Firnal Report — Executive Summary

CHAPTER 11 STRENGTHENING PLAN FOR PUBLIC ADMINISTRATION,
LEGISLATION AND FINANCIAL ADMINISTRATION

11.1  ¥mprovement in Public Administration
Basic Concepts

(1) The roles and responsibilitics of MWR, NWCPC, MOLA and the LAs, and any other
scheme operators, should be rationalised and clearly defined in terms of: policy
formulation, sector strategy and planning, regulation, scheme planning and implementation,
and scheme operation, based on the revision of responsibilities outlined in the National
Water Policy.

(2)  To achieve such a separation of roles and responsibilities, it will be necessary to:

1)  Strengthen the management, systems and general resources of existing and potential
water undertakers, and
2} Agree on the criteria and procedure for allocating schemes.

(3) A logical basis must be established and agreed for the altocation of water and sewage
schemes among the main actors. Allocation criteria could include; financial viability; size
of scheme; type of scheme; municipal/urban/rural scheme; location:; the need 1o combine
water supply and sewage disposal schemes under one water and sewerage manager, as in
the water undertaking municipalities.

(4) A regulatory framework should be set up to monitor the operational, environmental and
financial performance of undertakers and of schemes.

Proposed Restructuring of Institutions

(5)  MWR should be responsible overalt for policy making, stralegy, planning, coordination
and regulation of the water supply and sewerage sector and should retain its current
functions, at least in the short term. Some changes of institution are, however, necessary
(see proposed organisation in Figure - 11.1).

(6)  First, to strengthen the management of the sewage subsector, improve its linkage with
water supply, and to ensure MWR has final responsibility for and control over the
subsector, the present functions in MWR related o sewerage should be consolidated in
one MWR Division. Tt is therefore proposed to establish Sewerage Division (sce
Figure - 11.1). The proposed responsibilities of and relationships between the agencics
concerned with sewerage provision are outlined in Figure - 11.4.

(7)  Regulation of water absiraction, water pollution, and water quality should be grouped
together with sutface water and groundwater management in one MWR department by
establishing Water Resources Management and Regulation Department, to detach
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regulatory functions from the mainstrcam work of the Minisiry, and be given 2 higher
profile (sce Figure - 11.1).

In the longer term, MWR should relinquish most of its direct water undertaking activily,
beginning with the handover of municipal and urban schemes to local authoritics when
these are ready for the task. In addition, suitable rural water supply schemes should
continue 10 be handed over to sclected communities under the SIDA-funded Commuaity
Management of Water Supplics Project. At the same time, MWR should intensify its role
in rural arcas, by advising community schemes and acting as undertaker for smaller loss-
making schemes. Figure - 11.3 outlines proposed responsibilities of the agencies involved.

Water supply schemes run by communitics’ face many problems. Actions recommended
to improve the present situation include:

1)  Undertake a national survey of all community schemes.

2)  MWR watcr quality test at all community water supplics, including those MWR
schemes already handed over to community groups.

3)  Where new or extended MWR schemes are being considered near community

schemes, three options for development should be assessed and the mos! appropriale
one selected.

NWCPC, now a major resource in water supply, should undertake water supply scheme
development, operation and maintenance, mainly in bulk water supply and should have no
responsibifity for policy formulation, sector strategy and planning (MWR) or regulation
(MWR or agency), although it could advise on the first two areas. For NWCPC tke
following is recommended:

1)  Scheme allocation criteria should be agreed and applied to current NWCPC and
MWR water supply schemes lo decide which should be transferred to NWCPC, and
which to MWR. The majority of transfers should be from MWR 1o NWCPC to
reduce MWR’s responsibility for service delivery.

2)  Where NWCPC js a water undertaker in a local authority which is ready to become
water undertaker under the UWASAM local authority development project, its
responsibilities should be handed over to the LA.

3) Major efforts must be made to improve NWCPC’s operational and financial
performance for commercial viability. More capacity building and reform is needed
before commercial operation is possible.

The commerciatisation of water supply and sewage disposal currently being implemented
by MOLA and municipalities (with GTZ technical assistance) should continue until all ten
water undertaking municipalities (including Nairobi) have public water and sanitation
companies operaling commercially. In addition, non-water undertaking municipalities
ultimately suitable for appointment as water undertakers (.. those will eventually meet
certain criteria) should be upgraded (cursently through the GTZ project) to allow them to
be appointed as such.
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Regulation

(12) A separate regulatory agency should be sci up to regulate water undertakers and sewerage
providers in order to monitor their operational, environmental and financial performance
without managerial or political intervention. (A similar agency, also reporting to the
relevant Minister, was recently set up for the power secter in Kenya.) Figure - 11.2
outlines the proposed responsibilities and relationships of the regulator and other agencies
involved in urban water supply.

Personnel Administration

(13} To help to remedy the current problems in recruiting, promoting and transferring senior
officers, an assessment of the functions, methods and value of the Public Service
Commission and the Directorate of Personnel Management is recommended, with a view
to increasing the relative authorily of Department heads, LAs and District offices in
decisions affecting their staff.

(14)  Of concern is the important issue of inadequate pay and conditions prevalent throughout
the public sector. It is therefose recommended that a consulting assignment be undertaken
to establish a pay policy for the Civil Service.

11.2  Proposed Amendment to Legislation

(1)  Measures to address the current poor implementation and enforcement of the law as well
as the need for amendments are proposed. It is recommended that both the Water Act
revisions and the Environmental Management and Coordination Bill 1996 should be
enacted without further delay.

(2}  Recommendations 1o assist law enforcement include: i) strengthening top level support, ii)
handling cases at District level, or iii) by Catchment Boards, Water Apportionment Board,
or District Coutts, iv) thorough training of officials responsible for enforcement through a
national programme, v} and a public education campaign.

(3)  Short term measure includes: i} amendment of Water Act and ii) changes to other water
related legislation. Longer term recommendations include: i) the drafiing of a single
comprehensive Water Act, ii) consolidating all other water sector legislation, iii) enacting
a single water and environmental law and establishing water and environmental law.

11.3 Improvement in Financial Administration

(1)  The large disparily between budgeted recursent expenditure and the funds allocated is
observed frequently. It is recommended that the Ministries of Finance and Planning, and
the Office of the President take urgent steps to ensure that budgets and available funds
coincide to 2 greater extent than al present. If necessary, an external review of the
planning, budgeling and funds management process should be undertaken. It is vital that
the funds budgeted are made available at District level, so that management of District
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operations may proceed rationally and the requisite quality and quantity of water supplicd
can be maintained.

Investment in devclopment projects should be guided by policy, c.g. on appropriate
technology, and sectoral planing framework. It is cssential that such policy guidelines and
a planning framework are developed for both water supply and sewerage subsectors and
used as a basis for determining investment priorities. The procedure for identifying
projects should include the use of standard algorithms and selection criteria for watcer
supply and sewage treatment and disposal. These criteria should be as far as possible
identical for both subsectors.

Water beneficiaries should sharc, according to National Water Policy, the entire capital
and operating cost of the relevant public facilities. The same principle should apply to
recovery of water supply and sewcrage costs. From a previous study of intcrnational
water tarilfs, it is concluded that a progressive rising block tariff is best suited 10 Kenya’s
needs.

Water and sewage lariff rates should be set 1o salisfy an attainable revenue target, such as
to cover operation and maintenance (O&M) cosis or to cover O&M cosls plus
depreciation plus a contribution to reserves at an agreed percentage rate (10% has been
suggested) of the cost of new capital works. The decentralisation of tariff setting to
provincial offices should be considered.

Regarding sewage, it is recommended that actual sewerage O&M costs and water volume
al each municipality should be used as a basis for calculating tariffs. The resulting tarift
value (in terms of water volume) to generate the necessary funds 10 meet the desired
target recovery could then be expressed as a percentage of the water tariff and collected
by the same billing arrangements as are now used.

The serious weaknesses in the revenue collection system are largely due to lack of meters
and meler repair activity, and substandard water supply. However, other problems
relating to ineffective and inefficient meter reading, billing, bill distribution and collection
should be addressed. This should be done by training where needed, of meter readers,
billing clerks and their supervisors, and, particularly, by providing management support
and feedback to supervision, both from District management and from Head Office in
Nairobi.
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CHAPTER 12

IMPLEMENTATION PROGRAMME OF PROPOSED PLANS

12.1 Implementation Schedule of Strengthening Plan for Public Administration,
Legislation and Financial Administration

(1) In the previous Chapter 11, an institutional strengthening plan was proposed aiming at
sustainable development in water supply and sewerage seclors, which includes
improvement in public administration, amendmeni to legislation and improvement in
financial administration. The implementation schedules of the projects/actions proposed in
the above strengthening plan is presented hereinafter:

Improvement in Public Administration

(2)  The improvement in public administration include:

1) MWR

i)
if)
i

iv)
v}

vi)

Establish Sewerage Division,

Establish Water Resources Management and Regulation Department,

Hand over water supply schemes to upgraded LAs,

Select community groups lo receive water supply schemes and hand over when
ready,

Strengthen support for rural and community water supply schemes, and

Set up independent central regulator for water underiakers and sewerage
providers.

2)  Community Water Supply Schemes

)
i)

iif)

National survey of community schemes,
Water quality test for community water supply schemes, and

Assessment of development options for new and extension schemes and
selection of optimum plan.

3)  Local Authorities and MOLA

i)

ii)
i)

Tke Aftercare Study on

Commercialise the remaining seven municipal water and sewerage depariments
(6 under GTZ assistance and Nairobi City) and supervise pilot water and
sewerage company

Upgrade additional five municipalities which ar¢ non-water undertakers and
appoint as water undertakers, and

Commercialise five municipal water and sewerage departments.
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4) NWCPC

i) Hand over water supply schemes to upgraded LAs,

ii) Apply scheme allocation criteria to reccive/hand over water supply schemes
fromfto MWR, and

iif) Organisational, operational, and financial review of NWCPC’s performance.

S}  Personnel administration

i) Review of Public Service Commission, and
i) Establish pay policy for Civil Services.

The schedule for implementing the above proposals in the improvement in public
administration is given in Figure - 12.1.  According to the schedule, projects would be
complete by the end of year 2002, cxcept for those requiring on-going actions.

Amendment to Legislation

“)

()

The amendment to legislation include:
1)  Short term measures

i) Amendment of Water Act,
ii) Changes to other water related legislation, and
iiiy Enforce Environmental Management and Coordination Bill.

