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3.4  Planning of Newly Proposed Projects

3.4.1 Design Crileria

New development projects are proposed to meet urban water demand in the year 2010, Due to
the limited data and information on the existing schemes, design factors adopted may be
inaccurate particularly in some small urban centres.  The present planning, therefore, are subject
to further investigation and study to confirm their technical and cconomic feasibility, to be done in
the later stage of the project development.

The water supply projects in the country, in gencral, arc designed in accordance with the MWR
1986 Design Manual.  Although the design criteria recommended in the manual are apptied in all
engincering fields, the Study Team further introduced the following concepls:

(1) Water Quality

The Kenyan drinking water standards will be applicd for design of the newly proposed urban
water supply project.

(2)  Treatment Process

Treatment process will be subject to raw water quality, possible future polluticn of the sources,
case of operation and maintenance, staff familiarity with the processes and availability of materials
and chemicals.

Preliminary Proposal for Water Treatment Process

Water Source Treatment Process Recornmended Remasks
River water Full treatment + chlorination
Borehole water Chlorination + aeration Aeration is recommended wheo high contents of
iron and manganese are expected.
Dug well Chlorination When piped water supply

(3)  Transmission and Distribution

Gravity supply is recommended, where possible, to reduce the annual cost in operation and
maintenance of the schemes.  Pumping facilities will be limited to areas wherc they are essential.

Transmission mains from the treatment works to the storage reservoirs will have a sufficient
capacily to allow mean daily flow.

Recommended pipe materials of distribution and transmission pipelines are uPVC, in view of
costs and ease of handling and transportation. Steel pipes and ductile iron pipes may be
applicable only where animals access are expected and in rocky areas.
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{(4)  Storage Facililies
A peak factor of 2.0 will be applicd in planning distribution and storage facilities.
(5}  Master and Zonal Melers

They will be installed on outlet pipe from treatment works and inlet mains to the distribwtion
zones to facilitate flow and leakage control.

(6) Metering

All individual and non-individual connections will be metered aiming at reducing un-accounted
for water and increasing water sales and revenue.

(7y  Water Points and Kiosks

Pcople residing in peripheral urban arcas will receive piped water through water points or kiosks
to be constructed. When considered reasonable, a supply area will be expanded to serve
population in the surrounding rural areas. Service for those population will also be through
water points.

3.4.2 Preliminary Design

For the purpose of estimating overall investment requirement for the long-term urban water
supply development, preliminary design for typical water supply systems were prepared as shown

in Figures - 3.4.1 and 3.4.2. Salient features of the newly proposed projects are summarised in
Table - 3.4.1.

{1y  Watcer Source Facilitics
1) Large dam and inter-basin transfer system

Design of such source facilities as large dam and inter-basin diversion system requires
extensive field surveys and technical feasibility study. Fortunately, NWMP provided
general features of the basins and preliminary cost estimates which are quoted in this
Study.

2)  Run-of-river intake

As intake facilities for the surface water, weir and inlel chambers are proposed. The
intake will be located at right angles to direction of flow with inlet velocilies of less than
0.1m/fs, at a level well above the river bed level.  The coarse screen will be installed so
that the tloatage garbage should not be carried into treatment facilities.
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Raw water mains are of uPVC.  Length of the pipelines is assumed to be [ km for small
and medinm scale schemes, and 5 km for large scale schemes.  Flow velocity is assumed
10 be 1 m/s.

3) Borchole with powered pump

Subscction 2.4.2 of the Main Report evaluates the present operalion and maintenance
status of existing boreholes. The contemplated urban areas are supplied with clectric
power by KPLC, and, therefore, electric powered pump is adaptable.

(2y  Water Treatment Facilities

Conventional ireatment methods are recommended for the schemes that depend on surface water
as they substantially reduce levels of suspended matter in water. The table below summarises
effectiveness of the treatment methods generally applicd for large scale water supply schemes.

Water qualily paramelers Treatmenl Method
Chemical Sedimentation | Rapid Sand Chlorination
Coagulalion Filtration
Dissolved oxygen = = - =
Carbondioxide removal = = % =
Turbidity reduction +++ ++ ++t =
Colour reduction ++ + + ++
Taste and odour removal + + + +
Bacieria removal + 1+ ++ 444
Iron and Manganese Removal + + ++ =
Orgapic material removal + ++ + +44
Fluoride removal = = = =
Total dissolved solids reduction = = = =

Note: + Positive effect, - negative effect, =noeffect
Scurce: International Reference Centre for Community Water Supply 2nd Sanitation
(IRC) August 1931

One of the targets setl up in this Study is to produce safe and potable water. To achicve this
target, disinfection by chlorine is applied to all schemes.

Surface water normally requircs treatment. Dosing with chlorine is the final process for
disinfection. In planning the chlorine dosing system, careful attention shall be paid to turgidity,
not only because it causes aesthetic problems, but also endangers the safety of the water.
Suspended pardicles that may cause turgidily shall be removed (o a preferable level before
chlorination. Otherwise, chlorine will not act as intended. Chlorine shail have a sufficient
contact lime with bacteria. There are a lot of examples of the failure in disinfection when
turgidity is 5 NTU or more. Turgidity of the pre-treated water shall not exceed 1 NTU, a
minimum requirement for chlorine dosage. This value shall be altained al the pre-treatment
including coagulation, sedimentation and filtration.  According to the litcrature, when the
turgidity is less than 1 NTU at pH 8.0 with sufficient contact time more than 30 minutes and with
the residual chlorine; 0.5 mg/l, suspended particles, more than 99%, E-coliforms and parasitic
protozoan are removed safely.
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The following arc excerpts from the MWR 1986 Design Manual. As noted in Remarks, preferable
level of turgidity is Tess than 1 NTU for efficient disinfection.  Many water schemes are not even
meeting the permissible level, 25 NTU.

Parameter Unit Desirable | Permissible Remarks
value value
Colout Troe Colour Units (TCU) 15 50
- Preferably <1 for disinfection
Turgidity NTU 5 25 eficicntly

Aside from the surface water, vnderground water abstracted from deep aquifer is usually safe and
clean. Because of possible pollution from access by human beings and livestock, however, all
schemes shall have equipment for chlorine dosage.

QOutline feature of each treaiment process is further described below;
1} Coagulation and flocculation
Coagulation and flocculation are assumed to be simple hydraulic mixing and flocculation.
Chemicals for coagulation will basically use alum and seda ash which are widely in use in
the couniry.
2) Sedimentation
For convenience of operation and maintenance, it is assumed to apply conventional
horizontal flow sedimentation basin. Retention lime is set at 4 hrs and surface load in
basin is assumed at 1.0 m*/m*/hr.

3) Rapid sand filtration

Rapid sand filters with a rate at 120m/day are assumed. The filter media is backwashed
periodically.

4) Disinfection

The chlarine disinfection is a final step to produce safe water. Sanitary safety is secured
by the contact time more than 30 minutes as staled above. Disinfection will be by use of
chloride of lime or hydrochloride solution, using gravity drip feeds.

{3)  Storage Reservoir/Tank

Storage capacily was assumed to correspond to one day average water demand for small scale
schemes and 12 hours for medium and large scale schemes.
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(4)  Distribution

Gravity flow distribution is assumed and vPVC pipes are proposed.

3.6  Operation and Maintcnance Strengthening Plan
3.6.1 Establishment of Functional Melering System

Melering is a basic tool for effective management of watcer supply schemes. Without metering,
water production and consumption cannot be measured.  Accordingly, tarifl will have no base
for billing. Flat rate tariff is not an optimal solution. People tends to use water without any
restriction.  If a functional metering system is established, people suffering from chronicle water
shortage may significantly benefit from vast amount of water saved from improved customers’
attitude. Eventually water sales and revenue will increase, generaling funds for better
management and operation of the schemes.

Keeping in mind the vulnerable nature of the metering system which can be easily vandaliscd by
the customers, all schemes shall endeavour to keep and pursuc a desirable level of water supply

services in terms of quantily and quality, and a close relationship with the customers in their
routine operation and management.

At the national level, MWR shall be a key player in cooperation and consultation with NWCPC
and MOLA, taking actions for administrative procedures, legislative set-up and national campaign
programme. Thus, MWR shall be responsible for creating circumstances so that cvery water
scheme can easily shift and adopt the melering system. To manage and support these activilies,
the Government shall do the following;

1) Mobilise meter readers from existing staff through KEWI courses for the training
of trainers, and local training programmes;

2) Mobilise accountants for requisile bookkeeping and accounting at District level;

3) Mobilise technicians from existing staff for meter calibration and repair through

KEWI courses for the training of trainers, and local training programmes;

4} Assist DWOs to set-up or refurbish meter repair shops with the necessary
cquipment;

5) Conduct public awarcness campaigns for the introduction of the metering sysiem,
directly and through the media.

At district level, DWOs, Municipalities, Regional offices of NWCPC shall play a important role in
driving all water schemes into introduction of the metering system.

3.6.2 Leakage Control

As described in the foregoing chapters, many waterworks are suffering from a large quantity of

“water losses particularly at their transmission, distribution, and service pipelines. In these
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walterworks, leakage and wastage control are considered effective not only to reduce waler losses
bul to save precious water resources.  With a view to the limited water supply sources in the
country, MWO shall work out a national programme for leakage and wastage control, that
consists of crash and routine sub-programmes.  To materialise this programme, the MWR shall
take the following actions:

1) Establish a short course at KEWI for active leakage control (detection and repair);

2) Mobilise technicians from existing staff through KEW] courses for the training of
trainers, and through local training programmes;

3) Assist DWOs to acquire and install bulk meters at the outlet of each treatment
works and storage reservoir, and subsidiary meters to isolate sub-arcas of each

system;

4) Assist DWOs to set up or refurbish the necessary detection and repair facilities
and equipment;

5) Assist DWOs to prepare the necessary work programmes to cover detection and

repair in the distribution network where the majority of leakages occur.

Along with the implementation of the above programmes, agencies such as DWOs, municipalitics
and NWCPC regional offices shall intensively underlake necessary measures for the wastage
control under overall supervision of MWR.

3.6.3 Stafl Training

The training needs of the above programmes should be reviewed against the latest Action Plan for
the Kenya Water Institute (KEWI) to see if they can be accommodated within the planned
implementation schedule. If not, the KEWI resources should be further strengthened in both
range of courses and capacily 1o accommodate larger numbers of trainces. The subjects for
which training is required will include the following:

1) Meter reading;

2) Meter repair and calibration;

3) Billing and revenue collection;

4) Bookkeeping and accounting, with special reterence to the billing and collection
system;

5) Leakage control and the reduction of UFW;

6) Supcrvisory courses for the above;

7) Water and sewage treatment for operators and supervision,

8) Personal computing using spreadsheel and database sofiware.

3.6.4 Customer Registration

These measures would not be cffective if many consumers exist unregistered. To complement this
programme, unregistered consumers shall be traced in the course of the metering system
development.  Since the consumers are usually reluctant to be registered and metered, the MWR
shall take the following measures to accelerate this;
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1) public campaign on needs of functional metering system, referring o inequity
between metered and unregistercd consumers,

2) rescue people from any dutics arising from nonregistration, and

3) two step approach by scheduling periods separately for voluntary and compulsary
registration.

3.6.5 Chemical Water Trealment

Many waterworks are not dosing with chemicals due to financial constraints and a lack of quest
for better quality of water. To produce safe and potable water, chemicals must be acquired,
stored, and added to process. This priority is absolutely required and failure will not be tolerated
in the intesest of public health. To this end, MWR or other related agencies shall take the
following aciions;

1) periodical water sampling and laboratory testing by district or provincial water
offices,

2) technical guidance to all waterworks for producing potable water and prolecting
water sources from possible contamination, and

3) provide them with necessary equipment and chemical agents required for minimum
level of water testing (pH, turbidity, chlorine residuals, ctc.).

3.6.6 Technical Assistance to Districts

The above programme of work will need significant improvement in the practice and management
of district activities. This will apply to operation and maintcnance of water supply systems as
well as to regulatory tasks, such as control of water abstraction, pollution and water quality. It is
recommended that externally sourced expert engineers should be assigned to groups of MWR
Districts including NWCPC schemes and municipality schemes. They will assist in upgrading
service delivery and regulation and help implement the these programmes.

3.6.7 Water Tankers at Provincial Offices

The Household Survey indicates that during the dry season, more than 50% of the households are
not accessible to water, gelting only once a week. This is particularly serious in ASAL areas.
Life of many vulnerable people and livestock is reportedly jeopardised due to water scarcity. It
is recommended that two or more water tankers should be procured at each provincial office to
alleviate this hardship.

37 Construction Method and Period

The construction period of the project is subjecl to scope and natures of works, physical and
natural conditions prevailing over the project area, method of construction, etc. The proposed
urban water supply development plan is highly diversitied in terms of source development (large
scale dam, run-of-river intake, borehole) and status {(on-going, planned, designed). Taking such
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factors into consideration, construction method and period required for the work are discussed
below.

Water supply systems proposed above consist of the processes widely applied in Kenya. Use of
mechanical equipment is minimised.  Conltractors in the country have a long term ¢xpericnce in
construction of similar trcatment works and pipeline networks.  Hence, the planned schemes do
not require any special skills for construction.  Further, work force such as skilled and unskilled
labourers are abundant and locally available.

The capital materials and equipment are generally available in the domestic market.  Only master
meters, large diameter steel pipes, gate valves, and pipe fittings shall be imported. The following
are sieps required for project implementation.
(1) Feasibility Study, Detailed Design and Financial Arrangement
For the proposed rehabilitation and newly proposed projects, it is absolutely necessary to
do a feasibility study and detailed engineering design. The period required is assumed to
be two years.
{2) Pre-construction Procedures
Various procedures for prequalification tender, tendering, and contract award are required
for the proposed rehabilitation work, planned/designed projects, and newly proposed
projects.  This period is assumed to extend one year.

3) Construction Period

Construction period varies depending on status and nature of the projects. The assumed
construction period is shown in the table below:

Assumed Construction Period

Assuvmed Construciion Period
(Year)

Rehabilitation Works 1

On-going Project

- Present progress less thas 30%

- Prescof progress more tbaa 30%

Type of Project

Planned/Designed and Newly Proposed Projects
- Project with borehole

- Project with run-of.river inlake

- Project with a large dam

F o N N L

- Project with ioter-basin trapsfer

The Afiercare Study on i - 50
the National Warer Master Plan



Chapter 4 Preliminary Rural and Livestock Water Supply Development Flan

CHAPTER4 RURAL AND LIVESTOCK WATER SUPPLY DEVELOPMENT PLAN

4.1  Methodology

The situation of the rural water supply is worse than the urban water supply. Rehabilitation and
rationalisation is considered most urgent and cffective especially for LSRWS.  As regards the
existing SSRWS, they arc usually managed and operated by communitics. Under the
circumstances, most preferred way is periodical support and guidance by the DWOs and the local
authorities concerned so that can lead to sound management.

4.1.1 Small and Largc Scale Rural Water Supply Schemes

In case of the small scale rural water supply (SSRWS), mainly water points with some pipe works
are supply sources to the public and livestocks. On the contrary, the large scale rural water
supply (LSRWS) may have pipe reticulation consisting of trunk, secondary and tertiary mains for
distribution and transmission. Individual connections are a major lype of service canncction.
At the peripheral supply areas, schemes may have water points to serve the surrounding rural
population.  Planning concept for expansion and rehabilitation of LSRWS is similar to those for
the urban water supply (UWS) (refer to (1) Urban Water Supply, in this section). The following
planning concepts, accordingly, are for constructing new SSRWS.

1 Water sources for domestic use may be spring, groundwater (shallow well,
boreholes) or riverbed water from a hygienic viewpoint.

2) Supply basically from water points with minor piping works to supply water o
major instilution such as schools and hospitals

3) Disinfection is a minimum requirement for all schemes to meet MWR water
quality guidelines.
4) Installation of a master meter to increase cost recovery, and the application of

universal metering, ¢specially at large consumers as minimum requirement.

5) Gravity supplies to reduce recurrent costs and pumping being limited to areas
where it is essential.

6) Community bascd organisation and management in line with the decentralisation
policy set up by the Government.

In planning and locating water sources in the rural areas, the following issues related to project
management are considered important for successful operation.

b Tribal issues: Contilicts between tribes are common in Kenya. Selection of the
location shall be decided afier a series of dialogues with the people concerned.
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2)

3)

4

5)

6)

7)

8)

2

10)

Religion: Due to religion, vandalisation of the constructed facilities is also
common. Mcembers of a water user commitice will be selected through clection by
the people concerned.

Cultural issues: Nomads dependent on livestacks move seasonally from place to
place. Provision of water points may cause socio-cultural problems among the
people.

Assessment of public nceds for water: People’s needs for water will be assessed
carcfully.  Where water supply is planned to be constructed by other undertakers,
water poinl construction is not recommended.

Formation of waler user commillee: To ensure sustainability of the developed
water supply scheme, a waler user commiltee responsible for operation and
management of the scheme will be organised within the community concerned.

Public involvement and participation: To increase opporlunities of the public
involvement 1o the schemes, it is more preferable to ask the community to provide
work forces during construction.

Investment cosis to be borne by the beneficiaries: Beneficiaries shall meet part of
investment costs,

Women’s involvement in the slage of design, construction and operation: Women
play an important role in handling water in their daily lives and should therefore be
involved in al} stages of the scheme development.

Hygicne and health education: I is of vital importance 1o instruct people the needs
for safe and potable water, sanilation, water borne diseases related to public
hygiene and health through seminar, meetings, movies, etc.

Tariff: The water user commitlee will set up tariff levied on all customers. The
revenue collected are to cover recurrent costs required for normal operation and
maintenance.

Construction of water peints in the rural areas poses a lot of issues to be tackled both before and
after the project implementation.  The current Study, paying attention to the above, intends to
prepare design criteria for communal water points in the succeeding sections, identifying arcas
where water shortage is crucial, and estimating number of water points required on the basis of
the available data.
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4,1.2 Livestock

Aparl from communal water points lor domestic water use, waler points for livestocks will be
designed at strategic points of the study arca.  Abundant surface water is available in the coastal
and western areas and in castern slope of Mt. Kenya, while the perennial flow is very rare in the
arid and semi-arid arcas. The following concepts are used to identify nceds of and planning the
livestock water points:

1) Earth pans or small dam are most practical methods to supply water to livestack.
2) Despite acrial change in availability of the surface water, estimated incremental
water requirements plus 20% of the present water consumption are assumed to be

design capacity of water pans for safeiy.

3) In selccling potential areas for construction of the livestock water supply, ASAL
areas shall have a priority.

4) Storage capacity of the pans shall be determined in view of the loss due to seepage
and evaporation. It is tentatively assumed that the pan shall have gross storage
capacity of 12,000 m’.

5) Earth pans shall be accessible both for livestocks and human-beings. Each pan

shall be separated into two basins so that livestocks can easily access to one
without polluting the other. Hand pumps shall be constructed near the pans for
domestic use.

4,2 Rehabilitation Plan

As same as the urban water supply projects, it is proposed to rehabilitate the existing rural water
supply projects so that the quantity of water production can be restored to the originally designed
level and water quality can be secured to the standard levels. Characterised by types of the rural
water supply projects, two different approaches were applied.

Due 1o the limited information on the present conditions of the LSRWS, it is assumed that the
component facilities are similar 10 those of the Urban Water Supply. [t is also assumed that
scope of the rehabilitation works will be the same as that of the UWS.

As discussed in the Subsection 1.3.1 of this Report, 848 small scale rural water supply schemes
were eslablished and in operation in the country as of 1995. They arc managed by comniunities,
institutions and NGOs.

1t is hardly possible 1o identify the present operation and maintenance status of these schemes.
Sample surveys carried out jn the current Study suggest that they arc facing serious operational
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and financial problems. This issuc is dealt with in Chapter 11 of the Main Report. In the
present Study, it is assumed that no public investment would be required.

From all the above, full scale rehabilitation of these SSRWS is not considercd.

43  On-going Projects

There are many on-going RWS schemes in the country.  As for LSRWS, 250 projects are under
implementation and 120 projects are in design stage. Outline scope of these on-going projects,
accordingly, are incorporated in the current Study as far as information are available.

4.4  Planning of Newly Proposed Projects

4.4.1 Design Criteria

In principle the same design criteria as stated in Subsection 3.4.1 of this report will be adaptable

even for the rural water supply project. It is, however, necessary to be cognisanl of the
following:

D Protected dug well andfor boreholes are major water sources.  All facilities will

be designed to be protected completely against possible pollution by human beings
and livestocks.

2) Hand pumps installation at dug wells may be applicable for schemes that require
waler production less than 10 m’/day.

3) Balancing tanks, where deemed necessary, will have a capacity of one day water
demand.
4) Roof caichment is considered as one of supply sources 1o meet institutional water

demand including health facilities, churches and schools located especially in the
sparse rural areas.

4,42 Preliminary Design

The newly proposed rural water supply projects will have the same features as those of the urban
water supply projecls.  Exception is only for the source development. Instead of the surface
waler, groundwater is a major water source especially for the SSRWS.

One of the objectives of the present Study is to grasp the scale of the projects in monetary term to
achieve the long term development target for rural water supply. In order to secure accuracy
within an allowable level, several water supply scheme models are developed. The project scale
is largely dependent on served population, source facilities and distribution mode.  With those
factors in mind, the foliowing prototype models are developed.
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Typical Water Supply Models

Model Waler Supply Target STy e

Code Capacity Papulation Source Facilities Distribution Type
5§-1 4 m'/day 200 DBug well with hand pump Point supply

§§-2 10 m*/day 500 Same as above Same as above

Borehole with chlorination
Ls- 600 m’/d 5,000 i i -
! m/day Surface water with full treatment Point and piped supply

1S-2 2,500 m*/day 20,060 Same as above Same as above

Source: The Aftercare Study Team

From the discussion made in Chapter 7 of the Main Report, some districts are expected to be in
short of safe water supply even after completion of the on-going, and planned/designed water
supply projects. Theoretically, it is possible to minimise such water deficit by implementing a
single or a couple number of the new projects.  In selecting one from the above models,
population density, magnitude of the water deficit and availability of waler resources within the
district concerned shall be taken into consideration.

For the purpose of this study, it is tentatively assumed that application method of the models is in
accordance with the following:

1) LSRWS
Basically both Models MS-1 and MS-2 will be applicable evenly.
2) SSRWS

Medels SS-1/2, SS-3/4 and SS-5 will be applicable in the same proportion.

4.5  Livestock Water Supply Facilities

It is planned that the livestock water supply sources arc water pans and/or small dams. A gross
storage capacity is assumed 50,000 m’ per unit, in accordance with the previous NWMP.
Climatic characieristics varies from disiricts to districts. It is krown that ASAL areas are
subject 1o a relatively long dry period of 5-6 months with two rainy periods in a year. 1t is
supposed the rain water and/or seasonal flow are available during the rainy period so that water
storage is required for the rest of the year.

Table - 4.5.1 shows the number of small dams/watcr pans proposed for the respective district.
It is assessed that 597 small dams/water pans are required to meet the long term livestock water
demand in total.  Figure - 4.5.1 shows a samplec drawing of typical water pans.
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4.6 Construction Method and Period

The construction period of the project is subject to scope and natures of works, physical and
natural conditions prevailing over the project area, method of construction, eic.  The proposed
rural water supply devclopment plan is highly diversified in terms of source development (large
scale dam, run-of-river intake, borehole) and status (on-going, planned, designed). Taking such
factors into consideration, construction methed and period required for the work are discussed
below.

