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Firnal Report — Suppoting Report
Part I Secio-Ecoromy

Table - 4.2.3 Summary of lavestment Costs for Public Investmenl Programme,

1997/1998 - 1999/2000

- MWR -
(Unit: 1,000 Kshs)
No. of Casts GOK Exteraal Fund Estimaled
Projects fProject Fund External Gramt | External Loan Costs
176,172 § 52,380 |(27.5%)}137,945 [{72.5%)| 366,497
Water Related Core Projects (A) 18 20,361
48.1% 51.9% 100.0%
219,486 | 58,380 |(13.1%)|386,313 |(86.9%)] 664,179
Tota) Core Projects 27 24,599 -
I3.0% (67.0%) 100.0%
714,499 | 870,413 | (72.5%)]329,867 |(27.5%)] 1,914,779
Water Related PIP Projects (B) 201 9,526
31.3% 62.7% 100.0%
1,239,492 | 602,148 { {44.5%)] 749,685 | (55.55%)] 2,591,325
Total PIP Projects 13 8,279
47.8% 52.2% 100.0%
Water Related Core Projects (A)
. No. of Costs GOK
Project Type Projecis /Project Fund
On-Gaing Projects 18 176,172 9,787
(GOK Fund) o)l s3sszy|  (s3ss)
(External Fund) {8) (22,320 (2,790)
New Projects 0 189,875 O
Total 18 366,047 20,336
Total Water Related PIP Projedts (B)
Proicat T No. of Cesls GOK
+ we Projects [Project Fund
On-Going Projects 185 1,458,106 7,882
(GOK Fund) (154) (714,499) {4,640)
(External Fund) 3D {743,607 (23,987
New Projects i6 195,050 12,228
Total 201 1,653,756 8,228

Scurce : Public Investment Program, 1997/1998 - 199972000, Ministry of Planning and Natienal Development, December 1996
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Table - 4.2.4 Summary of Investment Costs for Public Investment Programme,
1997/1998 - 1999/2000

- MOLA -
(Urik: 1,000 Kshs)
Ne. of Costs GOK External Fund Fstimated
Projects Project vad Fxternal Grant External Loan Costs
53870 95000 (1.6%) | 602,000 {(98.4%)) 665370
Water Related Core Projects {A) 8 83,11
8.1% 91.9% 100.0%
66,297 | 339,513 | (36.1%) | 602,000 [{63.9%)] 1,007,810
Total Core Projects 24 41,992
6.6% (93.4%) 100.0%
20,945 9500 | (1.45%) | 668,8003(93.6%)] 769,245
Water Related PIP Projects {B) a0 25,642
11.8% 83.2% 100.0%
116,472 | 364,087 | (34.4%) | 695,800 [(65.6%)] 1,176,359
Total PI¥ Projects 56 21,006
99% 90.1% 100.0%
Water Related Core Projects (A)
- No. of Costs GOK
Project Type Projects {Project Fund
On-Going Projects 7 665,320 95,046
(GOK Fund) Q) ©0) 0)
(External Fond) (7Y (655,320)) (95015)
New Projecis 1 50 1]
Total 8 665,370 83171
Total Water Related PIP Projects (B)
Proiect T No. of Costs GOK
ject 1ype Projects [Projeck Fund
On-Going Projects 28 768,895 27461
(GOK Fund) (15)1 {30,475) (2,032)
{Exterrat Fund) (13| (73842001 (56,302)
New Projects A 350 175
Total 30 769,245 25,642

Source : Public Investment Program, 1997/1998 - 1999/2000, Ministry of Planning and National Development, December 1996
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Part I Socio-Economy

Table - 5.1.1 Comparison of Population Projcction by Method

Method A Method B
JICA Study Team World Bank Model Residual Ratio
A) B)
2000 31,182,000 32,586,000 43%
2001 31,897,000 32,493,000 1.8%
2002 32,590,000 32,682,000 0.3%
2003 33,259,000 33,060,000 0.6%
2004 33,922,000 33,635,000 0.9%
2005 34,555,000 34,428,000 0.4%
2006 35,178,000 35,039,000 0.4%
2007 35,772,000 35,578,000 0.5%
2008 36,344,000 36,047,000 0.8%
2009 36,882,100 36,445,000 -1.2%
2010 37,405,000 36,752,000 -1.8%

The Aftereare Study on
the National Water Master Plan
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Table - 5.2.2 Urban-Rural Population Projection by District, 1995 - 2010
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Chapter 1 Fresert Status of Water Supply Sector

CIHIAPTERT PRESENT STATUS OF WATER SUPPLY SECTOR

1.1  National Targel and Policy
1.1.1 National Development Plan

The broad national sector objective for the water supply was, by 1974, stated to be the provision
of water of acceplable quality to all urban and rural population by the year 2000. In order to
realise this objective, the then ministry responsible for water development embarked on the fask
of taking over: 1) the government constructed water supplies, 2) county council water supplies,
3) settlement schemes water supplies and 4) self-help water supply schemes. However, this
objective of supplying water to all by the year 2000 does not seem possible 1o be achieved due to
a number of constraints incleding scarcity of qualified manpower and financial resources and
many problems associated with implementation.

The Government, in the 1989-1993 Five - Year National Development Plan, launched a more
practical target for increasing the population having access to water in the rural areas from 26%
to 50% by 1993 and in the urban areas from 75% to 95% by 1993. In line with this policy, the
NWMP adopted the development targel for provision of safe and reliable water within a
reasonable distance to all the population by the year 2010.

'The Welfare Monitoring Survey 11 indicates that 90% of the population in the urban areas have
access to safe water, while merely 35% of the population in the rural area have access. From the
comparison of these targel and actual values, it can be said that majority of the population
particularly residing in rural areas still depend on unsanitary water despile cfforts exeried by the
water s¢clor.

The Government, in the 8th National Development Plan (1997-2001), clarified its intention to
push development towards agricultural and industrial activities in the coming decades to improve
the living standards of the Kenyan and create employment opportunities for the rapidly increasing
working force. The plan, recognising needs for an adequate and reliable supply of clean water as
essential input to all sectors of economy, suggests urgent rehabilitation and augmentation of many
existing schemes which are currently inoperable due 1o managerial, technical, and financial
problems.

1.1.2 National Water Policy

The Government has prepared the National Water Policy in 1998, addressing the following four
imporltant aspects:

(1)  Water Resources Management:

To preserve, conserve, and protect available water resources and allocate it in a sustainable,
rational, and commercial manner.

n-1 The Aftercare Study on
the National Water Master Plan
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{2)  Watcer Supply and Sewerage Development:

To supply water of good quality and in suflicient quantitics to meet the various needs while
ensuring safe disposal of wastewater and environmenial protection.

Development of water supplies in the urban arcas will be accompanied by corresponding
sewerage development systems to handle wastewater.  In particular, wastewater from industrial
sectors will be properly treated before discharging it into natural river courses. Strict water
quality standards will be established to protect all water bodies receiving wasicwater.

(3}  Institutional Framework:

That is 1o establish an efficient and cffective instilutional framework to achieve systematic
development and management of the water sector.

(4)  Financing of the Water and Sanitation Seclor

That is to develop a sound and sustainable financing system for effective water resources and
management, waier supply and sanilation development.

As stated in the Policy, the basic sector objective of the National Water Development is lo
facilitate the provision of water in sufficient quantity and quality and within a reasonable distance
so as to meet the needs of human beings, agriculture, livestock, and industry. To achieve the
above objective the department in-charge of water within MWR applies the strategy of
supporling and co-ordinating all water projects and programmes in urban and rural areas. This
support concentrates on the on-going water developments as a priority to assure a timely
completion. The department also concentrates ils activities in the rchabilitation of existing water
facilities in order to improve their utilisation and coverage, focuses on management of water
resources in the counlry, and encourages the privale sector 1o participate more in water
conservation, and work with ministrics of health and local authorities 1o monitor dangers of
pollution of rivers and open water bodies so as to protect the water users and the environmenl.

1.2 On-going Projects
To achieve the above targets, the Government and agencies concerned are developing many
water supply schemes in the country.  Scheme classification, operational body, and project status

are described below summarising the MWR Project Status Report.

1.2.1 Classilication

There are many lypes of water supply schemes developed in the country. The typical types are:

The Aftercare Study on -2
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1) urban water supply schemes that cover mainly urban centres and their peripheral
area,

2) community based water supply schemes that serve rural communities, and

3) rcgional water supply schemes that supply 10 several urban and rural arcas
simultancously.

They are tentalively classified into urban water supply schemes (UWS) and rural water supply
schemes (RWS).  With a view to population size, the rural water supply schemes are further
divided into two groups: large scalc (more than 5,000 served population) and small scale (5,000
served poputation or less) rural water supply schemes as will be discussed in Section 2.1.

Apart from the domestic water supplics, many water pans/dams are constructed particularly in the
ASAL areas for watering livestocks.  They are defined as livestock water supply.

