O\Oo

o(>ooooooon
hrnl\
^r 

tv co
.t.tF

--E..,. 5

ÈEE.-'- O,r-
z-c.c

frt
o qr-
oorl,EE.=oQ)
LLE»oofEaao

O\thrr)

co
v
f,

oP ()
vP@y
CooroG,CLOcr-<Ë o

-JJEGO@rLLLC,rtoÉÉ.4-

LoI
U,

@

o,-

Ësa
Ë!-
Ï*t*s-!È66

itö
2ut^*à2o89

osv,

Lo
Jo-
IJ
l!
ts

JèÀ
U'
dUF
!

L
Q)0a,
:roc2=

9>.à"€o or\
J=h95
o,o cr)^c>)'- 6
=etE[.3 -\l x'É
Agv

.ï àg ETG Oh
=oÉ

U'
F
vtoL'

J

F

À
(,

t
6(,
o

€
U,

co
o(,
o
J

Go
L

&l
u,

N
EI6o
L
Èq

L(,
o(,
q,
d

oo
L'

o
Locq,
oo

c,o
N
L
Go

E
6
É
d)o

to

U(,
!zL'
o-
F
=tr-F
u,U

=

o
0,
L

oL
fÉ

-o
an

ó
ao-
I



Appendix 9

o\.$

(,o
^t

ro

^,

c)
E
.§

Él

cO.í|

o

é

o

o
o
F

N('o..t

o

or^o^lorO
\O \O
óNÍ\ O.

oo60N tt!

O. rO

ON

aÍ,

.tN

o

^t
>o
aLe
aLU,to-t
J!
G.LC
foé-
oo
ootsF

ooN

o.t

o

-()
U'

CI

aa-,

rri l.t q
Àravra@.6m.o=

oooooo
Nra

ooooo
C'
o'p

g
E
É
?o
s
t

oI
o,fa

.t

ooNo

^l

co

Joe (,
yuQv
caQ,í,G,TLO'rr-< EJ--a
O36r
LLLCfrloÉcc-

6

€6t

3
€ot

o(roooho
ée

oooooolrrO
Èhcr t\

cgEE
d_É
??oo--
EE
It

ArO,t
C" I"lfècr

r e(\l r Fa\l r

OO.a.O oFÉ!O

co

J0r9 O

990vcí,ou,qrcLo()-< 
5

rJ-a
6OOr
LLLCffro
d,eÉ-

o

o)c

o!z

oIEo,

lnvestment Package 28

oocroèortr o
OF

ooooeol^o
lshóts

ogEEóÉ
E?GE--
EE
't'i
Oro
',ED O'
,foct

r rttO

co
v
foe c,

v?@v
c.hooOELOar-a 

E
JJJA
OGEILLLC,rroéote-

co,vo
o-

GTts6t

()octooo
6C'
OF

ooc>ooórno
aÍ, ts

g4
d.d
??OG--
EE
TI

ArOt=
o E)tfocr

oFFÀI

co

foP o
yPaovc(,ar/,ocLoLr-<E
JJJAooolLLLCtffoed4-

o
o(,
U'

o,,vo
c,
Lt

o
Esrg!-
crr_óB3P
9-vÈoo

iEö

Ívtsé62o89

<ts otsoE

E8sc,

(:,o
Jo
=-o
u,
F

JÀèf
vt
Éul
F
t

L
o6
Av
5 E'E-=
C^8àh-rËo o\Jz6oÉ
oè o)^c>l.- oJ vtCLo\CL.- r),xE

ïr>
LCGo ctleE\o GrmtaE

Èo

ot
€
1t»

co
ooö
J

oo
L

&f
U,

^tEooo
L

&

Lo
ouo
oÉ

ooo

^,o
Loc(,
C)v,

oo
L
G
a,

?
6
eoo

co

tr,
a5

!z
C)

À
F-u-F
v,U
-

@
o,
L

o
L,4

6
U'

è
@-,

9-12



\o€N
Ét

,\

rnt\
.C

,\

oo(>
oo
o.
o

\'

ao

.t

@

o
F

Appendix 9

so
tS

60
È

ohoÈ
orl

È.t
O\O

oooc)oc)
ooooh\t

r.'F

§oo.À,

h\O

\*6

>q
&;:o-a
r!
GlLC
fod2

oo
ooFts

-o
g,

è
og,

=

!^§or.r.9rÍO.O€r4rrrö

O(fl.rrOo.\,
6OF

oNo
F\O@

ooooc»rnho(ro
^lNrÀoheeÍsON
ÉràaOhF
FeFÉ!t4

== *=
€f:"f
558'i
EETS^tPe96,.,,,... -tttr- oO 0rJJO
J4JJO
o o o 06
a.Èt=vCroL L E»CDCootfGÉECtOA-

FFFÍ\,F

R-Oo ooo\O c,o\r\O oFFfri sor-$

r FFrn C»0\66
^l 

i4 \O

co

fo! o
PyaycoooocLOar-O 

E1e rn
E@6rLILc
fJfoec.É=

oo

oooooe
rO$

À
o
Lo
U,

CL

o
Lo0

oooolôeRt
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1. Baragoi Division

2. Baragoí Division

IP 3A Demand 1993, Scenario 3
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APPENDIX 11

INVESTMENT PAC}(AGE 38

1. Baragoi Division

2. Baragoi Division

3. Baragoi Division

4. Baragoi Division

5. Baragoí Division

- IPSB

- IP38

- IPSB

- IP38

. IP38

Demand 1993, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2

Demand 2003, Scenario 2
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APPENDIX 12

REPORT OF PLANNING MISSION TO SAMBURU DISTRICT



PLAN NG MISSION TO SAMBUR U DISTRIC 25/1/88 - /1/88

- CTA/WRAP
- Head Planning/Division
- Planning Engineer / V/RAP
- Head Planning Section / WRAD

The above named officers 
.wenl o.r-1. a planning mission to samburu distÍicl on the above^daÍes. The primary objective oí thesafari was obtain the Districts priorities in wateiresources development 

"ÀJiÀiilr rl," DEC on tne activiiies tne project intendedto embark on within the district in the next .12 months.

A meeting was held with lhe DwE/MowD Íepíesentative in the distíict. During the meeting the DWE samburu, Mr. G.M.Mburugu, was brieíed on the varioui aspecls oÍ the mission 
"nJ-rr'r. ïiö".tïJqrirements in thó district. present were Messrs.Kariuki (Geologisr), ïhoya (warer bairiff) and visiting team Írom H""i7ó'ui,r.ii-.-

Aften*ardsameetingwasheldwiththeDECandHeadquartersteamintheD.c'sofficeat10.30am,26thJanuaryI9Bg. 
Mostoí the government departments were Íepresented.