Construction works conlained in each SSRWS is actually very minor in terms of work volume.
It is common practice that the rural water supply project will be implemented on a basis of district
unit, as experienced in Kajiado, South Nyanza and Kakamega Districts.  Accordingly it is
assumned that the SSRWS will be implemented on district basis.  The civil works for construction
of waler points and slorage reservoirs do not require any skilled labourers. 1t is recommended
to use labour forces locally available in communities. Community participation to the project is
an essential factor for sound management and effective operation of the schemes afier
construction.  Feasibility study, design and construction may complete in a couple of years. As
for the LSRWS, the same construction period as that of UWS is assumed.

Table below presents the consiruction periods of various types of rural water supply projects.

Assumed Construction Period of Rural Water Supply Projects

. Construction Period (Year)
Type of Project
LSRWS SSRWS

Rehabilitation Works 1 -

On-going Project

- Present progress less than 30% 2

- Present progress more thao 30% | 1

Planaed/Designed and Newly Proposed Projects

- Project with borehole 1

- Project with run-of-niver inlake 2 3

- Project with large pond 2 {for entire district without
| regard to type of project)

Scurce: The Aftercare Study Team

MR has been mobilising its own resources for construction small dams/water pans. . Major
works are carth moving/excavation, which does not require a long period. As such a three-
month period is allowed for construction of each structure,
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CHAPTERS PRELIMINARY COST ESTIMATES

5.1 General Conditions

The proposed long-term development plan comprises: (a) rehabilitation of existing projects,
(b) the on-going projects by the Government, (¢) the planncd/designed projects by the
Government, (d) newly proposed projects, (e) leakage control programme, and (f) metering
campaign.  Of these, the required investment for categories (b) and (c) are available from the
MWR Status Report and the NWCPC Status Report.  As to the category f), all the costs for
procurement and installation of individual meters shall be owed by beneficiaries as sct forth in
MWR regulation. Under the Study, therefore, the preliminary cost estimate is made for the rest
of the categorics.

5.1.1 Unit Cost and Exchange Rate

Unit cost of materials and cquipment is estimated at the price leve! prevailing in February 1998.
An exchange rate, US$1.00 = Kshs 61.1 = Japanese Yen 124.7 (as of 10 February 1998) is
applied in estimating unit cost of imported materials and equipment. Materials and equipment
locally available arc based on market price, the latest quoted price or results of the recent studies
carried out in the country.

5.1.2 Construction Cost

The construction cost comprises (a) direct consiruction cost, (b) land acquisition and
compensation, (c) engincering services for studies, design and construction supervision, (c)
administration cosl by the executing agency and (d) contingencies which are estimated as follows:

1) Direct construction cost: sums of costs required to construct the respective facilities
including intake, raw water mains, treatment works, storage reservoirs, mechanical
equipment, and distribution mains, depending on the schemes.

2) Land acquisition and compensation: 5% of the dirccl construction cost.

3) Engineering services: 10% of the direct construction cost.

4)  Administration cost: 15% of the direct construction cost.

S) Contingency: 10% of the sum of Items 1) through 4).

5.1.3 Rehabilitation Cost of Existing Schemes

As the scope and cost of the rehabilitation are clarified in the questionnaire surveys at most urban
and rural water supply schemes, these estimated costs are utilised in the current study. The direct
construction cost of the rehabilitation works exclusive of the above work items js estimated for
the respective items as follows:
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13 Flow meter: on the basis of a price quotation from manufactures and include an
allowance of 30% of the procurement cost {CIF, Site) to allow creclion, installation
and other associated works.

2)  Chlorination cquipment: the same method as above.

3}  Storage tank: on the basis of the unit construction cost: Kshs 3,137/m’.

4)  Other miscellaneous works

The rehabilitation works will invalve various civil, ¢lectrical, mechanical and other miscellaneous
works, apart from the above major works. It is estimated by applying unit rate of Kshs 4,257/m’

of water produced.

The summary of estimated rchabilitation cost is presented in Table - 5.1.1.

5.2  Construction Cost of On-going and Planned/Designed Projects

The MWR Status Report and NWCPC Status Report provide information on the coaslruction
cost of the on-going and planned/designed projects underiaken by their administration.  In this
Study they are applied in order 1o oblain the total investiment required to achieve the long-term
water supply plan of the respective urban centre.  The costs envisaged in the status reports are
given in Tables - §.2.1 and 5.2.2.

Note, the construclion cost of the on-going projects shows the investment required to complete
the rematning works.

5.3  Construction Cost of Newly Proposed Projects

5.3.1 Urban Water Supply

The direct construction cost of the main structures was estimated in the following manner:

(1)  Source Works

Typical sources involves construction of dams and inter-basin transfes system, run-of-river intake
facilitates, and borcholes.

1)  Large dam and inter-basin transfer system: based on the conslruction cost obtained
from NWNMP after price escalation for the period form 1992 10 1997.

2}  Run-of-river intake: based on the following equation.

Cri = US$740,000 X Qi*"

wherc,
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Cri : Cost of run-of-river intake
Qi : Intake rate, m’/s

A cocfficient US$ 740,000 is referred 1o the feasibility study of the Seven Towns
Water Supply Project.

3)  Borehole with powered pump: based on prevailing local markel prices for the three
major works i) borehole construction, ii) procurement and installation of borchole
pumps with instrument and iii) power receiving.

(2)  Raw Water Main

A cosl curve {cost vs. design intake rate) is developed from the recent study results.  Unit
construction costs for raw water mains (uPVC pipes) are estimated utilising the data collected
from the local contractors. Estimated unit costs vs. diameter are plotted on a cost curve in
Figures - 5.3.1 and 5.3.2.

(3)  Treatment Works

A cost curve (cost vs. production capacity) given in Figure - 5.3.3 is utilised in estimation.

(4)  Storage Facilitics

A cost curve (cost vs. production capacity) given in Figure - 5.3.4 is also utilised in estimation.
(5)  Distribution Pipe Network

1t is roughly estimated by applying a unit rate of Kshs 14,420/m” of water distributed. The rate
is derived from average of water supply projects in Japan.

Table - 5.3.1 presents the summary of the preliminary construction cost for the newly proposed
urban water supply projects.

(6)  Estimated Investment to Achieve Planning Targets

It is the sum of construction costs of the rehabilitation works, the on-going projects, the
planned/designed projects and the pewly proposed projects to achieve the long term urban water
supply plan. ‘The estimated investment requirement is US$ 1,322.2 million as summarised in
table below.
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(7)  Estimated Investment Reguirement for Urban Water Supply Plan

i Type of Project Number of Prejects Amount (US$10%)
Rehabilitation of Existivg Projects 120 44,500
On-going Projects 21 7,400
Planned/Desigoed Projects 21 27,400
Newly Proposed Projects 105 1,243,000

Total 270 1,322,200

Source:  The Aftercare Study Team

On-geing and planncd/designed projects are under way under jurisdiction of MWR and NWCPC.
Thesc organisations will sharc the investment accordingly. It is supposed that MWR and
NWCPC will be responsible for implementation of the newly proposed projects, though
responsible exccuting agency will definitely be determined in the subsequent study stage. As
case may be, local authorities concerned or MOLA will participate in some urban areas.

5.3.2 Rural Water Supply

For SSRWS, the construction cost is at first estimated for the respective typical model. The
method of eslimate js almost identical to that of the urban water supply project.  Unit
construction cost of the respective model as described below:

(1)  Unit Construction Cost of Modcl Project

Model Name Construction Cost (US$)
S8-1 1,980,000
5§82 1,930,000
LS5-1 1,566,000
152 2,801,000

Source: The Afiercare Study Team

On the basis of the additional water development requirement and application methed of the
prototype model, the construction cost of SSRWS is estimated.

'Table - 5.3.2 presents the construction cost of the rural water supply projects for the respective
district. The investment requirement 1o achieve the long term rural water supply plan is
estimated as summarised below.
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(2}  Estimated Invesiment Requirement for Rural Water Supply Plan

Type of Project Number of Projects Cooslruction Cost (US$ 10%)
LSRWS | SSRWS Total LSRWS SSRWS "otal
Rebabititation of Existing Projects 295 0 295 95,100 0 95,100
On-going Projects 239 313 552 54,200 13,500 67,700
Planned/Desigoed Projects 25 192 217 3,700 5,600 8,800
Newly Proposed Projects 52 53,134 51,183 84,100 101,200 185,400
Total 611 51,636 52,247 37,100 119,700 357,000

Source:  The Aftercare Study Team

As the same as the urban water supply, the above invesiment will be borne by the water
undertakers, though further continuous assistance by NGOs are expected to be participaled
especially in realisation of SSRWS.

5.3.3 Livestock Water Supply

According to the MWR's data, average construction cost of small dam/water pan is US§ 0.61/m’

of active storage capacity, resulling in initial construction cost US$ 30,500/small dam/water pan
(50,000 m* x US$ 0.61).

Table - 5.3.2 also shows the summary of the construction cost for the respective district.  The
total construction cost is estimated at US$ 18.2 million for the entire works.

54  Annual Operation and Maintenance Cosl
54.1 Water Supply Facilities

The annual operation and maintenance cost is estimated for the on-going, the planncd/designed,
and the newly proposed projects in order to facilitate the project evaluation.

The cost comprises all expenditures which are required to keep a system in operation and good
condition after it is placed on line. They include expense for annual maintenance and repair
costs, operation costs (ex., salary, power, fuels, chemicals) and misccllaneous costs.  Detailed
estimate is presented in Supporting Report H.

(1)  Cost for Fixed Assct Cosls

The costs for civil works, pipelines and electrical/mechanical works are conservatively assumed to
be 1%, 1%, and 5% of the initial construction costs, respectively.
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(2)  Salary Cost

According 1o the 1986 Design Manual, the minimum staft requirement of the treatment works is
13. In addition, there must be adequate number of meter readers, administrative staff,
supporting stall, etc. The required total staff is therefore cstimated as a function of total
population served.

(3}  Chemicat Cost

"The unit rale is assumed to be Kshs 0.7 per water production (m*) for chlorine and Kshs 1.3/m’
for alum.

(4)  Cost for Power and Fucls

The power requirement varies largely from one scheme to another, characterised mainly by water
treatment process and water intake and transmission. It is considered difficult to assess the
power requirements on a same basis for all schemes. Power costs are therefore estimated for
cach works on an adhoc basis.

The estimated annual operation and maintenance cosls are as shown in Tables - 5.4.1 and 5.4.2.
5.4.2 Leakage Reduction Programme

It is hardly possible to ¢slimate the cost for this programme because the actual situation varies
greatly from one urban centre lo the another. [Especially in Kenya, this programme is
recommended to be implemented as one of the national water supply scctor programme
comprchensively, covering all existing urban water supply and rural water supply schemes.
Referring to the actual annual expenditure of typical Japanese municipal water supply and taking
into account of a difference in price levels between Kenya and Japan, it was estimated at Kshs 3
per water production (m’).

5.4.3 Summary of Annual Cost

The annual operation and maintenance cosl is summarised in the table below:

Annual Costs for Urban Water Supply

Type of Project Asount (US§10°)
On-goiog Projects 1,676
Piapoed/Designed Projects 15,358
Newly Proposed Projects 14,234
l.eakage Reductios Programme 23,567
Total 54,835

Source:  The Aftercare Study Team
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Annual Cost tor Rural Water Supply

Type of Project Amouct (US$10%)
LSRWS SSRWS Total
On-poing Projects 13,183 746 13,929
Planned/Designed Projecis 415 617 1,032
Newly Proposed Projects 1,320 737 1,877
Leakage Reduction Programme 8,029 - 8,029
Total 22,747 2,120 24,867

Source:  The Aftercare Study Team

The annual operation and mainienance cost will be shared by the water undertakers concerned.

The leakage reduction programme is expected to be launched as a nation-wide campaign under
coordination of cvery water undertakers.

As for livestock water supply, the proposed small dams/pans will be located in a relatively remote
area and of earthfill structure. They are almost free from opcration and maintcnance and
therefore the minimum cost, one percent of the initial cost is allowed as annual operation and
maintenance cost.
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CHAPTER 6 IMPLEMENTATION PROGRAMME

6.1  Criteria for Project Ranking among Urban Centres and Districts

Reliable data on project status are a few. Under such condition, project ranking in terms of
urgency is tentatively made. Major data sources for the study are “Household Survey on Water
Usc and Sanitation” and “Survey on Urban Water Supply” both carried out under the current
Study, “MWR’s Project Status Reports”, “Questionnaire Survey on Needs of Rehabilitation” by
MWR and “Welfare Monitoring Survey II” by World Bank. Careful attention are paid to
keeping consistency of these data. It is however cssential to make a review of the ranking
discussed below, when updated data are obtained. Working procedures for the project ranking
comprise of the following four steps;

Selection of factors and parameter setting to estimate rating scores are made separately for UWS,
RWS and Livestock Water Supply. For simplitication, weighting among factors is not
considered.  Project ranking is based on the total rates computed for cach scheme and district.

6.1.1 Urban Water Supply

As sauce-economic and lechnical factors, the following eight key factors are considercd
representing urgency or needs of piped water supply. They are: 1) service coverage by water
supply schemes, 2) water supply conditions in the supply areas, 3) health conditions, 4)
contribution to indusirial and commercial development, S) contribution to tourism, 6) willingness
and affordability of households and 7) cost eftectiveness.

(1)  Percentage of Scrved Population to Total Supply Area Population
This implies the service coverage in the supply areas. Although other type of water schemes

sometimes exist in the supply arcas, this coverage ratio may suggest needs of expansion and
augmentation of the UWS,

Service Ratio
. . Score
{Pop Served/Pop in Service Area)
more than 504 1
S0 or less 2

(2  Water Supply Conditions in the Supply Arcas

Many people, even those serviced from piped water supply, are suffering from serious water
shorlage due mainly to significant gaps between the production capacity and the water
requirements. Percentage of the production capacily to the 1995 estimated water demand, as
considered appropriate, is selected as the factor.
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Supply Counditions
(W. Production/1995 Water Requirements)
more than 75%
T5% - S0%
50% - 25%

25% o1 less

Score

PO PR

=

{3)  Health Conditions

A provision of safe and clean water will significantly improve the living cnvironment and
accordingly public hcalth as seen in many developing countrics. The household survey indicates
that almost all households despite poor and rich, are suffering from waler relaled discases.  Due

to the limited sources, district data on population case of vomit/diarrhoea and fever/malaria are
ulilised.

Health Conditiens
Population Case Percentage/Max Perceolage Score
(Vomit, Diarrhoea, Fever, Malaria}
Lessthan 25%
25% - 50%
0% - 75%
More than 75%

PN [VCR PN [

()  Contribution to Industrial and Commercial Development

Industrial development, as addressed in Sessional Paper No. 2 and the 8th National Development
Plan, is one of the most important goal 1o create job opportunities to the growing number of the
working forces. For the ranking, it is assumed that cach district centre has more room for the
development than the others.

Factor Score
District Centres 2
Ciber Urbao Cealres H

(5)  Contribution to Tourism

Tourism is one of the most important industries in Kenya. The previous MP indicates that

development of reliable, safe and potable water supply is in a urgent need for acceleration of the
tourism indusiry.

Name of Urban Ceatre Score
{Nairob#), Malindi, (Mombasa), 2
Lamu, Marsabit, Kericho,
Nakuru
Other ‘U.Iban Cenlres i
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{(6)  Willingness and Aftordability of Houscholds

According to the Household Survey, people’s willingness to pay for water is rather high, Hence,
income levels of average houscholds in each district were looked at o determine if the houschold
could afford monthly payment for water bill.  The following cquation is utilised for the
evaluation of atfordability.

Water C li iff
Monthly Ave. Houschold Incame x 3% > Monthly Water Consumplion x water tariff

(230 Kshs)
Affordability Score
{Monthly Average Housebold Income)
More than > 7,700 Kshs 2
7,700 Kshs or Jess

(7)  Cost Effectiveness

Unit praduction cost of the planned schemes is selected as a factor for the cost eftectivencss.

Unit Production Cost Score
More than > 1,000Kshs/m’ 1
1,000Kshs/m’ 2

6.1.2 Rural Water Supply

Criteria for project ranking for rural water supply (RWS) is basically similar to the one for urban
water supply (UWS),

The mejorily of the rural population do not have any access 1o safe water.  To provide people
with safe and potable water, water supply system development is urgently required particularly in
the arid and semi-arid areas. As discussed above, severity of water shortage during dry seasons,
service coverage, health conditions, contribution to tourism, people’s willingness and affordability
to pay for waler, and cost effectivencss of the planned schemes are considered as key determinant
factors for ranking the projects. Instead, contribution to industrial and commercial development is
disregarded as any significant difference in the commercial and industrial activities are not
observed in the rural areas.

(1)  Percentage of Served Population to the Total Population

This is a most fundamental factor that represents the water supply condition in the districts.
Although many water schemes are developed throughout the country, service coverage ratio
ranges widely between districts. To achieve coverage goals by the year 2010, RWS development
is considered mosi cifcctive. Accordingly, the 1995 service coverage ratio in each districis is
sclected for the cvaluation.
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Service Ratio
{1995 Pop. Served/District Pop.)
More than 75%
5% - 50%
50% - 25%
25% or less

Score

LS YRR

=

) Water Shortage during Dry Season

Many people are suffering from serious water shortage during dry season. Pcople who are
dependent on river water in ASAL arcas are most miserable. They, spending several hours,
coltect waler and it is very ofien that they cannot access to any water in severe dry season. Early
provision of safe and clean water by construction of RWS may save these people from shortage.
Time spent for collecting water by these population is considered as most representative factor
for this situation.

Time Speot by Households who don’t
have safe water sources Score

(Total time spent/maximum) (%)
More thaa 75%
75% - S0%
50% - 25%
25% or less

o || D |-

(3)  Health Conditions

A provision of safe and clean water will significantly benefit on improvement of living
environment and accordingly public health as seen in many developing countries. Same paramcter
as in UWS is utilised for the ranking.

Health Coaditions
Population Case Perceatage/Max Percentage Score
(Vomit, Piarrhoea, Pever, Malaria)

Less than 25% L]

256 - 50% 2

50% - 75% 3

More than 75% 4
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()  Contribution to Tourism

Same parameter as in UWS is utilised for the ranking.

Nane of Districts Score
(Nairobi), Kilifi, (Mombasa), Lamy, 2
Marsabil, Kipsigis, Nakuru
Other Districls 1

(5)  Willingness and Affordability of the Customers

Same parameter as in UWS is utilised for the ranking.

Affordability
{Montbly Average Household Score
Jocome)
More than > 7,700Kshs 2
7,700Ksbs or less

{6)  Cost Eftectiveness

Same paramcter as in UWS is utilised for the ranking.

Unit Productien Cosl Score
More tkag > 1,000Kshs/m’ 1
1,000Kshs/m® 2

6.1.3 Livestock Water Supply

Nomads in ASAL move [rom arca 1o area to feed livestock.  Without water, their lives are likely
to be endangered. Liveslock population and climate conditions (rainfall) are essential to assess
the project needs. Project ranking is made assuming the following:

Evaluation Hteno Classification Score
More than 300,000 heads 2
300,000 heads or less
Less than 500 mm
500 - 900 mm

900 - 1,500 mm
More thap 1,500 mm

Number of Livestock Unit

Aunnual Rainfall

| B § ) | e | e

Source:  The Aftercare Study Team
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6.2  Priority Orders of the Schemes

In evaluation, weights of urgencics among the above faclors are not considercd, Results of the

project ranking for urban, rural and livestock water supplics are given in Tables - 6.2.1, 6.2.2 and
6.2.3.

6.2.1 Urban Water Supply

Most of the urban centres have on-going augmentation projects. Some of them do not have any
existing water supply schemes, which are usually small in population.  The results of the project
ranking are also summariscd in the table below:

Results of Project Ranking (UWS)

Rank Existing Facilities No Existing Facilities Grand
On-going | No Projects|  Total On-going No Projects Total Total
B AL Q) (OO I 3 3 I ) I )]
A 1 4 1 21 27 a 0 0 2 2 29
B g | 13 1 33 55 1 ¢ 0 7 8 63
C 2 4 6 33 47 0 0 0 o o 47
Total { 11 | 21 8 §9 129 1 0 0 9 10 139

Note: Nairobi and Mombasa are excluded from the above. (1) implies the scheme will have sufficient capacity
to meel the 2010 water demand by on-going project under construction stage or by the exisling
production capacity and (2) implies pot sufficient all the time. No projecls mcan no expaosion of
augmenlation projects under construction stage are currently underiaken.

Excluding Nairobi and Mombasa, there are 139 urban centres, oul of which 29, 63, and 47
centres have a rank of A, B, and C, respectively. There are (wo urban centres ranked A, which
have no existing or on-going projects. They are Lemok (4,405 population) and Simat {7,717
population) in Uasin Gishu district. These two centres are small in terms of population.

Cheptais (3,361 population) in Bungoma district assessed as Rank A operate their water supply
schemes which have sufficient production capacity at present o meet the eslimated 2010 water
requircments.

Other urban centres ranked A, which have no on-going projects (under construction stages) and
not sufficient production capacily, include Karuri (18,716 population) in Kiambu, Msambweni
(7,247 population) in Kwale, Garsen (4,232 population) and Hola (12,853 population) in Tana
River, Tala+Kangundo (14,656 population) in Masaku, Mwingi {5,469 population) in Mwingi,
Miito Andei (4,938 population) in Makueni, Bute (2,543 population), Eldas (2,242 population)
and Wajir (26,239 population) in Wajir, Ahero (11,661 population) and Kisumu (231,327
populalion) in Kisumu, Homa Bay (30,995 poputation) in Homa Bay, Migori (14,913 population)
in Migori, Naymira+Kebirigo (7,130 population) in Nyamira, Narok (19,859 population) in
Narok, Kilgoris (7,665 population) in Transmara, Mawalie+Malakisi (3,119 population) in
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Bunogma and Luanda {4,246 population), Mbale (3,672 population) and Vihiga/Majengo (5,274
population) in Vihiga District (21 urban centres in total).

Remaining urban centres ranked A, which have on-going projects under construction stages ar¢ 5
in number. Out of them, Elwak (8,087 population) and Rhamu (5,144 population) in Mandera,
are assessed that design capacitics of the on-going projects (under construction stage) are less
than 50% of the estimated water deficit (2010 water demand - production capacity of the existing
scheme} expected in 2010 (2 urban centres).

In Chapter 7, priority projects will be selected from the above urban centres (2 + 21 + 2) in block
letters.

6.2.3 Rural YWater Supply
District ranking for development of the RWS are as follows:

Results of Project Ranking (RWS)

Rank 1‘:.‘05_0{ On-going Projects {Design Cap.>W. Demand)
Districts Sufficient Not Sufficient
A 11 o i1
B 20 2 18
C 18 3 15
Total 50 5 45

Note: Naircbi and Mombasa are excluded.

In all of 11 districis ranked A, on-going projects are not sufficient to meet the estimated 2010
water demand even by completion of on-going projects. They are Kilifi, Kwale, Tana River,
Kitui, Makueni, Mandera, Wajir, Migori, Kipsigis, Narok and Transmara districts. These
districts are further assessed to select priority districts in Chapter 7.