As the data and information on present status of these schemes are limited, description made in
the following paragraphs arc mainly for UWS and RWS.

1.2.2 Operational Body

The watcr supply schemes in the country are operated and managed by many authorities including
MWR, NWCPC, Local Authorities, Communities, Institutions and NGOs.

(1) MWR

MWR established District Water Office (DWO) in each district centre to operate the water supply
sysiems in urban centres and rural arcas. DWO is responsible for operation and maintenance of
the water supply facilitics from intake to pipe reticulation. DWO further undertakes
rehabilitation and augmentation of water supply systems within the budget allocated by MWR.

(2) NWCPC

NWCPC established regional and operational offices in provincial centre and every urban centre
under its jurisdiction to operate the systems. In addition, NWCPC operates the systcms
including meter reading, billing and collecting water charges, and undertakes rehabilitation and
augmentation of the water supply facilitics. Some municipal and town councils are supplied
water from the NWCPC as bulk supply.

(3)  Local Authorilies

Water supply systems of municipal and town councils are operated and managed by the local
authorities. The water supply division of the council is responsible for operation of the system and
maintenance of the facilities. Augmentation and expansion o the water supply systems are under
contro] of Ministry of Local Authority.

H-3 The Aftereare Study on
the National Water Master Plon
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{(4)  Communily, Institution and NGO

There are a large number of small scale rural water supply schemes operated by communilties,
institutions and NGOs.  Most of these rural water supply systems do not apply metering systems.
No water tariff except membership fee is charged.

1.2.3 Development Status
(1} Progress of the On-going Projects

The government has made utmost efforts in the past decade to supply sale and potable water by
augmenting a number of water supply projects.  This is evident from comparison of the latest
1995 project status report and the 1992 NWMP.  Out of 479 on-going projects listed in the
NWMP, 147 projecls arc currently under operation. Most of these projects, including
rchabilitation and expansion of the existing schemes, are execuled by MWR, NWCPC, and other
water undertakers.

Comparison of the 1992 and 1995 project status reports also explains project progress in the past
three years.  Out of 691(=280+411) on-going projects as of 1992, 177 projects (=15+46+116)
arc completed and currently in operation.

Status '92 ] Slaluzs 95 3 Grand Total
1 230 35 15 280
2 2 363 46 411
3 0 5 574 579
4, New 151 130 116 397
Graud Total 383 533 751 1667

Note: 1 -Projedts under Investigation, Planning and Design
2 -Project under Implementation
3 -Project under Operation and Maintenance
4 -New Projects in 1995 Status Report
Souree: The 1992 and 1995 Water supply Projects and Schemes Status

Reports

Despite some deviation in these statistics, il is clear that implementation of these schemes has
contributed significantly to an increase of coverage ratio particularly in urban areas.

{2)  Projcets under Implementation

As stated above, approximately 10% of the on-going projects as of 1992 have been completed
and in operation at present, white the other 90% of the projects are slill in progress. Rcasons
for the delay are:

1} awaiting fund allocation for project implementation and rehabilitation,

2)  more fund required for construcling slorage tanks and distribution network,
3) a lack of construction machinery,

4)  a lack of skill for community management, and

The Aftercare Study on I1-4
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5) Delayed provision of the water sources.

Completion of these on-going projects will increase coverage ratio from the present 53% 1o
ncarly 65% of the present population. In order to implement the projects, howcver, huge
amount of funds, Kshs 8.9 billion or US$ 146 million will be required as scen in table below:

Province UWS Projects under | RWS Projects under implemestation | Total Amouet Required for Project
lmplementation Complction (Kshs million)
MWR NWCPC MWR NWCPC Others MWR NWCFPC Others
Ceatral 4 0 37 28 12 406.7 387 69.1
Coastal 12 18 44 2 57.7 81.7 0.8
Eastern 3 0 28 128 15 980.8 491.8 48.7
North EFast. 4 0 15 0 0 3533 0 0
Nyanza 0 0 26 > 1 2053 1.9 346
Rift Valley 9 0 105 36 9 674.1 255.2 809
Western 2 0 10 10 5 4,633.7 69.2 110.6
iForal e {22 120 15239 st s b as1nel T L218.3] 3447

Source:  MWR water supply projects and schemes status repoct in 1996,
Note: 1) Others include RDF, MOA, NGO, Institution and Cemmunity {incloding S/H) water supply schemes
2) Total amount is converted from K€ to Kshs by KE 1.0 = Kshs 20

Table - 1.2.1 shows the present status of the on-going projects by disirict. The projects in the
implementation stage are largely rural water supply schemes, located mainly in Eastern and Rift
Valley Districts which are densely populated area.

(3) Planned Projects

MWR and NWCPC have been shifting their strategy with more attention to the rural arcas rather
than the urban cenires. This is scen from the table below. A large number of the 373 projects
in the rural areas are in the planning stage, while merely 21 water supply projects in the urban
centres are under design.  Rural population newly served from these schemes are 10 times as
large as those by UWS.

UWS Projects under RWS Projects under investigation, Estintated cosis
Province | investigatioo, planoing and planoiog and design (Ksbs million)
design ]
MWR | NWCPC Design MWR | NWCPC {Others | Pesign MWR  INWCPC| Others
Population pepulation
Central 1 2 23,002 27 46 10 861,652 135048, 1770 1.0
Coastal 3 2 82,000 16 10 1 294,797 207.8] 1,888.3 0.1
Eastern 2 0 75,000 22 17 16 830,610 328.2 2496] 2100
North [Zast. 1 o 30,000 14 0 0 227,500 96.5 0 0
Nyauza 4 Q 70,125 32 2 8 11,270,339 5.,615.7 25 3.7
Rift Valley 2 1 104,000 65 72 25 (1,955,704 24904 1,141.8 1.572.1
Weslerp 3 0 227,300 15 15 4 [1,292,150 628.7 11.6 G
Tuotal 1615 631427191 | 182 64 16,232,7721 '10,872.1] 3,503.9] 1,788.9
Source: MWR water supply projects and schemes status report in 1996
Note: 1) Others include RDF, MOA, NGO, Institution, Community (3/11)
2) Total amouat is eonverted from Kt to Kshs by Kt 1.0 = Kshs 20
-5 The Aftercare Study on
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By the implementation of above planned schemes, about 7.4 million population will be benclited
by safe watcr. Most of these schemes are located in Rift Valley, Central and Eastern Provinces.

1) Rift Valley province is the lowest among the whole provinces in terms of
population coverage by the water supply syslems, staying at merely 16% of the
provincial population.  As the province is located in arid zone, people are obliged
to spend several hours to fetch water from their sources particularly in dry scason.
If the planned projects are successfully implemented, 33% of the provincial
population will have access to safe water, contributing significantly to alleviation
of heavy tasks mainly undertaken by women and children.

2) Central province has the second total population among the eight provinces and a
high densily of population.  Service coverage is 47% of the provincial population.
After completion of the projects, the coverage will improve to 71%.

3 Eastern province also has a high population density. Present service coverage is
32% and aftcr completion of the project, the coverage is expected to rise, 62%.

4) Rural population in Western province are supplicd mainly from the water supply
schemes operated by communities under assistance of KFWWSP. Successful
implementation of the planned projects may contribute 1o a significant increase of
population coverage from the present 50% to 93%.

Out of projects listed in the 1996 project status report, 4% of schemes are under implementation
and 38% under investigating and planning. Remaining 58% are under design or completed
design and awailing loan arrangement. Dctails are shown on Table - 1.2.2.  The implementation
of these projects shall be continued as considered most cost effective. To this end, financial
resources of Kshs 25 billion or US$378 million are required for implementing all of these projects.

(4)  Design Population vs. 2010 Population

Comparison of the 1995 population served including design population of the above schemes
(under implementation and planning) with the district population in 2010 gives important
information, to which districts the project are concentsating.  Expected service coverage in 2010
in cach district is estimated by the following equation.

Service Coverage in 2010 (%) = (1995 population served + Design population of the
on-going projects) / (2010 district population forecast)

The estimated coverage that exceeds 100% is seen in 10 districts including Kirinyaga (132%),
Nyandarua (119%), Nyeri (108%), Masaku (128%), Mandera (396%), Siaya (185%), Laikipia
(109%), Nandi (113%), Turkana (108%), and Wes! Pokot (202%).

The Aftercare Study on H-6
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1.2.4 Donors’ Support to Water Supply Seclor

Since the establishment of MWR in 1974, many bilateral and muliilateral donors have extended
support to various projects and programmes of the water seclor.  Magnitude of the supports
extended in the past five years arc summariscd in monetary term in ‘Tables - 1.2.3 (MWR) and
1.2.4 (MOLA). Major activities of these donor countries/agencies as of 1997 arc summarised
below.