2)  Long term measures

i) Draft comprehensive Water Act,
ii) Prepare single water and environment law, and
iii) Establish a single enforcement agency for water and environment law.

3) Enforcement of the Law

i) Train provincial and district staffs, and
ity Conduct PR campaign regarding water legislation in districts.

The schedule for implementing the proposals for amendment to legislation is given in
Figure - 12.1. Projects of the short term measures should be complete by the end of year
2000. More comprehensive changes 10 the Water Act would require a further year to
accomplish. The long term measures are scheduled for completion in the end of year 2005.
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Improvement in Financial Administration

{6)  For improvement in financial administration, the following is proposcd.
1) Improve unbalance of budgeting and fund allocation,
2)  Improve invesiment method,
3)  Revise tariff structure and rates for water supply and sewerage schemes in NWR,
NWCPC and MOLA, and
4y  Improve enforcement of billing and collection.

(7)  The schedule for implementing the proposals in the financial improvement plan is given in
Figure - 12.1. Projects for improving budgeling and fund allocation, revising of tariff
structure and rates, and improving enforcement of billing and collection should be
complete by the end of year 2001. While, on-going action is requircd for improvement of
investment method.

12.2 Implementation Schedule of lmprovement Plans of Operation and Maintenance
Systems for Water Supply and Sewerage

(1)  Improvement of operation and maintenance of water supply and sewerage schemes is
cssential to secure sustainability of the schemes. The improvement plans for operation and
maintenance of water supply and sewerage schemes are presented in Chapter 6 and 7,
respectively. They are:

1)  Water supply schemes

i} Establish functional metering system,

i) Leakage control,

ili) Customer regisiration,

iv) Other O&M staff training,

v) Procure water tankers (2 vehicles per province), and

vi} Technical assistance at district level for implementing the proposed projects.
2)  Sewecrage schemes

i) Increase operating revenue in each scheme (obtain funds due from water

undertakers),

ii) Upgrade staft levels and skills,

iiiy Procure required facilities, equipment and tools in each scheme,

iv) Establish preventive maintenance and standard operating procedures

v) Implement industrial wastewater pre-trealment programme, and

vi) Technical assistance at each facilities for implementing the proposed projects.

(2)  The schedule for implementing the proposals in the operation and maintenance {O&M)
system sirengthening plan is given in Figure - 12.2. The O&M strengthening plan for
water supply scheme is scheduled for completion by the end of 2006, excepl for the
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projects requiring on-going action. While, the O&M strengthening plan for sewerage
scheme is scheduled for completion by the end of 2004.

Institutional Support

To progress the programme properly, a high level Implementation Committee {IMCO})
with executive powers should be s¢t up with the specific remit to ensure implementation
of the agreed projects according to the agreed timetable. IMCO would have the same
remit at supervisory level for the agreed water supply and sewerage.

A Project Implementation Unit (PIU) should be established in MWR to manage the
implementation of the projects proposed. The PIU should work closely with, and
probably draw staff from, the Special Water Programmes Division of MWR. MOLA staft
should also be co-opted to the PIU, one at least 10 be at senior level.

Implementation Schedule of Urban Water Supply Developmeat Plan

In order to prepare implementation schedule of urban water supply development plan, 139
urban centres subject to urban water supply planning were evaluated for priority ranking

of the urban centres applying the following socioeconomic and technical factors with
SCOores.

Faclors Classificatioa Score
Percentage of Served Population More than 50% 1
50% or less 2
Water Supply Cendition Less than 25% 4
(Supply/Water Demand) 25% - 50% 3
50% - 15% 2
More than 75% 1
Healtk Condition Less than 25% 4
(Case of vomil/diarrhoea, fever/malaria) 25% - 50% 3
S0% - 75% 2
Morte than 75% 1
Contribution to Industry and Commerce District Centre 2
Other Urban Centres 1
Couatribution to Tourism Nairobi, Malindi, Mombasa, Lamu, 5

Marsabit, Kericho, Nakuru

Other Urbap Cenlres 1
Willingness o Pay and Affordability of More than 7,700 Kshs 2
Household 7,700 Kshs or less 1
Cost Effectiveness More than 1,000 Kshs/m® |
{Unit Production Cost) 1,000 Kshsfm’ of less 2

Results of the numerical rating are given in Table - 12.1. Depending on total score gained,
139 urban cenires evaluated are grouped into three priority groups as follows. The group
with higher score should have higher priority.
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Ranking| Score Urban Centres

Groups | Gained

Karuri, Msambweoi, Lamu, Garsen, Hola, Kangundo/Tala, Marsabit, Mwingi Mitto
15 or |Andei, Garissa, Elwak, Rhamu, Bute, Eldas, Wajir, Ahero, Kisumu, Homabay,
more |Migori, Nyamira, Narok, Lemok, Simat, Kilgoris, Cheptais, Malakisi, Luanda,
Mbale, Vihiga (29 UC) _

Gitbunguri, Kiambu, Ndumberi, Ruiru, Kerugoya/Kutus, Muranga, Nyabururu, Ol
Katou, Majengo, Malindi, Watamu, Kwale, Lunga Lunga, Modo Gashe, Kitui,
Machakos, Matuy, Ka:rgi, Korr, Moyale, North Hors, Meru, Nkubu, Maua, Kibwezi,
Liboi, Maadera, Kisii, Muhoreni, Asiro, Siaya, Kendu Bay, Mbila, Oyugis,
Awendo, Kenbacha, Nyabikaye, Keroka, Kericho, Kipkelion, Londiani, Sotik,
Nyanyuki, Rumuruti, Kitale, Eldoret, Moi's Bridge, Kabarnet, Wamba, Kakuma
T.C., Kalokol, Lodwar, Lokitaung, Kepenguria, Makutano, Bungoma, Kimilili,
Webuye, Busia, Malaba Town, Butere, Kakamega, Mumias (63 UC)

Kikuyu, Thika, Wanguru, Mukuyv, Maragua, Endarasha, Karatina, Nyeri, Othaya,
Kilifi, Mambrui, Mariakani, Makowe, Taveta, Voi, Wundayani, Embu, Runyenjes,
C 12 or |Bsiolo, Merti, Athi River, Soloto, Chuka, Maseno, Rongo, Kajiado, Magadi,

less  |Namanga, Ngong, Loitokitek, Ongata-Loogai, Elburgon, Gilgil, Molo, Naivasha,
Nakuru, Njoro, Buret Forest, Turbo, Elda Ravine, Mazi Mazuri, Marigat, Mogotio,
Iten, Kapsabet, Maralal, Nambate (47 UC)

Source: The Aftercare Study Team

A

(3)  On the basis of the assumed construction period presented in Chapter 8 and the results of
the priority ranking among the urban centres, implementation schedule is worked out for
the respective urban centres. Figure - 12.3 shows the summarised implementation
schedule of the urban water supply development plan.

12.5 Implementation Schedule of Rural Water Supply Development Pian
(1) As for rural water supply plan, SO districts subject to rural water supply planning were

evaluated by the following seven factors with scores for priority ranking of the districts in
the samc way as the urban water supply plan.

Evaluation ltem Classification Score
Percentage of Served Population Less than 25% 4
(Pop. Served/District Pop.) 25% - 50% 3
51% - 15% 2
More than 75% 1
Water Shortage during Dry Season 1ess than 25% 4
{Time Spent/Maximum Time) 25% - 50% 3
Si% - 15% 2
More than 75% 1
Health Condition Less than 25% 2
25% or more 1
Contribution to Todustry and Commerce District Centre 2
Other Urban Cenlres 1
Contribution to Tourism Nairobi, Malindi, Mombasa, Lamu, 2
Marsabit, Kericho, Nakuru
Other Urban Centres 1
Willingness to Pay and Affordability More than 7,700 Kshs 2
7,700 Kshs or less i
Cast Effectiveness More than 1,000 Kshs/m® 1
(Unit Production Cosl 1,000 Kshs/nv’ or less 2
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Results of the numerical rating ar¢ given in Table - 12.2.  As the same as the urban
cenlres, SO districts evaluated are grouped into three priority groups depending on the
total score gained summarised in the table below. The group with higher score should
have higher priority.

Ranking Score Gained Distnict
Groups
A 14 and 15 Kilifi, Kwale, Taoa River, Kitui, Makueni, Mandera, Wajir, Migori,

Kipsigis, Narok, Traesmara {11 districts)

Lamu, Masaku, Marsabit, Mwiogi, Garissa, Gusii, Siaya, Homa Bay,

B 12 and 13 Nyamira, Kajiago, Laikipia, Trans Nzoia, Uasin Gishu, Barisgo, Elgeyo,
Marakwet, Nandi, West Pokot, Bungoma, Kakamega, Vibiga (20 districts)
Kiambu, Kirinyaga, Muranga, Nyandarua, Nyeri, Mombasa, Taita, Embu,

C 11 and Jess | Isiolo, Meru, Nyambene, Tharaka Nith, Kisumu, Nakuru, Bemet,
Samburu, Turkana, Busia (18 districts)

Source: The Aftercare Study Team

The implementation schedule of rural water supply development is worked out on a basis
of district in due consideration of the assumed construction period presented in Chapter 9
and priority ranking of the district as shown in Figure - 12.4.

Implementation Schedule of Livestock Water Supply Develepment Plan
The livestock water supply schemes are planned to be realised on the basis of district unit

and the priority order is evaluated to be simply based on the number of livestock units and
the amount of annual rainfall in the district concerned with the following scores.

Evaluation Item Classification Score
Number of Livestock Uit More than 300,000 beads 2
300,000 heads or less 1
Less thaa 500 mm 4
Annuzl Rainfall 500 - 00 mm 3
900 - 1,500 mm 2
More than 1,500 mm H

Source: The Aftercare Study Team

Table - 12.3 presents the results of evaluation and scores allocated to the respeclive
districi. As an overall evaluation, 50 districts are classified into three groups depending on
the score gained as summarised in the table below. The group with higher score should
have higher priority.
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| Group Score Gained District
A 6and S Makueoi, Garissa, Mandera, Wajir, Narok, Barisgo (6 districts)
B 4 Taita, Tana River, Isiote, Kitui, Marsabi, Kajiado, Laikipia, Naku,

Uasin Gishu, Turkapa, West Pokot {11 districts)

Nairobi, Kiambu, Kirinyaga, Muranga, Nyandaura, Nyeri, Kilifi,
Kwate, Lamu, Mombasa, Embu, Masaku, Mesu, Nyambene, Tharaka
C 3 and less Nithi, Mwingi, Gusii, Kisumu, Siaya, Horna Bay, Migeri, Nyamira,
Kipsigis, Trans Nzoia, Bomct, Transmara, Elgeyo Marakwet, Nandi,
Samburu, Bungoma, Busia, Kakamega, Vibiga (33 districts)

Source: The Aftercare Study Team

(3)  The proposed implementation schedule of livestock water supply development based on
the above ranking is shown in Figure - 12.5.