Of all the districts ranked B and C, only five districts have sufficient scale of the en-going projects.
They are Marsabit and Uasin Gishu (2 districts as Rank B) and Taila, Isiolo and Meru (3 districts
as Rank C).

6.2.4 Livestock Water Supply
Resulls of assessment with the estimated 1995 livestock units are presented also in Table - 6.2.3.

Arcas ranked “A” for construction of water pan/dams are six districts including Makueni, Garissa,
Mandera, Wajir, Narok, and Baringo.
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6.3  Implenentation Schedule

Iinplementation schedule is worked out taking into account several aspeets of the schemes
including results of the project ranking, scope and volume of proposcd works, costs and period
required for construction and rehabilitation.  The following assumptions were made:

6.3.1 Urban Water Supply

(1) In case of the Jarge sized urban centres more than 100,000 population, three year period is
required for financial arrangement, feasibility studies, detailed design, etc. prior to
initiation of the construction for expansion and augmentation. For small urban centres
this period is reduced to 2 years. In case rchabilitation work at the urban centres where
any expansion work is not required, this period is further reduced to onc year.

(2)  Rchabilitation (not including rationalisation) requires one year period in principle.

(3)  Construction period is three years despile size of the urban centres and work volume
required for developing the schemes.

4) Rationalisation which require a long period of four ycars at least, is done in parallel with
the above rehabilitation and expansion works.

An implementation schedule prepared on each scheme basis is schematically portrayed in Figure -
6.3.1, which reflects the progress of the on-going projects.

Ii is to be noted that the above implementation schedules are preliminary ones to achicve targets
sel up in Section 2.1.4 by the year 2010, which shall be reviewed for furiher amendment and
revision.

6.3.2 Rural Water Supply

Assumptions made above for the urban water supply are cfcctive also for the rural water supply.
To work out the implementation schedule on a district basis, minor adjustments were made as
follows:

(1)  As regards the large scale rural water supplics, two year period is required for financial
arrangemenl, feasibility studies, detailed design, etc. prior to initiation of the construction
for expansion and augmentation.  For small community bascd rural water supply schemes
this period is not considered cxplicitly. Because of scale and number of the schemes, all
works for surveys, studies, design and construction are done simultancously on an adhoc
basis.

»

(2)  Rehabilitation of each scheme (not including rationalisation) requires one ycar period in
principle. Because of number of the schemes in each district, three ycar period in total is
required for all the work in the district.
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(3)  Construction period is four or five years, depending on number of schemes planned in
cach district.  Five year period is minimum for developing 1,000 schemes or more in one
district. If number of the planned schemes is less than 1,000, four year period is
considered appropriate.

(4)  Rationalisation which require a long period of three - five years at least, is done in parallel N
with the above rehabilitation and expansion works. @

Figure - 6.3.2 and Figure - 6.3.3 show the implementation schedule prepared for developing the
rural waler supplies, thai reflects the schedule of the on-going projecis.

6.3.3 Livestock Water Supply

Construction of the livestock water supply in the districts ranked “A” will precede other areas.
With a view 10 the work volume and number of the schemes to be constructed, two year period is
for financial arrangement, studies and detailed design and three year period may be allowed to

conplete the construction in each district.  Figure - 6.3.4 portrays the implementation schedule
for development of the livestock water supply.
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CHAPTER 7 PRIORITY PROJECTS

7.1 Rehabilitation
7.1.1 Factors Considered

Peoject ranking made in the preceding sections does not reflect the operational status of the
existing schemes. It is necessary to cvaluate efticiency of the exisling schemes in order to select
priority projects for rehabilitation.  The following cfficiency factors were tentatively selected:

(1)  Metered Connection (relaled to accounted-for water ratio)

Depending on metered or not, subscribers are likely to change their attitudes for water use,
according to the previous and current studies. In gencral, percentage of metered connections to

the total connections well represents an efficiency of the water supply, or accounted-for water
ratio.

Metered Conneclions/Total Connections Score
More than 75% 1
50% - 75% 2
S0% or less 3

2) Opcrational Hour (related 1o production efficiency)

Many treatment works supply water intermittently. They are usually in operation less than 16
hours a day. This silvation is very obvious in the rural water supply. It is a basic requirement to
operate trealment facilities on continuous basis. If continuous supply is achicved, water
production would increase significantly.

Opcrational Hours per Day Score
More than 20 hours i
15 - 20 bours 2
15 hours or less 3

3) Chlorine Dosage {related 1o quality control)

The Household Survey indicates that the majority of the people are not satisficd with the present
waler supply services. Major reasons for this are Jow pressure (less water availabie), poor quality
of supplied water, and poor management. As assumed from these replics, all water supply
schemes are not always dosing chemicals (or chlorine) on daily basis. Many schemes,
particularly small scale schemes, are supplying water without proper treatment.
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Frequency of Chlorine Dosage Score
Daily 1
Not daily 2

In the sclection, results of the project ranking in Section 6.2 are also incorporated in addition to
the above.

7.1.2 Results of Evaluation
(1)  Urban Water Supply

Unit incremental rehabilitation cost shall not ¢xceed wnit incremental cost for expansion.
Keeping this in mind, evaluation is made only for the schemes ranked “A”, which have the
exisling schemes. For evaluation, lechnical data obtained from the current Survey on Urban
Water Supplies by JICA Study Team and the Survey on Needs of Rehabilitation by MWR are
utilised. Any weight between factors are not considered in evaluation. Urban water supply
schemes thus evaluated are classified into two: UWS operated at relatively high efficiency and at
low efficiency. Results are given in Table - 7.1.1. It is to be noted that the present evaluation is
tentative one, based on data available. When more reliable data are obtained, technical efficiency
of cach scheme shall be re-evaluated.

The {ollowing 20 schemes are recommended for urgent rehabilitation.

Prioritised Scheme for Rehabilitation

Bistrict Code Name of Urban Scheme

1. {Kiambu u.3 Karuri

2. {Kwale U-46 Msambweai

3. |Lamu U-47 Lamu

4. {Tana River U-58 Garsen

5. U-59 Hola

6. [Masaku U-77 Kangunde

7. |Mwingi u-9 Mwingi

8. |Garissa U104 Garissa

9. U-110 Rhamy

10, |Wajir U-113 Bute

11 U-114 Eldas

12 U-116 Wajir

13, |Kisumu U-119 Ahero

14. |Migori U-136 Migori

15. |Kajiado U-141 Kajiado

16. | Transmara U.174 Kilgoris

172, |Bungoma U-200 Cheptais

18, |Vihiga uU-213 Maseno/Luanda

19. U-214 Mbale

20. U-215 Vihiga/Majenco
The Aftercare Study on It -74
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As will be discussed in Subscction 7.2.2, six schemes of the above 20 (Msambweni, Kangundo,
Wajir, Kilgoris, Mascno/Luanda and Mbalc) are also selected for urgent expansion and
rchabilitation.  Accordingly, these six schemes are excluded from further discussion.

(2)  Rural Water Supply

Although many schemes encounter opcerational and financial problems, overall fealures of the
schemes are not known. Therefore, analyses for selecling rural schemes were cancelled. It s,
however, recommended that rehabilitation of the existing schemes will be carried out in parallel
with the ¢xpansion and/or on-going projects at all rural districts (refer to Section 7.2).

7.2  Expansion
7.2.1 Factors Coensidered

Project ranking in the foregoing Sections is based on social and technical factors.  Due 1o a Jack
of data on scheme basis, social factor evaluation is made utilising district data. Factors selected
for the project ranking may not be comprehensive and proper. More in-depth and thorough
studics based on reliable and accurate data are required. To minimise such deviation of the
project ranking, the selected schemes are further discussed from the following viewpoints;

(1)  Development Status of the Scheme

Status of the scheme whether it has on-going projects is an imporiant aspect Lo identiy priorily
projects.

(2)  Water Production to Be Expanded

Magnitude of the project scale in terms of production capacity is not considered in the project
ranking. Depending on schemes, shortage of water production varies significantly.

{3)  PIP Projects

The Government has prepared PiP, in which pricrity projecis in the water supply scctor are
jdentified in a form of the project list. For the present prioritisation, the sclected schemes are
confirmed in the list.

4) Impacts on Environment

Development of water supply systems may sometimes entail environmental problems. Particularly
construction of the inlake and water absiraction from the limited water sources might be
influential to the fauna and flora at the construction site and to the other water users in the
rivershed.
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7.2.2  Sclected Priority Projects
(1 Urban Water Supply

Urban centres ranked “A” where production deficits arc expected in 2010 can be grouped into
three: i) centres that have no water supply schemes al present (2 urban centres), ii) centres that
have cxisting schemes for which augmentation projects are under way (2 urban centres), or iii)
centres for which no projeets are undertaken (21 urban centres).  They are all evaluated from the
factors stated above. The resulls of evaluation as given in Table - 7.2.1 recommends 8 out of
25 urban centres for urgent rehabilitation and augmentation as parallel works.

{2) Rural Water Supply

Eleven districts sclected in Chapter 6 are candidates for urgent implementation. Due to financial
arrangement and manpower resources required for the project implementation, it is considered
desirable to determine most vrgent districts out of 11. Although factors are basically same as

those for the urban water supply, the following two are considered as key factors in case of the
rural water supply.

1} Project status

FINIDA assist communities in developing a number of borehole schemes (community
waler supply management project) in Kakamcga, Bungoma, and Busia Districis in
Western Province. There are many small schemes being developed by NGOs and other
institutions. Under WRAP project, surveys and studies on the existing rural water
supply schemes are carried out in Baringo, Kajiado, Kilifi, Marsabit and West Pokot
districts.  JICA, in its Study on Water Supply for Seven Towns in Eastern Province,
carried out the survey on the exisling community based water supply schemes in the study
areas. After these studies, no funding sources are identified yet for the next stage
development.  Hence, merely districts where communily water supply schemes are under
implementation by FINIDA are excluded from the current selection.

2) Estimated Water Deficit in 2010

The estimated 1995 nen-served population of these districts are summarised in Table -
7.2.2, which also gives the estimated water deficits in 2010. 1t is tentatively supposed that
districts where the deficits are large in quantity (more than 10,000 m¥day) will have a
higher priority.

Districts assessed highly urgent are the following 6 districts: Kilili, Kwale, Migori,
Kipsigis, Narok and Transmara districts.
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{3)  Livestock

Based on the evaluation result presented in the previous Chapter 6, the projects of the following 6
districts with high priority were selected as priority livestock water supply projects.

Priority District for Livestock Water Supply

l Province District | Livestock
Eastern Makueni 1,330,000
North-Fastern  [Garissa T L,109,500
Maadera ! 253,300
Wajit 435,300
Rift Valley  Nawok | 261,900 |
Baringo 734,200

Source: The Aftercare Study Team, 1928

7.3 Qutline Scope of the Proposed Projcct
7.3.1 Rehabilitation
Urgent rehabilitation is recommended for 20 urban water supply schemes.  Out of them, five

! schemes which are also selected for expansion and rehabilitation are excluded in the following
summary table.
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Summary of Rehabilitation for UWS

. et A g
Code Nan;ec::;l;ban Pgi L::zn Soope of Rehabiliation Morks Rehaﬁ?;;ztai:f Cost
(m’/day) m Q) @) @1 6| ® (US$1,000)
u-3 Karuri 624 X X X ]
U-46 Msambweni 624 X X X X 142
U-47 Lamu 575 X X X X 117
U-58 Garsen 160 X X X X X 57
U-59 Hola 228 X X X X X X 105
U.77 Kangundo 441 X X X X 95
U-91 Muwingi 300 X X X X X X 1458
U-104 Goarissa 1,440 X X X X X X 353
U-110 | Rhamu 140 X X X X 46
U-113 | Bule 202 X X X 54
U-114 | Eldas 65 X X X 36
U-116 | Wajir 48 X X X 38
U-119 | Ahero 23 X X 33
U-136 | Migori 960 X X X X 134
y-141 Kajiado 2,000 X X X X X 533
U-174 | Kilgoris 864 X X X X X X 249
U-200 Cheptais 2,400 X X X x X X 505
U-213 | Maseno/Luanda 1,192 X X X X X X 309
U-214 | Mbale S50 X X X X 114
U-215 | Vihiga/Majengo 63 X X X X 41
Fotal 10,080 3,244
Note: (1) Intake facilities, (2) Trealment works, (3) Storage tanks, (4} Pipeline, {5) Master meters, and {6} Chlorine dosing
cgquipment.

Source:  The Aftercare Study Team
7.3.2 Expansion

(1)  Urban Water Supply

Present status and cutline scope of the eight (8) water supply projects are briefed below.

1) Msambweni

Msambweni urban centre had a population of 7,247 in 1995. The existing water supply
scheme operated by MWR has production capacity, 624 m*/day, not sufficient to meel the
present water demand, 1,704 m’/day. The existing scheme extracts groundwater from
the two borcholes.  Chlorine is dosed daily for domestic use. No other treatment than
chlorination is practiscd.  Due to population growth, water demand is forecast to be
more than 3 times the present value.
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As for future expansion, river walcr is assumed as waler source. The required capacity of
the treatment works is 5,000 m’/day. Total length required for transmission and
distribution is estimated at 37 km.

2) Tala+Kangundo

Tala/Kangundo is located in Masaku District. It has a population of 14,656 in 1995.
There is no on-going projects.  The existing scheme operated by Town Council depends
on two borcholes as water sources. Exiracted groundwater, pumped up to the storage
tank, then boosted to hill tank and are gravitated to the customer. Rapid population
growth in the coming 15 years will result in water deficit, 7,490 m’/day in 2010.

As same as Msambweni, river water is supposed as water source for the new treatment
works. It has a production capacity, approximately 7,000 m’/day with full treatment.

3)  Wajir

Whajir is a district centre in Wajir district. MWR is a responsible agency for operating the
existing schemes, which extracts groundwater from shallow wells. lts yield is very
limited, 48 m*/day, not sufficient to meet the present water demand.  Major customers of
this scheme are government offices and small number of houses.

In the vicinity of Wajir, there is no promising water sources other than groundwater.
Construction of boreholes are proposed as major water sources. No treatment is
required other than chiorination. Treatment works to be constructed will have production
capacity of 9,000 m’/day. Pipeline length to supply waler to the residents extends to 38
km in total.

4) Kisumu

JICA Study on developing the existing water supply scheme is currently on going.  Its
operational body is Municipal Council. It has two waterworks, Kajulu and L. Victoria
walerworks. The supply capacity of these treatment works is merely one third of the
estimated water demand in 1995. Since the present water source is the Lake Victoria, it
applics conventional treatment process.  Several water sources for fulure expansion are
assessed in the JICA Study.

Tentatively it is assumed that the impounded water of the dam is water source that require
full treatment.” Production capacity of the treatmemnt works is 61,000 m’/day. Storage
tanks to be constructed will have 30,000 m’ storage to supply water continuously. Total
pipe length to be instalted will be 1,170 km.
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5) Homa Bay

Homa Bay has a urban water supply scheme operated by MWR, with a design capacily,
1,500 m*/day. The treatment process applied is conventional type, consisting of
coagulation, sedimentation, filtration and disinfection. The existing intake on Lake
Victoria is choked with water “hyacinth’ causing problems in the supply of water. The
existing pumps are also not adequate with no standby arrangements.  There is no project
underway around the areas.

As for future expansion, it is proposed that surface watcr is a major water source.
Treatment works to be constructed will have a production capacity 12,000 m’/day.
Pipeline 1o be installed will have a total length, 363 km.

6) Narok

The Narok river and spring are water sources of Narok Urban Water Supply Scheme. It
produccs 1,315 m’/day. The treatment process applied is also conventional type,
consisting of coagulation, sedimentation, filtration and disinfection.  Service arca has a
population of approximately 30,000. Due to recent heavy rains, the scheme has been
heavily damaged. Distribution mains are washed away and intake chamber are clogged.
Rehabilitation and augmentation of the scheme are urgently required.

Narok water supply expansion will depend on impounded water of the dam to be
construcied as no water source is available. Conventional treatment process is assumed
to treat the raw water.  Pipeline length to be constructed extends to 69 km in total,

7y Luanda/Maseno

Maseno wates supply was constructed in 1957 and expanded in 1978 and 1987. This
scheme operated by MWR serves Luanda/Mascno urban centre and its surrounding rural
arcas. I takes raw water from the existing open furrow. After full ireatment, it supply to
approximately 68,400 population. The scheme has been heavily affected by the recent
heavy rains with section of the furrow washed away and filters clogged. Some section of
distribution system has also been washed away.  The estimated water shortage in 2010 is
23,000 m’/day.

Future water source is same as the exisling system. Full treatment is required to treat
the turbid river water.  Production capacily of the expanded treatment works is arcund

23,000 m’/day. Pipeline length inclusive of transmission and distribution is arcund
300 km.

8) Mbale

Mbale water supply was commissioned in 1975. Conventional treatment process is applied
to clarify the turbid river water. It has production capacily of 960 m’/day, servicing
20,000 population.  Approximately 450,000 population reside in its supply area.
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Despite its large supply arca, Mbale urban centre is smail with 3,700 population in 1995.
To meet the rapidly growing water demand, it is considered urgent to implement the
project.

As the design is currently under way, no accurate information on the design factors are
available to the JICA Study Team. According to the MWR Praject Status Report, the
new treatment works will have a production capacity of 22,500 m’/day.

Total project base cost required for rehabilitation and expansion is estimated at US$ 149.3 million.
out of which US$ 2.5 million and US$ 146.8 million are for rehabilitation and expansion of the

prioritised urban waler supply schemes respectively.

Summary of Expansion for UWS

Scheme Name | Production |Production| Water |Treatment| Storage | Lengthof | Estimated Costs
Cap.of the | Cap.tobe | Source | Process |Tagk Cap.|Distribution (US$ 1,000
Existing (m") | Expanded (m’) Pipes (km)
Reh. Exp.
Msambweni 624 4937l S F 2,600 37 1421 3,796
Kanguodo/Tala 441 6,885 S F 3,500 51 95 5,309
Wajir 48 9,088 G C 4,700 68 38 9,608
Kisumu 14,565 60,750 D F 30,200 436 1,172 74257
Homa Bay 1,500 11,524, S F 6,000 87 363 8,257
Narok 1,315 9558 D F 4,700 69 249 27,242
Maseno/Tuanda 1,192 23,174 N F 11,700 170 309] 15,331
Mbale 960| of S ¥ 0 0 114 34
Total 20,645 125.915| 63,400 918 2.481| 146,834

Note: 8... surface water, G...groundwater, D...impounded dam, F... full treatment, C... chlorination
Source: JICA Study, 1998

(2) Rural Water Supply
The estimated project base cost includes LSRWS and SSRWS.  Investment cosl sequired for

rehabilitation and expansion is US$5.5 and US$44.4 million in total. If these schemes are
implemented as planned, new 11,968 SSRWS will start operation under Phase 1.
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Summary of Rehabilitation and Expansion for RWS

Type of Nos. of Productim‘] (;ap. Production Major | Estimated Costs (US$ 1,000)
Districts Scheme Schemes 1o | of the Existing ] Cap. tobe Walter
) be Developed]  (m’fday) Expanded | Sources Reh. Exp.
Kilifi LS 0 2,416 0 - 1,290 0
SS 2,416 9,592 13,804 G - 4,784
Kwale IS o 2,160 0 - 645 0
) 2,080 7,727 11,883 G - 4,118
Migori LS 0 469 0 S 323 0
) 3,411 2,539 19,486 G - 6,754
Kipsigis 1S 0 387 0 - 645 0
58 3,537 5.943 20,199 G . 196
Narok LS 7 2,049 5,975 G 1,955 12,196
o ss 524 1,443 2,987 G - 1,038
Transmara LS 9 25 7,122 S 645 15,328
SS G 400 0 - - 0
Total LS 16 7,946 13,097 5,503 27,524
o) 11,968 27,644 68,359 - 16,890

Note:  S... surface water, G...groundwater, D...impounded dam, F... full treatmerd, C... chlorination
Source: JICA Study, 1998

&9

Livestock Water Supply

Total estimated project base cost for construction of the livestock water supply is US$7.9

million. Under this project, it is planned that 260 livestock water supply facilities will be
construcled.
Summary of Livestock Water Supply
Districts Nos. of Total Estimated Costs
Schemes Storage {m’) {US3 1,000y
Makuent 79 3,930 2,410
(Garissa 98 4,900 2,989
Mandera 23 1,150 702
Wajir 39 1,950 1,190
Narok 16 800 488
Baringo H 2,200 1,342
Total 299 14,950 9,121

Source: JICA Stedy, 1998

7.3.3 Felal Project Cosl

Project costs of the prioritised projects including rehabilitation and expansion are summarised in

the table below.