Donot Objeclive or Strategy Projects/Studies
Belgium 1995 to date: overcome Water Users Association Support (WUAS) Project in Machakos,
management problem, by Makueni and Kajiado with many consiraints

implementing community based
management sirategy

Fipland Provide safe and adequale Kenya-Finland Western Water Supply Programme(1981-1996)
supply of polable water in Kakamega, Busia, Bungoma districts and a part of Siaya
Traosfer respousibilitics te district
commupilics Community Water Supply Management Project in Western
Increase community Province
management skills

Germiany  |Promote community based Strengthen KEWI capability
approacties Kilifi Integrated Development Programme

Eldoret W/S Phase 1i,

Support and encowrage
commercialisation and private  |Eldoret Sanitation
sector participation Kericho WS and Sanitation

Malindi W/S
Nyeri W/S

Urban water supply and sanitalion management projects at
Kitale. Eldoret, Nyahururu, Kisumu, Nakuru, Nanyuki, Kericho,
Nyeri and Thika

Italy Develop new water source Kirandich Dam Project (NWCPC),

45% dam embankment completed as of Sep. 1997

Japan Support in every aspect of water {Study on Seven Town Water Supplies in Eastern Provioce
and sewerage sector by
conducting studies, training and [Study on Sewerage System Development Plap in Kisumu
assigning expeits and Aftercare Study of National Water Master Plan
vojunteers

Support institutional capacity
building

Nationwide water esource
assessment and management
Support waler supply system
development both ia utban and

rural arcas
Netherlands [Decentralise the programme to  |Rural Domestic Water Supply and Sanitation Project, Phases 1 &
local entity 11 Phases Il from 1991 to 1995 in Nyaoza Province,

Curreatly interim phase

Provide safe and accessible WRAP, Phase 11V
waler Phase V stapted in July 1596
in Keiyo, Masakwet, Nakuru, Laikipia, Turkapa districts

18-7 The Aficrcare Study on
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Donor Objective or Stratepy Projects/Studies

Sweden 1990"s; Community managed  |Communily Management of Water Supplies Project
water supply Natianaf Water Policy Project
To improve public health aod
general socio-economic Feasibility Study on Self-help Water and Sanitation Project in
development Meru, Nyandarua and Baringo Districts in 1996

Office supporl and staff traiving

The Woild | To reduce poverly 2nd Mombasa,

Bank To promote equitable, eflicient  |31d Nairobi W/S Project
and sustaizable development
To promole policy reforms,
institutional adaptation and
capacity building

UNICEF  {Develop sustainable water and  |Five Year programme voder Child Survival and Protection
sapitation projects by Project providing access to safe drinking water and savitation
strengtheniag inter-sectoral facilities
linkages and increasing
capacity building for operation
and maintesance
Provide safe water particularly
in refugee arca

In addition 1o the above, many donor countries and agencies including Egypt, Saudi Arabia, ltaly,
France, Denmark, Austria, and EEC are currently assisting the Government in developing the
water and sanitation sector in the following areas:

Egypt:

Saudi Arabia:
France:
Denmark:

EEC:
Auslria:

Construction of 100 boreholes in ASAL in Norih Eastern and

Rift Valley Provinces

Mombasa Sewerage Project (in progress), Garissa Urban Water
Supply and Sanilation Project

Human resource development planning projects in Nakuru and
Eldoret. The study of the upper Athi River basin and the Nairobi
aquifer

Water programme in Coast and Eastern Provinces

Desilting dams in ASAL areas

Masinga-Kitui Water Project

Many donors are involved actively in the ficld of water and sanitation seclors by providing

various type of assistance.

Most donors have clear stralcgy for technical and financial assistance.

From these activities and strategics, it can be said that:

To attain

sustainable development of water and sanitation projects, they tend o support
decentralisation of management and operation to the local communities and the private
sectors in the form of commercialisation and privatisation of water and sanijtation schemes.

Coordination between donor countries are being carried out in the series of Coordinalion

It is expected that these activities will be intensified in the

future to avoid duplication and to have effective coordination of actors.

M
2

Meetings from June 1996.
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3)  Many facilitics constructed arc not necessarily functioning as designed and have been lefi
without proper maintenance.  Due Lo various operational and financial problems resulting
from weak management and organisation, most donors are paying far more attention to
institutional and operational aspects of the schemes rather than investment on physical
facilities.

(4)  Financial resources for water and sanitation scctor development have increased in the last
decade.  Donors financing still remains significant but declining with the lcading donors
being Netherlands, Sida, Belgium Cooperation, and Japan.

1.3 Existing Water Supply Schemes

1.3.1 Present Status of Existing Water Supply Schemes

The present status of the urban water supply and the integrate large scale rural water supply

schemes serving more than 5,000 persons are given in Tables - 1.3.1 and 1.3.2.  Data sources

are the MWR Status Report 1996 and the Water Supply Schemes Operation Status in 1997.

According to the National Developrent Pian 1997 - 2001, a number of schemes operated as of
1994 is as follows:

Cperator/Supplier No. of Water Projects, 1994

Migistry of Water Resource 579
Natiopal Water Conservation and Pipeline 188
Corporation
Communpiiy Water Supplies 339
Self-helps Schemes 243
Local Authorities 164
Non Governmental Organisation 266

Total 1,779

Source: The Sth Five Year National Development Plan, 1596-2001

MWR, NWCPC, and Local Authorities operate 931 water supply schemes in urban centres and
rural areas, or equivalent to nearly 50% of all schemes. Other authorities of Communtics,
various institutions, and NGO are also involved in operation and management of their own waler
supply systems.

In the last two decades, many community based water supply schemes have been established
throughout the country. Many of these schemes, however, are rot functioning well as defective
equipment and facilities are left without repair. The major reason is financial weakness of the
authorities resulting from low level of accounted-for water ratio, unreliable water supply and less
quality of water.

-9 The Aftercare Study on
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To the contrary, several water supply schemes in municipal and town councils under technical and
financial assistance of forcign donor countries are working well.  The schemes intend to apply
metering system for whole beneficiarics aiming at commercialisation of water business
management and operation.

() MWR and NWCPC Water Supply Schemes

According to the MWR Status Report on water supply schemes in 1996, MWR covers 372 water
supply schemes in urban centres and rural areas in all provinces and NWCPC 287 water supply
schemes in urban centres and rural water supply schemes mainly in Central, Coastal, Eastern and
Rift Valley Provinces as shown in table below. Some municipal councils and town councils are
supplicd with trcated water as bulk supply by NWCPC. Regarding majority of the small scale
community and self-help water supply schemes and NGOs, the present status are unknown to
MWR.

Coverage of the water supply schemes managed by MWR and NWCPC is estimated at 28% of
total population in 1997. This percentage increases to 39% when the schemes operated by the
municipal councils are considered.

Province Urban Water Supply Schemes Rural Water Sppply Schemes ‘95 Total Total
MWR NWCPC | Pop. Served MWR NWCPC Pop. Served]  Population Pop. Served
Central 4 0 744,833 32 41 1,003,783 3,712,000 1,748,636
Coastal 3 18 379,443 13 28 135,331 2,250,000 514,774
Eastern 8 9 173,552 36 92 764,620 4,652,000 938,172
North East, 8 0 118,418 42 0 122,635 657,000 241,053
Nyanza 10 3 261,000 28 12 627,652 4,767,000 888,652
Rift Valley 19 12 304,010 126 &1 703,974 6,405,000 1,007,984
Weslern 10 1 371,310 23 .7 54_1,4_57 _ 3,2_19,000_ _912,’?6’?
oTetal i e g3 252,586 300 | B 13,809,452°) 125,663,000 116,252,038

Source: MWR water supply projecss and schemes status report in 1996
Note:  Population served is only of the schemes managed by MWR and NWCPC and does not include that of the schemes of

Municipal and Town Ceuncils and Community and Institute schemes

(2)  Municipal Council Water Supply Schemes

JICA Study Team surveyed 18 water supply schemes of municipal, town and county councils
during the ficld study. Total population served is about 2,901,000 and its coverage shows 79%
against the population in the service arca.  Almost all the schemes established a metering system
and 95% of the house conneciions are metered.

The Urban Water and Sanitation Management Project assisted by GTZ (German Technical
Cooperation Agency) are in progress in Eldoret, Kericho and Nyeri Municipal Councils to
establish fully fledged, autonomous and commercially oriented waler and sanilation companics as
pilot towns. The execulive agency is the Ministry of Local Authority. Table- 1.3.3
summariscs their performance in the field of operation and management.
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In these municipal councils, water supply schemes are well operated, maintained, and managed
adopting effective universal metering system, billing and collecting system, accounting system,
water quality control, ctc.  The improvement ol the management is seen in the following areas:

1) Significant increasc of revenue,
2) Decreasing unaccounted-for water, and

3) Appropriate operation and maintenance.