Those present were:

Presenl OfÍicers:

Dr. J.L.J. de Sonneville
L.M. Musyoka
V.Y. Jani
P.K. Gitau

Mr. Z.O. Ogongo
Mr. B.K. Kaberere
Mr. G.M. Mburugu
Dr. T.M. Wangai
Mr. l.M, Husseín
Dr. P. Mugwe
Mr. G. Okello
Mr. C.M. Gacharia
Mr. E.K. Ambune
Mr. A,M. Ndambuki
Mr. M.M. Lenairoshi
Mr. J.N. Nyaga
Mr. l.M. Nyabera

- District Commissioner/Chairman DEC
- DDO
- District Water Enginee r fsecrelary- District Livestock Ofíicer
- District Education
- Medical oí Health
- Game Warden
- Prison Warden
- District FoÍest Officeí
- District Agricullural Officer
- Clerk to the Councit
. OCPD
- District Accountant

12-1

During the meeting the Dc introduced all the members and welcomed the MowD team to the District.

The crA introduced the MowD/WRAP leam to the meeting and thereafter iníormed the meeting on the objective oí the mission.The meeting was iníormed thai WRAP is a Research Projeét whose màin ouleót;ues are lo asseis lhe wateí resources within theDistricts and to assist in.íormulating a District wàt"i rËr"i"f;;;iËË;. ïI prolect has a driling rig which wi, be used Íorexploratory and production purposàs.

The meeting was informed thal any borehole that was íound suitable or could be adapted íor production would not be equippedby the pÍoject The meeting was'inÍormed that th; District, D6;il.;i;;iGo woutd have io equip it themsetves becauseimplementation, operation and maintenance oí completeo gbigriores is olyo"à tn. scope oí the pÍoject. The crA iníormed themeeting that the dÍilling rig would be available in tÈe district ror rz monini and that the development Íunds available wouldenable the drilling oí 1S-20 boreholes.
More boreholes could be drilled in the remaining period but musl be íinanced. at cost basis, by the District through other íunds.
The meeting was íurtheÍ iníormed that the team was visiting the district in order lo obtain and locate the priority areas in oÍdertc harmonise pÍoject activities in the best possible way, keéping the intereit ot the District in mind.

Iit#iJ':f;"ïi; il,gJlto 
thal the geophvsical, hvdroseological and hvdrorosicat íietd work was prosressing weil and that the

The MowD team inÍormed the mee.ting that to etfectively conducl the exercise it would wish to meet all the departments atseparate times' The DC pledged Íull cóoperation írom És ottice anà att-iÉJJ"p"rt."nts in the district. A tentative scheduleÍor meeting ail the departments was arranged covering the restoiit. 
".Ër. 

-

The MowD team met with. all the dePartments at the scheduled times, The ream was able to obtain a lot oí intormation on theissues it addressed itserr to, thanks io tne coofeiaiion Í;;;;n ih;i"piir-,,ït..
on the last day (Friday) the team paid a courtesy call to the DC. other issues were discussed during this occasion and included:
(a) 

f"ï:JijÏi:^ 
of list of contracted items to be used by the rig namely; fuet, steet and pvc casing, Íittersand, oits, and other

(b) Available ,unds at the District Treasury

(c) Logistics of drilling, operations, where the team expressed the need to test the.rig at Maralal beÍore moving to wamba.ïhe DC expressed the urgeni need in opening,!p rciïéilöi"i 
".'to ?.r9ig rh." congesrion oí peopte ar TÍad;ngCentres' The DC advised ihat most acliviiies shóulà ue concentrateJin uotn wamba anci Baragoi Division which wereleast developed as. compared to Lorroki oivision wrriótr ffi;;tïy i;'il;;tót;ilË";"JË;;"r. is more rainÍail.It was agreed that the rig could be tested at Ledero, where a *nií"r 
"ri.tr 

between the prison Íarm, human, livestockand wild game needs. The dam water wassaid to 6" nàt enàrö;'ilth. prison íarm. The borehole was to be drilledoutside the pÍison íatm rd use by the rocar peopre, rivestàli aïa'*irà game.

Iff :t:ffi:ftessed 
their thanks and appreciation Íor the cooperation and courresy accorded to rhem by rhe DC and his statÍ



Clerk to Samburu CountY Council
District Social Development OÍficeÍ

All Marketing and Trading centres are oPeíated under the Gounty council' ln March' opening ol the new Trading Gentres is

going to be discussed.

The council has its own wateÍ supplies but has decided lo hand them oveÍ to the government' suguta Marmar (spring) currently

remains under lhe Council.

About 75% oí the poPulation ol Samburu are Pastoralists'

Mosl ol the eÍea oí Samburu is divided into Group Ranches'

A Group Ranch consist oí a group.oí^people.living.o-n a g-iven.area ol land' The- people ate given a Title Deed with theiÍ names

on it. The Group Ranch is generally íor a subJocationl öÀ-fV if 
"f 

f members of a'group rancÉ agtee to it' an individual may use

part oÍ that land íor farming.

lnthedryseason'waterandgrazingareÍoundonlyintheÍorests'onlylivestockandMoransgointotheÍorestwiththe
oermission oÍ the FoÍestry peopte, at a charge.ol 5d;:i;;i;;nit . 

-Èóí""t"À do not like this airangement but lhev musl

[;il;;i.". Manyattas itiomes) are outside the íorest'

Normal practice is that women, children and household move with the men and livestock. ln the more developed division

íLonokil the women and chitdren do not move 
"ny 

,oË ;;irih;;iló feople move with the cattle' The resistance however

in tnà àin"t divisions (Wamba and Baragoi) is great'

GovernmentpolicyistoProvideeducationandhealthinorderlosettlethepoPulationonamoÍepermanentbasis.

SocialDevelopmentAssistantsaÍeGovernmentpeoplewholivewiththe@mmunities.TheirÍUnctionistopÍevent
misunderstanding, intormïii';,;i" í;;;y íot ií;ï5;;t'I"iïr àiiv póct' Cunentlv' there are onlv Íour such officers'

They are hampered Uy raci'oi i;;;ÉilÈri ieneraliitt'e/get help troó óttràr government departments'

AtotaloÍlTSWomenGroupsexistoÍwhich3Tareactive'TheyaregenerallyvolunteergloupsíormedtoimproveÍamilywelíare.
cathoric Diocese o1,,1"rr"fiiIi:i,.ïiö'il'tË;.trtïÉ.. a bóehoÉ at 

"ueiv 
one ót its'institutions' Al tucher's Post' the institu'

iil Ë 
" 

ÈóiJr,or" which is eiuippeà with a windmill'

GTZ (Wamba Food security) is in wamba Town and wishes to come under ASAL. The impression is that their policy emphasises

the construction oí sma, dams and ponds as oppo."àï*nstiuaion oí borehores whic'h may cause desertiÍication around the

site. tnvesrigations are .;il;;;ïil"ítÉe téérrnotogies most suited Íor the distÍic't aÍeas'

PR]ORÍTIES

Wamba Etivision

Í. wamba To*m: Small water Source, very small dam, overgrazing, lot of People, institutions Lol oí wind' Market

" 
Ë;àsed. Present wateÍ §upPly is not enough'

2.Kauro:FormerTíading@ntredemolishedbyshitta'P9of]:Ï:'.thenÍorcedtomoveout.Plentyoígrazingbullittle
water available by digging írom laggas at consideraDle oePlns'

3. )(orn: As above, opening up oÍ area would help both lsiolo and Samburu'

4.Sera:Asabove'peopleconcentÍatinginWambaduetosecuri§problemsinthepast

5. Donyo Uasin: School, Vermiculite Factory' Trading Centre'

6. tlarnanyarabo: Far írom any waleÍ supply' however wateÍ Ííom laggas is used'

7. Larisoro: no wateÍ available

8. Barsalinga Old borehole but destroyed; potential íor grazing is good'

9.}§ilai:Tradingcentre,school,HealthCentre,largepopulation,YvateÍÍromLagga

SAiltBUBU @UNTY @UNCIL

Present

M.M. Lenairoshi:
E. MaYore:

tlairimirimo: School but no waler available

lengei: [arge population but no water nearby, only source is Uaso Nyiro River

§mrari:TradingC;entre,School,nowateÍ,onlysourceisSeiyaRiverwhichislaraway

tloolkuniyani: School, Trading Centre is planned'

12-2

10.