Total project base costs are summed up to US$ 208.4 million, out of which

US$ 8.0 million and US$ 200.4 million are for rehabilitation and expansion, respectively.
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Project Base Cost Summary

Unit: USS 1,000)

Type of Scheme No. Rehabilitalion Expassion Total

Urban Water Supply (Reh) 15 2,481 2,481
-ditto- (Exp)+{Reh) 8 146,834 - 146,834
Rural Water Supply - Large 16 5,503 27,524 33,027
Rural Water Supply - Small 11,968 - 16,850 16,850
Livestock Water Supply 260 - 9,121 9,121
Total 1,984 200,369 208,353

Source:  JICA Study, 1998
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Final Report - Suppoting Report
Part I Water Supply Development Plan

Table - 1.2.3 Historical Trend of Forcign Assistance to MOWR, 1992/93 . 1996/97
with a Focus on Assistance to Waler Supply and Scwerage Development

{Unit: K i ‘mil!k.m)
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‘Table - 1.2.4 Historical Tread of Foreign Assistance to MOLA, 1992/93 - 1996/97
with a Focus on Assistance {o Water Supply and Sewerage Development
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Table - 1.3.1 (§/5) Present Status of Urban Walter Supply

Piescar Waler P . -
- o At ol UC, | Avea Covered - Cons Popu: FPopuo'at Populal _
Code District Cade u’;‘;:ﬂ:ibu Water Undestaker {{;:113 (:KJ:: ;” Soucce. Treatment Pracess PN*:"“-“ :?::::;; (L: :::::;,} S(:f\ui:—’:: ?’:\; ; " ;ﬂ: ;(::;n Future Expansion Femaks Data $purce
(o' dzy)
110 I ~amont Ut Nabobi Nairebi City Crued 433.008 $40.00 Kikuvu ?pr'ngs , Sasurmua, Ruyy, Thika, & Chania Dums f waocd 142,208 23580 1550000 2,754,577 2,023,000 The extreme western pacts ofthe Oy experinoes Jow pressure .
Conventional Full Treatrment. thus severe water shortages.
] Existng Guhunguri water supply hos outifved &5 ofiginal desym
2Hy |Kambu u-z Chch i gr | MWR 2,009 1 .00 Bovehole 7 No Treamneat Ay 439 N 8,000 12,067 horizon and the whole systern pedds 1a be Enpived and WRSS
I Y R D exteaded. A L |
Municipal C on acd Mam qui hek 4
U.3 fangi {u.mc.pa ouncd of 593 2,00 Boretiole # No Treatgent 520 wa 156 30,000 15,000 10,539 Opetation 8ed Mzntenance reguire to be srenghened acd all WSS
. Karuri — N consumers metered. N 1
. Kinmbu Municipal L The Cutep? supfiy b acd adequate and sinking of mae e
. . 4 b : N s N G55 2, . . . N W 3
U.1 Fiambu > 2 2.59 2.00] Pipetine offtake & Boichole f No Treatnear +30) 1,580 &, 334 poteboies has bee . Menlified 25 2 visbie saurce T fubare. CESS, StatusGh
I ) . E isinfe ction bed ed A )
1.5 ki MAR 178 5008 Borehote / Disinfection by <hlorip 17 18 N 28 9,584 2,677 At prescnt there & 0o disinfection being earmied as eesuitel g o
disakdowa of dostig equipment
U-7  |Ndumberd 129 20,5 ]
\ . s . de
s [ru MWR 187 2.06{ Reiru River J Conventionat Fult Treatmest. 751 £50 w1000 60000 70143 Rairy urban s ooc el ibe fast growing Idusul w1 an WSS, MWR
cxisimg wates supply is not adequate o merl de demand
U-s i Tuka Muniipa? Couned 129 80,00 Thik & Chania Kivees Conveational Full Tseatmert, 21,009 31 6174  toass]  1woco] 10350 I::;’;::‘;;;ﬂ"’ B adequate to et the anticipated demand |y oog \igpa
Sub-14al 25,59 10100 27,369 4,178 6,571 303,344 220,544 373,701
. Tk ? E: e t
20 |Krzyg vz {Kengon MWR 154 4.00{ Rutub River / Codwrational Ful Treatme s, 120 137 w3200 8215 35,565 The existing waler supply sysiem & ot adequate tomeet e | g
Jemand of the growng wban population. .
- . e : - Kungs srban do¢s not have s own water There i a pipe Ine
- NWCPC 1 ¢ 3 o 2 WSES
12 [Kuns Ppeline afftake (Ndiz Waker Supply} f Conveational Full Trcauneot 244! 2504 I\]’ 9,550 1234 offtake Fom Nt water supgly Scherte, N
. . - The existing Scheaue has not been operating for ke ast 5 yeacs |, .
- W MWR X a 2y WSS
U- 15 angury .55 0] Thida Rivet / Conventional Full Treatmest s 667 & due to major tehabliation works bring caied oul. S
Sub-tok) 2.5% 8.004 1.524] 1,567 o 46,550 10.414 41,5508
Punda M2 Fxrmers Co- 3601 Final Design for an altemative source (earth dem)
230 [Mwangh U-19  pMakuyo apenti;e 1.33 6.00) Bocebole / No Treatment 170 1 24,000 600 7,944 was cammied 1597 but the project bas nct been | Makuyy whan does pot have s ows source. W3SS
Ruplementsd.
. Tte extng borehote shoutd be 2dandoned stace yield is wry
u-2 | s MWR k 2 . W
Maraguz Ba.008 Berchole f No Treatmment 19 14 169 12,000 6,200 9,924 infe and i & jn une seal satc Yo rebabliate. 358
" R . : The existing wates Supply System s not adeguate o meet Lhe
u- S MWR ; 00} - ; . . n v, z wsss
| uranga 1165 500 Mathicya & Kayahwe Rivers / Conventional Full Treatmeat. 2,000 2,673 N 56,0008 24,0008 62635 de ot the growinp Lebas pepulation.
Sub-1ota) 95.99 11.008 2375 2, B3¢ 309 92,000 30,8008 150.502
. . Nyaunay Municipai - Alteroative source bas been dentified 00 ¢351ern | The exbting source s adequate fof future planning but is
240 |Nyandare !- Nyab C " 0K 4. 5 = , 50, R WSSS
¥ ua [/ 1 yabururg " 17. B0y Raer f Copventional Full Treatmeat 3,000) 2.2501 k> 150,000 50,000 60,155 side oF Town for 1998 1equE eued. e—
— . - o o -
V.30 |orxad MWR a 2,00 Boretotes / Disinfection by Chlorine (TCL) 220 3909 N 10,000 9,000 9,944 The existing supply comprises of 4 No. boccholes of which - g
~ 2No.are oot equipped
Sub-total 73.5] 350 1,220 2,640 38 160,000 59,000 70,1308
250 |Nyesi U327 |Endarssha S 084 Kamigogo River 2,564 NWME
V-3 Ktk MWR, 200 37.00{ Ragati Rives f Cowtationa] Fubl Treatment. 1300 1199 N 13533 19,471 WSS
o T s . - Feasiblity Studies bave been cactied ol by 2 frm ;
V-3 Nyer Nyeri M al | 1567 .| 399 M
yeri ¥ uzicipal Counc 00 20.000Chan Rives / Copweatiopal Full Treatment, i‘HOJ 4, a 100,000 40,0008 33,39 of g Engincess for 010 requement WSS MOLA
V.37 Oty NWCPC 133 8.00{Gakira River & Borebole / Diinfection by Chorie (FCL) 700 473 N 12,500 14,000 16,981 The scheme was d¢ signed for 2000 demand of 11000m’iday, | WSSS
Sub-total 171.1 7 65.00) 7,940 £.155 2 1175008 58,53 375400
- . - . - - . Pretaninary Design bas beew cuTied cut for 2020 | Al presest water supply i it gular doe 10 Eequeat breakdows
310 | KRfi LR &S MW .15 123000k B ¥ L W
&3 peline Offake (Meima Spriegs) / Coawntional Full Treatment. 4,3008 2,733 Ki 73,000 30,0720 37.08 requirement. at the T Works as well a5 alocg Satals pipeline. 358
T B Mg 13 5,549 _ e
U-40  [Malindi NWCPC 35,58 5.00{Sabuki River / Conveaional Full Treamaent, 15985 4,810 iy 141,299 334153 The exbiing sipply & 0ok adequate to meet e degard ol ey g
gowicg Lrban populatiog. o
u-41 Mambrui Loca) Comununiy 723 200 Wed # No Treammeat 207 wa 153 3,000 2000 2564 Llocamn.o! borehoies has been identified for —_—
J— 2004 requirement.
U-42 Marbiani NWCPRC 5 .00 30.00] Pipelice Gfftake {Sabaks Fips line) / Disife ction by Chloriae {(TCL) 1,200 1, N# 19,109 12,600 34657 Pre m y Design has been camied out for 2020 | The ¢x g watet y i -nohdcqualc 1> yeel the deman: %588
requement. of the prowing urbas populatiot.
U-43  [wamou NWCPC 21t 6.064 Pipetine ofake / Conwntional Full Treaunent. 3.250 N 6,375 7.537] WSS
Sub-totd 39.29 163.00 21,693 $.50 157 $5.109] 1914, 243.451;
Pretimicary design for 220 requivement has bee o | Studies carried out by Consulaots 1955 indicate dut WSS, Second
320 |Kwale U- 44 Kwale NWCPC 7.75 4.00f Pipetine Ofzke fom Marcre Spring f Dsinfe ction by chlorine 520 452 N 43008 3,005 13, done unde Second Mombasa and Coastal Water [unacounted for wates[ UFW) is approximate 81% which & very
< o . Mambasa Report
Supply Froject nigh. —
U-45 Luaga Lunga MWR 335 200 Borebiole / ¥ o Treatment 2 ni 1633 n'us;ll.mmn of boreboles has beer Xentfled for 2017 The schemoe & I 2 terrible state of aGaw due to back of reguiar wsss
tequUIrLrsenl. TR iBlenae,
U. 46 (Msambweni  [MWR 3.4 4,00 Wells / Disinfection by hlorbe s 244 Kl 25,000 12,000 20,741 Theze %25 2 proposal to coastruct 3 dam foe 1597 requiemeat [ oo
which was sewer iplepmented.
Sub Kotaf 14.551 10.64 12608 7208 O 2930, 15,838 - 346,260
J The exBting waler supply sysiem & oot adequate @ meet e
33 Jlagw 47 {lzmn M&R 1.00 Shalow Wells / Dsmlection By Chlorine (TCLY 579 1,315 N 20,000 3,008 =61 deand of the growing orbae pepualion. Al present majocty of | WSSS
Bl resadents resort to the namerous conlamingted shalow wels.
U 43 |Meckome T.C FET 3,000 2104 5351 MAR
Sub-total 511 £ 00) B35 1315 s, 23.000) 21008 3.7
Prefi i be e ot for 2020 Te exitimg waler suppiy systca is oot adequatz o meet the Second Mogbasa
330 [Mocibasa U-32  [Mombasa NWCPC 282408 $2.00JSataki Rives & Mrima Springs / Convessional Ful Treaument, 18200 19,594 o e300 7026 735,000 "”‘:“"‘;”LD“@"“ et caied out for demand of e groweg Popuiotion Al prescir e soppiy & | Ll o
G I O
4 19200m May whie Gie Semnand i S6000m iday.
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Table - 1.3.1 (2/5) Present Status of Urban Water Supply

Present Watee N .
o Name of Udban . Mrea ol UC. | AreaCovered . Comsumer | Consomer | Poputafionin| Populaioa | Fopulatonia _
Code Disria Code Scheme Wales Undertaker (K.m"’ (Km: y Source/Treatment Proceas ?;:::::;c Qerceedy | (Unmeiesee) Service Arca Served Nt (ans} Fatuce Exparsion Remarks Thia Source
350 [Tahe U5k [Tawn NWCPC 153 Njo10 sptings ! Disifection by chlorne 1609 8% bt 43,750 1,300 25,433 e WSSS. MOLA
o . - . 13 ) i 1 & d of th e
v.ss |vel NWCPC 15.03 9.0 Pipetine offtake (Mzima pipe tine) # Disintection by chlarine 200 1599 Ny 3,500 20,300 35,159 The exisiing supply i £t adequate o meet e demand of ey g5 104
i ] . I D o growimz Uibaa popdation.
U- 5%  Wundsgyand MWR 1.71 12.004 Kine1 f Conventional Full Treatment. 1,233 1901} Nﬂ! £.000 334y WESS, MOLA
Sub-tatat 25.65 1.0 5532 34 o 15,550 32,704 3,935 .
| cat . 35 5w cay by n 1589
360 [Tacarier | v.ss [cerses MWK 215 Tara River / Cocveational Ful Treaunent lapod 10000 1019 Gatsed walet supply system was sweptaway by 0048 0 1353 | o5 wum semis9s
. abd o tebabliarion works bas besn cerried ool soce thea
) Opesztion and Maintcpance cost & far moch higher than the
et Ths T
v.55  [Hon MWR 13.44 4,00 Taaa River 7 Cozventionsl Full Treatuear. 24 19 ¥ 15,009 9,000 35818 revenue generated rom the safes of waer. The scheme wsss
experieaors chemical stioriapes dufing rainy sezsons due 1o
maccessible roads.
Sub-106al 1559 4.00) 224 410 [§ 25,000 19,000 45,925
— S -
10 [emv T NWCPC 2409 31.00 :.f;t;imh {Emba Water Sogply) / Cotieativeal Pl a05d  4p53 2 sspoq  ssood ez WSS, MOLA
U-63  |Ruzgecis Manicipal counci of 308 15,00 Ena River / No Teeament 135 Ny 34 1,500 4,254 3,37 Al consumers sboidd be merered & ocder to contiol K3sREE of Lysor gonsgs
Runyerjes. water 3ud cohance revenue collecton.
Sub-tctal 27.064 48, 4,193 4853 353 5, 5008 39.254 97,543
20 [tsolo TRPTR [ %R 1283 18.00 Pigcline Offtzke Grom Ewaso Nyws Wales Supply f Convestional 4,354 2771 w 20,000 36,000 83,440 The e_xomg source is n_ot 24¢quate T weet the demand of te wsas
Fult Treatment. gowcg Uiban population. .
V.64  [MotoGashe  |Local Communty 2.0 Gaa Got' Rivec 4 No Treatment .07 This & an old community mamaged warer supply scheme wEichE, o
. B currendy beng rebabditated.
" “J . E!J The curreat walcr supply senves avery small section ol the -
. A . . h 230 , 248 1, , N N L W N
V.65 JMern Lol Communiy 6. 3.00] Borebate f No Tieatnen? 49 6, 173 19,553 o & resideats depend on ndbiduad shalow wels. "S53, Suus9s
Sub-1otal 21 30 23.00) 1,425 277 2301 16,2 37,173 105,667
- - . Plan are underway ¥o connect the urban supply  [Wated test carried out mdicate that the Borehole water require -
43 K . ’ i . mel L ,781f i Kini Sea : W
i U. 68 Kirui MOWR 6.00 1000 Bocehole / Mo Treabnent 800 SO0 2500 15, 11,00 17,781 seih Masing water suppiy e, disintection. B
A Mawks Mundelpal - N . Feasiiliry sady for 3 concrete dam on Mbagathi | The existing supply & ot adequate 1o meet demand of the
440 |Masaku U &9 4 ! 3 3 . . S00) 48, - . . . W
asai ¢ Athi River 1453 3500 Pipeline offtake / Coguentional Full Treatment il | 1,209 Nil 50,0008 1z 441 River arc belng carried by consitasts growing Liban tion 555
U.71 Machalos NWCRC 72300 22500 Dam on maruba Kive: / Conventionat Full Tresmzess, 7,660 120000 socedd  amsnd Majorky of the anetets are g0t working or wre buried. B5% of oq oo
the cocsuraers are blied on ¢stmates thus koss of cevenue.
Uo7 |Mama MWR 130 Yetta Canal 22 5,200 10, 7,971 — MWR
T Kangunde B 2 Taha Towu 26.54 4.00] Borebole / Disnfection by chiorne (TCL) H: 316 120 9,500 d,SOOl 33 Opention a0d Mamtenance require 1 be swenghenrd WESS
v.r1 |taw Kaopendo-Taiz Tovn 500 Borehole / No Treameat 106 0 3 13,000 10,0004 Operation azd Makieoance reqire Jo be sreaglened e fooooq
Councid ¢ Oeient running of the Scheme.,
Sub-tolal 77137 76 501 3,38 1,556 H0 1577008 117.0008 $02.058
. . . , Location of Boreboles and pans have been The existing Source is not adequare to meet he demand of the
450 | Marsat I- . 2 st L3515 A L
xrsabi U-722  |Karg Local Community 1.47 Borebole / No Treatment 164 4 8 3,000 14,518 dearified for 073 requiremect. recal . WSSS, MOLA
V-8 [Kom 150 3.00|Shallos w¢B / o Treamment 5,000 14,815 The scheme comprises of 3No.shallow well Wkl are equpped{ycoq
—_— —3- wizh bandpuinps.
" . = — 2 N
v.82  |Masatz MWR 6.03 Bakuli Spring / Conventional Ful Treatmeat 134 643 3 oo 19,759 37,784 Fraoing o an ateratie source (Duam) for 2023 The existing water supply & 0ot adequate Yo mieet the Semand g ooy
requi caest are underway. of the growing Lvban popualation.
s . . The capacty of the dam has béen reduced gonsiderably as @
U- &3 Moyal S{WR 374 vy b 1 CL) 61 3 10,000 , _ W MWR
oy MW 300 Moyale Duz / Pinlection by ehlorine (1C1) By sesult of s¥ation Depth teduced Fom 10m to 1m. S
The desigh year (1989) for fuure development of - . ~
V-84 |NorhHor  {Local Commuaiy 214 0.50] Shaliow well / No Treazment 21 A d 96 2,500 5,596) shaflow wells and pass has already been Thie exising Source & pot adequaie tomeet the demand of the Lo
Tocal Commundy.
surpassed.
Lova} Comumuokry and Solcto does 0ok bave a formal water supply aod residents
.85 |Solole ~GO 13599 8.00| Weils equipped with Handpaomps / Disinfection by chlorive (TCL) 2] 2,585 §,500) 21 depend on waler from shailow wells which afe not protecied  [WSSS, Stns 9
: i and are proue to contomration.
Sud-total 31.358 14.50) 399 2 49 67,573 54,750 106,07
Apother sowrce oo Kathita river has been Migh level R xted shorts &
260 [Meru U. 86 |Meru MWR 12.54 1260l Gawbona Spring & Kathita River / Goventionald Full Treatmest a7 27 ] 85,000 16,3 337,437|proposed induding couveation LIl neausent w itk nr‘f’ﬂﬂ;‘ﬂ":”é‘;ﬁ’_‘ﬁ‘ seweic waied ges 283 eesil fyuas
a o L4
1 capacity of $0280e"/day for 2010 requi ement,
Another source ou Kamngwa Negwa civer has
been proposed Bcluding 304 fi tment st P . .
v-s1 o fy— 330 Thicgitou Rives / Coawational Fu Freatmeat % 200 23 15.000 5.000 19.261] ™ D pI ¢ c:mvenmn Fil] 7ead The :_xsmg Scheme & oot adequate 1o meei the demand of the WSS, MWR
with 3 capacky of 11600’ iday for 2010 growing Urban cealye
Tequiement.
Sub-rota! 13.84 3200 5,059 254N 295 100X 21,330 356,659
A pew source on Ura River has been ldentificd The i desiened £ on bl ow :
470 | Nyambene V-89 (Maw MWR 155 Mboctie sream £ Cometonal Full Treatmest 154 o 9 5.000 2373 12,144 iDctading conventional full Tevtmeot wihi 3 systern & esiged [or commation Il Feataen Boment 31l wsss
- 3 . present only disinfection by chiorne s cantied out.
capactry of 1590m fday for 2000 sequiement
T . s el . A new sowra on Rugeti River Bas deen ideotified N
456 |Tharaka Nehif  U-%0  [Chka MWR 653 Tungu Riwer / Disfection by Chior ! 339 L | 7.560 2.7
o d ¥ we (FC) 4 8000 ! zg'bu!dctihd Swvey has pot been carried out, wiss
. L. . i g o Flans are underway 1o suppicmedt the Urban Toe exbling source is pot adequale to meel the demand of the .
423 |Mwng V-9l Mowin MWER 3.4 1.5 Tyza Rinver / Disinfection by Chiorne 15 296 15,0004 12,6008 5,747 s ) N - . WSSS
= ya ¢ ¥ = 9 ‘ x 1 supply with Kiambe re Wates Supply Project gowing Lrban population.
440 | Makmeni U-93  |Kiwezi MWER 3133 ' 7,03
U- 98 Miio Anded MAR 338 500 Umatyi Spiings 1 Mo Treamsest 3 325 23 35,000 35,061 12265 WSSS, MWR
Sb-toral EXE | 3.00 334 324 23 35,000 15.000] 13,900

H-T-6

The Aftercare Study on

Tables

the National Water Master Plan



Table - 1.3.1 (3/5) Present Status of Urban Water Supply

Presenl Wate:
L. Mame of Uiban . Asca of UG, | Asca Cottsed . Consumer Cansumer Populadonin | Populion | Pepulaton ia . "
Crde District Code Scheme Water Underate K Ko Source. Treatmen| Process P;::L:;" Mereredy | rmctercdy | Sentor Area Sered 2010 faos) Fuluee Expansion Remarks [t Sourie
< Dut w0 high demand and e fficke ol [Bration wnlls noireated <z
, B . . . B , w
510 |Carisa U-104 {Gerssa MWR 4032 35.00] Tana Rive: / Coaventional Full Treatmeat. 1.45) 9, 1,509 57,938 3,259 115,125 o _ Issters supptiedso consumers. 555
U163 JLdol MAWR 13238 124 &, 1804 6,850 k%S
Sub-total 50.70 35.00 1553 95 1.9 57,93 3,934 121,574
. The DWE provide the focal corumunity wih Crlorine bur poternf . o
BT . - Y o r € A5 W
520 |Macdera V168 |Ewak Local Commanity 163.603 Botebole 7 Dismfe ction by Chlorne 35,805 regalar bass dut 10 funds 20 bamsport constais. 5%
L . 8 R Lovation of Boreholes has been entfied for The exisiing Scheme comprises of 50.shaliow Boreboles of
U. 109 [Mapdera MWR 25,58 Barehole / Ditinfection by Chlotine 00 N 1,608 B 550 31,650 2020 (equi emea. ahich ware: fom 280, Bogeholes is salme and cosmminated, WSs8
.. . The DWE provide the tocal community with Chiorine Dut pot oo N
. v i W
V- 110 |Rhamu Local Comrnanity 65,008 Borehole / Dinfecton by Chlorine (20 15,000 3,000 10,031 re basks due 10 funds 354 Tansport eonsiaits, SRS
Sub-1otal 252 58 1.004 5400 L 3,604 16,040 16,160 77519
) Thtie & 1o formal wates supply Scheme in Bute. Residents
330 {Walr U-113  [Bute MWR 16,05 .50 Bocetiole / No Treatment 5,491} depend on bdividual shafow wells which are not protected and WSS
are prons to coormnation. o
U-184 [Edas MWR At Borzhole 3 X 5.000) 5,183 MWK
Operation and Maintenance cost s far much bigher thae the
U. 1§ [Wajx MWR 133,008 1.50{ Shallow Wels 7 Diswfection by Chlorine (TCL) x ht!| i 1,50 66,063 (evenue generated from the sales of waler . The supply senes  [W3SSS
Gowrnmeat offices and bouses only.
Sul-total §52.23 2008 9 0 73 5.000) £,5008 16,738
Duc 1o Gequent sEmtion a1 the intke works aad treakdown of
610 [Cust V.17 [Ksi NWCPC 3300 180 Gucka fiver / Conve ational Full Treatment 3,52 307 S0 T4,0008 45,000 120,615 raw watet pumps the Treateaent Works peoduction is Jowee than] WSS, MOEA
is design capacity.
The existing waicr supply syslem managed by Ahero Catholic
620 | Eisumy V.119  |Abero Abera Cathole Churclh 319 0. 50t Borehole / No Treatment 91 ~g 464 24,135 Church and i not adequate To me et e Jeimand of the local WSS
Comniundy.
Operatiog agd Makntenaace require 1o be streagheced neluding
- . . . . . A master plan to Augment Water Sopply Systems | customer survey 1o idealify ocaticn of customers and the ¥ <
I . . 2 2 = A N ! 3
U-120  |[Kisumu Kisumu Municipa? Counc 13).00 150.00] Lake Victorm & Kibos River f Conventional Full Treaunent 14,565 11,183 359 280,845 280,845 561,029 fo¢ the Township i under prepararion by JICA, | physical addresses since there 00 secords avalable/ kegt oa WSS, MOLa
service coanecton
U- 121 |Maseao NWCPC s Nl 30.000 8,054 SK¥ ]
U-122  Muhorond MWR 5. 2000 Nyando River f Coowentioaz! Full Treatment 600r Nig 1 £2,000 5,000 28,731 Production & bindeied due 1o Frequent dreakdonn of pumps.  [WSSS
Sab-totat 156 0 182 508 15,16: 131,233 5 290, 54N 318,329 521,449
£30 {5y U-123  |aste . 0.8 9,373
The existing Scheme & primarly 2 pumping Scheme and the
. — . Preliminary Design for alte mative Source 1o 2020 [operaticnal cost & mack more thaa the revenue earntd The .
} y N . s, &
U-1235 1Sun NWCPC 1203 1200 Aburz Dam ¢ Nyamwin River / Cooventionad Full Ticatment ™ 3,710 130 20,364 11,340 47,503 reqirement completed aater y 5 not adequale To meet the demand of the growng] WSS, MOLA
rban population
Sub-tolal 1284 12.001 TH 1,71 1504 20,364 11,3303 56,8744
N _ Boreholcs are bemg consilered as a future source | The eXsng itake is choked with water hyacth causing
. )
&30 [Homa Bay U- 12  |Homa Bay M™R 13.008 40,04 Lake Victoria ‘Conventional Full Treatmegt 1,234 1,459 10 43,0008 71,5608 fot deve! o {pobiems i the - ofwater. WSS
ble ke i L -
U130 |KestuBay  [VWR 144 Awach River { Coventional Full Treatimeat 17 10,000 2,534 There 5 recosds asadable kepl an production, semvice WSS, Sunte
connections and foapces.
U.131 [Mbia 057 11,531 .
. . . There are plan to change the Scheme fro pumping These 00 records avaiablekept on production, service
- 3 v 3 N ; WSS, Sarus$6
U- 133 [Oyugs MWR 240 3 00) Awach Rier f Cooveational Full Treatment 5 30,0001 12,2195 sysiem to gravity system. and . Saatus’
Sob-toelal 2253 44008 1,333 1.4 10N £ #1000 103,140
There is no existing watee supply systcm o
. e Awendo. Proposed water supply witk
. ; '
650 Mgoni U. 134 [Asecde MWR 4.1 No exisig Walez supply System 16.255rmwn 5 B0 reatment and (heT Sare A WSS
source i undes design. N
U-135% |Keahacha MWR 3.43 Orzwe Daz f No Treatment 44 e, 3,300 5,005 Construction of a composite [iration UL is I piegess. WSS
- Preliminary Design for {¢habilkation and . . - s .
N .. . . . - . Operation and maintenance requie 1o be swenghened meludmy
U-136  [Mgori MWR 754 Borebole / Disinfectivn by chilorine (T1.C) o0 450 3801 4,83 34,65 expansion of the scheme for A3 requuemet e pairiog of meters 23 blling af consumess. WSss
bas been doune. . =
U127 |Nyabikaye .85 X I I
U-138  |Rooge MWER 200 197 4,147 8,013 SRS
Sub-Iotat 13.473 0008 763 4500 380 $.000) 12,175 73,313
660 {Nyamira U-13% |Kercka MWR 1.09 Chiichir) Raer( 1KB) &4 5,343 SRS e
P . N The ¢xisting Watee Supply 3 oot adequate fo meet the derand
- N 3 - -
U- 140 yamra MWR 263 Eyaka Riwet { Conventonnt Full Treatmest 465 207 25 40,000 17,600 17,592 of the gowing Urban population, WSSS
Sub-total 354 0.008 552 30 24 40,000 37,6008 22,935
The existng supply & ool 2dequate to meet the dranand of the
. - . Nolruresh pipeline offake & Borebole / Disinfe ction by chiorme growing Urban population. All consuraers should be metered
o U-14 hye .oce k 2 ~ L)
ozt B kajdo TWCRC 34 0.4 (TAL). 9 35 9 8.0 5,009 e morder 1 conu<f wastage of water and 1o echaace revenus 385
collection,
U-112 [samd Mazgadi Soda Factory 0.59) 2 00) Qlobor siver / Conve otional Full Treatmeat. 1384 10,000 10,0008 15.47) W358 _
. . The existing supply s Dot 2d4equate to meet the demand of e
-
U-143  [Namaoge MWR 4.15 12,00 Oidonye Orck springs f Danfection by chforime (TCL). 341 57 473 12,0008 4,500 25,364 ;ﬁ:;m cff B-creie!es Bas beee denrified for gowng Lrban populalios. Al consurners should norder 1o WISS, MWR
0 requEsmed corzol wastage of water and to enkance revenue collection.
IH-T-7 The Aftercare Study on
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Table - 1.3.1 (4/5) Present Status of Urban Water Supply