Actual progress of the financial management in 1994 to 1997 is shown below:

(Unit: %)
Indicators Eldoret Kericho Nyeri

1999 1995 1996 1907 | 1994 1095 1996 1997 | 1994 1595 1596 1997
Upaccounted-for Water - 24 20 26 - 45 42 37 - 37 34 36
Collection Efficicncy 77 98 93 81 21 85 8 85 - 29 72 86
{collection/billing)
Increase of revenue - 64 172 - 56 &9 45 - - 16 32 -
Expenditure of revenue - s 25 - - 67 73 - - 73 67 -
Surplus of revenue - 65 75 54 - 33 27 4 - 27 33 i§

Source: Financial performance of MOLG/GTZ - UWASAM 1994 10 1996

Note : Percentage in 1997 is the actual performance from Jan to Jun

In addition to the above three pilot projects, schemes of Thika, Nyahururu, Kisum, Nakuru,
Kitale and Nanyuki municipal/town councils are to be programmed under UWASAM project.

The water supply systems of the City of Nairobi and Mombasa municipa} council are under the
implementation of phased augmentation project.  Kisumu, Eldoret and Nakuru municipal
councils conducted or intend to conduct some studies on improvement for the water supply
system. The present situations of the water supply schemes in the municipal councils are as
follows:

1) Nairobi City Council

Succeeding the Nairobi water supply extension which was completed at the end of 1984
under the Chania-Kimakia-Thika Phase II project, the third Nairobi water supply
development project has been initiated to meet water demands up to 1995 as short term
target and to 2010 as long-term target. The project covered the City of Nairobi and
parts of Kiambu, Mutang’a, Machakos, Kajiado and Nyandarua Districts with total
population of 2.49 million. Total production capacity is increased to 440,000 m’/d.
The project also completed in 1996.

2) Mombasa and coastal townships of Malindi, Kilifi, and Kwale

The second Mombasa and coastal water supply project is in progress for the rehabilitation
and augmentation of the facilities under financial and technical assistance by IBRD. The
project is to be completed in January 1998. Succeeding the second Mombasa and
coastal water supply project, the Interim Project for Mombassa and Coastal Water Supply
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HI is scheduled to start in 1999/2000. The project scope includes leakage control,
reinforcement and renewal of pipe nelwork and metering system.

3) Kisumu Municipal Coungil

Study on Kisumu water supply and sewerage systems improvemenl project is now in
progress under technical assistance of JICA.  The study will be completed in September
1998.

4y  Eldoret Municipal Council

Dam construction for the water supply system of Eldorct Municipal Council is at the final
stage, financed by KfW. Following the dam construction, the water supply expansion
project will start.

5) Nakuru Municipal Council

The study of Greater Nakuru Water supply project started in 1997 under the financing of
the African Development Bank (AfDB) for preparation of master plan and feasibility study
with the target year of 2020. The preliminary and final design works are planned to be
commenced under the financing of AfDB.

6) Nyeri Municipal Council

Nyeri MC is in the study stage on privatisation of water supply and sewerage systems
under the technical assistance of GTZ. The privatised independent company is to be
established near future. The extension project of water supply system with 3,000 m/d
that requires investment cost, Kshs 600 million, has been commiited by KfW.

7y Kericho Municipal Council

Kericho MC is currently conduciing study on privatisation of water supply and sewerage
systems under GTZ as pilot projects.

The extension of water supply system is required to overcome chronic water shortage and
to supply potable water to expanded area of MC from 66 km® 1o 105 km®. The project
has been already commiited by MOLA and is waiting for the financing of donors.
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1.3.2 Secrvice Coverage

Tables « 2.2.3 and 2.2.4 in the succceding section present the 1995 service coverage which are
also summarised below:

Water Supply System

Population Served

Population in 1995

Population Served Service Coverage (%)
Urban Water Supply 4,974,000 92 5,191,000
Rural Water Supply 9,724,000 44 22,329,000
Total 14,698,000 53 27,520,000

Source:  The Aftercare Study Team

Since the supply areas of the UWS usually extend to the peripheral rural arcas of the urban
centres, service coverage of the UWS is slightly high in comparison with the figures oblained in
the previous surveys. The completion of the on-going projects will increase the service
coverage from 53% to 67% of the whole population.  The population served in 1995 by district
and by type of scheme are plotted on the district map, which are presented in Figore - 1.3.1.

1.3.3 Estimated Water Consumption

Data on the production capacily of the existing schemes are not available for whale water supply
schemes.  Based on the obtained data on the capacity and per capita consumption, it is estimated
as below:

Water Supply System Population Served Supply Quantity {(m’/d) | Per Capita Consumplion {Ipcd)
Urban Centre 4,970,000 709,000 143
Rural Aseas 9,724,000 754,000 78
Total 14,640,000 1,462,000 100

Source:  The Aftercare Study Team
This is further discussed in Section 2.3, Chapter 2 of this report.
1.3.4 Water Supply Facilities
(1)  Urban Water Supply
1) Water sources

MWR executed the water resources assessment and the development study at a number of
distyicts in the course of the Water Resource Assessment Project in co-operation with
Netherlands. The study carries out an evaluation of water resource polentials by district
basis and proposes district water development plans.
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Present water sources for the water supply schemes of 128 urban ceatre and 184 rural
areas, ol which water sources are identified, are summarised in the table below:

Surface water Groundwaler
Offtake Rock L e
Water Source River | Lake | from |Sub-total Borchole/ Spriag | catch- { Sub-total identificd | Total
- Shallow Sources
Pipcline menl
Urban water | 2 6| 75 6 | 14 ol so 1B |
supply schemes
Rural water | 7 7| 108 1| 2 ol 76 | 1m1 | 295
supply schemes
Total 164 9 1] 186 %0 36 0 126 124 436

Source : JICA Field Survey Results in 1998 and MWR Operation and Maintenance Report ,1397

Note :  River water source includes river, stream, dam and irvigation canal

Intake facilitics that extract the surface water are grouped into four: (i) run-of river intake,
(i) a large dam with a reservoir having enough capacity to regulate the river runoff
through the year, (iii) pumping facilities on lake and river, and (iv) small dam.

Actual intake rate is recorded below a design capacity in many schemes. This is due to
an cstimated flow rate based on operation hours of raw water pumps. Most pumps are
malfunctioning and arc not overhauled or repaired.  Any repair work cannot be done due
lo financial constraint.

Groundwater is exiracted from boreholes, dug wells, and springs. At prescnt, 8,448
boreholes have been registered with water right for various putposes, of which more than
50% is supposed to be used for domestic and livestock supply.

Water supply schemes relying on groundwater of boreholes are obliged to exercise water
rationing because no renovation of damaged boreholes and pumps is carried out.  Walter
sources of the small scale schemes are mainly groundwater of boreholes, dug-wells, and
springs.  River and small dam water is also used.

2) Treatment process

Treatment process is mostly composed of conventional chemical coagulation, flocculation,

scdimentation and filtration, and finally chlorination is applied for filtered water.

Chemicals arc used of sulphate aluminivm as coagulant, soda ash as coagulant aid and

tropical chloride of lime as disinfectant.  Chemicals are dosed by dripping from a solution @
tank and mixed by hydraulic cascade from weir. Flocculation is of horizontal bafiled =
chamber type.  Sedimentation tank is mostly employed of up-flow type for easy

destudging and cost saving. Filter is rapid sand filter of conventional type with a

filtration rate less than 5 m’/m’/hr.

Municipal Councils water works where reconnaissance survey are carried out by the
Team are well operated under control of chemical dosing process applying Jar-test fwice a
day. Most of the treatment works operated by DWO have few laboratory apparatus and
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Jar-tester or they arc unusable.  If any, alum dosing is not efficiently made with suitable
dosing rate. In these schemes, filters are washed by air scouring and backwash water
every 24 hours. In casc of the treatment works with poor sedimentation efficiency, filter is
washed twice a day.

As a whole, the treatment works are not operating cftectively, due to a limited number of
operational staff and a lack of proper advice and guidance by technicians/engineers.
When turgidity of raw water is low in dry scason, no chemical is dosed according to
operator’s decision. Due to a shortage of enough budget allocation to purchase
chemicals, small scale treatment works hardly perform chemical dosing resulting in - poor
quality water. KIWWSP points out the following reasons for this abormidable situation:

a) lack of adequate skill in operation and maintenance procedurc of operators,
b) laxity of supervision,

¢} lack of the necessary working 160},

d)} [Irregular supply of coagulants,

¢) overloading of trecaiment works, and

) Jack of waler quality control.

These issues ar¢ common in ali water supply schemes in Kenya opcrated by MWR and
NWCPC.

Groundwater sources of boreholes, dug-wells and springs only apply chlorination as a
treatment process. Low turbid water from river, stream and small dam in many rural
schemes are supplied without proper treatment. It is of the Team’s opinion that schemes
using surface water should have an adequate treatment process with chlorination as
minimum requirement to produce safe water

3) Storage reservolr

Storage reservoirs are almost all of circular type made of masonry on the ground. They
arc generally of small capacity and shallow in depth to save costs. Even after more than
40 years, they are still in use.