12.7 Implemcntation Schedule of Sewerage Development Plan

(1)  In the same way as waler supply development plan, 40 urban centres subject to sewerage
development planning are evaluated for priority ranking by the following five faclors with

SCOrcCs.
Ratio of Population .
with Piped Water Population Requiring Potential Health & Industrial Tourism
. . Growih . Score
Supply bul No Sewer Services by 2010 Environmental Impact . Potential
, Potential
Connection
Less than 25% Less than 20,000 Nil Nil Nil 0
25 10 50% 20,00010100,000 | Minor impact on water Low Low 1
environment
5010 75% 100,000 10300,000 | Scricus impact onsensilive f 4 oy | Medium 2
ecosystem
More than 756 More than 300,000 | Contamination of drinking 1 .., High 3
waler sousce

(2)  Resulis of numerical rating are given in Table - 12.4. Forty urban centres evaluated are
ranked depending on the total score gained as presented below.
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Raoking Urban Cenlre Score Gained
1 Mombasa 4
2 Nairobi 13
3 Kisumu 12
4 Machakos, Meru, Nakuru 11
5 Narok, Malindi, Kitale 10
6 Kisii, Naivasha 9
7 Maragua, Ruirs, Wajir, Thika, Kericko, Nanyuki 8
8 Garissa, Ongata, Kilifi, Nyahururu, Webuye, Voi, Eldoret, Nyeri 7
9 Mandera, Kabarnet, Muranga, Bungoma, Busia, [siolo 6
10 Kapsabet, Homa Bay, Karatina, Embu, Kakamega 5
1t Ngong, Athi River 4
12 Kiambu 3
i3 Limuru 2

Source: The Aftercare Study team
(3)  Based on the assumed construction period in Chapter 10 and above ranking, the proposed
implementation schedule for the proposed sewerage development plan was worked out as
shown in Figure - 12.6.

12.8 Investment Cost and Development Furd

(1)  The investment costs for implementing the long term plans of urban water supply, rural
water supply, livestock water supply and sewerage development are summarised as

follows:
{Unit: USS million
ELong Term Plap Investment Cost
Urban Water Supply 1,322
Rural Water Supply 357
Livestock Water Supply 18
Sub-total of Water Supply 1,697
Sewerage 483
Total 2,180

(2)  On the other hand, the future development funds, estimated based on historical
development expenditure, are given below.

(Unit: USS million)

Estimated Future Goverament Foreign Assistapce
Secior Development Fund Por:;mn ' glilo rlicfn
(199771998 — 2011/2012) o
Water Supply Sector 1,965 714 1,251 (64 %)
Sewerage Sector 426 103 326 (76 %)
55 The Aftercare Study on
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As scen in the above table, the ratio of expected foreign assistance amount to the future
development fund is more than 60%.

(3)  Comparing the required investment cost to the future development fund expected, the
long term plans toward 2010 proposed in the present Study may be implementable
provided foreign assistance continues as expected. However, as the ratio of foreign
assistance is high, the continued foreign assistance is gssential for the successful
development of water supply and sewerage sectors 1o meet the planned objectives for
2010.

(4)  Considering those financial constraints, the following three scenarios were studied.
Scenario A : Fuli development
Scenario B : Development with Kenyan own fund only
Scenario C : Development with Kenyan own fund and 50% of the expected foreign

assistance amount.
The development fund amounts of respective scenarios are given below:
Unit: million USS$)
Scenario Sector Government F(_).I c1en Total Fund
Fund Assislance
Water Supply 714 983 1,697
A Sewerage 103 380 483
Total 817 1,363 2,180
Water Supply 714 ) 714
B Sewerage 103 0 103
Total 817 0 817
Water Supply 714 627 1,341
C Sewerage 103 161 264
Total 817 788 1,605
For the above expected funds, the scale of implementation programme is reviewed by
scenario based on the following criteria.
1)  Allocation of the fund between water supply and sewerage sectors is 1o be
unchanged.
2)  Priority of implementation is given as follows:

i) Urban centres and districts ranked A (or high) have a priority and are followed
by those ranked B (or medium) and C (or low) in order.

i} In the same ranking group, the urban centres and districts with Jarger
requirement have a priority.

i) Among the urban, rural and livestock water supplies, the yural water supply
has a priority and is followed by the urban water supply and livestock water
supply in order.
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As a result, the numbers of urban centres and districts of cach scenario are summarised as
given below.

Scenatio Urban Water Supply | Ru ral Water Supply | Livestock Water Supply Sewerage ]
B {nos. of U.C} (nos. of districis) (nos. of districts) (nos. of U.C.)
A 139 (A29, B63, C47)] 50 (All, B21, C18) 50 (A6, B11, C33) 0
B 34 (A29, BS) 32 (Al}, B21) 6 (A6} 3
C 93 (A29, B63, C1) | 50 (All, B21, C18) 17 (A6, B11D) 27

MNote:  U.C. - Urban Cenire.
A29 .29 U.C. rapked A, B63 - 63 U.C. ranked B, C47 - 47 U.C. ranked C

Besides the above analysis from financial constrainl, it should be noted that the social,
institutional and legistative constraints also affect the implementation programme although
it is difficult to reflect those constrainis to the implementation schedule.

CHAPTER 13 PRELIMINARY STUDY ON PRIORITY PROJECTS

13.1

1)

&)

€)

Priority Urban Water Supply Projects

As described in Chapter 12, it is evidenl that the development fund of the Kenyan
Government is not sufficient to implement the proposed long-term plan targeting the year
2010 and foreign assistance is required. In order to effectively use the limited funds, the
selection of priority projects is made examining the natures, urgency and nced of the
projects among the 29 urban centres ranked A in the Chapter 12.

The long-term development plan comprises such structural measures as rehabilitation of
existing facilities, completion of on-going projects, and implementation of
planned/designed and newly proposed projects. Thus, they arc simply grouped into the
rchabilitation works and the expansion works (on-going, planned/designed and newly
proposed projecis) and their ranking will be determined accordingly.

The evatuation faciors applied for selection of priority rehabilitation works are as follows:

1)  Metered connection (related to accounted-for water ratio)
2)  Operational hour (related to production efficiency)
3)  Chlorine dosage (related to quality control)

On the other hand, the evaluation factors applied for sclection of the priority expansion
works are as follows:

1)  Development status of the scheme
2)  Water production to be expanded
3)  Impacts on environment

57 The Afiercare Study on
the National Water Master Plar



Final Report — FExecutive Summary

(4)  The evaluation for selection of the priority rchabilitation works is made for 25 urban
cenires excluding 4 urban centres that have no existing water supply schemes from the
nominated 29 urban centres. Results of the cvaluation are presented in Table - 13,1, Asa
result, the rchabilitation works of the following 20 urban centres are selected as priority
rchabilitation works. The preliminary scopes of the priorily rehabilitation works are given
in Table - 13.2. Their locations are shown in Figure — 13.1.

1) Karuri 6) Kangundo 11) Eldas 16) Kilgoris

2) Msambweni 7y Mwingi 12) Wajir 17) Cheplais

3) Lamu 8) Garissa 13) Ahero 18) Maseno/Luanda
4) Garsen 9  Rhamu 14) Migori 19) Mbale

5) Hola 10) Bute 15) Kajiado 20) Vihiga/Majengo

(5)  The evaluation for selection of priorily expansion works is made for 25 urban centres
excluding 4 urban centres having on-going projects with enough design capacity to meet
water demand in 2010 from the nominated 29 urban centres. Two urban centres have no
existing facilities. Twenty one urban centres have no on-going projects and insufficient
water supply capacily against the water demand in 2010. The remaining two urban
centres have on-going projects, but their design capacities are less than 50% of the
required capacity. The result of evaluation is presented in Table - 13.3. As a result, the
expansion works of the following cight urban centres are selected as priority expansion
works. Their locations are shown in Figure - 13.1.

1) Msambweni 2} Tala & Kangundo 3) Wajir
4) Kisumu 5) Homa Bay 6) Narok
7) Luanda 8) Mbale

The preliminary scopes of the expansion works are given in Table - 13.4. Six
planned/designed projects and 18 newly proposed projects are included.

(6)  The economic evaluation for urban water supply is made for the priority expansion works
by urban centre unit. The major qualitative benefits of the urban water supply projecis are
identified as follows:

1)  Alleviation of waler shortage and walcr rationing,
2)  Cost saving for water vendor, and
3)  Prevention of the pecople from water-borne discases.

Also, the priority urban water supply projects are evaluated quantitatively taking into
account benefit by incrcased water and cost saving as given below.

Item Msanbweani Tala+ Wajir | Kisumu Homa Narok | Lvanda | Mbale
Kasgundo Bay

EIRR (%) 16.6 16.5 124 9.8 174 1.2 18.6 24.7

B/C 1.6 i.6 1.2 1.0 1.7 0.5 1.9 2.0

Note: EIRR Looncmicrate of return, B/C Benefit-cost ratio
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Priority Rural Water Supply Projects

In the same maniier as the urban water supply, 11 districts with Rank A in Chapter 12 are
subject to further evaluation to select the priority rural water supply projects. The
fallowing two factors are applied for evaluation to sclect priorily projects.

1)  Non-served population in 1995
2}  Production deficit in 2010

Result of evaluation is given in Table - 13.5. Consequently, the projects in the following
five districts are selected as priority rural water supply projects. Their locations are shown
in Figure - 13.2,

1) Kilifi District 2) Kwale District 3) Migori District
4) Kipsigis District 5) Narok District 6) Transmara District

The preliminary scopes of the priority rural water supply projects are given in Table - 13.6.
Three planned/designed projects of large scale water supply and 13 planned/designed
projects are included, outlines of newly proposed projects are not presented since no
location is identified in the current study.