11.

1Z

13.



Lonoki Elivision

Í. Lmuk: Trading CentÍe, School, Dispensary, Chieís Camp, high potential area, Game Department, some springs.

Z Mbaringon: Permanent settlement, School, large population, íoÍmerly handpump by mission (not now); neaÍest water
et Kisima (centre) which gets water írom Dam at N§are Narok.

3. O6iroi: School, Trading Centre, Chieís Camp

4, lemisigiyrÍ: Any,vhere in this subJocation water is a problem

5. Ongata tlany.rki: Trading Centre, ChieÍs Camp, large population, no water in whole location

6. llorijo: Trading Centre, School, Adminístralive police, Catholic Mission

7. Sura Adoru: School, Trading Cenke proposed

8. lrbnkeek School, Trading Gentre proposed

9. Raraitc Trading Centre, school proposed, population quile high. Rock catchment used.

Í0. hra Proposed to open new Trading Centre, School, Administrative police; Former Trading Centre was abandoned
due to Ngoroko activity.

1Í. l-ogorati: School

12 ledero: School, New Trading Centre to be opened

13. Oqata l,laiborteju: Manyattas exist, County Council proposes to open a Trading Centre.

Baraqoi Dvision

Í. l(o*op: Former Trading Centre, anya,vhere in loeation water is scarce, School proposed.

Z líaseketa Trading Centre School, water only írom laggas

3. Lesirikan: .Big Trading Centre, Chieís Camp, School, Forest Department get water Írom spring in mountains (rock
catchment)

1. Mpatrat Open area - intention to develop (Arsim Location)

5. lllaut School, Trading centre

6. Latakreny School, Dispensary, Trading CentÍe, water írom laggas

7. l,lactpla: School, Trading C,entre,

8. soito q Pay'ani: Trading centre, large population, Dam nearby, Trading cenke proposed

9. lÈiseecho: Trading Centre proposed, School existing in Wase Mogai will be moved lo here.

Í0. Embukci: Former Centre. Proposal to íeopen. No water between Morijo and Marti.

12-3



2. MINISTRY OF HEALTH

Present:

Dr. P. Mugwe
Mr. R. Njeru
Mr. E. Ndungu
Dr. A. Kutwa
Mr. S. Thuku
Mrs. Mugania

- Medical Officer oí Health
- Public Health OfÍicer
- Health Education Officer
- Medical Otficer
- District Public Health Nurse
- Sisler in charge

According to the 6th Development plan 1988-93oí the Ministry oí Health, SambyS District, there are twenty one health Íacililies

in óó.rrtion. These inctudït*à Éo.pit"È, two. Hglrfrr Cenrós and seventeen Dispensaries. Three other health Íacilities have

beeir proposed to be constíucted in the period 1991-93.

O{ these twenty one Íacilities thirleen have no wateÍ problem while the other eight need to be taken caÍe oÍ íoÍ optimum

utilization oÍ lhe íacilities.

Those wilh adequate water supply have piped water whose source is either dams, river, spring or borehole' The centres with

inadequale watir supply and which need more attention include:

(i) Wamba l-bafth C.ente: This location has no storage Íacilities'

(ii) Lesirikan Dspensary There is a non-íunctioning borehole. May be it could be rehabilitated'

(iii) Mani Dspensary Here water is carried by people and tankers Íor money.

(iv) BarsalcÍ Dspensary: There is a mission borehole but it does not supply the dispensary.

(v) Sirata Clirobi Dspensar;c The dispensary gets its water Írom rooí catchment. Since the rains are unreliable there is

an acute wateÍ shortage'

(vi) LmUk Díspensary This dispensary has an acute shortage oí water although there is a borehole nearby lt gets its

water írom springs about 1 1f2 km away.

(vii) serolevi Dspensary has a rooí catchment with stoíage tanks; capacity nol enough.

(viii) West Gate Etispensary h has no piped wateÍ. People have to carry wateÍ lrom the river (Uaso Nyiro) to the dispensary'

Proposed health centres or dispensaries where a water suppty is to be constructed include:

(ix) Tuum Dspensary The nearest health íacili§ is Baragoi Health Centre which is some 80 km away. The conslruction

oÍ thís dispensafi óura start anytime as sóme moriey has been set aside by. RDF íor its conslruction Hence this

should be consiO'eàA as one oÍ íhe priority areas if thère is no wateÍ source already available.

(x) l-odungok*e Heatth Cenbe: Here lhere is no existing health Jacility in its environs, the nearest being some 50 km

away. Taking into aÀunt that the area is íairly popuïated, with a ichool, Chiets Camp and a Church this could be

à piíority waËrinj pràJir none exists already.' Boiehole may be present but must be veriÍied.

(xi) Foro Dspensaryc Being an agriculturally viable area where wheat and subsistence crops are grown, the area is

relatively highly-Populaled and a suitable Place íoí a dispensary'

(xii) Latakweny Etispensaqr Here again the nearest health Íacility is Baragoi Health Centre which is 1m km away' The area

É t"irty póputàteO anÉ should ihereíore be considered. There is a dam but quality wateÍ is poor.

According to the Ministry oí Health, 6"É of the households oí Samburu have easy access to saíe waler, 15.4"É have latrines and

use them-, while 4"À have adequate and saíe housing.
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3. MINISTRY OF LTVESTOCK

pÍesent Dr. Marete - pislrlcr Veterinary Ofíicer (Outgoing)

fli I^[ H?9., : Bi:lffil xïLïi3:flffiïtnï,ifi',],
Livestock is the mainstay of the people in the District. samburu district has a high p-o-tentialÍoí.livestock production as rangelandpÍedominates' Lorroki Division'is suitable Íor dairvaÀà b;;i;iltË;ilö"nï go"r. in addition ro cÍop production. Baracoiis best suited íor goats and camels because G ààa.is dry, öiy;;e'nLI'iilr",."n0 insome pads, ío'suitable pastureïorcattle' However there aÍe parls with pasture suitable 19r$ér ""ttí". 

wàÀL"'diririon is uest síËJioigo"r, and modeÍaienumbers oÍ catlle and sheip because oí tne lack ài sunicteni cattie fa;i;;;ö;Ë tli iË,]Ií,íJ.'Ji È,oru"ing vesetarion.
For livestock production to succeed, an increased nu.mber oí watering places íor human and livesrock are required. cattleprovide milk' blood and meat on whích the samÉuru live,.and wrricn aiË Iilo ,seo^ro p"y roi uiiàè *"-aiii,lp,ia"-p,ice). Goatsand sheep are eaten al home or s.ola ucarry àifecialry oriins tà àt;";.;;: ïi. s"ïuï,, p;ól; ;';il leep cat1e, camers,donkevs, goats and sheep. The livestock iigrïr. À;6" snàw ttrJ§rÀài1"fl;";; oí samburu on rhe popuration íigures.
Livestock population íigures are only estimales based on annual vaccinations.