Storage capacily of the existing reservoir is quite small. Out of 343 water supply
schemes of urban centres and rural areas surveyed, merely 37 schemes or 11% have
enough capacily, namely, 24 hour storage. The others have less than 50% of required
capacitics. Small capacity makes causes of operation hour deduction from 24 hours to 9
hours below. By an expansion of storage capacity, the system is possible to be retained
for 24 hours operation. Extension works shall be done under the rehabilitation
programme.
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4) Transmission and distribuiion facilities

Distribution systems arc maintained by respective watcr undertakers, that is, municipal
councils, MWR, and NWCPC. NWCPC supplics bulk water 1o the councils as seen in
Nakuru and Kisii.

Transmission and distribution pipelines arc of galvanised stee} or uPVC because they are
available locally in Kenya. Push-in lype of uPVC pipes and coupling joint of sleel pipes
are widely used in the country.  Stecl pipes are limited to pipelines under high pressure.

No master meters for flow and leakage control are installed on the outlets from treatment
works, storage rescrvoirs, or pump slations.  Leakage control is not established yet for
rationalising water distribution. One exception is Kericho Municipal Council, which
organised a leakage detection team coansisting of 2 engineers and 4 plumbers and meter
readers and started active leakage control with subsequent pipelines repair works.  These
activities arc cssential to reduce UFW and increase revenue.

5) Service connections

Galvanised steel pipe of screw joint and uPVC of solvent cement joint are used for service
connections particularly, those less than 17 in diameter. Typical individual connections
are 1/2° in diameter with customer meters. The water undertakers maintain service
pipelines up to customer meters. For low income households, water kiosks or communal
waler points are constructed.

According to JICA survey, accessibility to meters is generally in good condition but most
of them are not encased in meter boxes. While MWR and NWCPC established a
metering system for the system operation, there are many urban cenires without house
meters. In the schemes of municipal councils, most of house connections are installed
with water meters which are maintained well.

(2)  Rural Water Supply

No dala are available on present conditions for rural water supply schemes other than those listed
in the status report. According to the 1996 Project Status Report, 637 rural water supply
schemes are under operation including small and large scale rural schemes. ~ Out of them, 300
schemes are operated by MWR and 244 schemes by NWCPC. Another 93 schemes are
operated by communities and other institutions. Toial population served reaches to about
4,500,000. The report suggests that 544 rural water supply projecis are under implementation
and 437 projects in planning and design stages. Table below classifies the existing 295 large scale
rural waler supply schemes by their water sources, reproducing from Table - 1.3.2.
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liems Squacc Water Groundwalter Source | Unidentified Source Total
Scurce
Mumber of Schemes 08 | 76 1% 295
Production Capacity 154,000 19,200 60,600 234,400
{m*/d) . ,
Population Served 2,264,000 686,000 1,534,000 4,484,000

Note: 1) Surface water source includes river, stream, lake, dam and offtake from pipeline,

2} Groundweter source includes borehole, dug-well, spring, offtake from pipeline and rock catchment.

The large scale rural water supply schemes depends on river water as major water Sources.
Groundwater of boreholes, dug-wells and springs are minor in terms of quantity. These schemes
serve approximately 4.5 million population of the total 22.3 million, equivalent to 20.1%. The
Team’s site investigation identified urgent needs of repair or replacement of defective equipment
such as pumps, gates and other mechanical devices for normal operation of the systems. M is
mercly a few schemes that apply chlorination for treating unsanitary river and small dam water.

1.3.5 Operation and Maintenance

(1)  Urban water supply schemes
1) Operating hours
Operating hours of the trealment works affect amount of water production. It is
noteworthy that, out of 302 schemes, 171 schemes or 57% are not operated continuously.

Further, 122 schemes run less than 12 hours a day as shown in Table - 1.3.4 which is
summarised below.

Operating Surface Water Source {Nos.) Groundwater Sources (Nos.) Total
Hours River/Lake | Dam Sub-total | Borehole Well/Spring;:: Sub-total | Nos. %
16 ~ 18 hrs 5 1 6 8 2 i 10 16 5
10 ~ 12hrs t7 4 21 7 5 12 33 i1
8 ~ 9his 17 4 21 i6 7 23 4 15
6 hrs > 21 6 27 18 33 51 78 26
Total 60 15 5 49 47 96 17 57

Source : MWR Water Supply Schemes Operation Status, 1997

The restricted operation may be explained by; (i) obsolete and malfunctioning facilities,
(i) improper attendance by operation and maintenance staff, (jif) saving of chemicals and
fuels, and suspension of electric power supply, and (iv) decrcase in river discharge or
borehole/dug well production.

Intermittent and unreliable water supply inconveniences customers. Various sectors of the
economy are seriously affected, including dairy processing, leather factorics, restaurants,
hotels, health care facilities, etc.
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Provided that there is sufficient water resources available, the scheme could be restored to
its original function by rchabilitation. Effective implementation of the rchabilitation will
increase water production and supply areas could be accordingly expanded.

Taking this into account and the recent damage causced by the El Nino phenomena, MWR
currently stresses on urgent implementation of the rchabilitation plan.

2) Flow control and metering sysiem

To ensure sustainable development of the schemes, metering, billing and bill collection arc
most important aspects of the water supply. The survey completed by the Team
indicates that a lack of effective metering system is causing an extraordinary low
efficiency of accounted-for water (AFW).

In order to attain accountability of the schemes, functional metering system and flow
control are indispensable.

a}  Flow control

Master meters are normally installed at treatment works or pump stations for
measurement of water production and distribution. Only a few schemes, however,
have functional master meters according to the Survey, whereas the majority of the
schemes have the malfunctioning meters or none at all.  Once meters are broken,
they are usually no repaired. Therefore, eftective flow control to reduce wastage,
minimise water losses and to operate storage reservoirs cannot be achieved at
present.

b) Metering

The Government's policy and strategy toward metering system have accelerated
customer meter installation. There are stil many schemes (about 40% of all
schemes) that adopt flat rate tariff duc to a lack of customer meters. Meter
installation is urgently required to normalise water supply operation and management
at all schemes.

Billing and revenue collection arc also one of the important aspects to be addressed
in view of ensuring sustainability of the schemes. Present billing and collecting
system was investigated by the Study Team and problems are identified as reported
in Chapter 11, Main Report.

The Aficreare Study on I1-18

the National Water Master Plan



Chapter 1 Present Status of Water Supply Sector

3) Water quality control

Water quality control is hardly recognised in most schemes. In addition, no routine testing
s being donc.  When raw water is rather clean in dry season, no chemical is added. This
is done according to operators' decision. Duc to an extremcly low level of financial
capability, many treatment works can hardly procure and add chemicals to ensure safety
of produced water. Unknown quality of water is being supplied to consumers.  This is
seen particularly in small scalc community based water supply schemes.

Only a few urban water supply schemes have their own laboratorics. They are conducting
periodical water sampling and testing.  Turgidity, conductivity, pH and residual chlorine
with Jar-testing arc major {esting ilems to atlain appropriate chemical dosing.  Testing
apparatus, however, are in general few and defective.

The drinking water quality standards in Kenya are presented in Table - 1.3.5. The
standards recommend the following drinking water quality for specific items taking into
account regional characteristics, particularly small scale schemes. A maximum value of
permissible quality is allowed to make supply of drinking water by only chlorination and
no removal of turgidity, colour, iron and manganese.

Items Unit zsirable Quality Permissible Quality
Turgidity NTU S 25
Colour TCu 15 50
pH 6.5-85 6.5-92
Hardreess (as CaCos3) mg/} 500 500
Total Dissolved Solid mg/l 1,000 1,500
Chloride (C1) mg/l 250 600
Iron (Fe) mg/t 0.3 1.0
Maugancse (Mn) mg/l 0.1 0.5
Copper  {Cp) mg/l 1.0 1.5
Zinc  {Zn) mgA 5.6 15

Source: Design Manual for Water Supply in Kenya, 1986
4) Laboratory testing

Major urban water supply schemes have their own laboratory and test water qualily on
turgidity, conductivity, pH and residual chlorine and Jar-test to manage the appropriate
chemica! dosing and the treatment process. Test apparalus arc in general few and
defective. Tt is recommended that simple test apparatus, at least turgidity, colour and
residual chlorine and Jar-test cquipment be provided immediately to maintain the water
quality at the required minimum level so that any inconvenience due to degraded water
quality could be eliminated.

i1-19 The Aftercare Study on
the National Water Master Plan



Final Repori - Supporting Report
Part H Water Supply Development Plan

5) Stalling for operation

One operator, in most cases, is assigned for system operation particularly in small
watcrworks and pumping stations.  Effective operation could be hardly achieved. 1t is
recommended that treatment works should be operated by several qualificd operators
under shifting schedule to produce and supply safe water lo consumers,

6) Training

Pericdical training of staff is carried out in KEWI. Operational staff, howevcr, are rarely

involved in the training. As O/M for treatment works and pumping station generally

require some special skills, it is rccommended that periodical training of site staff shall be

carried out from the standpoints of both technical and social aspects to produce safe water.
(2)  Rural water supply schemes

1) Flow and quality control

Most rural water supply schemes have no flow meters. Water production will be
estimated by pump operation hours. The schemes operated by communities have no flow
melers. Regarding house connections, MWR and NWCPC install water meters to the
service conneclions in medium scale schemes. However, billing and bill collection are
not functional.