The quantitative evaluation is not made because the area subject to evaluation is so broad
and various water undertakers exist in the area. The major qualitative bencfits of the rural
water supply projects are as follows:

1}  Alleviation of water shortage

2) Improvement of public health

3)  Contribution to povesty alleviation

4y Alleviation of water-carrying burden for women and children
5)  Contribution of ASAL development

Priority Livestock Water Supply Projects

Based on the evaluation result presented in the previous Chapter 12 (refer 10
Table - 12.3), the projects of the following 6 districts with high priority were selected as
priority livestock water supply projects.

1) Makueni District 2) Garissa District 3) Mandera District
4) Wajir District 5) Narok District 6) Baringo District

The preliminary scopes of the priority projects are given in Table - 13.7. Their locations
are shown in Figurc — 13.2. No economic evaluation is made for priority livestock water
supply project.
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13.4

)

2)

)

Priority Sewerage Projects

The selection of priorily sewerage development projects was made from the short list of
the 9 urban centres that obtained a score of 10 or more in the evaluation in the previous
Chapter 12. Each urban centre was evaluated against the following faclors.

1)  Studies to date

2)  Sanitation conditions

3)  Status of on-going projects

4)  Health and environment benefiis
5)  Importance to viability of tourism

The results of the evaluation are presented in Table - 13.8. Consequently, the projects of

the following five urban centres are selected as priority sewerage development projects.
1) Mombasa 2) Kisumu 3) Machakos

4) Malindi 5) Narok

The preliminary scopes of the priority projects are given in Table - 13.9. Their locations
are shown in Figure - 13.1,

The economic evaluation for sewerage development is made for the priority sewerage
projects. The major qualiiative benefits of the sewerage projects are as follows:

1)  Resources costs saving

2)  Realisation of willingness-to-pay for improvement of sewerage service
3)  Improvement of hygiene, health and environmental conditions

The quantitative evaluation of the sewerage projects are made as follows taking into
account benefits by reduction of waslewater ireatment cost and willingness to pay.

The Aftercare Study on
the National Water Master Plan

Hem Mormbasa Kisumu Machakos Malindi Narok
EIRR (%) 14.5 11.8 221 11.6 13.1
C 1.23 1.08 1.82 1.09 1.21
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CHAPTER 14 CONCLUSION AND RECOMMENDATIONS

14.1

Conclusion

The Study Team reviewed the development plans for water supply and sewerage seclors
in the National Water Master Plan prepared in 1992 and established new implementation
programmes for the target year 2010. Also, the Study Team made recommendations on
strengthening of law, organisation and institution for project implementation and
improvement of management, operation and maintenance of the projects.

Water Supply Development

(1)

&)

3)

The target for water supply development is to increase the present 0% service coverage
in urban centre to 95% and the present 35% service coverage in the rural area to 70% by
the year 2010 and also to attain an accounted-for-water ratio of over 70% by each scheme
by the year 2010.

For the above target, water demand is forecasted as 2,010 x 10* m’/day for urban water
supply and 1,660 x 10%day for rural water supply in 2010. While, the present water
supply capacily is estimated at 710 x 10° m’/day for urban water supply and 750 x
10° m*/day for rural water supply. This big gap bciween water demand and supply
capacity indicates the need for further development of both urban and rural water supplies.

To meet the water demand in 2010, a lol of water supply projects have to be completed
and require huge amount of investment.

Urban Water Supply Projects Rural Water Supply Projects
Projects Nos. of Cost Nos. of Cost
projects (1,000 US$) projects (1,000 US$)
Rehabilitation Works 120 44,400 295 85,100
On-going Projects 21 7,400 552 67,700
Plaoned/designed Projects 21 27,400 217 8,800
Newly Proposed Projects 108 1,243,000 51,183 185,400
Total 270 1,322,200 52,247 357,000

The above investment costs may be obtainable provided that foreiga assistance continues
as expected. However, as the percentage of foreign assistance is more than 60%, it is
essential 1o increase the percentage of own fund and get the continuous foreign assistance
for the successful development of water supply and sewerage sectors to meet the planned
objectives for 2010.

A review of MWR project status reports suggesis that a large percent of the on-going
projects are stalled due mainly to a lack of funds. According 1o the queslionnairc surveys,
many existing schemes are inoperable due to financial, technical, and managerial problems.
Priority should be given to the on-going projects under conslruction, planning and design.
Concurzently with these projects, rehabilitation of the existing schemes shall be undertaken.
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Augmentation or expansion projects shall be kept to a minimum level and limited to
schemes which werce evaluated very urgent before completion of on-going projects and
rehabilitation works.

(4)  However, in the rural areas, much of the population has no access 1o safe water. In such
areas, small scale communily water supply schemes which are most cost-efteclive method
ta supply safe water should be undertaken. Those schemes may greatly help alleviate the
heavy tasks by women and children to fetch water and will improve rural living conditions.

(5)  The long-term development plan of water supply was formulated targeting the year 2010.
However, considering financial constraints of the GOK priority projects were selected to
utilise the limited lunds effectively. The priority projects were selected among the projects
in the proposed long-term water supply development plan which are ranked as high
priorily from social and technical viewpoints. However, the priority projects are sclected
by urban centre unit for urban water supply and district unit for rural water supply. As a
result, rehabilitation projects of 20 urban centres and expansion projects of 8 urban centres
tisted in Section 13.1 were selected as priority project in the urban water supply sector.
Cn the other hand, rehabilitation/expansion projects of 6 districts listed in Section 13.2
were selected as priority project in the rural water supply sector.

Sewerage Development

(6)  The service coverage of water supply in the urban centres in Kenya is more than 90% at
present, while that of sewerage is 28%. This situation is affecting environment and health
conditions, therefore, further sewerage development is required. In the Study, target
service ratio of the sewerage development was set as follows:

Urban Population Targel Service Coverage
300,000 or more 50%
300,000 - 166,000 40%
100,000 - 20,000 25%
20,000 or lzss 15%

The overall service ratio comes to 38%. For this target, wastewater flow in 2010 is
estimated at 750 x 10° m*/day against the present treatment capacity of 240 x 10° m’/day.
The treatment capacity has 10 be increased by 510 x 10° m*/day.

(7)  To increase the treatment capacity by 510 x 10’ m¥/day, the following number of projects
have to be implemented:
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Projects Nos. of Projects Cost (1,000 US$)
Rehabilitation Works 52(3) 52,100
On-going Projects 18 89,600
Planned/designed Projects 2 31
Newly Proposed Projects 64 (40) 341,400
Total 136 (7 483,131

Source: Aftercare Survey Group

Funding for these projects may be obtainable by assuming that the past growth rate of
budget for the sewerage sector is maintained in the future. However, this is a very
ambitious assumption since the appropriation-in-aid occupy more than 70% of the budget
for sewerage sector.

Existing old scwer and treatment works are hydraulically and organically overloaded and
require urgent rehabilitation. Therefore, in the sewerage development plan rehabilitation
of the cxisting sewerage facilities should have priority in order to recover the original
function of sewerage system. Also, extension of sewer reticulation and expansion of
treatment works should be implemented and the progress of water supply monitored.

Priority projects were selecled by evaluating the projects of 10 urban centres with high
priority in the long term sewerage development plan from social and technical viewpoints.
As a result, projects of five urban centres listed in Section 13.4 were selected as having the
highest prionty.

In the evaluation for ranking of sewerage development projects, impacl to environment
and potential of tourism are adopted as one of the evaluation faciors. The tourism is a
major industry in Kenya and it depends heavily on the natural environment. The sewerage
system can contribute to conservation of the national environment. In the further stage of
sewerage development, needs of sewerage development should be confirmed paying
attention to the above point.

Recommendations

The water supply and sewerage development plans were prepared to cope with water
demand and wastewater ireatment demand in 2010. On the other hand, most existing
waler supply and sewerage schemes are facing many problems and constraints and are not
sustainable. To get out of this situation, it is of vital importance to strengthen the public
administration, legislation, and financial administration and also improve the operation and
maintenance system. Otherwise, the proposed development plans will not be effective.

To strengthen public administration the following should be done:

1}  Restructure organizations related to water supply and sewerage sectors,
2)  Improve personnel administration,

3)  Regulate water undertakers and sewerage providers,

4)  Amend legishation rclated to water supply and sewerage seclors,
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5)  Improve law enforcement,

6)  Improve disparily between budget and fund available,

7)  Improve investment method,

8)  Revise tariff structures and rates in water supply and sewerage sectors,
9 Improve tariff billing and collection.

(3)  To improve the operation and maintenance system the following should be done:
1)  Water supply sector g

i)  Establish a functional metering system

i) Implement leakage control

iil) Register all customers

iv)  Train operation and maintcnance staff

v)  Provide water tankers (2 vehicles per province)

2)  Sewerage sector

i) Increase operaling revenue in each schemes {obtain fund due for operation),

i)  Upgrade staff levels and skills (Recruitment, raining and transfer),

ili)  Procure facilitics, equipment and tools,

iv)  Establish preventive maintenance program and standard 0peratmg procedures,
and

v} Implement an industrial wastewater pre-treatment program.

(4)  The detailed measures for institutionat strengthening plan and operation and maintenance
improvement plan will be different among the schemes or projects depending on their own
problems and constraints. Therefore, the problems and constraints of each scheme or
project should be clarified before their implementation. Since some of the measures will
require the action at a national level, alt the ministrics and organizations concerned should
implement them cooperatively under the strong leadership of the ministries in-charge.