Present Wales
N Agca of UCL | Avea Coversd - Caon T« r | Populafionin] Fopulatie Population in .
Code District Code ms::::bu Wakes Undortaker f;.:m,, e:m: ;“ SourceTreatmea Process Pwd:cunn (3':::::'; (L:::::: oy S:f:.;z ;::: ?‘:e " i ;,"-i;;(; o) Fusuce Expuasion Reqarks Dvata Source
{mday)
) The exbun g supply & Dot adequate 1o meetthe demand of the
Kajodo . . - N g owng Lxban population. All censumiers should be meiered Wess
no {c(:m.‘) U- 148 |Npeng SR 3.54] 13.000 Borehicle ! No Treaument 1,260 300 1,775 45,0008 6,000 .20 inor det 1o conuot wastage of waler and 1o erhance revenue R
S . S . " - . 2 gowing Liban population. All eoasamers shoubl e metered |, o
U- 145 Qiotokiok SWCPC 22.56 2000 ol Toresh Spengs Proventhe Chrelination {TCLY 1A 1,49 Ny 26,000 31,353 ‘morder 1o contrel mastage <f water and to eahance Fevtoue BSS
~ collection.
U-136 |Onga losgi  |MWR o4 Mbagathi River o7 15,000 2.2004 3L18H MWR
Sub-1ctat 7564 133.00 3,533 2,198 2999 51008 33,204 221,427
scho Munich Dyperation and Mantenance require ta be strengthened, norder
720 | UL s |Kericko rny Mot 5.00 66.00] Tirab22 River / Coaventional Full Treatmeat saxf  agg d  smd osama 1sasy 10 exhace reveane collection, contiol westage of waterand | WSSS. MOLA
Couns eosure equitable distribution of water 20 mose consumers.
T J Chemical dosing & supposed 10 B¢ carmied out oa dady basis
U- 139 {Kipketion MWR &7 River f Conventional Full Treatment 44 104 N 20,0008 1,500 6,735 Howewer due 1o frequent breakdown of dosing equipemet WSS
chemical dosing is rarely camied ol
The Scheme & currealy supplying unleated watet [
U-151  floodian MWR &.59 River f Copwationz] Full Treament 169 t 34 18,000 1,600 15,85 consumers do¢ breakdown of doskug equipment 3ad lack of WSS
. . |ebemicals.
. T R - o- - - Pretiminasy Design for alternatie source for 2020f The exBting scheme has been dlapidated over the ytars aad s
U-152  |Sok NWCPC 2.3 Kipwonoi River & Pipeloe Offade f Cogweational Full Treatment 10,259 e compiered, nes teat to rehabilizate. Wess
Sub- otz x5 64.001 5,533 4914 3y 95,723 64,23 184,371
River Liki bas been identified as the source for fuiics, but no
.. . Nanyuld Muricipal - . . " 7974 comprehensive study bas beea carried ol Thete &t 60 N -
730 [Lakipl U. 153 |Naoyuki Councl 26 69 L Kiver { Coaventonal Full ‘Treztment 27X 53,100 3,1004 97,975 records avaiable { kept on water production aud service WESS, NWMP
conne ctions. _
Allermative source aith Couvewrional Full The existing spring source & not adequate to eci e demand
U151 | Rummanu Lakiph County Councd .36 6.00] Borebole 7 Coawentional Full Treatment i 23 3,200 2,534 Teeatment Bas beea identified on Ewaso River, '8 Sprmg source ¥ A0l adequate to mec WSSS, NWCPC
of the growing Urban population.
for 2020 1¢quirement
Sub-total 35.9] £.00 3,720 0 233 53,1009 46, 265,507
74 | Nakury U. 155 JEbugoe NWCPC 1.53 1008 Borebules / Dinfection by Tropia]l Chicride of Lime (TCL} kM 3 L 30,000 6.00(‘.] 34,658 Feasdilty Study | progress for 2020 requiremest| Present supply oot 2dequate 1o meet the demand of the area WSSS
U-1%6 {Gig NWCRC 257 2,00 Marandii & Malewa rivess § Comventioaal Foll Treatment 760 501 774 2,000 s00 65489 Operatiog and Maiteoance require to be streaghened  otdet by oog yyoy 4
] to enhance 1evenpe collectivn
U-157 [Mob NWCPC 113 050 ’fg‘”a’gp & Boreltoles / Diinfection by Tropical Chlorkde of 79 6034 61 30,000 10.000 52,394 Feasiblity Study 1 progress for 2000 cequiement] Presest supply not adequats to meel the demand of the 2rea  |[WSSS
U- 158 [Nihasha WACPC .89 3.00 Boreholes / Dxfection by Tropical Chilefide of Line (TCL) %3 £.531 414 48,0008 45000 168,90 Feasdilliy Study in progress for 2020 requirement| Preseat supply not 2dequate to meel the demand of the area WESS
. Muzicipa! Councd of Meretoni & Malewa rivecs, Kabatind & Babasing boreboles / . . . - - Operation apd Mainizpance require 10 be strengbened morder [
. ,237 Feasi S L NW
U159 INaogue N 108 08 44808 Comet 48 Treament 41,1208 19,223 N2 475, 304,561 760, caskiiy 'y & progress foc 2020 sequirement o conol wastagr of water and ¢ ce reve nue colle ctinn WSSS, e
U-1% [Nem WNWCPC 585 2.00] Borcholes # Disinfection by Tropical Chioride of Lime (TCL) 24 200 5 20,000 5000 41,421 Feasidlity Sudy in progress for 2020 requirement] Prese ot supply not adequare 15 tieet the demand of the area WESS
Sish-1otal 137.30) 32.90 .03 22758 1.357 £31.000 39561 1110059
Present Water Supply is not adequate to meet the demand of
750 |Narck U163 |Nasck Narok Musicipal Couned 2.00 3.00{ Narok civer & spring / Conveqriona] Full Treatmert 1,319 913 114 30,000 12,000 7,51 the area. Existing sprig source require to bt reabiinted o JWSSS
pplement the supply
Mount Eigen spring has besn proposed as an
aternative source Gchuding conve ational full Freguent purnp breakdowns have (esuhed b intecminent
2ok - d X iy Nzewa R 5 s O , . %3 . - finctiont - . WESS
760 {Trans Nzoka U164 [Kitale Kitale Muzicipal Councd 9180 Nzofa River / Conventional Full Tseatment. 2.0004 24,0000 70,000 40,000 zqwcumenl with a copacty of 7 > iday for g of the TAWorks and water S ‘35S
2000 cequiresent.
. . The exbtng water supply sysiem @ oot 3dequate 10 meel (e
65 A . : x L& 108 959 2
770 [ Uash Gshu U - $6: Burnt Forest MWR 3.00 11.00{ Dam & Borehole / No Treatment 5000 4 125 5,000 185 5,95 g of the growing whas populstion WSSS
EMoret Manicipal Kaptagat, Edoroto, Eligrrini Rivers & Dam oo Moen Kiver f Eidore1 Municipal Council does ol have any major problems
- Eldocet . 50. Z 000 $0,0003 450,629 . . - W
-6 ¢ Councl 27 1500 Couventional Full Treatmeat B0 7,506 ™ . . wah s water supply system fof the next 19 years. IS5 MOtA
U-167  |Llemck .73 11,005
U169 Mol Bridge  |MWR 1.9 Mot River 7 Cotvenional Fill Treatment. 104 1,200 1019 216 Operation asd mainenioce cost B of much Bighey Banthe Hyoq
i reveaue geocrated from the sades of watet
U A% |Simat 1223 ,468) e
Confluence of Seqgott & Soshni Raer / ConvenGonal Full Fiequent pump breakdowns have resuled i mtermineat
- 2 LY : J 4 Al - . .
RARICHN Lt MR o8 640 Treatment, 30 3 N 4,600 2350 #1754 Jfunctioning of the T/Wotks 2ad water supply Dlemupiou. WSS
Sub-1otal 114110 367.008 29,755 1,753 195 233800, 95,270 506,19
70 ransmars U374 [Rigws MWR 347 fnpounded fesenvOu 5T Laln Fu 10,000 8,0008 23,137 MR
310 |Bare o U-178  [fida Ravine NWCRC 447 10 00 Chsmususy River f Copwentogat Full Treatmeat, 2,350 45 1 20,000 2617 . WSS
The ¢xiting scheme & supplied from 2Nos boreholes with 3
. . " . . oduction capacity of 90w’ ay. Upea completion of Kizndich .
. Karbarzet NWCPC, DWE 7.4 2 ’ : Boreholes f No Treatment 042 ’ 2 andich damt i P x
U-17% thcbcmumobm& Boreholes f No Treatmen! 2, 59 154 2500007 127,500 A36Y K s unrder construction. watez y will Ezprowt by atgmenieg the funuze WSS, NWCEC, WRAT
Semand by 14060’/ dzy.
U-180 [MopMazuri  |MuR 237 5.0 Kagkor River f N Treatment 56 i o 10,000 2,000 22453 Absence of any form of Geatment of B¢ raw w2t MAkeS X ycoq gonong
} susce pible lo waler borne diseases.
- Records on population acd floance s are pot avadadie Xept AR
U- 181  [Marign MWR 3.3 Perekery River / Cogventioeal Full Treatinest. b5 N 239 1315 30,74 cofisumers are oo Bat rale and the y should be metered morder [WSSS
12 ephamie sevepue colle cticn.
im-1-8 The Aftercare Study on
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Table - 1.3.1 (5/5) Present Status of Urban Waler Supply

Present Watey
.. Name of Urban . Ascaof UC, | Avca Conered . Conumef Consemes | Popaladioain] Population | Popehafion i i . |
Code Disniar Code Scheme Wit Undernkes sy ) Saorex Treatment Process !';::lu;:;n Qetered) | (Vhmeioredy | Sevice avea | Served 21 (re) Future Expansion Reqarks [nha Saurce
Bango All consumers showld B¢ Imetered Iorded 10 ensufe equitable
sig :'3 U182 [Mogotio MR, DWE 534 Molo Riws & Borebole { No Treatment 53¢ a80) N 15,000 5,000 10,554 Sstribution of watef 10 move consumers ahd enhance reweaue [WSSS, Stanus9s, WRAP]
{contd) colle tion.
Sub-tofal 23.14 15.004 5435 1.655 Lt 275,000 155719 53,437
Bigeye S . N . The existing sotroes have 2 poteotisl of 600" iay and if tally <
8 < 1% 5 g holes / Dusmfection b b X 5 4551 d WSS
20 Marakwed U. 143  fheo MWR 251 Wamarny Springs & Boreholes / Disinfection by Chilorine (TCL) 4508 51 37 13,000, 1,900 1495 expioiied the serwd 2ie2 can be extensed
o . . - The Kapsabet water supply is Lot adequate 1o meet the demand -
N - : N : ,00{ X 2 2 kL , . s WIss
830 |Naodi U- 135  |Rapszbet xWCPC 14.00) 3,00 Kadutie River f Cooventionat Full Treatment 1,100 510 1508 20,0008 000} .69 ot groning urhan popuration.
N N e | TDET¢ a1¢ plans to consiruct anoher dam for The existi,g spring source & not adequate to mect the demand N
830 [Sam! L A 3 01 N Com 2 5 by s . WSS
hury L-188  {Maralal MWR 13 1SJ 6008 un-Sola-E:a'j.h Dam/ rneational Full Freatment 5241 434 11 FAYE 3,381 2020 cequitements, of the growiig Uibaa Laton, ]
e The exisling sprng source i qot adequate 13 el the demand
- v ] : | v 2 3 < N W M
V-18  |Waimbka MWR 43.00 1,00 Chlocine (TCL) 151 N 124 10,0004 38,000 1357 of the growig Uibas 2100, S, MWR
Sub-total 55.58 7.00 710 415 137 16,000 12.17% 47,554
850 [Turkana U-19  |Xakura T.C MWR 3.1 1 shallow weZ, 2 boredoles 2608 30,000 30,0048 6,974 SMWR R
U-3151 | Xalokol MWR. CoqupunXy 4.27 Stallow wells and nfitraticn gellery 5,0008 2.0001 6,437 - MWR
. - . L. As 2 result of delays in purchase/ delnesy of chemicals, quite
U-184 {Lodwar MWR 653 3,00 Boceholes / Disinfe ction by Chiocne (TCL) 1,506 1,657 a 40,0004 30,0008 45,319 ofen watet is supplied to consumes witbaut bebg teated 888
U- 195  |Lokzaung MWR__ T Shallow wells and maatioc @lvcy 23 10.000) 4,000 10,857 i MWR
Sub- 1ol 1707 2.6 1,75 1,657 2 85,000 56,000 65,
5 R . . o b . . Kapenguria wates supply s oot adequate to mect the demand of -
B0 t - MWR X £ 2 = " Wass
West pokot V- 197 |Kapenpaa MW L3 2.00] Kapolet River / Couventiopal Full Treztment 247 21 534 6,500 5,500% 29,60 \he growhig whan o,
U-188  |Makutano MWK .61 $1.008 Rrver Kapenguria / Conventional Full Treatment 262 107 HY £,500) 3 23453 The existing pumps are old and require replaccmeot. w358
Sub-rotal 7.1 43.004 509 128 K 13.0008 1070 33,095
. . . . . There are plans Yo rebabiiiate and expand the
910 | Busg U 1% 1 .00 ; : 5 . W
10 | Buzzoma Rungoma NWCPC 35. Xuywa River & Borebole [ Conveational Full Treatment 2,620 2,530 20 53,6004 34,0008 !14.055( existing scheme 10 meet 2020 fequirements. 355
- a5 avalable / & catee products A
V-200 | Chepmis MWER 361 100} Malikisi Rives / Coaventional Pul Treatinent 2,530 Theze 02 secords avallable /xept on walet production, st oo
connecgios erc "
3 ¥ i i the de d
V- 202 |Kimidi MWR 400 RKher § Conventional Fult Treament 4,12 670 1.050 113,100 93,800 25,377 The “‘:““S“"” S‘-‘l“P‘)’ i not adequate to meet mand fo.ecs
] of growing Urbaa population.
Recor SR, Gnagce: Iction Bot o
U203 |Malakisi MWR 493 45.00] River ¢ Conventional Full Treatmect 500 4] 8,436 oy @ on pap.tution, < and roduction zot avalable  fo cog
supply i or and padequate chemical
U5 |Webuye MWR 1258, Rivec / Conventonal Full Treatment 1,700 1,552 554 52,000 20,0008 120,64 Power erphof and padequate  sepply WSS
adversely afcct watet supply to coasumers.
Sub-wtal 50.104 45.00 8,433 5,552 2,23 222,360, 169500 275,478
B ) 5 . Ay, {mg the exiting treaimenl works | : 3 3
920 [ U206 |Busia MWK 219 2,00 Sio River & Boceboles § Comentionat Full Treatment, 2673 saotd 17367 ponesd egTine e exilngbeament works To - j0peration and maiteasice requie 3¢ sacagheaed |y
capeciy o100 day for 2005 cequiement efficik st operatioa of the schicmre.
U-2207 {Malaba Town 1. 8,770 } T
" . Most consumers do complat about the qually of water beig
' N WWR . G 25 > .
. 208 ambale 1.25 2.00{ Borehinles / No Trea'ment 15 1,324 7,92 s fed Water dise2ses are commee i dhis area. WSSS
Sud-totz] 4.4 5.008 2,231 [y L 50,000 15,592 320,339
. The Scheme experences frequent power inlermuption which
P30 {Kakameg L. 209 | Buwege MWR 1.48] 3.00 Borchale # Disinfecon by Chlorine (TCLY 264 204 50008 8529 somelines cause damage 1o submersible pumps. Quize oftes WSES
water i supplied to consamers without being reated.
- . oductiod fmancial bl
v. 00 |xaiamea NWCPC as.00 3.00] River & Borelboe § Conveatonal Full Treatment 7000 sam 24 ez 202514 s Mg demils are ook svadablekept by (Be WSSS, NWCPC
. - . - The cxisting watcr supply B oot adequate 1o meet the demand -
-3 M b1 .97 6.00 < % N w
v [Fat-X 1 R 3.57 {nsuma River & Boreboie [ Conwenlonat Fult Treatmeat 1,4 14 1308 20,000 12440 &5,150 of e mowing Lban Yok, BES
Sub- kxRl 58408 1200 8,76 6430 263 20,0008 45,269 214,193
Tie existing Scheme has been adverscly affected by the 1ecent
. Masenc/ . heavy rains with section of the furtow inAke washed 3way,
240 [V U-213 MWR 1. . : 33J 4 B :
igz t MW 1.5 Open Fursow f Cocventional Fulbl Treatment 1,192 7 1,064 71,400 63,400 13,138{ Alte mative Source for 2018 requite Dent ecs clogged, 10 sections of the ditrburion systen washed WSS
A“y_‘
U- 213 [Malz 039 Surtace Water 882 450, 20,0008 7,687 MWR i
Vidiga! I'he exsting Weies Supply Syslem & not adequare to meed the
U-215 i ) MWR 3.7 1.0 Sprng / Disinfe cdon by Chlore{ TCLY 63 185 60 15,000 12,000 12,600 de mand of the grewing Urban population. Aermathe source | W3S
N 16 with conveational fall teatment should be considered.
Sub-total 6.301 2.50) 2,133 935 13,0648 534,400 100,008 31,625
TOTAL 312901 135858 208 £29,7903 290,379 33,308 6575574 497008 11300633
Data Souce & WISS; Waier Supply Sector Suney

MWR; Projest Rehzbiatioa Survey by the Midstry of Water Resources
Sutus 95, Project Status Report B6, Mnisiry of Water Resources, Dec. 1597

NWCPC Brief on Natioaal Water Cons¢ rvatios aod Pipelive Corporation’s Activities and Present Smtus, National Water ConsenzGen & Pipelive Corporation, Sep.
NWMP; The Study on the Netogal Water Master Plan, Stctorl Repoct (D). Domestic a5d Industrial Wates Supply. Japan Interoatiocal Coope cation Ageocy, July
WRAP; Diirict Water Developmeat Plan, Water Resouoes Asstssmest & Flaning

MOLA; Misry of Local Autority
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Table - 1.3.2 (1/5) Present Status of Large Scale Rural Water Supply Schemes