Samburu Liyesbcr( Census Í97g

Division Cattle Sheep/Goats Camels Donkeys Total LU

Baragoi
Lorroki

70,9í0
68,691
81 ,1 45

90,097
32,130
74,883

4,590
í,196
4,240

'172,453
102,265
Í60,707

80,840
60,464
79,033

6,856
248
48Wamba

Total 221,145 197,110 7,aB 10,026 435,425 22o,gg7

gl:.?l'iÏ:ffif""B:lï',",J,ï3lnHï$i::r over 300,000 cat,e, s6o,ooo soars and Í2,om camers íor a rorar oí 872,000. or

Samburul.J C,cnsus 1983 (beÍore droughr)

Division Caile Goats Sheep Camels Donkeys Total LU

Baragoi
Lorroki

35,795
54,171
68,708

48,070
46,111
83,286

18,779
49,749
41,0't4

6,863 2,444
1,455
4,328

111,951
152,2U
200,0Í6

37,563
47,912
63,177

749Wamba 3,670

Total Í58,674 177,467 109,587 10,282 8,227 $4,237 148,652

Samburu Liwsocrr Census 1gg5 (postdrorghf)

Division Cattle Goats Sheep Camels Donkeys Total LU

Baragoi
Lorroki
Wamba

34,684
40,105
22,670

66,64Í
45,322
37,614

19,8Í5
63,524
12,795

5,O74
1,N
1,719

2,§2
1,8Í8
1,975

r28,596
152,029
76,773

47,024
49,041
28,474

Total 97,459 149,577 96,í34 8,053 6,175 357,398 124,519

Proie€ied t yestoc* poputation end oí lg$l

Division Cattle Goats Sheep Gamels Donkeys Total LU

Baragoi
Lorrokí
Wamba

58,617
67,778
28,257

112,624
76,595
63,568

33,487
107,A56
21,624

8,574
2,18
2,906

4,026
3,O72
3,338

217,328
256,930
rr9,693

79,514
82,8s3
40,094

Total Í54,652 252,787 162,$7 13,6@ 10,436 593,951 n2,461
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The oÍoiected 1gg7 livestock data assumes no ma,ior calamities such as diseases oÍ drought. lt shows that the present

;;Érï.ti;; is out at 90% oí that o{ 10 years ago (1978)

The livestock data veÍsus peopte indicate an index oí abut two livestock units per individual' This may not be adequate Íor

survival as the cost of living is increasing rapidly. fnereisttreràtore need to increase this íigure by restocking and improving the

ranoerands in samburu,o iÀ.i ,nor"-"nïrais càn be accommodated. FoÍ instanc€, Narok with similar range trends has an index

that-is Íive times that oÍ Samburu.

However, data írom the drought oÍ .tgg4 showed that lack oÍ fodder, and not lack oí waler led to the decimation of livestock'

w.ili'i" ï.é. oÍ drought is àot the only constraining íacloÍ'

C.onslraints in Livestock Development

1. Less ÍesouÍces Íor livestock production in Samburu'
2. Hecurrence of droughts and animal diseases'

5. Shortage oÍ watering points with sufficient grazino

4. underdevelopeo rurat int,aitrr.triè in samÉuru téading to poor delivery 9]_animal 
health care'

s. Absence oÍ researcn-tesj;;;"1;;;tilin very importa-nt aópects oí livestock Píoduction'

According to the report íÍom the District uvestock otficer, rapid develoPment oí the liv€stock sector to provide additional meat

and milk Íor the population is maior objective,-in.aàtOaàce with the latest government.Policy on livestock development'

contained in Session Pape; Nu;b;;l ofigS6, íf,i"n .tià..rt th" irpott.no. of ónewed and rapid economic growth to accom-

modate the poputation *iil j;;;;;"d piÀàràtiuitv in 
-aliecurtrre 

ai the malor provider oí jobs and Íood HoweveÍ lhe exact

development potential is unknown.

water in samburu must be seen as both an economic inpui in livesiock development and a basic need Íor livestock producers'

ln Samburu, no adequate water supply íor livestock exisiS, óàtti"rràw l. "r."s 
*h"r" adequate grazing is available' ln addition'

ïr,-"i. àJ"àir"i" ór"ring ir'"".;ràíË í," roads exist íor próper serviting of livestock development Programmes'

strategies to increase livestock production and atleviate the dÍought effects include:

(i) lmprovement oí wateÍ supplies in stíategic areas like su.guta,Valley, Kauro and Kom areas These are extensive

aÍeas which in the past have been n"gi;.r"d and abandóneo due ià security constraints' Now lhat secuÍity has

been restor"ó, in",'"].'rn uig"nt n""à to'À*J these íacilities so that the livéstock numbers can be increased to

raise the otÍ-take levels'

(ii) provision oí suitable inírastruclure to Íacilitate pÍogrammes like diseases control, surveillance and extension

servlces.

(iii) An investigation should be undertaken to delermine the maximum stocking rate in Íelation to water supply and

availabiliry- oí Íodder during significant droughts'

Priorities Íor the DeparErrent ol Livestock tbvelooment

The department oÍ tivestock development has indicated the íollowing areas as suitable íor livestock development' where enough

grazing is available'

(i) Suguta valleY
(ii) Kauro area
(iii) Kom area

To improve livestock production, watering points should be provided.at adequate spacings in order lo stop livestock travelling

long distances in.rar"n'lài *Ët.i fOe'"ify *at"rinó pÉcàs 1nolla U,e prövided'at avèrage spacing oí 10 km to prevent

overgrazing (desertiÍicationi.i in"t. points'. A 
"onifïa'.ày "iise 

if a development prograÀme't'ould provide less than the

reouired number. ln that case desertification corro tar,e'prlce which most times is írreversible. Availability oí Íodder during

drdught is also a constraining ÍactoÍ.

The department plans to establish livestock dip Íacilities in the íollowing areas where wateÍ is needed:

(i) Baragci Elvi§on: Lesirikan, Marti, S' Horr' lllaut' and Tum'

(ii) Wamba Elivi§on: Ngilai' Lodungokwe, Logotim

(iii)lonokiDvi§on:opiroi,Ledero,Amaiya,Barsaloi,Malaso,LongewanandNgukon.