(5)  The financial capability of the Kenyan government is onc of the most important factors to
achieve the proposed development plans. The estimated government development fund is
much too short to accomplish them. Therefore, continuous foreign assistance will be
required. However, most donors are recently paying more attention to institutional and
operational aspects of the schemes rather than the investment required for the physical
facilities. To get the foreign assistance for investment on physical facilities against the '
recent donor’s trend, sustainability of the existing schemes has to be recavered in both @
water supply and sewerage seclors as precondition for further development by
implementing the proposed institutional strengthening plan and operation and maintenance
improvement plan immediately and successively.
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Table - 6.2 Water Balance for Large Scale Rural Water Supply

{Unit: i’ / day)

Wates Dumand for | Step 1: Fxiing Projects | $wp 21 Ougning Projects &rplﬂ;;:f::‘mﬁ@m Sep 41 Retotlitativn
Provinee |codel  Dimia 1ERWS supty | oenw | Sopey [ moa | sy | ek | Angnesed]| | Duier
#TK—)S\__E; Capacdy Xy Caparly a0 Caparky Ni0 Capacity Al
Cenirat 210 |Keaibs w1293 o 15095 ¢ 10817 ¢ 4300 ¢
20 {Krinyaga T LR b A of 427 | 2 G 9633 «
20 [Muranga xs,ml 22055 38.875; o ez C 0 ¢ 9,210 4
240 |Nyandarua as0p] 58301 1:,:451 o ks C @ 378 ¢
— 2% fyen el &rs|  emes o) eS¢ 1AW a4 e __f
Sub total W7, 10806E 22777 0] 357232 e 306w (3 21.K5 ¢
Coust 319 (KA | ae] s 75F LU0 of a0 o B 4
30 [Kwale 1107 236 2,160:' ¢ 0 €]z C 528 t
3 {Lamo 1 23] 1,0:55'i o] 3067 ¢ 300 o %2 ¢
340 [Mombasa sao|  sace| 1083 fa7f 20 6oy 2600 3,457 351 A1
350 {Tata 0] ass] e ®| 4354 I m o 1,603 c
k360 [Tana River nicy| st g0 ¢ :.srs; ot .G P2k N <
Sub-total FENZ L 1 S VALY o08s] 33738 6063} 10847, 3,457 6,58 3,36¢
Eactein 410 {Enbu 2768 RSN 55020 0 s,mi o 128 o 86
430 (¥siala % %5 256 saf 12161 v o ¢ 55 4
430 FKitui 1957 10,03 &5 940 u.m't o 1 o 316 «
440 [Masaiu gus! 136m] 3am o] ¢ a9 o 9972 «
430 [Maursasit 33 287 783 2068l 16338 o 125 o 1 T
450 [Mery 272 87 400 ax] 1883 o c G e
470 [ Nyambene 1245 249220 13086 nazs 1,312 521 0 524 3,25 C
480 {Tharaka Nihi 652 x| 88 a5 913 |  2x0 o 955 ¢
450 |Mwing 2413 106M 3 PR BN E) 7,319 %0 7,229 434 5815
43D {Mekueni 2989| 1s.a88] 3675 7213 2280 o aTm o 105 ¢
[Sob total 53137| 114856 §5,136 555958 133,447 3,106 22 32 7,353 15,885 6,81 %
Nonh. Easterz] 510 |Garissa 1973 30 667 zwy RIS ¢ £00 v 61 «
33 [Mandera 1637  sesal | e 5159 o s1%] 2400 275 165 2539
530 [Wajir | 3] s3] 1805 asof  zewsl  ass) 2 1,33 671 S
515b. Fotal 10852 15,037 2906 12,07 16,200 6,342 EX LN 4,085 1,100 3,258
Nyanzm €10 (Gusii 2061  sr18]  aam L] 13508 o ze ¢ 1476 ¢
£20 | Kisurau 1851 231 a0 wznf 4650 i8] 4258 2,581 1297, 1t
&30 {Saya 15588 s 125 2491 ©8375 o] 21,353 I 3624 ¢
630 {Hon:z Bay g6, MW 217 w4l saees ¢f 2o U an ¢
650 [Migori o4l 1513 a0 IAGC IR AT o LR 0 13 ¢
_ a0 iNyamire | zam| &S] aae o aker] | 5400 of sa3em et 3w Iy
sub toral w] 119596 AT E2600] 162515 2,165] 105796 2,581 15378 ¢
Rt Vallcy | T (Kafiade a6l anc]  sasn o] ans ¢ o o 2457 il
73 [¥apsizs sml o] s of nsa o = o e ¢
730 fakipia n3l 1sw 2L 16| miss 0] &8 o 7 .
740 [Nakura sl 63 175 ases] 183 23] 4ou ¢ 301 ¢
750 [Narek 2269 11,486 ;msal 2437 2435 001 M0 6,661 GBE 5975
260 { Tsans Nzol Q. L Ol O 4,407 C 11,2301 Ly o] C
70 [Vasin Gishu 707l 8am| 8367 12| saw o 18an o 359 ¢
760 [Bomet Ll ans 287 L1y 269 o} 3403 0 458 <
750 [Transmana 0520 A% 25 8258l | EREY o L0 & 74z
810 |Baringe 2320 Lns| LAt £ I ) ¥ of  ama ¢ 681 ¢
£ [Bgeya Mardiwet Less| s s 2,584 11085 of s55% o 154 <
$30 |Nandi 1931  sees| L0922 T &I o] 3sxe o 304 e
&9 [Samburu amel  438c]  3ER2 b 455 243 533 o 2383 s
£50 {Twhzna 206]  sms|  10% 4Bf 1,78 3 o ERPS ez 258
6 | West Pokot 2687 sgetl _ang sow| 4906y ¢ 750 of sus_ e
Sub T0tal 3700] _7a017] 3519 1es] 130810 Nzl 15058 16,914] 13301 15,641
western 910 |Bungoma 21554) 30485 10883 W) s0m Ghes IEEUY) 35 3 43
o | Busia ST &mn) s 336 M6 o 128 ¢ 472 4
F30 | Katame 2 sa020 10638 11072 e %5 ol 11,7 ¢ AT 4
} L‘HO VRiza A snen 9] 28 6713 9 ens| o ems|  ns 6%
Suib-total EEStCi L | G (X0 28T A7 nax] 2wl 7,18 3,561 2,032
Total 2817280 518.433] 4602 233371| 657,936 o872 395, 42257 36,42 35,8571
eruter of Districts Factng Weter DeGry 3 18 1 4
Source : The Aftercare Sfﬁdy Team
Note: Deficits above imply balance between designed production capacity and estimated waler requirenents
by planned population served.
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Table - 6.3 Water Balance for Small Scale Rural Water Supply

(Uait : on? / day)
Proviace | Codel Districy SERWS Sapply Delicit Supply B feit Supply Deficit Aupmented | Defocot
1965 2010 | Capacity 2010 Capacily 2010 Capasity 2010 Capacity 2010
Central 210 |Kiaraba 6,013 14785} 4.073 2,713 0 5,713 1,583 6,730 o £,7138
220 [Kirinys 431 2158} 4 1,737 835 an2] aa23 0 0 ¢
230 Maranga 16616 23,.036] 16616 32,321 o 12321 183 19,478 ) 10478
249 INyandana Lee] 1654|419 3466 975 2491 2952 Q 0 o
e FEONye ] (10533} 14,623 10,542 4024|  bS81] 2EMf BLETH 0 ¢ .2 I
Subaotal 378500 &3,170| 37,850 30,320] 3391 6923 21,172 17,208 0 17,208
Ceast EILRN €1 9,502F M35 S5m2 14,543 523 13,018 214 13,804 1} 13,804
320 [Kewate 1129 4| 1 13,521) 1,200 13,327 441 15,883 o 11,883
330 Lamy L3 ozl naas 623 122 501 300 207 o 07
340 |Mombasa 12000 s9m| 1zm0f - 0 v 0 0 0 0 ¢
350 [Taina 1603 1933] 1601 326] 1,462 6 922 o Q ©
360 [Fana Rives 651 1ns] s 974 o] s1| 20 £94 9 694
Sub totn} 130328 $7.308] 310RY 29058 3309 2,826) 2,160 26,588 ¢ 26,588
Easern 410 |Eriba 2118] 7355 2m18 5234 186 5056] 13862 3,694 0 3694
420 kot sie] sl sus 0 91 o 935 0 ) v
430 | Kinw! 1L435| 105¢]  LAES 5,634 s32 5112 o 5112 0 12
430 | Musaku 3,231| n,sss| 323 B325 549 7,785 0 7,785 o 7,788
450 [Marsbit 1,093 1335 1,00 51 2886 o 863 0 o 0
60 | Meru 51060 31,294]  §146 §,388]  &.7i6 ] Q 0 3} 0
170 [Nyambece 2145] 7953 2,945 5,217 BSS 1,352 ¢ 4,352 0 4352
480 |Tharska Nihi 241 $1Y uF 566 A 626 o 626 o 626
390 M=leg 1,038] 5670 1,038 4833 1,332 3301 15 2,985 o 2,985
_ laan\Makueni 6375| 15617 6375 $.242) 1,351) 7,492 221 7.678| o 1671
Sub-otal 24,238| 69,727 24238 35493 14313 34333) 3,748 12,234 o 332,234
Norh Exsterr] 510 [Gurtssa 56610 2,235 186 594 330 261 1m3 151 o 154
520 [Mandera 632 2432|632 1,798 600 L199 o 1199 0 1,158
,,,,, 1530 WRRr -2 |y 28 51 hLs Ed] it 1) o ¢ 51
Sub total 2573 5011 357 2445 930 1,514 13 3,902 0 1,402
Nyanza 610 1 Gusi 15500 58,728] 11,560 48,170 959 47,211 175 47,038 0 47,036
£20 iKisuma n222| sgis] ez 3,697 188 3,508 26 3,433 o 3,483
530 \siays 153 388 153 16 150 sss] 3,200 o o 0
630 Homa Bay £59]  2a483] s 3,593 o 3,594 750 2,844 o 2,844
630 [Mizn 3,339] 22,010f 2,53 16,575 o 19,57 BS 15,485 o 19,486
660 |Nyomirn 3010] 9.565| ammo]  esssp 2 _e30] 1w 6,160 0 5,160
Subtoal 19,352] 301,638) 19,352 a2302) 1521 s0,781] 4405 79,008 o 79,008
Rife Valley | 710 [Kajiado s529)  es01| 5520 339 518 851 300 551 0 61
720 |Kipsigs s543| 27.488] 5943 21,543 392 21,155 953 20,199 Q 20,195
730 |Lakipia 128 517 1,269 3,908 451 3387 7 3,3% o 33%
749 [Nulkury 1,491] 15428) 1149 3937 o 3937 1,559 2,378 i 2378
750 [Narck L4} 05501 1492 9,107 166 5041 5,553 2,537 1] 2947
760 [Trans Nzei 50581 21,373 5058 16,815 457 15,358 ¢ 16,358 ¢ 16,358
770 | UCasin Gishu 4973 s5303] 4513 370] 1189 o] 376 o ¢ ©
780 |Bomet 5.453] 30316] 5463 25,353 237 25,056 729 24,327 Q 24,327
790 | Transesara W0 4,511 40 41 600 3511|4550 ) 0 0
810 |Baring> 1.310;  4384] 1,310 3,088 535 2,501 4,963 Q 13 [}
820 |Engyo Maakwey]  1,825]  9.362] 1325 1537f 2672 4.£55 210 4,655 o 4,655
230 | Nandi .071| 05 09 18,635 533 18,102 280 17,822 ¢ 17622
840 tSambaru 638) o] 63 o] 1665 0 57 0 o ¢
850 {Turkana rors) 2952 1098 1514 1,838 77 120 ¢ ¢ ¢
850 [West Pokol 592 258  s;2 1,566 450 115|344 G 0 G
Sub-total 53,081 473,311] 53,043 pig230| 11,752 109.933] 27,873 $2,666 o 52,686
Western 910 Bungwa 252 nax] 253 4,89% 519 4,381 a 4,381 0 4381
£20 i Busia 7168] 13537] 168 £,359 TH 5,649 400 5149 ) 5245
930 |Kakameza 17,796] 42811] 12,796 25,015 0 25,015 473 21,513 e 24,543
o 940 |[Vibiga 6608| 15537] 6608 g3 230 8690 o 2,550 [ 2,690
Sub 11l 34,0831 79,305 34,00 35,213] 1490 43,734 873 12,852 0 42,882
fotat 205,208 558,491 205,218 3s5,001| 37,234 121.850] 60,942 291,969 0 291,968
Namber of Districts Faclng Watey (A % 42 H n
Source ;. The Aftercare Study Teans
Note: Deficits above imply balance between designed production capacity and estimated water requirements
by planned population served,
The Aftercare Study on T-6"
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Table - 6.4 Watcr Balance for Livestock Water Supply
{(Unit: m’ / day)