Ia rural schemes no chlorination is used due to lack of supply of chemicals. Especially
small schemes have no chlorination facilities due to shortage of funds.

2} Rouline maintenance

No routine maintenance is conducted in most schemes. Parlicularly, the community
schemes have no operationat staft.

3) Stafting for operation

Operators have inadequate skills for operation and maintenance of the facilities. It is
desirable to train operators for adequate operation and maintenance and (o assign new
operators {or the schemes having no operator.

4}  Financial status

Fhe schemes have also similar issues as urban water supp]y systems on the lack of budget
allocation for O&M.
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1.3.6 People’s Behaviour for Water Use

Many studies and questionnairc surveys on people’s behaviour for water use and sanilation, living
circumstances and income levels have been done in the country. Out of them, important ar¢ the
1996 Welfare Moniloring Survey carried out under assistance of IBRD and UNICEF (WMS) and
the 1997 JICA Study on Seven Towns in Eastern province. The former provides information
particularly on major water sources of the entire population in the couniry and average time taken
to collect water. The latter clarifies various aspects of people’s behaviour for water in the
timited areas in Bastern Province. Under the current study, a nationwide questionnaire survey was
done in the pericd from Januvary to February 1998. Note, due to serious floods during the
survey period, the survey method and sampling arcas has to be changed. Sample houscholds for
rural population were selected from the suburban areas of the urban centres due to lack of access
to transportation.  This arrangement biased slightly survey results of major water sources in rural
arcas. However, it still retains useful information on general trend of the living standard and
water use practice by houscholds in urban and rural areas.

The resulis are summarised in Data Book attached to the present Report.  The following
paragraphs, reproducing the results of these surveys and studies, summarise important aspects of
water sources, typical patterns of water usage and people’s response against water supply
services, which are key information to formulate future development plan of the water supply
schemes.

(1)  Water Sources
1) Major water sources in urban and rural arcas
According 10 the household survey, main water sources of houscholds in urban and rural
areas are piped water, as given below.  Other water sources of rural population are river

water, rain water harvesting, and shallow wells.

Water Sources in Urban and Rural Areas

{Unii: )
Area Piped River Well Borchole Rain Spriog Dam Others
Urban §9.3 1.5 10.2 74 16.0 22 03 1.3
Rural 75.3 26.0 20.0 2.2 223 74 4.6 1.1
Total 24.0 14.5 13.9 54 18.4 4.2 1.9 1.2

Note: As some houscholds are depending on plural water sources, total percentage exceeds 100%.
Source: Household survey, JICA Study, 1998

2) Water availability in dry season

In ASAL area in Kenya, people suffer from a long dry spell that continues more than 6
months every ycar. Water is essential for those people and livestock. The survey
indicates 20% of the urban and rural population are facing serious water shoriage during
the dry season.  The situation become worse and serious pariicularly in rural areas.
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Water Availability in Dry Season

(Unit: %)
Area ‘Yes No
Utrhan 83.7 16.3
Rurat 76.4 23.6
Total 30.9 19.1

Source: Household Survey, 1998 JICA Study

Despite high percentage of service coverage in the country (i.c. 90% in urban and 35% in
rural areas according to the 1996 Welfare Monitoring Survey 1t), more than 50% of the
urban and rural population do not have access to water. They get water only one day
per week during the dry seasen.  Simple comparison wilh service coverage rate of piped
water supply suggest that many population, even served from piped water supply, cannot
get water.  Waterworks may frequently stop operation, presumably because of raw water
shortage and/or relatively small capacity of storage reservoirs.

Days per Week When Water is Available during Dry Season

(Unit: %)
Arca 1 day 2 days 3 days 4 days or more | Not answered Total
Urban 50.8 18.3 10.7 32 17.1 100
Rural 50.1 11.5 9.1 3.3 26.0 100
Total 50.5 15.7 10.1 3.2 20.5 100

Source: Household survey, JICA Study, 1998

3) Distance to water sources and frequency of water collection

The present household survey indicates distance to their water sources. Table below
shows time taken to collect water during dry seasen in urban and rural areas.

Time Taken to Collect Water during Dry Season

Area From taps t.ess than 30 min 1 hour More than Total

30 min -1 hour - 2 hours 2 hours
Urban 39.2 52.5 6.1 1.6 0.7 100
Rural 15.0 65.1 104 2.2 2.6 100
Total 30.2 58.8 7.8 1.8 14 100

Source: 1ouschold survey, HICA Stody, 1998

Nearly 90% of the population collect water by speading less than 30 minutes. Some are
spending more than one hour for water collection. They access water points to get
water as frequently as three times a day or more. Water collection particularly in the
rural areas is heavy tasks burdened to housewives and children.
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(Unit: %)
Twice a day Three times  a Four times
Arca Not answered Total
or fess day a day or more ]
Urban 30.6 10.2 42.6 16.7 100
Rural 27.5 16.1 484 8.0 100
Total 29.4 12.4 44.8 134 100

Source: Household survey, JICA Study, 1998

4) Waler sources versus health conditions

This aspect is important 10 cvaluaic benefits of public health improvement, usually
endowed with water supply schemes.  As shown in the table below, any significant traces
of contribution by piped water scheme development to public health was nol recogniscd
from the survey results. The survey previously carried out in the 1997 JICA Meru Study
has resulted in the same.

In many countries, piped water is considered the most effective means to protect public
health from waterborne diseases. However, in case of Kenya, it is not necessarily right.
It is premature 1o conclude, but it may be possible that many water supply schemes so far
established are not effectively operated from a sanitary point of view.

Water Sources vs. Health Conditions (Samples)

Water Source Noae Malaria Typhoid Cholera Dyseotery Oibers Total
Piped 198 360 121 22 27 19 747
River 5 15 4 ¢ 2 0 26
Hand dug well 5 68 41 6 25 2 147
Private borebole 3 6 3 1 3 0 16
Raip water 0 0 0 Q 0 0 0
Spring 3 12 4 0 1 9 20
Dam 0 3 3 2 1 1 10
Others 1 1 0 G O 0 2
Total 215 465 i76 31 59 22 268

Source: Househeld survey, JICA Study, 1998

2)

Water Usage
1)  Unit Water Consumption

Flow measurement survey done in Mera Township during the 1997 JICA Study suggests
that actual water consumption by metered customers ranges 80 - 100 Jpcd and unit water
consumption rates at the kiosks ranges 10 - 20 Ipcd. It further suggests that customers
that are levied a flat rate tariff consume plenty of water, nearly 500 Ipcd. Under the study,
water production collected in the questionnaire survey was reviewed. Complete absence
of master and customer meters in many waterworks reduces number of reliable data.
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Table below summarises reliable dala on unit water consumption rate in terms of water
production per capita, obtained from Meter Condition Survey done at 34 selected

waterworks.
Unit Water Consumption

Urban Water Master Meter | Customser Water Metered | Unmelered | Consump-

Scheme | Undertaker Working Meter Production Con. Con. tion Rate

Name Workiog {m3/day) (nos) {nos) (Ipcd)
Turho MWR Working Working 300 245 nil 153
Kitui MWR Working Working 800 S00 250 111
Nyamira [MWR Working Working 466 802 296 73
Eldoret Municipal  |Working Workiog 37,400 28,850 70 162

Couacil

Kakamega [NWCPC Working Working 5,410 5,422 34 125
Average 44,376 36,219 650 153

Source: Survey on Existing Urban Water Supply, JICA Study, 1998

Average water consumption per capita is 153 lIpcd, varying from a low of 73 Ipcd to a
high of 162 Ipcd depending on size and characteristics of urban centres.

These unit rates

are well consistent with the values envisaged in the 1986 MWR Design Manuals.

2) Storage facilities

Table blow indicates percentage of households who have storage facilities in their home.

Storage Facilities

(Unit: %
Area Yes (9%} No (%)
Urban 66.1 339
Rural 482 515
Total 59.3 407

Source: Household survey, JICA Study, 1998

Urban population is more likely to store water [or daily and/or emergency use.
indicate no alternative sources available in the urban arcas, when the piped water supply is

This may

suspended.
Type of Storage
(Unil: %)
Area Buckels Drums Jerrycans
Urbaa 50.8 4.0 35.2
Rural 40.1 28.4 31.5
Total 431.5 18.4 H.1

Source: Household survey, JICA Study, 1998

The Aftercare Study on
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Buckets and jerrycans are convenient and popular storage means both in urban and rural
areas. ‘The survey further indicates such storage has an average capacily of 2.4 m'.

3) Practice for washing hands, clothes and bathing
Most people wash their hands, wash their clothes, and take baths. However, bathing is

practised at a rather low frequency. There may be millions of people in the country who
do not practice bathing.