Other areas which requires establishment oÍ water points are:

(i) Wamba Division: Lesisia, Chapulo, Barsalinga, Lodosoit, Kilerra, Noolkuniyani.

(ii) Baragoi tlvi§on: Naiseecho, Kowop, Nachola, Nkoriche, Lokorkor, suiyan' Latakweny' fusim' Maseketa' Morijo'

(iii) l'orroki Exvi§on: ongata Nanyukie, Losuk, Mbaringon, LogaÍati, Pura, Kirimun, opiroi.

comparing the 197g, 1983 (beÍore drought) and 1985 (afler drought) Íigure, it is appaíent that the drought dealt a very big blow

ro the tivesroct poputatiàn. Estabtishrient or *"tJriÀö i-olnt.Ëràieg]àiryrrraéd would improve the situation considerablv'

Éorn"r", auring t'nls'drought lodder was also lacking Íor liwstock to reeo on.

Through good management the livestock carrying capacity oÍ the land .may be increased írom the pÍesent level (1 LU per 20

ha) although recurring clÍought may limit this in.r"".",'not í mucn aue to aiack oí water but due to a lack oÍ Íoddeí on parched

lands. More iníormation is necessary.
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4. DEPARTMENT OF EDUCATION

PÍeserlt

Mr. l.M. Hussein
Mr. Z.S. Malere
Mr. E.C.M. Lekuchula

- District Educationat Ofíicer (DEO)
- Education Ofíicer
- District Primary School lnspector

Samburu Districl has a total oí 77 Primary Schools of which 19 aÍe low cost boarding primary Schools where the children donot pay any Íees. lhe DistÍict has 5 secondary schools. Two are in Lorroki, one in BaËgoi 
"no't*À 

in 14i"*ba. (one Harambeeand anothet missionary school íor girls). According to lhe DEo,40% óÍ s;É;i ;ge chitdien atteno inà scíoots (14,252 chitdren).ïhe districts target in 1989 is to inórease the Íigu-íe to SO%.

Ïhe reasons given íor the low enrolment as compared to otheí districls is the lack.oÍ adequate water supply. children often90 very íar in search oÍ water. ln some cases the schools have haà ro uà crosea due to this *"t"i .ho.t"g". Another reasonis the cultural conílict with the Samburu concerning economic viaoitity óitÀe cniraren.

The Ministry oí Education is running a School Feeding Programme where the children get one meal a day in the school (maize,beans vegetable oil).

The department.has proposed to have 10 more boarding schools in order to increase the enÍolment. This will have theadvantage oÍ having the children stay in schools while the píents areleft fiee to migrate ;l;";h";; Ëkiii'tor water and grazingíor their livestock during the dry peiiods.

The Ministry oÍ Education,.through eid Írom the world- Bank, has proposed to build a boarding primary Schoot in Barsaloi to caterfor 600 pupils. Construction daie is set Íor June 19gg.

The Ministry has been able to construct wateÍ tanks in some schools so as to sloÍe rainwater (rooí catchment) íÍom FluralDevelopment Funds whenever available.

The district has proposed the Íollowing strategies in ordeí to increase the enrolment and reduce children absenteeism and drop.out rale, which are very high.

(i) Construct more boarding schools

(ii) Extend already existing schools with boarding íacilities

(iii) lntensity the School Feeding programme,

The main sources oí water íor schools are rooÍ catchment, laggas, springs, and boreholes.

PRIORITIES:

Wamba Dvision

1' i'ldonlo-uasin: Presently local wells are usedwhich do not supply adequate waler during the dry season. Hence, aborehole andfor a dam should solve the problem oÍ water.

2' §ruari: Currently local wells are used Írom Seiya (seasonat) river. A dam is necessary at this place since Seiya cannotprovide a permanent solution to the water pro6teà in tne r6àrity.''--
3 .Í'J Is"t !,$ghon: They use lhe permanent Ewaso Nyiro river. Hence, wateÍ ís available

..(i,l NS"hr*-Emuget ) Rèservoirs and a piping system'toproviAà ,urr",(iii) Lpus-Leluai: ) can serve the three'pla-ceí well. 
-

4' Lli§n: Only seasonal river wells are available. A borehole may be a befleí solution.

5' l§olgotim: A Íar away rock-water catchment írom Lorroki is used. A borehole may reduce the problem oí wateÍ at thatplace.

6' Lenkuasaka: Local wells are used from Lenkuasaka seasonat river. A borehole may be a befier solution.

7' l'lagor€rrr.rru: Local wells are used írom Nagor-Oruru seasonal river. Hence, a borehole will be befler.

8' SereoipÍ: The Police borehole is used but water is inadequate. An additional borehole with a wareÍ reservoir mayreduce the problem.

9. oomodei: seasonal river weils are used. Estabrishment oí a dam is required.

Í0' Monyo{loaraft: Currently Lowarak dam is being used but an additional borehole would be betteÍ. Rehabilitation ofBarsalinga borehole would'help considerably.

11' Engilae: water from Kichich river is used. However, a pump and water reseruoir may improve the situation Íor theschool and the community around.

12' lÈirimirimo: A local pan is used and a quite Íar away local wells írom seasonal stÍeams. The expansion oí the pÍesentpan to a dam will help greaily.
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13. 0)
0i)

Barsaloi: Well írom Barsaloi seasonal river are used.
Barati: Boreholes can help these two instilutions as well as the community around,

All oí them can be served by one big dam since
they are all in the same region.

z,

3.

4.

5.

14. Mbukoi: Nry JÍgEsel: - 
f::fy"f:JiJlf#rr:, 

by establishins a dam. At the moment thev are relvins on wells

Baraooi Divi§on

Ilaut Presently local wells Írom the nearby river are used. A dam or a borehole may be better. Also waler tíeatment
should be introduced.

tlaseketË Cunently local wells írom Masikital seasonal river are used which are quite Íar. Hence, suggested
establishment oÍ dam.

l-atahreny Local wells Írom Laiakweny seasonal stream are used. Hence, a borehole can serve a betteÍ purpose.

llalingangoc Local wells Írom Baragoi river (seasonal). A borehole can sèrve the school and the community around.

tlgilai: A pan exists which is quite íar away. lt requires both scooPing and expansion. A piping s§em should be

constructed to take wateí to the primary school, including trsatment.

6. ttlarti: Water Írom a nearby borehole is used. However, constÍuction oÍ wateÍ reservoir and improvement oÍ Piping
system should increase supply considerably'

T. Tuum: Uses piped water Írom Mt. Nyiro. The piping system and the water source require improvements Íor adequate

water supplylo both the school and the Trading C,entre.

8. Lssirikan: Uses Lesirikan sotar propelled borehole which is quite salty. The school requires a waleÍ reservoir for water

to be piped lo it íÍom the borehole. Bock water catchment is also possible in this area,

g. BaragcÍ: Uses lhe main town borehole however, the piping system requires some improvement to supply the school with
adequale water.