. Frodusion Livestock Water Dennand Deficit
Province | Code Pristrict Capacity for —_—— T e —
Livestock 1995 ] 2000 2005 2010 1995 | 2000 | 2008 1 2010

Nairohi 110 FNaircki 678 1,223 1,275 1,326 1,378 15 266! 348] 100
Central 316 {Kiambo 1807 1633 a7 asn 1095 227; ss0. 133l hIss
220 |Kirinyaga 1,723 2,154 FRIT 23317 2,428 a1 512 613 704

230 |Moranga 3008 3872 103 41200" 4,364 m 933 1102 1,266

240 |Nyandarus 5,110 6,338 6653 6929, 7,159 1275 1,548 1.818; 2,059

250 |Nyesi e 3,895 4,060) 1,225 1,390 9 944 1,109 2274

Coast 30 Kk 1,943 2,428 2.531' z,a_u] 2137 436 583 £91 794
320 [Kwale 4,468 5,535 35213 6057 6,204 117 1,351 1,590 1826

330 lamu 735 918 957 996" 1,035 184 223 261 300

340 {Mombasa 140 176 183 190 193 35 13, sol 57

350 |Taita 914 1,180, 1,230 1,250 1,330 236 286° 136! 136

360 [Tana River 2413 11,767 12,265 12,763 13,261 2,353 285! 3,349! 3847

Eastern 110 {Embu 3,298 4123 4297 4472 £,616 825 999 1474 1,345
420 \ksiolo 751 939 979 1,018] 1,058 188} 213 267 307

420 |Kitui 8995 11,284 11,719 12,195 12671 2,249 2,728 3200 3576

440 [Masaku 6,881 8,601 5,965 9,329 9,693 1720 2,034 2,443 2812

450 IMarsabit 6503 8,283 8,603 8952 2,301 1651 2,000 2349 2,608

460 [Meru 3,406 4257 4437 1617 1,797 851 1,032 1,212 1,397

470 |Nyambene 2943 3679 3535 1991 1,146 736 592 1047 1,200

480 {Tharaka Nithi 3550 1,437 4,623 4813 5,000 8§87 1075 1,263 1451

490 [Mwingi 4,337 5421 5,650 5,880 6,109 1,054 1314 1,543 1,772

4AD Makueni 53,214 66,518 69,333 72,148 74,963 13304 16,119 18934 11,745
North-Easter] $10 | Garissa 44,381 55,476 51824 e0a72 62,520 11,093 BAay 15 15,438
520 |Mandera 10122 12,665 13200, 13,736 14272 2,513 3,069, 3,605 4,141

530 |Wajir 17413 21,766 22688 23,600 24,530 4,353 5274 6,196 717

Nyanza 610 [Gusii 5469 5,337 7126 7415 7,705 1,367 1,657 1946 2,238
620 (Kisumu 2,270 9,087 9472 9,856 10,241 1817 2,207 2,587 2974

630 :Siayz 7826 8,783, 10497 w.su! 11,625 1957 237 2,785 3,199

640 [tloma Bay 4392 54900 5722 5955 5,187 1,008" 1,330 1563 1795

650 |Migort 2,644 3303 1445 3585 3725 6651 | 91 1,081

660 |Nyamira 4,890 6,112 6371 6,629 6,555 1222, 1483 1,140 1995

Rift Valley | 710 |Xajiado 18467 23,034 24,061 250380 26015 4517 5504 6,571 7,543
720 Kipsigis 1,593 5,248 5,470 5692 5514 1,050 1272 1,494 1,716

730 |laikipia 4923 5,153 64180 6674 5935 1231 1,491 1,751 2012

740 [Makure 44364 55,455 57502 60,143 62,495 11,091 13438 15,785 1833

750 |Narek 10476 13,095 1633, 14,204 14,758 2,619 3173 3,727 4282

760 |Trans Nzoia 2,364 2955 3,050 3205! 3330 591 716, $41 S66

770 [Uasin Gisho 6352 8190 8537 8583 9,238 1,638 1,985; 2331 2673

780 jBomet 744D 9,300 9,694 m,oavi 10,451 1,860 2,254 2,647 1004

790 [Teansmara 3939 4924 5,13:\1L 5331 5,549 955 1,193 1,902, 1610

8§10 |Baringo 29,367 36,708 38263 39516 41,370 1342 8595 19,449 12002

20 :Eigeyo Marakwet 1,565 1,956 2,039 2122, 2,205 301 474 557 £10

830 [Nandi £528 3,160 8,505 8,550 9,195 1532 1977 2,323 2,668

$40 |Sambury 7541 230! 10216, 10630 13,045 1,960 2375 2,790, 3,205

8§50 {Turkans 5,417 £771 7,057 734 75631 1,354 1641 1,92?[ 2214

860 |West Pokot 7,652 9,563 9970 10,375 19,750 1913 2318, 2,228 3127

Western 910 [Bungema 5377 6,721 7,006 7,290 2575 1,344 1629 1,913 2,158
920 {Busia 3323 4,153 §329 4505 4,680 831 1,006 1482 1,358

930 |Kakamege 1567 9,833 10,2380 10565 11,682 1967 2,383 z,ml 3215

010 |Vikiga 3376 1,220 4,298 4577 4755 244 10221 1,201, 1,330

TOTAL 111006|  517.508] 539406 $63.309)  SSIZN0)  103,502)  §2540)  141303] 169,04

Source: The Aflercars Study Team
Nofe: The present situalion is assumed that 80% of the 1995 demand is being fed from the existing facilities.
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Final Report - Executive Sumnary

Table - 12.1(1/2) Ranking of Urban Centres for Implementation of Urban Watey Supply Development
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Table - 12.1(2/2) Ranking of Urban Centres for Imptementation of Urban Water Supply Development
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Note: {1) Nairobi and Mombasa are excluded from the above evalualion.
(2) " implies urban centers which have sufficient production capacity. Therefore, they are excluded from evaluatio
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Table - 12.2 Ranking of Districts for Implementation of Rural Water Supply Development

1} ) » o 9 3 6),. Oversll Raaking
Province Code District Secved Ratio Water Shortape | Heakh Conditon Towism | Alfordability | Cost Efficiency
% PRax| M pe| % [ Rask| R Rask Raek |1 pan
Spent Score
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| 630fsiya | a2 3| ass| 2| ezl a T | g 1
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Netwe:l) Non-served ratio for each district & obtained from the 1996 Project Status Reprot and/or Weifare Monitoring Survey.
) Water shortageis considered as a facor of fotal time spent 1o collect water by people. Bata are oblained from WMS.

&) Data on Health Condition and affordability of the houschols are tesults obtzined from the Qusehold Survey condition
in the cousse of carrent Study.

5 Rarking is made acvordingto 10090 - 759 : 4 7368 - 50 = 3
20 -25G 1 2 286 - 0% - )
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Table - 12.3 Ranking of Districts for Implementation of Livestock Water Supply Development

. b . Livestock Scoreby | Scoreby | Total Overall
Province | Code,  Distiict Unit Rainfall | Livestock Unit|  Score Ranking
Nairobi 110 .Nairobi 214,458 2 ‘ 1 i 3 C
Central 210 (Kiambu 12,665 2 : 1 X 3 C
220 |Kioyaga ™ dSgse | 2 T3 e
' 230 [Morsnga | mrass b2 T Ty c
240 Nyandarwa | 127762 | 2 T 3 e 7
. 250 Nyeri T e |2 D 3 S C
Coastal ¢ 310 (Kilifi 48,567 2 i 3 C
320 f}maléﬁf”'_—” RSN - | i3 C
330 Tamo | 8367 | 2t 1 3 | c
340 {Mombasa | 3AS0L |2 1 3 N
350 [Tata | 23603 | 3 B e
360 [Tana River | 235333 | 3 N B
Fastern i 410 -Embu 82,450 2 1 3
420 fisiole | 18780 | 3 i a4
430 [Kini | 22a82 | 3 4
440 [Masakoe | 112023 | 2
450 [Masabn | 165067 § 3
460 Men | 85138 | 2
470 [Nyambene | 73585 | 2
480 {Tharaka Nithi | 88740 | 2
400 Mwingi | 108421 | 2 !
AA0 "Makueni 1,330,35"1" T
North-Eastern | 510 !Garissa 1,109,528 4
520 {Mandera | 253,290 [ 4
530 [Wajir | 435328 4
Nyanza 610 (Gusii 136,732 1
620 |Kisumu 181’7474"_ T
630 Siaya | 195,656
640 {HomaBay | 109,801
650 Mlgon _ GQI[W
660 Nyanma_'_ B Y RN
Rift Valleey | 710 {Kajtado 461,684
720 {Kipsigis | 104,957
730 |Laikipia | 123,066
740 [Nakuru ] 1,100,094
750 MNarok | 261,903
760 [Trans Nzosa | 59,100
770 UQSII—'I-(;;SE{J ____ 163,801
780 [Bomet :_“_1-8"6,004
790 [Transmara | 98,484
810 |Baringe AT
820 ElgeyoMargk__we! 39,128 B )
830 [Nandi ;_ Tie3190 | 2 11 ' 3 C
840 |Sambore 4\ ts010 | 2 TTh o 31 C
850 [Turkama I EEE N B
860 |West Pokot 191,205 | R S T 4 B
Western 010 |Bungoma | 134429 | = 2 I 3 C
P s I (- 1 I D s T S R
030 [Kakamegs | ws6est | T U R )
940 |Vihiga 84,390 1 i 1 2 C
TOTAL 10,350,151
Source: The Aftercace Study Team
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Final Report — Executive Sunumary