{Unis: ¢
Area Yes No
Washing Hands 91.5 2.5
Washing Clothes 95.4 4.6
Bathiog 87.1 12.9

Source: Household survey, JECA Study, 1998
4) Boiling practice
The survey also indicates thal many urban and rural population boil their water before

drinking. It is acute particularly in the urban area. Nearly 70% of the urban population
may be doubtful about the quality of supplied water.

(Unit: %)
Area Yes No
Urban 65.0 310
Rural 44.5 55.5
Total 59.7 40.3

Source: Household survey, JICA Study, 1998

Many people, from long-term cxperience in the past several decades, tend to boil drinking
water by spending extra-expenses for fuels, gasses, ele.

Water Supply Services
1} Average payment

A question of average payment for water was asked (o customers who gel water from
piped water system through individual connections, kiosks, water points, and
neighbourhiood supply. About one quarter of customers fell into a payment band
between Kshs 150-300/month as given in table below. |t should, however, be noted that
20% of the population are not paying any cost for piped water.
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) {Unit: 5
Less than Ksbs 150 - | Ksbs 300 - More than
Asea No paymeni Kshs 300/month | 600/month Kshs Not answered Total
150/month 600/month
Urbap 1.6 18.1 210 15.5 140 11.8 100
Rural 225 29.2 344 83 5.6 0.0 100
Total 20.5 21.7 254 13.2 11.3 8.0 100

Source: Household survey, JICA Study, 1998

2) Satisfaction

More than two thirds of the entire population are not satisficd with water supply services.
This can be seen from the table below.

Satisfaction with Water Supply Services

(Unit: %)

Area Yes No Tolal

Urban 29.8 76.2 100

Rural 327 67.3 100

Total 30.9 69.1 100

Souree: Houschold survey, JICA Stedy, 1698
The reasons for the low level of satisfaction are:
Reasons for Unsatisfaction
(Unit: %)

Area na nzog_:;enl P‘:;:' a‘;‘;_'f;" [esifh’\:tf:casz:irljble }hig:ri‘i\?rf?u Others Total
Urban 244 19.3 42.6 6.1 7.5 100
Ruryal 228 19.0 41.6 7.1 9.5 100
Total 23.9 192 423 6.4 82 100

Source: Household survey, JICA Study, 1998

The Aftercare Study on

More than 40% of houscholds serviced from piped water systems have complaints about
waler availability at their taps. Then follows poor management of the water schemes and
poor water quality. Complaints against high water tarifis are very low, 6-7%. It may
suggest that there are some rooms of tariff amendment if treated safe water is adequately
supplicd to customers.

3) Mectered versus unmetered
There are several sources available.  The houschold survey conducted reveals that about
60% of registered customers are metered on average (80% in urban areas, 43% in rural

areas). Survey on Urban Water Supply (based on information obtained at each District
Water Office) suggests a slightly higher rate of 90% in urban areas {290,400 metered

It-26

the Narional Water Master Plan



Chapter 1 Present Status of Water Supply Sector

connections out of 323,700 conncctions in1otal}.  Out of them, many meters were found

broken in the course of the Meter Condition Survey done under the present Study.

Metered and Unmetered Connection

(Unit: %)
Area Metered Unmetered Unanswered
Usbao 79.3 20.7 -
Rural 42.9 4315 13.5
Totat 66.9 28.5

Source: Household survey, HCA Study, 1928

4y  Willingness to pay for water

The majority of subscribers in urban arcas havc cxpressed their willingness to pay for

water, regardless of their income level.  However, the willingness of subscribers in rural

areas is rather low.

These aspects should be looked into more detail when the schemes are matured,

preferably during feasibility studies.

Willing to Pay for Water

{Unit: %)
Arca Yes No Not Answered
Urban 94.5 5.5 -
Rural &1.7 30.8 id
Total 83.5 15.9 0.6

Source: Household survey, HCA Siudy, 1998
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CHAPTER 2 WATER SUPPLY DEVELOPMENT STRATEGY

Under this heading, planning horizon and target arcas of the Study are described first, quoting
from the Scope of Work. Secondly, national development objectives sct forth in the 8ih
National Development Plan and the National Water Policy are introduced.  Study objectives and
targets are then sct up within the frame of the National Development Plan and the Water Policy.
Finaly, population forecast and water demand projection, which are key factors for water supply
planning, are made on the basis of the 1989 Population Census and the 1986 MWR Design
Manual.

2.1 Targets and Strategy
2.1.1 Planning Horizon

All schemes under the Study in principle shall have a planning horizon year 2010.  As for on-
going projects currently undertaken by the Government, it is assumed that also have the same
planning horizon. In the course of the Study, however, some may be justified more practical to
defer their implementation beyond 2010.  As regards such deferred projects, the Study also
intends to outline scope of works recommended for system rehabilitation and expansion, together
with reagnitude of the invesiment and recurrent costs required.

2.1.2 Targel Arcas

Target arcas of the current Study are, in principle, 141 urban cenires for urban water supply
scheme development. Population forecast and water demand projection was made for all these
urban centres. Nairobi and Mombasa, however, where on-going water supply development
projects are under way in assistance of the World Bank, are excluded from the succeeding
discussion on developmeni plan. The remaining rural areas ar¢ for the rural water supply
development plans.

The 1989 Census identificd 215 urban cenires in the country.  Some of these urban cenires are
small in population.  From water supply engincering point of view, it might be allowed to cluster
these centres into two in terms of population size: Jarge urban centres, which have projected
population more than 5,000 by the year 2010; and smal} urban centres with less population.  The
large urban centres arc targeted for urban water supply scheme development.

‘The rural water supply schemes are those developed in sparsely populated areas, including small
urban centres and the vast rural areas spread throughout the country. Therefore, areas other
than the above 141 urban centres are largel areas for rural water supply scheme development.

The present report endeavours Lo discuss water supply planning on scheme basis as far as possible.
As of 1996, thousands of small scale communily based schemes have been consiructed and in
operation. Reliable technical and opcrational data are not available.  Accordingly, development
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plans for these schemes are worked out on a district basis. Livestock water supply is also dealt
with on a district basis.

2.1.3 Development Strategies and Objectives

The 8th National Development Plan attempts to push industrial development in the coming period
from 1997 to 2001 by achieving rapid and sustained economic growth. In its water and
sanilation section, adequate and refiable supply of clean water is an ¢ssential requirement not anly
for industrial establishment but in all sectors of the economy. It also addresses an urgent need of
review of NWMP with a view to many water supply projects currently suffering {rom serious
{inancial, technical, and managerial problems.

It further recommends the continued effort by MWR to implement a comprehensive plan for the
rehabilitation and extension of existling water supply schemes to ensure sustainable water projects
and the development of water resources by the various stakeholders.

In tine with this policy stated in the Plan, the National Water Policy was prepared by the Ministry.
The 1996 National Water Policy sets up its objectives, consisting of the following four (4)
mainstreams:

1) Water resources management,

2) Water supply and sewerage devclopmcnt,
3) Institutional framework, and

4} Sound and sustainable financing system.

In the 1996 Public Investment Programme, MWR established development strategy to achieve
the above objectives, addressing its preparedness for assisting in:

1) planning, utilisation and conscrvasion of water resources;

2) development and distribution of sufficient and safe waler to all rural and urban areas
of the country for domestic agricullural, livestock, and industrial use;

3) monitoring and asscssment of water qualily in order to protect consumers from the
dangers of pollution of the waler resources;

4) encouraging the bencliciaries to be involved in the planning, implementation, and
operation and maintenance of water supplics.

2.1.4 Planning Target and Fundamental Concept

In planning water supply schemes in urban and rural areas, the following targets and concepts
were developed.

4y Planning Target

The previous Master Plan, in line with the 1989 - 1993 Five Year National Development Plan
then in effect, adopled a target of providing safe and potable water within a reasonable distance
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to all the population by the ycar 2010.  In the current review, more moderate targets are set up
to farmulate water supply development plan in Kenya as follows:

1) Target scrvice coverage and population: it is assumed that the current 90% service
coverage in urban centres will increase to 95% by the year 2010.  In rural areas,
the present 35% scrvice coverage will increase to 70% by the year 2010. Major
target population in rural areas are those who do not have any access 10 safe water
and arc spending many hours collecting water. If they are successfully
implemented, the overall service coverage in the country will increase to the 80%
from the present S0%.

2) Target accounted-for water (AIFW) ratio: all water supply schemes shall have a
certain level of accounted for water ratio (AFW), preferably over 70%. This
target ratio will be achicved by cach scheme by the year 2010.

(2)  Fundamental Concepts

Present review will be based on the various reports and studics available and a series of
questionnaire surveys conducted during the Study. Efforts are made to formulate future
planning on a scheme basis as far as possible. When any data are not available, interpolation and
collation are inevilably made o assumc planning fundamentals of the schemes. To ensurc
sustainable development of the schemes, the following concepts are worked out in the planning.