Lonoki Elivi§on

1. Llbriio: Unreliable local wells are used. A borehole or a dam is required.

2. Suiyan: Requires a borehole. Presently people travel gÍeat distances looking Íor water Points, mostly local wells.

3. logoraÉe: Requires a borehole. Cunently they aÍe using local wells which do not provide sufficient water, especially
during the dry season.

4. t+arhJk (o*er): h requires a borehole. Presently the populalion Íetches water írom a íar away seasonal river.

5. l,lonkeek Requires a borehole.

6. Sya-16onr: lmprovement oÍ Sura-Adoru dam (scooping) and piping oÍ wateÍ to the nearby primary school.

7. l,laiborlreju: lmprovement oí the present borehole is required.

g. lonok{-olmongo: Cunently, they are getting wateÍ Írom Kisiaingud river which is quite far. Hence, a dam or a borehole
would be required.

9. OgÍrcÍ: Require water rock catchmenl andfor a borehole'

10. fi) temis;igi),o: )
(ii) Setet )
(iii) Sawan: )
(iv) lowa<*ling: )

i l. l-ocgk Currently, local wells Írom a seasonat stream aÍe used. A dam and piping system with water reservoirs would
be necessary.

12. loiborngare: The present pan need be scooped Íor sufíicient supply oí water lo the §chool and the community around,

including @nstruction oí piping system.

Í3. Tinga New Proposal - Use of wateÍ ot th6 ïnga river is proposed ,oÍ the community which settle in the area. The area

has a high potential íor oop production.

14, lolkunono: Ngare-Narok river can be used by construction ol intake pumps and piping system. WaleÍ needs to be
trealed.

15. N<opeliani: Local wells are ctrnently in use' A borehole or a dam is required.

16. O tlg€iueÍnuny ) Both require piped conneclion lrom Maralal Water
(ii) l.kurffi ) SuPPly.

17. Bauwa: Has a borehole neaÖy. However, Piping slrstem nèed to be introduced.
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18. Lolmolog: Requires a borehole. The local well which is cunently used by the school and the communis around requiresa Pump.

19.

n.
21.

22.

23.

24.

25.

26.

27.

28.

(ii)
(iii)

(i)
(i i)

lonok: Require piping system using Lorrok dam incruding treatment oÍ water.

xirimon: Ïhere is adequate water source, only proper piping system and treatment is required.

Nkorika: Presently some local wells írom their seasonal river is used. A dam is requiÍed.

Ongata-Àlanyuki: Presently some reliable local wells are used which require improvements and pumps.

l-onkaan: lt has a borehole which only requires pÍopeÍ maintenance. Also Lesiwo Borehole need to be revived.

lpus: New Proposal - A dam is required using the Lketuloui river.

Arna')'a: A river is nearby; piping and pumping systems are required. Water should also be treated.

lodokejek Piping system needs to be improved.

(i) loikas :
Milimaní:
Muslim :
ledero :
t/bÍiioi :

All oí them are town schools which use piped water
From Maralal water supply.
Both require a dam and piped water to the two primary
schools

n. fl) Loruk : Both require piped water írom Maralal Water Supply.(ii)l§ari :

30 
|ffT 

Requires a borehole. Currently the school and the communis around use local wells from the nearby seasonal

31' Mugun Currently the locals are using river wells which are quite Íar. Hence, establishment oÍ a dam is required.

32' 
ffitoto; 

rn"'" is a dam nearby which requires proper maintenance. water to be piped to the nearby school - (Nontoto

33. lilcru: Requires a borehole oÍ a dam.

The above school rocations are, íor each DisÍict, risted in order of priority.
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5. FORESTtr

Present:

E.K. Ambune
S.G. lhure

- District Forest Officer
- Assistant D.F.O

GazettedForestsoÍKenya: SurveySectionForestDepartment,KaÍuía,Nairobi,(mapsl:100,0@, 1:50,000) ÍromSurveyof Kenya

Samburu has a large íoresl area: 328,806.5 ha (Nyiro 45,93'l i Ndoto 97,1649; Lonoki 91,944; Mathews 93'765) which represents

about 15% oí the District.

FoÍests are the main source oí permanenl waleí - Mathews Bange (Kichich), South Hon Spring)'

The main purpose oí Íorests is ÍoÍ wateÍ catchment oí rainlall. Forests also include grassland-s' FoÍests aíe moÍe íor conservation

;;fi;;ï; 
"lproiàrion 

ii".[àr"óï".àj. wooo proJrJion has recently beerilimited ÍoÍ conservation purposes' District

demand should be satisfied.

There are 3 íorest slations:

- Maralal looking afler Lorroki
- South Horr looking atter Ndoto and Nyiru
- Wamba looking atter Mathews Range

Main Tasks: (Forest Extension Ofíicer)

- Boundary clearing
- Fire proteclion (Íire breaks)
- Access Roads

Reooenino of 9tbstations

2 sub-stations - Under Maralal: Poro (Borehole,
Lodokojek

2 sub-stations - Under Wamba (not enough water) : Kichich (water)

2 sub-stations - Under South Horr (not enough water): Tuum

- Ndoto (not decided)

Where no borehole is available D.F.O. intends to use rooÍ catchments'

Forest boundaries are marked by beacons. Grazing is only allowed by.permission and pe_ople pay Íor it. ln Poro area 10 ha'

have been planted. nrrar Àttoiósi"rion Extension-servicJconsists oí involving.pe-ople, ChieÍs, schools etc in conservation

-"àrrÀ tàtforestation, nurseries etc) íoÍ wateÍ prolection in critical aÍeas outside íorests.

Nurseries otten íail due to lack oí water, labour and funds'

Some degradation of íorests occur due to man-made Íires. Beasons: Destruction oÍ trees to create more grassland (grazing

underminés íorests), Beekeeping, Money collection.
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6. MINISTEí OF TOURISM A}ID WILDUFE

Present

G. Okelo - Game Warden
J.K. Kimani - Assistant Warden

Development Plan

ftioritv

Í a) Poro: stagnant suríace warer. Borehore recommended íor Game camp.

b) Losuk (Loosuk): Game camp. Borehole more suitable as exísting wells get contaminated easily. Springs available.

c) Baawa: Has pump, borehole, dam. o.k

2. Lodungokwe; Pan, Borehore, piped suppry. ASAL project. old Game camp. New camp proposed.

Barsaloi: sub-suríace Dam in river (lagga). Diocese oí Marsabit is drilling in Serolevi, Londungukwe, westgate,Lodorojak.

3' lllaul: Temporary camp, Administrative Police, lagga, needs subsurlace dam or borehole.

south Horr: Permanent river exists, srDA has Íinanced the piping of the water suppry

Maralal ) waieÍ supply ok
Suguta Marmar ) permanent ópring

serolevi: 4 borehores, i Íor mission, 2 Íor Nys and the rast one Íor porice

wamba: Dam in íorest near Game Camp. waler:_l"ltgl,d"rtroyed by livestock, siruation can be improved by anotherborehole, more ranks and preventing catíe from going near souÍce. bam in To*n.