Table - 13.1 Selection of Peiority Urban Water Supply Rehabilitation Works

Note: (1) Nairobi and Mombasa are excluded from the above evaluation.
Source: The Aftercare Study Team, 1998

The Afrercare Study on

the National Water Master Plan

S Cote Na’;‘:h‘:nli;m” Wrer Undrtitcr Metered Conneciion Omaz::rnmn Chlorine Dosage Onverall
% Eralustion lI[our‘{h} Exaluztion | [iaily o not] Evaluation { Evaluation
210 |Kiambes U-3 [Karuri Municipal Council of Karuri 3 H 1
320 [kwalke U-36 | Msambueni MWR 3 13 3 Draily
330 Pame U-47 flamu MWR A 13 3
_.360 Tana River | U-58 {Garsen MWR k] 3 Daily
v fmen s N A
440 [N asako U-77 |Kangunds Kangundo-Tala Town Councat % 2 135 3 Dazly
450 |Marsabic U-82 {Marsabil MWR 95% 1 18 2 Daily
150 |Atsing U9 [Muing MWR 6% 3 3 T:.‘:i'
300 1M akueni U-95 Muito Andei MWR 94% 1 4 ]
510 [Garissa U-104 |Garissa MWR 3% 3 3 Dmly
520 |Mandeaa U-H O [Rhamy Locat Commuanity 3 3 Braily
530 |Wajir U-313 fBute MWR 3 33 ?
unalews pewe | 4 s | s | 2 |
sl x| s | | s | ow
620 |Risuma U-119 fAahers Ahero Catholic Church 3 3
wanfkime |keomescgrcoma | o |t | a0 | x| owy
640 {Homa Bay | U-129 {Homa Bay MWE poLH] 1 16 2 Daily
30 | Migns U-136 [ Migon MWR 54% 3 3 Daily
i fKahado U-14} [Kajiado NWCRC Kra] 3 3 Daily
350 {Narck U-163 | Narok Narok Muricipal Council 89% 1 24 ] Daily
790 [Tiansmare | U-174 |Kilgers MWER 3 16 2 Baily
910 [Burgoma U-200 [Chepais MWR 3 3 [}
940 JVihiga U-213 IMaseoo Luvanda | MWR 3% 3 3 4]
vashone | | s | e | 2 |
vaus fvgnsiergs v | sex | 0 | e | s | e

&

P
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‘fable — 13.2  Preliminary Scope of Priorily Rehahilitation Works
for Urban Water Supply Projects

Code Nan;:c ﬁg ;J;ba n P('; ‘:):f:'iil‘;“ Scope of Rehabilitation Works Rem%‘;:ii;:{";gfcml
i) oy T@alola]ele]| CS0

. U-3 Karuri 624 x bt X 83
2 U-46 | Msambweni 624 x | x| x| x 142

U-47 | Lamo 575 X X X X 117

U-58 ] Garsen 100 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

U9l | Mwingi 300 x [ x| x| x| x| x 145 |

U-1(4 | Garissa 1,446 X X X X X X 353

U-110 | Rhamu 140 X X X X 46

U-113 | Buie 202 X X X 54

U-114 | Eldas 65 X X X 36

U-116 | Wajiri 48 X X X 38

U-119 | Ahero 23 X X 1

U-136 | Migori 960 X X X X 184

U-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 ang

U-214 | Mbale 960 X X X X 114

U-215 | Viliga/Majengo 63 X X X 41

Total 10,080 3,244
Note: (1) Intake facilities, (2) Treatment works, {3) Storage tanks, (4) Pipeline, (5) Master meters, and (6} Chlorine dosing
cquipment.
Source:  The Aftercare Study Team
T-17 The Aftercare Study on

the National Woter Master Plan



Final Report - Executive Summary

Table - 13.3 Priority Project Assessment for Urban Water Supply Development

Froduction | Froduciion
N 3 . X 1995 Stedics wr { Operaticnal | Status of On-peing Capaciey of | Capycity Proposed | Emviron Oneralk
Code Disarict Cods Uebin Centre Fopualion Date Dody Project he Fxisting w he Water Source | Tmpace Assesament
Sechemes | Expanded
[ 370 [ty U - Aicrun 18216 | devign | |Manicipal [No fanding identified | 624 1028 - none B
Couniit e xpunsin
1 120 |Kwal 1 v-adsantan 1147 noae [MWR No funding Wentified for] 629 5223 [Msambweni rOnE
Npansion Dum
360 {Fana River U - 881 Garsen 4,232 design (MWR No funding identificd for 10 #2126 {Tana River none
Npansion
U- 59t 12843 design [MWR Mo furding idernified for] 228 3,156 [Tana River neng B
xpansion ‘g .
430 rasake U- 22 Tatas Kangurnd 14656 Rene Town No funding identified $or] 14 7050 |Borchote Aang &5
Council o xpansion E
3 430 |Mwinvgi U-9YMuing 5469 Bone MWER Kiambere Water Supply 300 4829 [¥arz River noge C
ty TARDA will serve in
1599
440 PMakucni U - 108 MiitoAndei 2,638 aone LWR Mo fundiog ideatificd f 3,000 3,748 Borehode Rilfe B
NP
$20 Mandenn U- 108 Ehak 8087 wnder  |Community Jengeing o 1,859 [Borchole none B
Conttroction
LA FILE-LEY M AL under  |[Community |or gring 140 4,027 [Bcrchele anne B
COM I LG
S3 [Wair - 113 Bute 2543 neng MWR o funding Menpfed fu {24 533 Eorchols none C
<Xpansion
U-114 Fldas 242 none WWR No funding identified for 65 1653 |Busehole none B
expansion
U 11 Wajir 16,239 none MWER Mo funding identificd for 43 UM [ Borehole e
EXPINSIDN
&) |Kmomua - 139 ahcio 11,661 note MWR Mo funding tdentiied For 3 102 Borehoie -~ none
(3 FLE
Li- 1 XERisumu 231,327 |F:S by JICA] Muanicipal  [JICA study comploied 11565 60,753 | viceoriz Lake, nne
Cnupcil £5. No funding Awach river,
idenrified for nexi stage Sondu &
. — e Kihos fdver
&30 §loma Bay U- y2aHoma Bay 30,995 nose MWR No funding idertified for 1,500 12,021 |Borcholes none
expansion
£50  |Migen U- 13 Mugeri 143513 Jesign  [MWR N3 funding kdeatitied B asQ 136)  River none B
expansion ‘Porehale
660 |Nyamira U - i Nvamira# Kebinige| 7,130 design [MWR N3 funding wentiffied fiv 486 4,763 [Boreholes nane B
2 wpansion
T30 | Narok U - 363 Naeck 19.85% none Mucicipal | No fending identified for 1315 9558 | Borcholes none
Council tNpaasion
770 |Uasin Gishe | U - 167 Lemat 4,305 none none Ma funding idertified for 43 1.627 - none &
eapansion
U« 520 Simat 1.1 pore  |aone Mo funding identified for] ¢ a0 - nane B
expansion
790 [Transmara | U - V] Kobooris 7665 none MWER o funding dentifed for 864 jor2 - none B
e NpaARSin
910 |Bengema U - 205§ Mawalie Baiakisi e rone  [MWR No funding ideatified for 0 L1215 |[River noae B
£ XrInsion
G910 pvihiga U- 2151uands 1.246 pone PMWER o tunding ideaxified for 1,162 23511 - none
expansion
U - 214 Mhale 34872 desipn [MWR No fundiag ideatiiad fur] 953 L3 1 . pane
expansion
L= 215 VihigaMajengo 5274 desipgn [MWR No funding ideneitied for [X3 4.282 - noRe B
ENL ARSI
Note: "Production capacity to be expanded” implies water deficit to be expected in 2010 after completion of the ongoing
project (under constreution). It is assumed that the urban center with the required capacity more than 5,000m3/day
considered uigent.
Source: The Aftercare Study Team
The Aftercare Study or T-18
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Table - 13.5 Project Assessment for Rural Water Supply

Province Code District 1095 Poputation | 1995 Non-served | Production Deficit Gverall
Scived by RWS in 2010 (m’/day) | Assessment
Coastal | 310 |Kilifi o | e |
(320 (Kwale S AL
360 |Tana River 22 126
Fastern 430 |Kii I I L
4A0 |Makueni 145 732 7,892
North-castern | 520 {Mandera sl s eass
530 {Wajir 145 63 1,635
Nyanza 650 |Migori 2% 580 19,571
Rift Valley | 720 [Kipsigis 209 38 _ 21151
950 Narok  f o m b sy ) isen
790 |Transmara 13 164 10,641

Note: Nonserved popualtion more than 100,000 and preduction deficit more than 10,000 m*/day are Con;sidered

1o have higher pronty.