Code District ! FPrjeciNome {  Legstioa__ Walgr Source ! Desivn b WWister Population Masagemenit [ Dula Sourdc
‘ ! Cole Nime : Capacity  ; Production Sened : Aneney !
; i I My 1 (mYdayy Nosp 3 i
1 1 * ' i .
0 Kiamby Limura 2131, Limure, Meiva  Borebole 1538 1.533; 12000 MOWR Seates G5
i 1Karai Mé3  Kani Borchole 527, 2 53,000 00 Starus 96
| w.Limun.: Uplands 1.1 Lad Botchole 196 198 6,500 MOWR Strtus 96
i LNgﬂ;’n Po2133 ;N.:ccha Borchole, Glann Nlli Nill S.G(!)I MOWNR Stalus 95
i ;lkinu Rioki P M52 Musa H .‘\'lli Nil: 16,420 NWCPC Sratus 96
] fKoria : : | RNA RNA) 5,000 NWCPC St 96
| .Gitiba : ! ! RMA RNA i‘.SJSLNW('PC “Staws 95
iKanunza ! : ! - X €300 NWCPC ;Sur.ﬁ 96
1 .Kjaria ; A R'NA; RNA -L*-Cﬂr NWCPC iS! atus 9
! "G South 1 RNA RNA) 4.000 NWCPC s 96
Z: H “Thirirks ¥y Kizusie Thiririks River 7005, 7.003; 30,000 MOWR 1Stans %6
% . | Gatundy | Pipeline offtake an, 4141 10,719 Nairohi City NCA
R ! i A(Nietha Water Suppivy | : jCouncit
: Komodha Rives eatamaivo 432 4290 40,000, MOWR IMOWR
; iUD!:Ms iBnrclmlc 9.264 ZDII l-l.inMOWR ‘EMO\&'P.
* |B.imi 2121, Lan, Limuru _‘iju Bathi 106,430, ?_'1'32i 35.()3):.\10‘-\?. EMOWR
{ Kadmene {Katimeow River 3,605 18] 45 000 MOWR IMOWR
H llrhat\gi jThia River 1200 2.268‘» SO.WIP‘MO‘IVR ‘MO'WR
[ 'Ndarury 2125 INdsrwru _ iNdarvgu River H $.568 5,497, 45,000 MOWR haowr
‘Sab totat : 136,186 24826 358,087 i
220 Korirvaga il‘-'l:ari:ma 2251 :Mpariama Kiri and Kine Rives ¢ (X |3 l.ﬂlﬂi 39.885 MOWR iSmus v
1 Kabare 2233 (Baragwi Thiba River i 1.60% 1602 IM‘I'IIMO\\’R Surus 96
| [Karsti WP ‘ 4315 a.310] 12000 NWERC fStus 96
i [Kiangombe SH | 800, 800 S NWCPC {Status V6
iKian(u:nvi Women 21‘)| 2 19! 4.3?(?[]'1'\\'(.?5 1Stutus 96
{TeithiaTeith SH 1 .263, 1 .262; 765 ‘_NWCPC (Status 96
|Mutuntara SH 383 333} 7650 NWCPC 1Status 96
MdiaPh A &1 SSI 8,188 2?.4@]N\\’CPC -Saatus 95
I B t “ 4 24500 MOWR, [Sranus 95
i e : - - 85,000 MOWR Starus 95
§ ‘Samna 2225 Kiine South River Ragari LE2N 617, 2}.3(20[,\{0“?. iMOWR
‘thara Rural ) Thita River 5.4%‘: ?..959: IG..'PJD‘MOWR MOWER
,Neariama Rural 2231 |Maariama 1Kiye and Kia River 8y, 757i 43.900 MOWR IMOWR
___'Kirinyaga b Thitia River 4w 158 RDOCMOWR IMOWR
‘Sul-tata} 24767 222713 325.6% !
230 Muranda ;Sahlsaha Sabassha River | 45, 45 9327 MOWR iStatus 96
lGarmm 2312 Gatanga Take off from Gatanwo | 2630 2840 7.5!!{!-10“-’]! !J]CA
“Kigwme 232 Kimumo - Rivee Irati B640, 3.540 350,000, MOWR JICA
‘Kandara Thika river ; 160 14610, TRISENWCPC HICA
ithuri § Mathioya / M2agua 12,910(i 1291 mmih'wcrc HICA
fivery 1
‘Syb- 1otal : ! 38375 38878 3085421 T
. 240 Mvandaraa (Neorika i 4% 47, 150005 H iStatus 96
‘-g iMJWi-km 10"0" ].m 8‘686.!\'\\’(.‘PC iS:a:us 96
il Morpitini g 613. 12000 KWCPC :Siztus ‘96
iGit:i 6]2; 612 5500 NWCOPC ;Su!us%
- Knamgop R.M. 447 4471 31300 MOWR 1 Status 96
(O3 Kan i | 3 37, PS.000, MOWR | Snatus 96
iiGriml \ Protected well 254’ 254‘ S.WiMOWR IMOWR
- Kt .. i 3785 1738 3.900 MOWR IMOWR
Sub-lotal i ! 13045 13,845 76348 ]
250 Myt 1Zaina H 356, 566 16,000 MOWR ismus 96
‘Telu Thegenie 2552, [Tety Thepenge |Zaina River H 4,008, 3.55!: 40,000, MOWR IMOWR
L.‘ofukur\i eini 2333 iGikcn.’i Served by Mukrweini 19]" 197, 5,000 MOWR MOWR
Rural H
____ln_@g;ypgjgi { Rurat 79;;___’,_03«1“& Chinga dzm R 11 4350 BO0OMOWR _  _ MOWR
Sub-total \ 9303 2524 107000 i
310 KmE iTcm-R.a‘u 3132, Tezo Roka 3y 13 8736 NWCPC iStatus 96
{Mazerasdarituni 2005 2005 10.192 NWCPC “Brates 96
'i.'-iu‘kinon Rozd 55{ SS; 5.260']"'\A'CPC ‘Seatus W6
Prdmango Take off Baricho 42 12 G.GSPIN'“'C?C f) ;HCA
| . lpipelne ! ommunne |
Sub-tolal i 34T ;
320 [Kwale !\-’anca I.SW;MOWR MOWR
.. iKkosent .37 [Kikonend Oam, Mkanda River . LROOMOWR .  MOWR
~Sul-igtal 18,500 .
130 [Lamu “Cenital WIS 3331 Mhunmbi Wells JOOGTZPC StansS6
Sub-total £ 1000 :
MO Mombasa iMiongwe-Mwenza 442 Mongwe ‘piped 15,000 NWCPC jSldtu; 56
iMrima Fats Ext. 4.000 NWCPC Status 96
Vyemant Line Ex. 4.000'!&1?{(: v :S{am £ 96
1SowetoMwatsalafu 8.000 MW CPC 1SHatus 95
e K2 Jormvu Micting | - . SO0ONWCPC | 1Sttus%e
Sub-total ] '
LI FETY “Chonztmi | 1200 NWCRC "Stsius 96
LBun 3542 jBurz £.100 NWCPC Status 96
Wundanyi 3534 Wuedanyi IS.W’MO\’-"R Sratus %6
!Maunj:u Buruta 7.000.N\\'C'PC Status 5
!Nnr:riwunvi w5 12200 MC Status 96
Lo Mealed ) s iSerewndand . 35N Commonity,  HICA
"Sub-tota 1 s1L01t :
360  Tana River ‘Buna WS 3623 Bua ' S 000 MOWR 1Starus V6
L____v,f Neso ] 3834 Meo | RierTana L 02060 S __BSOQMOWR  MOWR _
: : ; §.406 £ 246 11500 1
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Final Report — Suppoting Report
Past I Water Supply Development Flan

Table - 1.3.2 (2/5) Present Status of Large Scale Rural Water Supply Schemes

Code Distdet  § Project Name PR _leswion, ] Watet Soure 1 Pesten | Water i Population Munagement | Dyta Spere
1 : Code | Name i Capacity | Prodaclicn Senved Aduecy
; : ! [ tm3day) [ {maxtay) (Nosy
] i J
410 Embe Eaa-Siakaco ] ! \River Eng i 1,562 1.563‘ 42500 MOWR Status 96
Siakazo a : Pipcline Oficke 19 196, 8000 MOWR JICA
lmnam A Rupisgazi and ! 19,2000 16,570 m.oooimowa MOWR
Kanincazi River. J i
Nzandesi B 1 Thambana River 6.040 4856, 20,600, MOWR MOWR
{Kyeni Rura? 4148, Kyomi Norh,  “River ) 3,582 3,503 2R 000 MOWR MOWR
| | 42 Kreni Souh ; :
ORI | 1\ Y AR _Eﬂ’:?'s__ o RerThuchi & 369 - 5572 MOWR __|MOWR__
Sub-lol-ﬂ : ! i 32020 11,858 37 0731
o llwolo Gaﬂmuh ani ‘Gafhalu"a i&\r:'!\nl: IZS: 133| 4 T-HS Community Status 96
i'q.,b],;q__ﬂ___ Ngacmara WS . : o N :i.:fu :;i ?:73 Community  Salus 96
-Sub ' ' 56 10,918,
430 Xrei Mwingi . : ' , 2 15 000'\!0“1( 1 Status 96
| Kabati ) i 12 no. Borehaotes | | 6,643 Community HCA
! i CMutieMui } 21 Muio iqpﬂﬂ;s . | 3}; :;» zg.guomn EMQ\}_B____
-Sgh-t i ! .
40 "-ia‘:.sku Tuomts I | ! 30‘ 801 4 000 NWCPC iS1atus 96
"Muthethent I oans uitietkens d | 13,400 NWCPC iStatus 96
Katheka Kith svoal i j 1 8.000 NWCPC [Stars 96
VWyulva i 13 4 NO NWCPC Stakus 95
{Muthetheni Dam L 443§ 'Muhh:\h:m Dam o Kyethivu i y 10 9000iC0mm chity NCA
,Mckilinci .r 1 Mekingili river i 34F 122 10, 000 Communiry NCA
iUzani ' 3 | Pipeline Othake ne 10000 Lecal Community JICA
! IWamnnyu - H34 l“amunw { Ahi River 3z by 11 000 MOWR IMOWR
; Siatbani i |  Borehole Surface from 2 ? 4000 MOWR MOWR
i' i M’m river I
: M‘ni\mi ] “3l ‘Mk.uﬂi Sar!'ac:(A..hu Rivery 15 15 . SODMO\\'R MOWR
: | Kiauni 4136 Kivouni | Ashi iver 2050 n 12000 MOWR IMOWR
o vl(aa‘nam R __,________7j|_____ o __i_Y_vl_ug_qi Bam | 26,400, 284, ‘)WMOWR {MOWR
Sub-totat ! 29.09% 1261 102700 :
450 :Marsabit ;South He ! ! 13 137, 6,300, NWCPC iSuates 96
,Godom: Loatsy  Godoma 0 x 6,(['0|NWCPC ASulus 9%
’Uran 4551 Uraa iBo«(:boIc 39i 39; S.WO'N“'CPC AS(alus 9%
lMlikor.a Wiils 4513 5."-hfkm’li 1 Wells 68| 63, 11 WMOWW'C?C L&alu 9%
[Bobisa i 4514 Bubis i 2 al 7000 NWCPC Tscatus 96
'I.x.\vanni‘a'-l 4521 Lovargalani Sprines. 8 B SMW i States 96
l):bd P 433 Godoma Borchole 52" 52; 9 Cﬁ) FHLWWCPC [Searus 96
H Bon : i i 1 15 SWN\IICPC ! Status 96
| {wada 4551 [Umn Borchole ny 4 6000 NWCRC iStatus 96 -
. bn'b-GomM BH 4543 Sapante Borehole 49 49, 4 wOiN“CPC Status 96
! Laisamils 4532 Logotoco Borchole n, 2 8,200 MOWR Siares 9
Loghogo 4332 . Logotepo Borebole H‘Jl (X} A 13 DOO_MO“R"N“CFC !Status 96
L Newrenit b _\L . e I 3 6.000 MOWRNWCPC 1 Status 96
Sub total ny 713 %W ]
460 Meru \»!irunm.u'u L4837 ih!jlun;:um River Thincith A804 43-8'i 8 M()IMO‘FR ;MO\VR
i {Mwimbi Poa3s  tooi M. Kenva Forest 3,000 4,290, 32,000 MOWR IMOWR
i Nuabune b ; Kathita River 600 195 7 ooouowa ‘MOWR
"S!&:tﬂ!] ' i 1 4,080 4,923 EhLX 060 i
170 Nvambeoe Kawern H 16 1620 0000 NWCPC 1 Status 96
! {Amraamba 389 389l a.uoq.'-.'wcrc 1 Seatus 96
: Murimi 294 264, 4500 NWCPC 1 S1atus 96
KK Mwcethe ' !.l9‘}: 1.499i !?JDDN'\\CPC + Staruy '96
Kambersz 155, 155 23 000 NWCPC 1 Status '96
. Riakx Kaonsone) 500, i ] SlI)l} i&a!us%
Gitwe o I i 1 t(':l' l.O(lJl 5. OCIB‘N'V- (%19 iSlams 96
’ :l.n.h;t: Micri | | ! { S(q 5. noo NWCPC :S!al\ss 96
i rua one ! l» N et 1 35 OWN\\CP‘C 55!.1!\1596
1 . Ngapia i b Spiee o+ AWM 35 SD-WC:MD“?- “MOWR
‘Sub-totat ! i 10,46} JINTH 199560
430 Tharaka Nithi Murnug Megumango i 706 06 000 NWCPC Starus 96
Magumoni i 19, 2191 9.000 NWCPC Status 96
Kacinpani 416 Koanjuki |Tum!u River 3‘6(.'ﬁ| 3t 56‘ 45 (EOMOWR MOWR
Mwimbi Chogorta Mutonea River 2,400 4.261 N@OMO“’R MOWR
Sub-total : 5.3%6 10,303 94,000
230 iMw ngi JNgemcai wis 4923 ;Nm\mcﬂ {Rock Catchments N:J; il . C(IO' MOWR Status 96
[_ . Migwari hoas32 E.'g(_g_u_mj — _iga_r_c_hol'e 233 243 19, g}ﬂ“ CcPC Siatus 96
‘Sub-total H 43 294
40  Makueai Wole 4A31  Makueni ‘Borchole TSi L& 5500 MOWR Suatus 96
Makinda a4 [Makindy "Mskindy sprines 48 395 12,000 MOWR MOWR
Kikumbulyu Rara! 4844 Kiumbulyu iUsmm' springs 2t the 2 mni 2,400 MOWR MOWR
1foot of Chyuha hills wol :
L Ens-Siskago {RiverEna 2400 250 5800 MOWR MOWR
Sab-total i 1 3675 A6 35,700
510 Gaissa iMasalani 5154 'Masalani {River Tana SSi 55& 5,150 MOWR Status 96
i .Mhalambala 5113 Mralambala | 68i £8, 4, !20 MOWR Seatus 96
{ Madogashe 5131 :Modopashe lS!saﬁnw Wells 38i 38: 6065‘ MOWER Status D6
K;dah 55180 Dndaab : Borehale El‘l g2 4635, MOWR S1amus 06
ijuur | P 25 5150 MOWER Starus 96
S_han! 2-atak ;Eofwhnk Zli 23: 4 635’ MOWR Status ‘96
Lo Maa 3852 \lgna _JBans ] _d_ v 5000'Local Communly [HCA,_
Syt-totg] L . 232 252 A E
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Tables

Table - £.3.2 (3/5) Present Status of Large Scale Rural Water Supply Schemes

Code Distrh i jesl N 1 St ;. 1
e : Project Name ;—'Eo:!—'_l&q@:l:q;7 o Water Source D:sm_n i \\'.‘nrcr_ : Poputation ' Manzcemert | Dita Sourde
| { P Capacity 1 Pradoation | Served . Asency :
! , {m3day) \ {mdday i Hos)
520 (Mandea iWarzadad T AN3 (Warpah : ;
:B‘H',.El“m 3 arpadud Borchole 80, 6.000 MOWR ‘Sials Y6
!S,‘Falum: ;l} 4000 MOWR 18tatus 96
{Kurulo 331 kowb Baorehole 1 5! jm o e
-‘:C;ahliw ins ?Kllarivr} River Deua T J'g ﬂg&% 2:"“ ::
o NebifAm 1.2 INdboi w P ] 000 ) ot
e fAmy 13332 Neboi ,!Fh!s! Dama . . _,:% I ._-._,2_5;.099__!:!9 WR_ Sy 95
530 \Wair | Kutolo ' -River D : o ‘
;s;‘mr, } 13 s ver Daua 68 5.000 MOWR Status 96
el 1t 5.000 MOWR Slatus 96
1Ak 15, S000MOWK iSarus 96
Fasbaishan 5352 |asbaishan Borchole Egg' T mong innde
{Hubaswein $311 [Hobasweln  [Borchate 12 2000 MORR MR
1Wahr Mincr 5332  [WajieBor Webh l?l‘-li -S.(‘O():::gan R
‘t'mz;): Haskas lI 5331 Khorof Hakar  [Borchole l()?il S‘OOO'i-IOW]; ;:gt:&
1Kujy 5 000 :
Damras g—;::gi: ?é o MowR
'Radado 5355, Hadado Borchale 1750 MR own
1 S5, Hadady ‘ s‘ocoi.\m\m MOWR.
| . _.Bivomadhow oe
S L - Borebole Y ,,g:;%f,g__?&»@_,_hmwk --_LS_OE.R -
610 Gusii (GeteriGesusy £182 in:.rihari ! s . g I;:‘:?;‘: MOW -
| Biropgo €131 ;Mvaribary Chirichira Riv ' l o iy o o
[ Bironeo e 2812 2812 18,000 MOWR Sut
Giorser | 124 lBassiMasize  [Sping 490 430 4720M0 P
Mosocho Geseni | Ria Madita spring &0, o 5000 iy o >
:;aha:a ! Bombure Spring 100 1000 4200 ::g&% Ei:gﬁ
< C e e 1 .
— coka . ) Chirichiri Rives T — LI ZMWMOWR - nca
62 Kisume M Kombewa "‘4-3( 3-“3: g"w' i
s i i .JO(':X)INWC?C ‘;Status Y6
Nyahach WS 7 4 120 000, NWCPC Status 96
Keoss 4 % 5000 NWCPC [Status 96
yshorsGazeed Orinde Spein s 720 126 IDXGMONR ouR
Kivigort Sueam,Spong Jal)' 7;0' ]Olg%l\wWR '_MO“:R
KoruMnara WS 6261 |Koru Kipeherian Seream 192: 93, 5.001)' oW iMO“‘R
Kisumu Rural W;S Lake Yictoria 1992 o1 ; oo mawR OWR
Ovugs's River Awach 3,648 Py Y0 MOWR MowR
West Karschaonyo Lake Vicioria 1920 o O MOWR IowR
- Kendy Bay River 1-030‘ ; ety ;MO“R
s Clmiver L _tom _1_?31 ) 12000 MOWR 'MOWR
630 jSiev TBondo $374 [WestSakuz  River Yala 296 ‘;;'g- 33‘%}. !
{ Yah Tourship 6332 |Ean Gem River Yaha 543 58] 5000 TOWR o
[Uvoms 11 EamUyoma  |Lake Victoria 1080 10801 P &‘m i e
:Maum Pam 636.2 Ukwala Mauna Dam and spring la&t .l 4 12:‘)7 ows e
[Uewala 6362 |Mowals Borchole nat z?gi 3 tiojti‘Mmm WA
Horth Sakwa €322 |NorhSskwz RiverYala a o 13'913”40“1( Yo
South Sakwa 6321 |Sowth Sukuwa | Lske Victoria o e 1457 MOWR MonR
Uzunia 8332 |Ubole Borchol X ! 600
i chole 288, b
i520e 6363 |Norh Ugena |1 Borchole 336 2676' h?g'::g:R oWk
ISidindi Macanca 6322 [KorhSakwa  [Yals River 3,480 113::1 S0 0aMOWE: oWk
{Uranta Ramula 6312 [Fan Gem Steam 832 o 5,000, MowR
{Bar Ober 6152 [Uhole Sorine o o D0 MOWE Mown
i\’:nm-sira\n a Yenga Dam 96d OI S-i.'lDOl \N-R Now
iSigomure 6352 iUheto Barchele S0 500 oMo Nons
s  iBurehe o ] 10000 MOWR MOWR __
640 iHoma Bay EKDC'IH 6113 iKechia i NE 5::35‘ T
et Fachoorso r = : 28.000.MOWR Stalus 95
heaat 0 e - e : 1 LS. 104.000'!1(2951;_ :Status 9
T T r 17. 17 $31,000, }
Mime_ aa i - | ,,% L g 6IOPCNGO | Suns %
b ; _ ‘ £.500 i
Nvamira IN‘Y;ml.\ma €632 iNorh Kitwte  IStzcam 429 429 14,500 MOWR [ Status V6
Tyaasionso 621 Nvndcars  |Dem 20 260, 000 MOW s
Maaga »'s £63.3 [ Central Kitun J:Spn'n: 96' 20' 4I"01}' X oWk
'r::::: wis 6633 (Central Kwwa  |Spring 4z 85 a%adrig\\:g :g:%
| Mocheowaw's 563. i I8pri 3 0002
— wanls X ng_sa Kt Lgpg_.r.;.v . .;4341)_;__ o sg B L000 MOWR MOWR
710 |Kafiado Kicerizn 7123 N "Sovi : i ris
Ksen Nyong Soring g;?l 6-!?. 6300 NWCPC Sialys $6
Lo 45!i 3::3‘; 4,000 NWCPC S1atus ¥o
o e ?I 6395 S.SOOI NWCPC ,S!arus 96
Ofchorin ?{1!;' i:); 3ZOANWCPC Istatus 98
Bissel 713B |Lowamswa  |Borshole 3 g ;%:’w‘;g&c ‘i;gu\:?
| iRonga ik A ' 200 :
Fobioi | Rongai - Mbapzathi River . %6% 578 _10OMOWR MOWR
720 [Kipsigis iChcsin:n(’-c JOO zl,;ﬁ ) i [

i I aiver ‘ 160 3.600 Cemmunity Suarus Y6
b — —_— PR B :ﬁg ;g_, e 15.000 MOWR MOWR
‘Sab-tota) ) ‘ . 18,600 T