Samburu Lodge: 1 borehole existing at westgate oí Samburu Reserve and I boÍehole existing at Maralal Lodge which is alsoin supplied Írom Dam.

Areas lo open íor tourism in next S years:

Baawa - water available

Arsim - Dug well, mission uses solar power

Poro - Tented Camps

Ngilai - Ngeny river (permanent)

Baragoi - Borehole íor Town (MoWD)

Nkoromit - Water írom Ndoto mountains at South Horr through gravity

All new Tented CamPs aÍe to be next to Game or Forest Reservesl Samburu Game Reserve, Maralal

Malacie valley: Proposed Game Reserve, state rand reserved Íor míritary purposes

Kenrra Rrino Resor proiect

Ngilai - Tented Camp'Rhinos concenlrated in Kichich and 3 otheÍ locations Boreholes are proposed at perimeter (Ngeny Valley)lo ease livestock and human migration lo this area to píotect Rhinos.

organisations developing wateÍ aÍe Diocese oí Marsabit, world Vision elc.

Game is willing to look for Íunds Írom various donor agencies iÍ they are given eslimates Íor construction of boreholes.
Rough Estimate: Kshs. 3ooo/'.to 35oo f ' pet metre de,pth in Íemote areas by private contÍactor (boreholes only). Handpump isKsh 50,@/" ln some areas drilling ai óst price is K;h. Í2ool- p.; aF".Ër ï";enrs - borehote drilter)

samburu District rodges - 2@ l/person/day maximum 4o beds Íor game rodges.

Kenya has opened bird hunting (Game birds)
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7. PRISONS

Present

Mr. C.M. Gacharia (ChieÍ OfÍicer l) ' Oflicer in charge (G.K' Prison)

Mr. J.K. Mugo (Chieí Ofíicer ll) DePuty Officer in charge

The Maralal Prison is the only one in the District.

The oÍison has a 500 acre shamba about l0 km south oí Maralal. 4.5 acres are used to grow íruits (700 citrus trees). 5 Acres

oí th'e íarm are under irrigation, growing horticultural crops.

700 citrus trees x 8 litres/tree/day = 5.6 m3/day'

It is important 10 train pÍisoners in íarming and íood sutficiency.

ln íuture the Prison plans to move lo the Íarm'

DCUs built the present dam on the íarm. During lhe 
-dry 

seaqol it has very little water. The problem is íurther compounded

Éy animals also consuming the water. Another dam (Mulamula) exists near Kisima.

The prison would like anotheí dam and a borehole.

8. POUCE

Present

Mr. J.N. NYaga

Elistrict Folice Plan

Ofíicer CommandeÍ Police Division (OCPD) in Samburu

7 police units under 2 malor Police stations

1. Maralal Police Station:
ii)

iii)
iv)

Marti (Police Post) - Trading Centre

Wamba Police station:

Water tankers used lo alienale the acule waler problem.

Additional iníormation:

Serolevi borehole next to a lagga. Pump breaks down otten. Water tankeÍs are used when pump breaks down' although the

water available is not enough.

Arc5ers post: Water available, piping requires Íunds. Engine breakdown occurs quite oflen.

9. AGRICULTURÉ

Present

2.

i) Kirimun (sPring)
Sugula Marmar (sPrings)
Marti (water problem)
Baragoi (no problem)

i) Serolevi (Sere Olipi), waler problem
Archer's Postii)

- District Agricultural Officer
- District Crops Officer

According to AgÍiculture, Samburu has 26,000 ha oí arable land. This only accounts Íor 1% oÍ the district. The areas with high

"öri.r[rËi 
poientiat are roeàtào in Lonoki Division. Etsewhere in the disirict the soils are íragile, iníertile and are likely to be

destíoyed by croPPing.

The íollowing areas have high potential Íor rainíed agriculture.

Area Acreage (Ha) RainÍall

Mr. A.M. Ndambuki
Mr. P.M. Kimwelle

Poro
Losuk
Lonkewan
Baawa
Ongata Nanyuki

6,000
6,000
8,000
5,000
1,000

over 1,000 mm
over 1,000 mm
800 -1,000 mm
700 mm
over 1,000 mm
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Another source (tourism and wildlife) gives as arable land (high potential) 14,ooo ha and low potential 16,200 ha (LorrokiDivision)

Small scale irrigation is done in Amaya (20 Ha) and South Horr.

Land is owned by Group Ranches and any one wish.ing to g.o into íarming must.get authoÍity Írom all members oÍ group.Generatty rhe gíoup ranch owners íeel rhai íarming desïroyJthe gir.. rói iiuàrto"r.

There are about 65o local Íarmers,.whose plots.averag.e. b:hlee{r 1-2 ha. Sorghum and millet which are dÍoughl-resistant cropscan be grown bul animals and bird deslruclion is very-high. During the iw:àË".r, grazing is done in tÀe areas which have highagricultural potential which creale§ a conÍlict betweeÀ íaims and liiestock] The districl is putting much emphasis on the growingoí subsistence crops Íor Íood.

Rainfed wheat growing is practised. in the highland area. The slaple Íood Íor the Samburu are maize and beans. Local íarmershave very small plots under agriculture maiily due to:

(i)
(ii)

(ii0
(iv)
(v)

(vi)

Animal and bird destruction
[:ck oí agricullural machinery
Lacf oí strong íencing on their plots
Lack oí inputs (Íertilizers, seeds'etc)
tand ownership
Lack oí modeÍn agricullural lechnology

The department intends to.use irrigalion as a way oÍ increasing íood produclion but due lo the large amounls oÍ waler requiredÍor inigation (l litre/sec/ha), use oí ground watei becomes viíualy i'rp;;ibd.
The department has also requested boreholes downstÍeam of Amaiya inigation scheme which can be used by the people andlivestock during low Ílows, and also in the high potential ar""s iorÉr.ài"nï'rirestock use.

Ewaso Ngiro and Amaya are the two major rivers which can be used íor iríigation in lhe district.

Í0. MINISïFNí OF WATER DEVELOPMENT

Present:

- District Water Engineer, DWE
- Deputy
- Geologist

A survey was executed bv DWE in the locations and subjocations. The íollowing list are the priorities as registered Írom theChieís on the localions in the District.

ïhey include:

Baragoi Dvision tonoki Dvir$on Wamba Elivi§on

Mr. G.M. Mburugu
Mr. Kariuki
Mr. Kariuki

Kowop
Loenti

1.
z.
3.
4.
5.
6.
7.
8.
9.

10.
't1.

12. Latakweny

1. Losuk Trading Centre
2. OtÍ Losuk Springs
3. Opiroi
4. Pura
5. Suguta Marmar
6. Mbaringon
7. Raraita
8. Morijo
9. Barsalol
10. Ongata-Nanyuki
11. Xirimun
í2. Lemisigiyoi
'13. Ledero

Wamba Town
Namanyarobo
Nairimirimo
Noolkuniyani
Serolevi
Merille
Donyo-Uasin
Barsalinga

Lengei
í2. Nagoruoguru

Nkoriche
Loigurio
Maseketa
Nakamario
Morulan
Kongold
Soitogokuyu
Nachola
Nkoromit

Kipsing
Naisunyai

Í.
2.
3.
4.
5.
6.
7.
8.
9.
í0.
1í.