The Aftereare Study on
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Table - 13.6 Preliminary Scope of Priority Rural Water Supply Projects

arge Scate Water Supply
Planaed/Designed Newiy Proposed Project Rehabilitalion
Code District Suppl_y Source of Management ? Design COST Cost Su ppl.y Cost Augmcr_ncd Cost
Name Capacily Funds Ageme Population Source of Waler Kehs U‘?Slﬂ’) Name | Nos | Capacity U‘i;’;lO’) Capacity U“sSlO‘)
(m’/dayy ’ y P (Rebs) & A ay [
310 |Kilifi Mariani/Patakumi 201 3,500 KH] 805 1,290
Magarini Settlement 1,823 98,600/River Water 982
320 [Kwale Coast ASAL Piog. 1,300 [IFRD C.ASAL 65,000[ Rain Water 367,390 120,259 120 828 645
Malumbi 400 MLRRWD 500,000 163,666 164
Samburu Vigurungani 300 MLRRWI) 500,000 163,666 164
Vyongwani wp 150 MLRRWD 150,000 49,100 49
Aga Khan Prim $icalth Care 200 A KhaMELRRWD N/
650 [Migori Muhuru 1,422 MLRRWD 500,000 163,666 164 136 3z
lsabenia W/P 300 GOK 500,000 163,666 164
Keponga W/P 60 Instit. 420,000 137,480 137
720 |Kipsigis Kotabmat 3,183 piC 400,000 120,933 131 a3 645
Kipsitet 2,652 P/C 750000 245499 245
Soin 10,017 NWCPC 14,282,750| 4,675,205 4,675
Litein Phase Il 2,652 MLRRWD 475,000 155,483 155
Nyakach Exi. 5.644 Mi{.RRWD 357,500 117,021 1179
Lelu/Kimologit 5,029 MILRRWD
750 Narok Maroosura bir. Pij. 340 Community 268,800 87987 88151 6 } 5,975 9,395 686 1,935
152 1 2,801
9% Transmara 151 8 } N2z 12,526 3,519 645003
15-2 1 2,80}
Small Scale Rural Water Supply
Planned/Designed Newly Proposed Project
Code District Supp[.y Source of Management Design Source of COosT Cost Suppl.y Cost
Name Capaclty ] Fnds Agenc Population |  Water (Kshs) ussioy} M| NS | S ssioy
(mdany Y Py ( { rg3ldaﬂ s
310 Kihfi Nyari 4 MLRRWD 4,382 31,000 10,147 10§SS-1 5,726 } 13.864 3,417
Ngombeni 140 MLRRWD 1,600 35,000 14,457 11]ss2 | 690 ’ 1,366
320 Kwale Kananpo Dam 64 |[GOK/RDE MLRRWD 1,000 [Run-off River 105,000 34370 34 |58-1 1.486} 11883 2,042
Gulanze Dam 300 |GOK/MRDF MLRRWD 100 |Rain Water 1,600,000| 327332 327 |58-2 594 ’ 1,176
Mwaluphesa Rock Catch, &0 [RDF MLRRWD 2,000 |Rain Water 130,000 #2553 43
650 Migori Ongo Health Centre 5 {GOK/COMM |MOH/Community 500 |Borchole 100,000 32,733 331|881 2437} 19,486 4,825
Nyaroba W/P 25 Instit. 500 |Springs 20,060 6,547 71882 974 1,929
Kegunga H/S 25 - |lnstit. 300 [Springs 10,000 3a2n 3
Masaba W/P 30 P/C 300 {Dam 20,600 6,547 7
720 Kipsigis Tugunon 285 |F/C piC 3,800 |Spring/Dam N/A S§8-2 1,009 20,199 1,998
Teldet 188 {P/C PiC 2,500 |River N/A
750 |Narok Mosiro Pans ’ o MELRRWD 140,000 45327 46 581 375 2087 743
Eeshuta W/ a5 Community 12,500 4,092 4882 1494 295
Nkinyeni W/P 113 Community 27,900 9,133 9
Htomutum Pan 5,000 Communily 21,786 7,131 7
Kijjirijir 96 Communily 18,000 5,892 6
790 |Transmara |Oldonyo Rasha 500 P/C 100,050 32713 3
Nakuiyana W/P 400 F/C 80,000 | . 26,187 26
Poroko W/P 300 y/C 750,000 245,499 245
Murkan W/P 500 P/C 7,500 2,455 2
Soget W/P 400 PiC 70,000 22913 23
Shankoe W/ 450 piC 100,000 32,733 33
LoTgorien W/S 200 MLRRWD 125,000 40,517 41
Angata Baragoi wis 150 MLRRWD 150,600 49,500 49
NOTI: 1.8-1 : Lasge Scale Rural Water Supply (5,000 Population Scale) SS-1 : Small Scale Rural Water Supply (200 Population Scale)
1.5-2 : Large Scale Rural Water Supply (20,000 Population Scale) $S-2 : Small Scale Rural Water Supply (500 Population Scale)

T-21% The Aftercare Stidy on
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Table - £3.7 Preliminary Scope of Priority Livestock Water Supply Projects

Required New | Number of Required Wates
Supply Capacity | Livestock Water | Watce Supply Watet Pans Qj Iy Period Construclion
province | coce | Disiir | fortivestock | Demandin2010| for Vivestock | Reqeired 4 o L | Coot
by 2010 by 2010 y
(m*idyy) (m’fday) (m’Aday) (Nos) (1,006US$)

Eastem 4AD [Makueni 53,214 14,963 21,79 ) 6 months 2,4104

s North-Bastern | 510 |Garissa 44,381 62,520 18,138 98F 9 months 2989
= 520 {Mandera 10,132 14,272 1,141 23} 9 months 02
530 | Vajis 17,413 24,530 7117 39 9 months 1,190

Rift Valley 750 |Nawok 10,476 14,758 4,282 16] 6 months 488

810 |Baringo 29,362 41,370 12,002 4 & months 1,342

Total 164,584 232412 61,429 299 9,121

Source: Calculated by the Aftercare Study Team
T-22 The Aficrcare Study on
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Table — 13.8

Priority Projeet Assessment for Sewerage Development

Healih & Imporiance | Overall
Urban Swdies - e g Status of On-poing . to viahility | Assess-
Code Sanitation Conditions . Environment .
N to Date Project of toarism ment
Center Benelits
) ] - Contamination of drinking No funding ITigh iligh
u-s2 Mombasa | F/S water supply, impack oo reel commitment for
and beaches design and
constiuction
. Good coverage except in sfum | World Bank actively | Mediuom Low
\] £=4
u-i Neirobi M arcas, treatment plants involved
performing well despite
overload
.. o Treatment works polfuting JICA completing High Medium
U-120 | Kesomu P 1.ake Vicloria, high level of F/S, no funding
industriat pollutant. identified for next
phase
Treatment works overloaded, No funding High Low
v-1t Machakes | MP potluting surface waters used identified for nexi
for drinking. stage
. Adequate on-site sanitation is On-going waler Mediom Low
U-86 Meru ¥is available. Existing svwage supply project wild
works is overleaded but probably include
capacily can be restored by sanitation
removing sludge, improvements
MP Treatsneat works are operating | New treatment Bigh Medium C
1
U-159 | Nekur and F/8 | vader design capacity works recently
completed but sewer
rediculation sequired
. nil Wastewaler drainage is No funding Ihigh Hligh
U163 | Narok affecting surface water used for { ideatified for
deinking. On-site sanitation is | sewerage
inadequale. development
U-164 | Kitale il Trealment. works 3f-e ::npcrating GT? is strengthening | Medium Low
_ under design capacily water management
Lo Cn-site sanitation is No funding iigh Hich
3y (=)
u-40 Maliods M3 inadequate. identified for
SEWerage
Jevelopment

Note: A = llighest priceity, B = intermiediate priceity, C = lower priority

The Aftercare Study on
thie Nutional Warer Master Plan
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‘Table - 13.9 Preliminary Scope of Priority Sewerage Projects

M E ’ . D . . . - -
Name of Population P;T:lgfiton T,:;::,::i' we;‘)}rm Previously Proposed or On-gaing Projects New Projects - Treatmenl Works New Projects - Sewer Reticulation
Code { Urban Name | Treatment Cnnneclc.d Comnected] Works { Flow
Work toSewerin], oo erin Capacity | 2010 Treatment Expand Existing Naw construction or
Orks 1998 H A Scope Capacity | Cost(US3) | Buitd New Facility |+ Fone & Rehabititation | Cost(US$y | Rehabilitation | Cast (US$)
2010 {m’{day) | (m'iday) (i lday) Facility Expand
fncrease treatment | none Incremental Replacements
New teealment ) capacity for future |population Existing 25% small
Chengamwe 0 works unfler 17,100]  unavaileble - requitement 48,2250000 . nectad 1o sewer | Dai. pipe. 3,881,000
construction =298,400 (person); |Cleaning=All main
Mombasa | 69,600 | 368,000 95.827 | Abandon existing ) ’ Hoone aone - exr.in: :e\.;e: ” trunk
aciwork up to fu
Facility and provide freat .
i cap {
Kizingo 0 primary treatment 18,348 57,000,000 c'_':l:!;':;]:_:‘“my & 11,935,000]
facility on Noith
Mainfand
none none none none Rone
Conventional
serving 6,800 4,600 0l 0
central W¥D
. o NCA Feasibility |~ ... O SR R [ q---- A o
Kisumu 130000 | 280514 52,176 Study Phase 1 14,234,000 PICA Master Plan | FICA Master Plan |none JICA Master Plan [none
Nyalend ' project Phase 2 Project New |Phase 2 Project Phase 2 Project New
Py aden a tongolo Ponds in  |increase capacity by Western District
sem .Sg 10,855 18,000 Western District 12,500 msfday 3,939,000 19,000,000
rvin
castern WTD 29,400 m’fday
Provide new none none Incremental Replacemmennt=
treatment facilities in population Exisling 25% small
accordance with connection to sewer |dia. pipe.
Master plan 3,750,000 e xisting wastewater =195,911 (person); [Cleaning=AN main
Machakos  {Ponds 8,000 203511 20000 32927 peoposed in 1985 35927 (1985 prices)|Master plan 33720001 e ctend sewer teunk 904,000
network after more | Pumping satation
treatment capacity is
available
Provide new waste  [none nong Provide sewer none
stabilisation ponds reticulation
Narok MNone o 19,245 O 3,598 |none 0 0 1,044,000 1,708,000
Provide new none none Provide sewer none
treatment facilities in reticulation in
accordance with accordance with
Master plan 9,700,0001 e x161i astewat existiag wastewat
Matindi None 0 53,6614 o 9981 . 12,580 L Jevsting wasiewater 4,000,000 EXi5URE wastewaler 6,000,000
" [propased in 1994 (1994 prices) mastes plaa. mastet plan
Total Cost of On-going Prujecls{USS)"’ 71,234,000 Total Cost (US$) 60,580,000 Total Cost (USS) 45,432,000
Total Cost of New Projecis (US$) 106,012,000
Notes: (1) Doaor/GOK funding not yet commitied
T-24 The Aftereare Study on
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Figures

Legend

+ :Urban centres { }12 nos.) subject to urban water supply development planning
o  :Urban centers { 29 nos.) subject 10 urban water supply and sewerage development planning
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