730 i!l.a_Ik_uplg - [Dotdol water supply 1 7322 -].ﬁiik_opmda Borchale . 21: 2 SOMOMOWR__ MOWR
: 11 20 5500 s
H-T-12 The Aftercare Study on

the National Warer Master Pian



Final Report — Suppoting Report
Part I Water Supply Development Plan

Table - 1.3.2 (4/5) Present Status of Large Scale Rural Water Supply Schemes

Cods | Distst Projest Name o becation Wazer Soutee Desim 4 Water Populaticn Manazement  : Data Source
; Code Name 1 Capacity {1 Producrion Seived Asmy |
: ‘ (m3nfayy | (m3eay) | (Nos} II
|
FEV T Lanci 7493 ELIMt River Merreni 5? 57 SOOQMO\'\R }
| Nyamamithi l RNA RNY 3,200 NWCRC
| Wesd acre : River 2.§9“ B 40(!)'M0‘4\'R
| Ceater Sirca i Crates River 861 36 45,000 MOWR
. Olenurunne i : iarap Mece River i 65 1
: Late Netoru Block 47 7435 Lake Nukury ‘B‘\rc'l‘:ok i 166 95\
. _.ilaky Nakery Block 20 7493 Lake Nokurw  iBorehole | 103, &}7‘ —
-Sub-1012) ! 1 544 3N
780 Nank Angata Barazoi | 8 [}
i Kteotis i Inkiteaak River L3S 1315,
Lemek 7533 Lemek Lemek dorchate H 100 100
Mulos 31 Mkt Mara river : 200 300 127IS MOWR !
Ololunza 7532 i‘Z:"fulurz 2 Ewaso Nyirg rives 110 110, 4 BSGICDmmumw !
L 'nmagharian i iS;_win_n_ N 3 206 919 MOWR !
‘Sub-tota] ! 2,049 2049, 37139 H
7% Vasin Gisha Alnabkoi ray %Nn:bk\\i i am 3 4,770 NWCPC tSratos V6
; Sosian 7124 (Sepcd "Borchale 6 35, 4,000 MGWR Status 96
Kartagzat 2712 ‘Kas!laul j 60, &0 6.800: MOWR Status 96
: Moi Bamacks i ‘River Serpoig 11793 1173 14000 Insti Sratus 96
! Kapunda 980, 98D L} 60.') NWCPC +Sratus 96
; Yamumbi' : i~.‘.c,s:mi river 950 980 7665 PassengaSor.  [HCA
i | | } i et Suatus s
Moi University : |Sa'nu! fiver i 3600! 1600, 4,257 Mol University lnca
P Laraneai i RierRoneal ! 5 1 72032 Communiry... h!ca —
Sub-1otal ! 1 i 6,340 6,340, 113,333
T80 Bomet TSigor tanctsa 33 Longist i 493 m 5000 MOWR ;s:ms %
L Bomet water supply ]Vvanuorcs River 1.200, n 4 GDMOWR. IMOWR
e e Chepalunpo - P River _ 1200 473 10. (!I)\'ID“R iMO“R
.Sob-tptal 2,573 354 15,000
790 Transmara tAnpata Batagoiw s 7923 i5ida Centra) Sprinz | 10, 10, I:a'J_O;MOWR Status $6
R | 7170 S I <1 }Swrj a fast Sucam - 15 i, 3 S00'MOWR {Status 96
Sub-total L 25 25 3,500
310 Barinoe iN:msun ] ?50-: 750 FHO00 NWCPC Surus 6
i Chemercn 15 i5 " GD MOWR S«:arus ]
{ Toreaca 1 Perennial Stream 480, 1% 8 WO MOWR MOWR
o lOkwe i N Borehole 166! ‘ 4000 MOWR MOWR __|
Subtolal ' I 1,410 ) abpov
820 Flgeyo Marabwet Kpatarakwa 7 B2LY :Mosop ! 5}8; B.Cl')O! MOWR Stalus 96
? Nerkwo (River 5 4.088 Communiry JCA
H Kagsowar - Emstan river l.&CD!' 3000, MOWR JICA
i Kapiaraku s 8337 Mosop 'Small Sweam 840 4,800 MOWR IMOWR
' e oaChepkodo | 8118 Marichor  iKipkscehriver - ¥ - 4,500 MOWR ‘MOWR
fSub-total ! ! 1323 26,338 !
30 iI‘-mdl | Naedi Hills B313  Nandi Hid '; 363; IS{XN)' MOWER *Slatys. 96
! fLelmokeo £335 lemodwe  Dom : 312 4,000 MOWR toatas 96
i {Kemelof Kotujoi # [ 8341, fKaptumo Souh, ' River Yala ‘ 517, 10,000 MOWR I'Sians 9%
oo L g Menelutee L ! i !
"S> total i i I 1,092 19090 !
840 Sambura :Londonpekwe 8423 Londonacker iBorehole 192 4000 MOWR iSahs 96
i Kisima #4107 Kisma "Dam 192, 4003 MOWR ISratus 96
' Baramoi 1 Borshole 8438 Baragol ‘Borehote 0 4 ()DEIMO“R  MOWR
{Boragol 2 Borchole | 8438 [Saragot [Borole st 1000MOWR MOWR
E iSugut: marmar water| 8411 éSa:gula marmar S{m g 1,mi 1 IB' 3,0.’0 MOWR ‘MOWR
1 Tsupply i
; {Archers post B4 (Waso ; Borehole, Buffala 28t 1.18¢ 4000 MOWR MOWR
! South Hom weaer i |Serine 5200 206] 10,000/ MOWR MOWR
H e Loikas water supply i 1 Borchole | 133 182 30.000 MOWR MOWR
‘Sub-yotat i i s 1295 63,000
850 [Tutkana | Katida 8504 “Katilo ;Bﬂ!-:hok IBSE 138 5 W)MOWR Sats 96
! ‘L('I‘.on 85583 :N;’J"sihe Borchole ‘Tl" I‘nl L MMOWR Status ‘96
\_Kainwk 8544 Lobokar Shallow wells id 72‘ 9,34]3‘ MOWR iilICA
| Enkichogio 3511 Lokichogio Shallow wells near Data NoA Dela M,\l 5 mCommumlyNGOs‘JlCA
Ewaso River
. w'loarcwnak 8523  NZissiger Berehole 144 7 BCO MOWR MOWR
i o Lokichar 8512 lokicher Borchele 120 L LOOMOWR  MOWR
b-20tal i &1 0200
60 Wrst Pokat j TanacKediaget 8614 ;Mnanei 301: 6450 MOWR Snatus 96
Orium WS §523  Batei Steeams 548, 7.2lDIM0WR ;Slillls 95
[Ch:par:m s 823 [Kpkomo Sucams 655, 8240 MOWR [status 96
LFrog Bh (%0 RHNA 18,437 MOWR Status 96
1Drifed. 75 Frstallcdy | L :
L Iackatiba_ _ 8631 :Saan Percanial River {Swam). W 4,000 MOWR MOWR.
‘Sub-1otal H : 1,732, 4,867
950 Buncoma iNzitini Heatth Ceavre ] 9151 Naiticd i 3, 71,600 MOH Stalus 96 -
: lBotoli Heahth Centre] 9151 Bokeli ‘ u: 19. z‘n}‘ MOH Status B6
3 iKa‘:uCMi Health ! 41“ 33 049’ MOH Status 96
] 'Machldx 22 S.CODIN\’,CPC Status 96
1i $Kobabii Comotex | 8S; 6.800: NWCPC Status 96
iLyvhins I RANA! 5.000 NWCPC (Status 96
i Kagsk oay SIBL [Kapsckwony 292 15000 NWCPC {Saatas 96
i ;?;mm:eﬁzs-m 5382 iFlbpum | 43, 2 -W)M\ CPC SSaatas 96
1 | Chepkul my l?Cll)N\\rCPC 8208 B6
! | Ndinisk-Makuselwa | Wby river 2.13&1 600)0 MOWR, :MO\\"R
LB)ik\‘.j # Kibicitori | jRE'-'e: Kuywa 3 680 SOC(X) MOWR ‘MOWR
O Kabicieori s . (Biver Kuvwa 150 L‘CIX) MOWR JHORR
Chucte © 8116 Chwele ‘Berchole 2040 SO0 MOWR MOWR
CLL weikad ___ o e i Mokl __2m2 . BS0DMOWR __'MOWR
Seborctal ; 10508 Frand :
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Tables

Table - 1.3.2 (5/5) Present Status of Large Scale Rural Water Supply Schemes

Code | Distrivi | ProeaiMame . Lecation Warer Source Desiim Wate Popubiion | Manzpement Dy Source
l ¢ Code Name Capecity | Froduciion Senved ‘i Asency :
E (m3da)y b (mdday) (Nosy i i
4 i - 1 !
92 Busia Funyuta Bumsla 223 [West Bukhayo, | [ 176 426 29,000 MOWR | Statys Y6
; 3233, Nonh Samis, L ' : !
2261 {West Marach | ! ' :
{ Wakhuagu 9131, [North Samia, Enoer Wakhungu i 1 S.550 MOWR »Sratus 6
anz isaum Samia I i l
Sio Purt 9232 !ScuthSamia  Lake Vitoria Ml Ki, 4747, MOWR Status 56
Amukura Complex 925.2  Sauth Tese Borchole | 3 30 4000 MOWR {Stnus 96
Amukua I 50 30 4000, MOWR iStatas 96
Port Victoria 9332, Noah Macagoli, 1Lake Viclora &0 126, 10,000 MOWR SMOWR
9240 {Souih Maraeohs : : |
Busia Hills 931 |West Marapeli | Lake Victoria 840 1M T5.00GMOWR IMOWR
Funvula - Nanszing g ‘INort'h Samia ;Spr'mz il 352{ T.OCG‘MOWR ‘MO\\"R
e Pbymals P 4 .. _SioRwer Wn_ 6y IESOMOWR __ MOWR
‘Subtatal 1 3,478 2633 92063 [
930  Nakamera ‘Bukura WS 315, 316 1596, MOA Sutas 36
Shikusa WS 92 92 I.UTDEMOH iSmus °e
Lumakanda 9364 Lumakanda Nl il 43:'-01 MOWR -}Smus b3
Soy 9362 !Soy NE: NE 10,008 Communiry | Status. 96
J0ON WP NE NE‘ 60,000 Community ;S(ams w5
‘Linle Wzona Tam 4,592 355 I'! 15000 MOWR, EMO\N?-
(... iMalava I . . Protegted Springs . 2No, 96 pid __BOOOMOWR | MOWR
Susb-total 54% 198% 106,000 t
930 Vihiga :Bumm Shamakhokh | 9424 iShamakhokho £ éﬂ 4.500; RDF gS::tuS 6
WMalindiSirulo 50, d 3B RDF +Status 96
Marui-Buyzni 200 ﬂ 8.230.RDF IStaws 96
Mai Girl's Vokehy 4 49, 15,450, Instit. iSats 6
Kaimosi 1440 59 SLEGMOWR IMCA
| lsesmi | b Iseslanisping A 533, WHOMOWR_  MOWR
“Sub-total 2509 1478 _ 94520 1
OTAL : L1868 Z:483 4 33BLCH i
Source : JICA; Field Survey by the Study Team
MOWR; Project Rehabilitation Survey by the Ministry of Water Resources
Status'96; Project Status Report 06, Ministry of Water Resources, Dec. 1997
NOTE : Design capacity is adopted as water production for water supply schemes reffered to Status Report 96.
Wates production is adopted as design capacity for water supply schemes reffered to the field survey result by
NCA Study Team in case design capacity is not available.
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— Suppoting Report

Part M Water Supply Developrnent Plan

Table - 1,3.3 Opevation and Maintenance and Financial
Management for Municipal Council Water Supply Systems

Parameters Unit Eldoret Kericho Nyeri
1-a] Area covered by the muaicipality sqkm 147 66 200
Estimated total population within
b| the area of jurisdiction nt 220,000 58,723 100,000
Estimated population served
cby water sepply network ne 90,000 58,7123 40,0008
Estimated population served
dlby sewer petwork wI 70,000 30,000 16,0008
Nunber of water connections receiving
efsolid collection secvice BT /2 2,041 2,833
2 | Total number of permznent staff in WSD Rr 159 152 1864
3-a] Total number of registered water conpections nr 9,596 4,647 4,782
b| Total metered connections i 9,590 4,616 4 488
¢] Total un-metered connections Br 0 0 2
d]| Total number of water disconnections ne ** 48 835 215
€] Tolal nurmber of meters operational nr 4,593 3,761
f| Total number of meters serviced/repaired nr 39 23 82
Number of communal water points,
gkiosks, standpipes etc ne 160 397 3
4-a] Number of new water connections made R RR At 24 14
b] Number of sewer connections made no 0 0 p
5-a] Total number of connections billed for water ne 7,518 3,377, 4,620
bi Total number of connections billed for sewer R 5,540 1,662, 1,900
c| Total number of connections bitled for refuse Br - 1,969 2,833
Total volume of raw water received *
6-a{ for treatmenl cu.m 942,660 172,190 -
bl Total volume of water produced cu.m 832,070 159,210, 178,200
¢| Total volume of water billed cu,m 614,410, 1003704 114,243
d] 6-¢/6-b % 73.8 63.0 64.1
Number of samples taken for free residual
7-alchlorine test
- al treatmeat units ne 279 7 240
- on endline samples ar 10 7 &)
Number of samples for free residual chlorine
blless than 0.2 ppm
- at treatment units o 0 0 O
- on endling samples nr I 0f 1
<] No. of sewage effluent samples tken for BODS tests nr 2 12 2
- test samples recording greater than 20 mg/l nr 2 12 o
8 | Total quantity of chemicals used - Alum ke 57412 5,090 11,270
- Soda ash kg 2,325 1,250 1,970
fime kg 4216 455 1,930
Revenue collected during the month
9 |{average of Jan to Jun) Kshs 5,518,293 2,718,703 4,588,976
Expenditore during the month
10 | {average of Jan 1o June) Kshs 5,518,295 2,612,121 3,750,937

Source: Biannual records of MOLG/GTZ - UWASAM in 1997

The Afiercare

** Aaverage of Jan to May 1597

Expenditure includes chemical'power costs, plant/vhicle O/M costs,
Repair/maintenance costs of pipelines, payroll, capital expenditure,

reneva) fund, ete.

Study on

the Nationa! Waier Master Plan
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Table - 1.3.4 (1/5) Operation Hours in Existing Water Supply Systems

] tosige | Osign [ooooo o] Acat [ et | Al Actwat |- iy bxa o Peg N of
Code Dontris Nome of Wates Supyly  §Cede | Cagaciny PO OPIIL Cooniy | Copreiey | Capreinty | Capacity { Ogenntivol in Sodeme]  Pupe Watrr Siene
ity | etmeey § T ] ety | owteeny| et ] @ty |y Ay | Sceca
10 [wante Komotts '( R T | 0 e #0000 Rive gaiamaiye
Gitbozgos vl 1R.00] 40 B [T 288 242 o rao]  deon0] 1o Rontk
Kituyw Vs naoe Ao M6 e} el | 1slBarbelo
Cpiands 35600, 56 Frg woo| e s g L4 | Bore bake
Karaai IR see| s a0 s ] o] saneBaables
Linm vel| 1o 86,30 §.036.80 ] ETTCT T IT ' B SR s mi BenBales
Eaibi FECECT BTN B396, 408 ganet  aadad g ol ol vwoeool  35.000[River Rasbi
Karimeos 15021 108 134 wawran] 006 1H000 ST i 45006 Karimss River
Thririka # wied fopply w006 218,060 sema|  pre k] 2RisAR W] 2300 Tt rivar
Ruiru watcr st pply R 2300 23,700 aw|  wose|l s 6,500{ Riscr
” fbanpa 50008 16,000 g6 E9.006| 2000 30,000 Thiks River
' N gy .Y I CIA AN o] 982092 200530 o] a8 o]t vy Rier
% 20 [Nidsyags  JSapacr 2600 158 eou]  asrss] T arsge 000 100008 River Ragati
Kabara Rerat 15000 182000 1o seood  Los0 000 18,530 Thima River
Wasguns [IRTY I ="101 22,500 Calest 1050 6.000]Natioo) Trigation Casst
Ngadama Renl 328 23,450 o] el 2 ey 48000[Ksye a0l Kin River
KeageyaUitaa 100 s am]  nan] i sl 35000  Ravwd Rivet
Kirioyaga IR 200 5090 ol ame] e 20000]  Rooc|Thbs Rives
20 [Manosa Kigr o . - 2] 2200]Kimume sbeome maiahee "AT
KigumoiRursty ssonee]  sasooe]  wzioooe]  seann|  2se000] 3i1anpo 20000] 206.000{18 River Aberdare foaest
SabaSads 4060 12000 FERRL I TR 1023 2270, e 2100[8ahs Saka dves
Varagva )] 530 1242 26,3684 540 "N 86401 seoo0]  3200) Bt
\uraeg's water suply wa| oo rse000 20| prmd anavoo]  eessen 100000 12000} Kay abwe River
Gataago 35.00) 2,500 12,000 sl | 2] 17000 Rivet Malbioya Nooy
Mathiesa 24400 7320} woe] 1m0 1aNE 83060 80000 Rivet
T [TE) 113 165 124 5453 Brhote
i . wmoo[ 274 2 800 5000 Pavtesticd D
3% weol 00 aa81600 2,901
OUorOrk v 1rnsel  spoe] 8000 2330 0am
- - AL R es
Nyen Kanatina Vrhao 'S v e 75,000 900,00 ssoo]  woof  saeco 1090 River agati
Tetw Theproge ysro0] 12000 Lunaol  1S000]  H0R000[ 1266600 40000 7ai0a River
Makuowgini roo]  eooo]  T2ee 00005 et by Mutracini Ruzat
Mobuewrint Funl 09000 150,000 vsonoed  asion)  aove] vseses 45,000[Chinga d:m
non]  erars] 214499 4.000[Kitgran Stieam
120 [xuatc Vaoga 1300 [EET 156,640 100 T 2500 Bor bite
Suiraba Hills 15.00 1500} 55,000 500 BRG] 20600 200 Rived
Mirpgani 1100 3,947} 4783 1100 P20 15,2400 2.500] Box bl
Kikoncet 7200 29,430 amyise]  osem]  2o00 oo 20 (AN
Lusgatunga uis 850 2060 360X sl 2am] 2520 $.000] Bureboite
Msambee si L3 26.00 10,14 B2 6% wo  gmeoof  samx R3000| Wtk
T #og = 18
230 fLam Mokows TC T2 500 2,000 34,600 o] orex} g0 2200] St 380
Kiupga Miskeai 50.00) 1530 18360 £50] Wets
Laaw [ 0) 56 %) 26 000} wre] 20| 1meed]  nene) Wels
350 |taits Farera  [Mwanjiba Ten FET) 1656 19,672 EEY 1.584 19068 Oner SORC] 3000} S ams
Wuodaoyi X7 3200 23040 taze]  areed x| e Over 1704 16300 Simam
Dx mhaa wsi .30 2200 A0 axw] ] wow e et SOM]  A0KGES s
360 {TacaRivee  [Huta ['ET] 5300 3.500) 38.000] [EET La30 1692 20006 15,000 ivcr Tapa
Gaisen [32] 1000 200 s E . 16.000)- River Teos
Npo 50.00, Py 15 09K am o] 1esa 10.000] 6500 | Rivee Tama e
Ngandun" B openaled by
10 fembs NGAGAKA W Asoxistie 28500 20300 asoe]  mseed  raom| wmmsse sa.000] 20,000 Fhambana River
Kycai Rural 238001 106560 pzdand Ene] 1oessel 1wy 8000] 28000 River
[N parduniTA™ Ropiogers and
(peraed by NRCHCY aoe00f 576,000 ssrzoof 00| seeoonl  soanncr] soue]  20.000] Kapiegas kice
Ebina 1792 20,40 241,26 1559 naeel e oo $392{River Thoudi
135 [1sicls {hicio vl 18200 131 040 ssrrand  awa] e pesress 0] s0as2{ioks River
43¢ {Kini Iaspa . . - 9.640) 53¢ [ Bearbole
Kitui ve| o 4370 500401 ol aesn] o . 25000 [ Borebeks
MetomngNat operated) - - 14,500 ) Borr borbe
Wutio-Mui 5.0 1.4 138 200 [ X 18,900 000k B Sprimen ]
Bricg s ed frm
40 [Masaks Kiima Kimac Nol Tumsk
Wamwsen 130 f5% 167640 s sen] 190 el nofam Rives
B bele Sarfiie
500 ] spocf 00| g Miv sver
044 1 508 7.500|Suracci At Rivcr)
U 20,06 1.40% ITRK o] sss]  onmn $2000  10.000[ Vara Casat
B £1.500) 138400 033 873 1061 a0 12000Fasi rver
Kxrbisai vl nane] w0 osoame] k] 1need]  1spes seac]  p a0t Oam
450 |Manabit Mavuatvil u.s? 12.00] 9.1} 110,16 o] oses] s 0000] 25,000
Shaftaw welts 23d
Meyale 400 12800] 184,000 1D 1Rsf 220 2000d 1000 iefhative palkn
350 [ter Milungure 20000 1180 1R I R 00q ST Rier Thing b
M 125,00 90,0 tassase]  amor|  asamd 5SSk ga000] 2G| ML Keopa Forcst
Foras 550 1013, w15 soefl  oase) 95 70| 1AM Kropa fur
Nk 25004 13.262] IENER LX) ) EE st ool reaon|  TeodKasinaRive
Wangchioe [RET 9.0 elve 0.0 EALT] 0.7 FT0 SR TEC S TRICE I RS0 F P
Racr Kathita aod
Mere uss|  eos JEETI0 an]  aml  jeness| w2 450090 50000 Catabura sprivgs
kuby &y EAILD jLALED [ iXib g 15,004 5004 | Rivey ibiny
00 [Syantcor Mo vy 1400 1223 122,68 Ve e s 120067 12000[ River
Tigania piao]  1zseu wsongr] seoe]  breme] st 50000 Spriog
30 [k Nbi [Kacogoi 150,00 R ronon] ] esees] sz s a0 Fungy River
Mitvogu Chiiakarigs WS Twiogihu Biser
s Karingai WS
Chukn i 00 1214 B34 KN LYY B TRNT BRI o o oase] mae] mueTeags Rer
St Chognaa et 72,001 e P L IR sl sl o minogvoeags i

H-T-16 The Aftercare Study on
the National Water Masier Plan



Final Report — Suppoting Report
Part H Water Supply Development Plan

Table - 1.3.4 (2/5) Operation Hours in Existing Water Supply Systems
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Table - 1.3.4 (3/5) Operation Hours in Existing Water Supply Systems
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Table - 1.3.4 (4/S) Operation Hours in Existing Water Supply Systems

Pesigt P el e avwat | add [No.ntbed Mool
Cade|  Dianar Name of Wrtet Supply | Cade | Capavity FLN] Copaciny | Copaciy | Copaciey | Copawity [ Opcationl io SiBem|  Prp. Water Serie
[ myead by Fimtmen | 0yean | iy | avtnl Aca | sered
Flgews | .l T -
%20 |Minkact Chebalbal 26 146233 [TEREN AME s o SN 20| Spriag
4K 16 LRLY 500 1200 15,0% EA [E=18 K Riser
N8 10 [T [ [0 T SR er
Karans e Ml 16.292 L% I FRE JEXLET S TCE G ST
SRS D6 (LM (50
Tamha b [SALE: B3 00 EE 53K 107K M 34 oo 3soulSmali Spricg
e pragt b prihe W M N PLY T BN R [3.TE B IR AL Ased 20 River
Wapkni B0 24 7 5003 15 BEK FIT 250 Rover (Ton & river)
Kaptssaka s 2500 0.0 R0 AR Small Siram
Chepk e . sa.4% ] 1soc] s nes Aol S0t rvers
¥ [ Rutage Moswahor (X1} Loos]  RDUBIRiver
Faptums HEA! 3,00 1,261 1850 2000 L S1ex amm
A3 [Naokh Kr e b Kobujoi 20 & 00 210 6, N1 ] . Jonte Rivee
“aadi Hitty U3y &000 1.8 100 00 (X2 N som]  rseofTaile Rier
Letrotwa ENRE 10,000 1205 Lt %0081 W00 - Dhare Gon okie 4RspLancs 2am)
Che piit 2 i TR %4 20 250 2R - - feepit i
(e 13 0] FESY $1.8% 81K 0 2850 - S Dam (leavos)
Sania 20 T 2R - - - - - [Samndam
o Ohcpre i - . . vroe| TRl 3asa sl . [Eahdam
[T Bawpi L Bom bl 3 71387 EEH 2558 A0 o ol Bendole
Baragi 2 Bonbok ] 254 1 (30 35,5821 4061 4,000 Bombale
Wamta vy [N [ER &) Al 19,534 ] B0 Berchale
Wanthe v i M8 5.4 AR REXETY a0 Sprog
Soguta parn:at
» ater sepyly 12.000] 154000 Hh AN +3,%0 g 2000)Spring
Anbon post &S IR 7T UG S X o] 4000 Borcbote
Tuorm w alcs sugpdy B0 1123 FFET IS TACTG S TR e 100 pooo]Spreg
Saalal watce supply LS JEXTE 12,44 #00] asef e oo B 30000 Nesdeis Dan
S0h Hoar ater sopply 180 4000 04 LYCET B T TR 0ot 4000 Spdog
Sirary Qi B Bole 2 124,80 20 R 15,005 260 2000l 8en bte
NopJia B bebe 1008 1205 600 1320 1530 2000 2000 8o e
107k ex = ater supply 1527 ¥.02% 7.9 £438 6258 W 1000 B ede
Opionk Bere'ele t5el- B ol s dry
Coijk Bordele 1ol
£oihas w aier supply $.53) 127 15,524 740 6505 &8 23 MO 30000 B i
i B vl L) Borcbule is dry
Loijrs, Bon beie ik
Bz y Buorcbele 2 3 87 238 1 288 160 £ 6 Barcte
Kisima waer sepply 400 9,600 5 N 0.0 [E5Y 2802 oo 200 Susdtace Dam
Porw watef progect 0N 2 50 I8 kX ™ 8640 2000 2000 Sudace Dara
Masckits Bor bole am oy 1 E3.0 1248 14576 1000 0000] Bontete
Lovirkan Plasc { L3 4 1% 1438 $5¢ 164 158 ool 2000 Borbele
1 cevge | Brac i
Seate projes aw LIS 24192 1200 Rl 16R68 LS%| 1500 Borrboie
Kewot Borbelr b &) g EIEN 200 (EX [ERLe 00 8] Boredele
Mani B bolc Exe EEY fE2] LR 0% 12.153 o0l 200 Bor bels
Lodusghns Borbole 29 (%] 8204 LR 1 X3 25424 2000 200 Bercdols
o Leaata ombde 53] sy 4637 2 1456 19.872 bool 1,00 Ber boke
Skaflw Belh and
#50 [ Fakaza Natokol U9: X 1444 84 a0 240 2,84 SO0 200 infiRsstiom gatiery
Shaftin welb ang
Lekitiaog [T 1000 280 20,8 400 R £.640 10.000] 008 |intinzatin ganery
Katita ¢ [GEL2 .54 [E000 1295 530 piX} &80 33 Bowbok
Naoadih 10 e 1552 s 7 2] 20 Beschok
Kuitn 2 U195 5. 1.3 1540 1 ERl B6% S 1S Bercberlc
todvar [ESTE 1508 34,004 EALOR FEECH B TELT B R S 0.0  20.500(Borkoks
Sha b welly and
Kapendo [SE N 4.0 7N BN 250 &40 H08) S0 2000000 sion gaflery
Kk stw 120 txn .00 Ey .35 sooef 2000 Z?Em.«..{:l:i
Kobish T8 800 21,50 3 00 750 2000 o] 3500 Borbale
Waaleny (M FAEL 25,92 7 (x4 4580] £ 350 [X{TT 2.000] Boore Yool
Learwgsk 8.0 1445 1523 500 1200 12,900 I8000] 2000 Bt Yol
Sholliw m il and
tenken 10, 2.4 FLETS 800 (KT 17,290} 06 1300fafinreon ganery
Eekibar .00 1290 LIETE e g 6,3%) gn0e] 2600 Burebole
ko an 9501 FIE3Y Xt ey S04 7000 4800 Borb e
Kekur ik ES 11,520 2 K5 43 2.0 BOO S kaliow welh
Fanlte g ] 12K 28 REE 304K L s FIEAE o] 200 Borcboke
Katat S0 (=13 G 440 S [TXxy st 3350Shatlew wcl)
Matuma =0 .8 AT9MY 2150 0] I ALY 0] M0o]] sbalow wel. 2 burbeics
g [Wen Pt [Mautane [BAT . ] 0] 135000 14 .00 Rotonk Porniat Rivee
Perraoial River
T atareke Murtos . . . ] e oses 5000 S00] (Msdywon)
Prevooial River
Wain . . . 25.4x ] &g 720604 (X &OltApuaipu Fver)
Percooia) fiver
Cbr janca [RSTL N . . YT AR N 2l 18Kk riscn
Ko ngusia Lt . . . 240 £ 720004 oot S0 Kage oguria Biver
s Peicoaial River
Ko briita . . . RINEE $axx T2 19F i om0 (Swaim)
PR Prwwoaial Rivar
TastarKering . . . 25000 150, 000 sail 2l Kaproguda)
R Peroaia) Rivcr
Sigor . - . [ERCE TN T S TTR T [R5 RS ST LM LI (Webwe ver)
R Torpaial Ricr
Octnm 2550 334400 HEXE ool el pr2Rw foat IR a4 | Kencdu s dvery
r
The Aficreare Study on n-7T-19