These are the requested wateÍ points, The type oí source available or possible is dependant on subsequent surveys.
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Table A12.1 Priorities Íor improvement oÍ water supplies

ico,,piteO Írom intoimàtion provideA Uy ine District administration)

BARÀGOI DIVISI(»I

LOCAL I TY Department
priorities

Conclusions Íroín IrRAP

reconnaissance survey

L at akHeny
Lesirikan
I [ [aut
t'las í keta
Tuun
I'larti
Barsa Ioi
Enrtx.tkoi

south Horr
KoPop
Nacho I a
N kor i che
Sui yi an
Arsim
Na i seecho
Baragoi
soito Etkokoyo
Loigurio
llpa t pa t
Soito oI PaYani
Lokorkor
Na t i ngongor
Ngi tai
Nkoromi t
Horu I an
Loent i
Sha nda
Ntipaku
Longo t o I

Kongotd
Nakama r i o
I tkerrai
Nti i I

clreh
cleh
clge
ctxe
t ehf
t ehp
I veh
ctJe

tgf
ctr
ctu
tx
te
tg
cl
eP

t{

IJ

c
c
t
e
e

I
IJ

ll

Dam, poor rater quatíty; taga; bad access

Borehole, satine raterl dam; Forest DePt'

ilasonry retls in laga
Laga, tor potentisI
Spring, good suPPtY
BorehoI e
(l,tission) abandoned borehote, Iaga

Abardoned, ProPosat for a dam

Spring, adequate suPPtY

Borehote, abarÉoned
Laga
Dan
Laga, Ior Potential
Laga, good suPPtY
xatuiaL sub-surface dam, satine rater
Torn borehote íunctioning, b'rt inadequate

Dam

l,lo access
Abardoned, [agas are íar
Laga; dam, but often dry
No source of rater

uses spring

in Íuture

t{

lt

Pan exists, but far; ner. dam

Spr i ngs
Laga, to* Potentiat
Laga, bad access (near Latakeeny)
xo-piiorities given; dam; abardoned borehote
No priorities given, b'lt no Hater source

llo priorities given; laga
Location not known

Locatíon not known

No priorities given
|lo priorities given

ExpI anat i on: c = County Council
[ = Livestock
I = Llater
e = Education
h = Heatth
f = Forestry
a = Agricutture
g = Tourism and t,li tdt ife
p=Potice/Prisons

12,14



Table A12.1
(Cont.)

tmRorl DMStil

LOCAL I TY

fjl"j,Lï_Íor improvemenr oÍ water suppties
(compired from inÍormation provideo nyine District administration)

ce
ef
9e
le
le
I'P
h

t
I

e
e

e
e
e
e
e
e
e
e
e
e

e
e
e
e

District Capital,
yater suppty urder construction

c = County Councit
[ = Livestock
ra 3 gater
e = Education
h = Health
f = Forestry
a = Agricutture
g = Tourisn ard gitdtife
p=Police/prisons
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Conclusions from lrRAp
recorrra i ssance survey

High potentíal area, springs
DW rells
Proposed centre
Large poptrlation, dr.rg reils (no access)
Springs (?)
Suíf icient yater avai Iable
Dug retts, dam (guatity probl,em)
l-arge population (?), harrdpurp not rrorking
Proposed centre, bad access
llater probtem
Surface rater (dam, quatity probtem)
Pan, borehole (ASAL)
Proposed centre, bad access
Proposed centre, dam exists
Proposed centre, borehote exists
Sufficient rater avaitabte (borehote, river)
Dan silted, borehole
Suff icient rater avai Iable
Borehote, needs maintenance
Spr i n9
Borehole

Xisiaingr.rd river, hlt far
Dam

Lletutoui river
iiear I'larataI
Dug retls, far
River, but far
Dam

Dug rel [s
Dug relts
Ier centre, Tinga river
Dug rett
)lear ilaratal
l{gare-}larok river
Pan
Dug retts

DepartÍïÉnt
priorities

Losuk
l,lorijo
Ledero
Ongata [anyuki
Opi roi
Ki rinrun
Logorat i
l,lbar ingon
Pura
Lenisig iyo
Poror
Lodungokre
Nonkeek
Sora Adoru
Ongata ilaibor Keju
Lodo Kejek
Baura
Amaya
Lonkeran
Sukuta llarmar
Sirata Oirobi
I'lalaro
llgukon
Lorrok- Lotmongo
Lor rok
Lpus
Enkeju lluny/Lkuroto
llugur
Lpartuk
llontoto
|loru
itkopet iani
Ikor i ka
T inga
Lotrotog
I oruk/],l9ar i
LoI kurono
Loibornkare
Ki tobor

e I rgeh
c lreh
clrep
clre
clre
lrep
cle
c Ir,
clr
cHe

shf
tgh
ce
ce

l,lara I a t
(isinra

Exptanat ion:



Table A12.1
(Cont.)

Priorities Íor improvement oÍ water supplies. . . .
(compited Írom inömàtión lrovioéOoy irre District administration)

rux8^ DIYIsloll

LOCAL I TY Department
priorities

Conctusions frm YRAP

recorvtai ssarre survey

Ngi tai
tlai rimi rimo
)loo t kuni Yani
Earsa I i nga

9arËa
Lengei
Rarai ta
Sruari
Logot im
Ki Ierra
Ki psi ng

Ngare Narok
Kichich
Engi Iae
Ngot got im
NdonYo'E I onarak
Lkisin
0ronodei

ctge
cre
ctx
ctr
crh
cL
cra

ce
t
t
tl
I
s
e
e
e
e
e

FauI ts
Thick overburdevt
Site rith varYing corditions
Exaso llYi ro
Iajor fautts
Fautts, graben

Lagas. fex fautts

Locàtion not knoen

ilot accessibte
Inside forest

II^§) DIYISI(T

LOCAL I TY DepartÍnent
priorities

conclusions f rom I',RAP

recorrraissance survey

Serol evi
Doinyo Uasin
)lanranyarobo
Kauro
Xdlr
Lar í soro
Lodosoi t
Chaplto
Loses i a

Na i sunyai
lleri [ [e
l,lur i t
Sera
ilaguruoguru
Lenkuasaka
uest Gate
Lerata

rgehp One borehote for Potice
t{ajor fautts, existing borehole

Dam, íautts
Big taga
[o access (not visited)
Lagas, scÍne fautting
no access
Fautts
Laga, fer nanyattas
Big darn, fautts
La!a, 4 abandoned borehotes

cHe
cl{
cI
cl

HE

e
h

()lgotogongoron? ) Eraso llyi ro

uorking borehote

Exptanation: c = county councit
t = Livestock
H = gater
e = Edrcation
h = lleatth
f = Forestry
a = Agricutture
9 = ïourism and YitdtiÍc
p=Potice/Prisons
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