the Mationsl Water Master Plon



Table - 1.3.4 (5/5) Operation Hours in Existing Water Supply Systems

Tables
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Source: MWR Water supply schemes operation status (1997)

I1-T-20

The Aftercare Study on
the National Water Master Flan



Final Report — Suppoting Report
Part H Water Supply Development Plan

Table - 1.3.5 (1/2) Drinking Water Quality Standards in Kenya

Constituent of Desirable Permissible
Parameter Unit Health Aesthetic Aesthetic
Significance Qualily Qualily
Heavy metal and Harmuful Substance

Arsenic mg/ff 0.05

Asbestos mg/é -

Barnum mg/é -

Beryilium mg/é -

Cadmium mg/l 0.005

Chlomium mg/é 0.05

Cynide mg/f c.1

Fluoride mg/f 1.5

Lead mg/ff 0.05

Mercury mg/f €.001

Selenium mg/fé 0.01

Aluminium mg/é 0.2 0.2

Copper mg/f 1.5 1.5

Tron mg/¥ 03 1

Mangnese mg/f 0.1 0.5

Zinc mg/f 50 1590
Chloride mg/{ 250 600
Sodium mg/f 200 200
Total dissolved solid mgif 1,000 1,500
Sulphate mg/f 400 400
Hardness {as CaCQy) mg/f 500 500
pH 65- 85 65-92

Turbidity NTU g 25

Preferable <1 for Disinfection
Efficiency
Colour TCU 15 50
Taste and odour

Source:  Design Manual for Water Supply in Kenya
Ananged: JICA Study Team
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Table - 1.3.5 {2/2) Drinking Quality Standards in Kenya

Desirable |Permissible
Parameter Unit Aesthetic | Acsthetic Remarks
Quality Quality
A. Piped Water Supply
1. Treated water enfering
the distribution system
Faecal Coriforms N/100 mf ¢ Tucbidity INTU: for disinfection
with chloring, pH preferable<0.8,
free chlorine residual 0.2-0.5 mg/l
Coliform Organisms NGO mf 0 following min {min.) contact.
2. Unireated watey eotering
the distribution system
Faecal Coliforms NA100 m¥ 0
Coliform Organisms N100 mf Q 1n 98% of samples examined through-
out the year for large supplies with
sufficient samples examined
Cotiform Organisms N/1O0 mf 3 In occasional samples but not in
conseculive samples.
3. Waterin
the Distribution System
Faecal Coliform NA100 m? 0
Coliform Organisms N/100 mé 0 In 95% of samples examined through-
out the year for large supplies with
sufficient samples examined.
Cotiform Organsms N/100 m# 3 In occasional sample but nol in
conseculive samples.
B. Unpiped Water Supply
Faecak Coliform N/160 m# O
Coliform Organisms N/100 mé 10 Not occurring repeatedly. Repeated
occurrence and failure to improve
sanitary protection, alternate source
to be found if possible

Source;:  Design Manual for Water Supply in Kenya
Amange:  The Aftercare Study Team
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Table - 2,.2.1 Population Projection by District, 1991 - 2010
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Note: Projection for each district from 2001 to 2010 is esiimated by the Aftercare Study Team on the basis of the lotal
population of the country projecied in the Analytical Report.
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Table - 2.2.2 (1/4) Population Projection by Urban Ceatres

Prosinte Code Disteic Code ‘ Lhban Contre Name i“.‘puhliﬂn B el -—-—--PISEL}:‘U"—‘{'—'E Poputation (3
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Final Repoit — Suppoting Report
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Table - 2,2.2 (2/4) Population Projection by Urban Centres

. ] C Wehon Contre Nyme | Fopstition 3 Pjeaed Usban Pepulation(Nosy
Provimes Code | Pixtrit Code i Ushan Centre N in 1989 155 7 1998 ) 200 s >
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Sabvaz 5418 10438 R S L 1T
330 Tharaka Nuta U. 50 Croka 4358 8253 10435 1272
490 Mwima U- %1  Mwinei 3712 92271 13.527. 15747
4aD Mukocni U-91 Kamba T.C 184, 3, 41 )
i U9 Kiwud 2432 4,303, 6339, 7300
! U-54 Kikima 187 3,806! 4343, 462
! U-95 Xilals Masket &1 1,108} 1547 1w
! U- 96 Machinery T.C 350 7074 933 .09
U-97 [ Mbwmbumi Market 243) aso’ 628 694
- 93 [Mrito Andei 385+ 7,:5:' WET, 12,208
Ll - 99 (Suhan Hamud 1,529/ 2,60-1’. 3.6!4| 3,93
: U 10, Tows Maket 755 1.369 [KTH m
1 U- 101 Wote LR 35480 a5
. ) 13478 " aames’ T 3923
North Eadern | S19 Garisa U102 Dadasb 1.224) FXITH 3197
! U+ 103 Damajare 572 1336 152
V- 104 Garissa 1319 101498 15926
: U - 105 Lot 2,381 ! 649, £.350
‘ U106 Mudo Gabe . 1910, 2560 273
S Total 36.504 81092 1M£.335 129.451
AN Mandera U107 Bennisa T 13110 12831 2022
- 108 BNk 7473 10977 18578 15,800
U - 109 Mandera 2269 3a7s| 48,389 S163;
U~ 119 Rhama 4878 1018 5319, 30,031
U-11E Takaba 1.873 1.395; 4515 4719
Subs Toaal 37644 £5.4731 75432 - 8258
S0 Wi - 112 Buna 81 1356 199 I
: U- 113 Bute 2593 3600 4959 5431
1 U114 Ehlas 1853 3363 4,685 LXEY
: U115 Wgala et 1330] 859 2032
WoalgWapr 133 IEY ST066 6606
Sub-Toral 25.40% TR 70.509° ¥0.902
Syara €10 G U= 113 Kisi 44145 F7.688" 167,155 120,645
Vel Oy | 395 IH!.‘ 1833 R L L
Sub-Toral 28048 79.089 105078 122615
62 sumw U= 11y Ahwro 8097 LA 15,197 21939 24,135
: V- 120 Kiwmg 192735 TESTYR 3130 41250 89338 561,625
U= 125 Maseno 3.3 238 18 547 Tam f05¢
Cor Muboreni | 983 9336 MBS 1738 TR )] 231
Suk-Total 213499 X510 P S N T T S YT
A% Sizwa Vo123 Asiee 2923 TR ERES] XY £255 9373
U123 Bonde 1524 2t 2318 3241 4308 4462
L - 125 Siuva 16,163 V210 20,767 321 2062 7805
LF- 126 Ukwals 1085 1447 11y 1.5%3 2475
=127 Vsenge T.C 3345 L2117 159 1262 3361
- 124 ¥ala M 22 3. ) 1414 £H16
SubTota A 28832 31033 .57 T Tpra77 )
&du Home Bay -1 Hema Bey 23 338 24063 Shas L% k7.9 FIOHK
U - 13 Kendu Bay 293 1552 32 4342 6.h2 T84
U« 131 Mhina 3497 1423 5151 .85y 1820 I].SJIL
U 132 Nobiwe 141 Z37 ot 2420 369% 19
U133 Oyoyi $.933 s f.157 #8238 1.3 12308
Sub-Tutal IO 32 FARE] 714 YiAT3 b
A51 Mo U - 13 AwendoSars 6,932 Py %213 11438 1507 6738
Le- 335 Koharta 202 2 2428 3495 167 sons
1221 1160 [TRTH pAR LS EERH 33504
U= 137 Naabkiasy 3050 3807 4153 3.NF] 2540 534
- 138 faonge 3 3318 3382 S677 23n FTiIs
Seh-Tuwal 34385 37 33800 13,614 FERSE 72313
1 Npamra U137 Huncka 23 1353 2630 3645 1931 £33
V-3 Syormina pKebige {633 T 1% §1.438 15,643 17,592
SuhTeerd B.65% #3580 oree s e
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Table - 2.2.2 (3/4) Population Projection by Urban Centres

Tables

Provinee Code Distrivh Code | Viban Cunire Name ?\:p.‘iul‘km me e T Frojecd Lihan Popebition es) T
i in 1939 190 1955 2000 2005 pT

R Vallcy TI0 Kajisds U - 11 Kajodo 6326 6209, 7.431 16916 1,080 31847
V. HE Masadi 33 2569, 4398 ane (SR M 18471
U~ W3 Namanga 4716 FEE 7,262 13035 0821 33,361
U - 144 Ngong R0 FRETY 12930 200 3577 1,203
U+ 133 Qiakiokitok 502 3936 1938 R IYE 31.353
V- 136 Ongata Lengat WLIES33 adady s AL
Sub-Tonl B 15859 6TRED hosss g apan
MW Kipsigis U- 107 Keduwa 3 32 647, 501 o
U= 198 Kerkho 3659 LR .02 1237 152522
: U- 149 Kigiction 2068 an 4035, 5893 6738
: U- 150 Liteia 1536, 1905 1858 1798 3958
I U - 158 Londiani 3,606 1318 701 1% 11882
; Uk L S . Sy | s
: Sub Tolat 58359 £9.772 3o 386,318
70 tadip U 153 Nanpd 1295, 31,359 53207 91978
! 1 - BS54 Remonuii - 2368 e 45!l 753
SeTom — a3er | 3s01 | sygor.  mESs 105806
O Nakura U~ 155 E1Burgen 11633 16693 7R 541 25399, $1.658)
! U-158'Gigl 13510 19,960, 39022, 5421 65,443
‘ 157 Mok 11136 15,910 nw 23,459, 52394
U- 153 Nanasha 35.9:1‘1 smz; .46’ 140,057 158,905
{ U- 159 Nokuru 161,637, L TEIN 42,560 630,566 700,237
) U - 160 Njore 8801 12635 21.908! 339 4141
| UoistRems _ooms. e dest | 2X0 288
i Seb-Total 245.931 243,974 319,458 606,563 950,608 L5 S5N
70 INmok U~ 162 Nl (Enkarc) 513 506° 799, 1295 1977, 7.262
U- i Nk 10,63 s 194859 3 ea3r TR
Sub-Toaal 12,172 12.125] 0,653 IS 64,3341 79.493
760 Tears Nroia U - 164 Kitak S6.218 5,786 13,936 123,530 193513 22032
T Uasin Gisha 1) - §65 Burn Forest 2041 1.994] 2463 35248 5308, 5.539
| U - 166 Exdorst 111,882 12285 H3204; 247.435) 378415} 330,633
: - 167 Lemak 3444 3390, 4405 6.307] 9129 11042
i U - 163 Magoon 568, 552 65 1006! 1.433, 1585
f U - 169 Mois Brides 2,85 2928 s.sss! 5428 2882 R 859
: U+ 10 Simat 5732 5756, 1n 1% 12270, 17,187 20488
U171 Soy 1037 1002, 1156, 1364 2619, 2946
-1 Tute soee| o aoml 133, 5653 R.103! 9,475
: Syt Total esn| 1o 11880, 734045 431 247 $10,707
780 Bomat U - 17} Bomei 768 e $13 ] 1337 1783 1807
790 iTransmara U- 179 Kitgorts 5035 5.063 7665} 12353 (9882, B3
U- 175 elgerian 1408 1563, 1.545! 1072, 4.497
i UenbNwo 4 e} 63 [i2 I .2
i Sub-Total 711 7,261 458
810 Baringe - 17 Arabal w1 633! 1,560
[+ I?SIEH:m: Ravinc 6,831 6,606! 8 zizi :?.393; 22617
U- 13 Kaharnat 9,268 436! LB 2297 32343
U+ 180 Maj Marurs 4818 6430 3083, 12888 19477, 22152
: U - 131 Maryat 3887 1027 17r 5868 2,656 10,744
i U - 187 Magetio LR 37 3808 6097 903 1085
! N .58 0356 31822 j eIl 10392
&2  Elpoyo Atarakwet [ - 183 den 4.9‘99] 6034 13473 14.951
V-t Tembach  F (02 S . M 3.2
Sub- Total eoml a0 V3157
By Nandi U~ 155 Kapabot + Bacaton 1278 11,69
Y- 186 Nands Hets 1286 369
nTar 125 13,338
A4 Sambwru U - 147 Baragei 5 Y33
U- 148 Maeddol 8802 38331
3.431 2,564 187
o T TTU G naws | suss
REF O Turkosna U - b Kakema T.C 2130 4247 6141 £974
U- 191 Kakekel 2334 4512 6316 6437
U- 142 Koo 7.C 1367 T 339 3745
U 193 Katie T.C &7 1236 T 20
U. 134 Ldwur 13556 §3 5 4353 I9RE EEETL

1< B8 Lokitaung 1133 5373 #.304 1878

SbToid R 28 19590 sl

BE West Pokit U~ b Choparcria h: 739 Wt T 15837

1 - 397 Kapunguria .72y PN {ERA AR
LT- 1% Moakotone 4133 6297 EAL S 3370
Sub-Total (163 11971 14333 31522 37447
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Final Report — Suppoting Report

Part I Water Supply Development Plan

Table - 2,2,2 (4/4) Population Projection by Urban Centres

. . e . e Popadvicn | C Prgjeed Usbon PopubtionqMesy
Frovimee Cende ; Dristeit Code ) Ushan Cenire Name n 1939 1990 ; 1995 W00 : oo ; o
Wostern $12  Bueduma U - 199 Bungome 4,805 24,339 3961 65,103, 92,1225 134,088
U 200  Chepatais 2487 2338 1361 5057, 2091 7%
U- 2063 Kapsskweey 592 577, 795! 1305 1495, 181
U 202 Kikitik 5483 5623 a.m; 13,482 20637, 25,397
U- 203 Mawalic + Malakid 21 31 3419, LIS 1571 2436/
U- XM Sirsa 94 68 1389, 2010° 289 3195
vezosakere | awasl 0 w0 aasas 63847 102,762, 120,617
Sub-Totl 66,3 63,896 $3.04%, 162157, 40824 181540
Y20 Busin U~ 306 Busiz 20,781 228 324491 60,049 NI 103635
U1 207 Matiba Tous 2.4 2.60) 3491 5,804 7023, 8.7
U - 208 Nambate .| I - S - A 5. 1 7222, 1529
SubTewat 25790 %053 39018 70,607 105056 130,335
) Kakamega U - 209 Butcre 2,369 ranl; !,N'li 4.3ssi' 64620 8,504
U - 2190 Kakumega 53,862 57003 77,306, 121,558 177,084 202,514
! U - 28] Mumizs 2463 LB % 881 9y 6515
i SahTor | masw 23319 WM 17162 242,766° 21.192f
930 [Vikiga U= 242 Chavakali [E3 1 S08 761 1012 1053
: U- 213 Luands 3361 TR 4246° 6785 9355 138
; V- 214 Mok 28n 282! 367 5675 7546 7.887]
é G- 238{Niiga s Mijeogo_ 4335 a0 sanl 8.455; sl s
. Sub-Totab 10,537 10,600 13495 21.70° 39,008 32,633
1 i
TOTAL 3,955,543 4.070.000! s.zso.ooo! uwooo‘ :o,olo.oooE 11,500,000
I i !
Source: Kenya Population Census 1989
The National Water Master Plan Study 1992
Note: Projection of urban population was made on the basis of the urban population growth rate estimated in the

National Water Master Plan Study 1992, with adjustment made in accordance with the total wrban population
projecied in the Eighth National Development Pian 1997-2001,
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Table - 2.2.3 Estimated Population Served in 1995

Province District Populaticn (x 1,000y Service Senved Population (x 1,000) Non-served| Data
: Totz} Umban  Rural ) Covesage { Tolal by UWS by LSRWS by SSRWS] (x 1.OOD) | Source
Nairobi Nairobi 1857 1857 0] 96.] 1,735 1,785 0 [} n7l n
Centrat “Kiambu 1,156 153 1,003 60.1 693 b 353 2 6| 2
Kirinyaga 433 18 135 %8] 47 10 kY3 1n 1103 )
Murznga 90 69 £22 98 790 3 306 59 wol B
Nyandarua 195 23 375, &10f 51 59 7% 15 17|
Nyeri s 140 535 1.1 137 69 107 261 218 D
Coastal K 132 o 612 1.2 492 192 u 269 Mop 2
Kwale n 2 430 sl 9 17 17 186 k271 I )
Lamua 73 14 59 607 £ 7 7 30 2 Y
{Mombasa 573 513 0 954 547 3 3 145 % 2
Taita 235 3 202 621 145 3 &1 52 8l 2
Tara River 156 17 113 241 40 19 i5 i 126 1)
Eastern Embu H3 ” 411 s3] 2n 39 124 78 wi|
Tsiolo 91 kY 54 739 67 Y] 1t 19] X1 S
“Kitoh 437 13 m 178 §7 n 30 i ] 2
‘Masaku 23 131 &m sl 0 2 103 101 se3f 2
Marsabit 152 47 noﬂ $6.4 151 55 62 M & B
“Mery 577 i3 #H6 623 X6t 2t 130 209 el 0y
{Kyambene 548 5 543 503 2% 2 200 nf oy
| Tharaka Nithi M7 6 32 33| 107 3 94 $ ) oy
{Mwing nz s 306 189 59 1z 29 18 533 8
1Makueni §92 8 884 178] 160 15 36 109 ™) 2
Nonh-Eastern | Garissa 2o 13 177 sz3] s 41 35 53 [
‘Mandera 223 36 187 313 0 13 % 26 153) 2
Wajir 24 31 183 08] 152 7 131 14 63l 3)
Nyanza 1Gusih 1,337 ST 1287 S 45 30 348 915] 2
i Kisumu 878 259 619 65.5) 627 316 259 52 K72Y )
[Biaya 4 24 220 | 2 n 220 7 sil »
Homa Bay £93 113 847 60| 232 &3 132 17 &1 2
{Migori 621 34 537 6.5 41 12 7 22 ssof  2)
{Nyamira 294 10 284 30l 126 17 35 71 167 2)
Rift Vaiteey  iKajiado 338 62 270 28] 246 53 55 139 92l 2
IKipsigis 622 67 554 4ol e 84 s bt M3 9
| Laikipia 291 35 256 293 85 46 5 k1] 6] 2
Nakure AT 348 763 143 823 350 §5 363 283
INarok M2 20 322 60 89 12 37 10 2331
i Traas Nzoia 516 74 442 98| 204 &0 0 144 | 2
Uasin Gishu 585 170 415 se4| 302 95 13 133 Pt )Y
“Bomet 597 0 597 296 177 0 19 158 211
}Transmara 184 8 176 110 20 3 g 5 164 3)
‘Baringo 367 37 330 &40} 238 156 40 3% 1l »
-Elgeyo Macakwet 270 6 264 20 7% 2 3 50 w9
INandi 562 15 547 368 207 ? % 17t 1] IS
;Samburu 137 16 m 534 93 12 63 it EE1 I
iTurkana 201 27 1M 59.3 119 1.3 41 22 82 n
| West Pokot 282 18 Pl 7.6 78 i 44 21 4 4
Westermn ‘Bungoma 951 97 854 656 64 170 335 94 21l oz
[Busia 480 3 666f 320 19 92 206 160 )
{Kakemega 1,162 10 1,052 55| 615 45 106 194 513 2y
+Vihiga £26 13 613 05| 339 100 95 184 43 5)
TOTAL 27520 5191 22329 532 14693 4974 4.239 54335 12,880
Note:

(1) Seivice coverage satio for each district is obtained from Welfare Monitoring Survey and’or the 1996 Project Statas Repon.

The coverages underlined are {rom the 19956 PSR.
{2) LSWS and SSWS imply Lasge Scale Water Supply and Smalt Scale Water Supply respectively.
{3) Data source:

1} Coverage {rom WMSII
2) Coverage from WMS while sened popatation from Status Report and/or Sunvey Resulis. Further adjusted 10 balance SSWS,

3) Corerage and served population from Status Report andlor Sunvey Results
4) Covesage [:om WMS while senved population from Status Report ang/or Suney Resulis.

5) As served population exceeds district population, 1he higore was adjusted.
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