1) Maximum utitisation of the existing schemes: many water supply schemes in
operation are suffering from decreased production, far less than the design capacity
originally intended. To achieve maximum utilisation of the treatment works

consiructed, particular attention is paid to rehabilitation rather than expansion of
the schemes.

2)  Appropriatc technology: minimum use of mechanical and electrical equipment that
requires special skills for operation and maintenance in planning water treatment
and distribution. Gravity supplics are proposed, pumping being limited to areas
where it requires.

3)  Cost eftectivencss: through cost analyses of the proposed plans, the Study will seek
most cost effective solution to achicve the above target.

4)  Universal metering: all individual and non-individual connections will be metered
and water tanff will be levied on the basis of water consumption.  In case of small
scale water supply like community sclf-help schemes in rurat areas, a flat rate tariff
might be allowed although metering system is recommended.  Water tariff applied,

however, shall be high enough to balance costs required for routine operation and
maintenance.
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5)  Safe and potable water: all schemes shall excreise chlorine dosage for disinfection
to produce safe and potable water continuously as minimum requirement.

2.2 Population Projection
2.2.1 Population Projection

Population projection is made in Supporting Report Part I Socioeconomy. Population forecast
by district and urban centre are summarised in Tables - 2.2.1 and 222

2.2.2 Population Scrved at 1995

In the past decade, the Government has exerted utmost cfforts to develop water supply schemes
particularly in urban areas. Almost all urban centres, now, have trealment works in operation.
These government’s efforts contributed significantly to an increase of the coverage ratio in the
country.

Coverage of water supply services in rural areas, however, is still at a low level of around 35% as
of 1995. As reliable information on present service coverage arc not available, it is assumed
from the MWR status report, results of the present survey on existing water supply schemes and
the Welfare Monitoring Survey carried out by IBRD in 1994. Table - 2.2.3 shows the estimaied
1995 population served.  Service coverage in Nairobi, Mombasa and Marsabit Districts exceeds
90%, while a number of districts, i.e., Kwale, Tana River, Kitui, Masaku, Nyambene, Thraka
Nithi, Mwingi, Makueni, Mandera, Gusii, Siaya, Homa Bay, Migori, Nyamira, Kipsigis, Laikipia,
Narok, Trans Nzoia, Bomet, Transmara, Elgeyo Marakwet and West Pokot endure low coverage,
less than 50%. Most severest situation is seea in Migori, Transmara, and Kitui Districts.
Coverage achieved in these districts is only 20% or less.

Population serviced by schemes ar¢ estimated at 14.5 million in total, out of which 5.0 million are
served by urban water supply schemes, and 9.5 millions by large and small rural water supply
schemes. Non-served population is estimated at 13.0 millions.

2.2.3 Population Served al 2010
Study has a target of 95% coverage in urban centres and 70% in rural areas, 10 attain the national

goal of 80% by the year 2010.  For Nairobi, Mombasa, and Marsabil where the present service
coverage exceeds the targel, the present ratio is set as the target value.

The following three methods are generally applied to estimate serviced population by district and
scheme.

1) In case the urban population is very small in comparison with the rural population,
urban serviced population is first computed on assumption that it will reach target
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rate al 2010.  The population scrved in rural areas is then adjusted to surpass the
cntire larget ratc, 80% by 2010.

2) When the urban water supply covers the fringe rural arca of the vrban centre, it is
assumed that 1995 population served will increase at the same growth rate of
urban population up to the year 2010,

3) When the rural population is not large ¢nough or almost similar size as urban
population, target coverage ratio, 70% is assumed to rural area. ‘Then urban
population is adjusted to achieve goal at the district.

The results are summarised in Table - 2.2.4.  Development of the water supply schemes will
double the number of the serviced population from 14.6 millions in 1995 to 30.6 million in 2010.

Based on these estimated population served, water demaad projection is made in the paragraphs
which {ollow.

2.3  Water Demand Projection
2.3.1 Review of the Previous National Water Master Plan

Water demand projection made in the JICA 1992 NWMP aimed at providing a basis for water
resource potentials assessment in the country in comparison to the projected future water demand
for urban and rural areas, and to identify crucial arcas where water shoriage would be serious.
Uliimate target was to seek possible measures to cope with these problems and to propose

strategy for optimal water resource development and management, aiming al susfainable
development of waler supply in the country.

In gencral, the previous Study tends to provide safety side of the projection, which are seen in the
following consideration:

1) Assumed to achicve 100% service coverage by the target year, 2010 at each
district,

2) Applied rather rapid growth rate of livestock population, namely, 2.7% annual
growth rate during 1995 to 2000 and 3.8% during 2000 to 2010, while most of

the existing disirict development plans and water supply development schemes
apply 0.5-0.8%,

3 Ulilised data on industrial waler consumplion rates available in Japan on

supposition that industrial sector attain 50% of water recycling inside the plants by
the year 2010

To the conirary, it applies slightly optimistic 80% accounted-for water (AFW-water
billed/produced) ratio in accordance with the Design Manual.  Previous water loss studies or
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customer surveys carricd out in the country indicate that majority of the existing water supply
schemes [all in an unfavourable range of less than 60%. Followings are reliable data of fypical
urban water supplics in the country.

Accounted-for Water Ratio of Typical Water Supply Schemes

Urban Centres ATW ratio(5%) Remarks
Lldoret 3.8 Ioformation from MOLA, 1996
Meru 30 Surveyed al the pilol arca, 1996
Kericho 62 Toformation from MOLA, 1996 N
Embu 529 Information from MOLA, 1596
Nyeti 61.2 Information from MOLA, 1396
Mombasa gl Sep-Nov 93, Waler Demand Study
Voi 35 Sep-Nov 93, Water Demand Study
Mazeras 62 Sep-Nov 93, Water Demand Study
Kwale 61 Sep-Nov 93, Water Demapd Study
Malindi 58 Sep-Nov 93, Water Demand Study
Kilifi 57 Sep-Nov 93, Water Demand Study

As shown in the above table, most of the waterworks operated by MWR and NWCPC have a low
efficiency level of AFW, indicating poor management and operation of the water supply schemes.

Keeping this in mind, the Study will estimate 1995 and 2010 water requircments based on the
1986 Design Manual.

All procedures and methodology applied in the previous report are considered appropriate except
in the areas of industrial and livestock water demand projection which may require minor
adjustment.  Present review, therefore, will be mostly re-calculations based on the latest data
available and/or reproduction from the existing reports on water supply development plans in
several districts/towns. Working procedures for the water demand forecast is porirayed in
Figore - 2.3.1.

2.3.2 Residential Demand

The 1986 Manual specifies that residential water demand shall be forecast reflecting income
categories and service type (through individual connections, communal water points or share
connections) of the customers.  Unit consumplion rate applied for customers with individual
connections range from 75 I/c/d to 250 Vc/d for urban area and from 40 Vc/d to 60 Ve/d for rural
area as shown in table below:
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Unit Consuinption Rate

Category Unit Consumption Rate

Individval connections Rural |High potential laud lfcrd 60
Middle polential land {ferd 50

Low potential land Yeid 40

Urban [High class housing Ye/d 250

Middle class housing e/d 150

Low class housing Veld 735

Water kiosks Rural lfc/d 10
fcommupal water points Urban Ife/d 20

Unit consumption rales above, which have been utilised in numerous projects in the country, are
comparable with the rales used elsewhere internationally and considered generally acceptable.
However, they assume that:

1) All individual connections are metered.

2) Billing will take place on a monthly basis using a stepped tariff designed to
conslrain high water usage.

3 All water kiosks will be metered, and water paid for.

4) The consumption rates include an allowance for 20% losses.

Although most of the existing water supply systems in the country are not aperated in compliance
with these assumptions, the above rates are applied for all districts without exception in the Study.
In view of the objectives of the water demand projection, this consideration may be allowed.

The only adjustment are the composition rates of land potentials in the rural arcas. They are
supposed as below.  As for housing class in the urban area, the Study applies the same figures as

those utilised in the previous report,:

(1)  Rural Arca:

\rid & semi-arid Ol
High potential land: 5% 60%
Middle potential land: 15% 30%
Low potential land: 80% 10%

These values are assumed from the resulis of the previous studies (WRAP project and JICA 1997
Study on Seven Town Projects in Eastern Provinee).

(2)  Urban Area (same as previous NWMP)

1995 2010
High class housing: 5% 10%
Middle class housing: 70% 75%
The Aftercare Study on 11-34
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Low class housing: 25% 15%

The values above are utilised as far as reasonable.  Rates for Nairobi arc merely adjusted to
obtain the 2010 water demand forecast made in the 1986 Long-Term Development Plan, Third
Nairobi Water Supply Project.  Using the formula specified in the Manual, the estimated rates
are 12%, 78%, and 10% for high, middle, and low class housing, respectively.

2.3.3 Non-residential Demand
(1}  Livestock

Latest data on livestock population (1995) are available in the reports of District Development
Plans and the 1996 Welfare Monitoring Survey I.  Livestock units are estimated for every
district using data obtained from these sources. In some districts where significant deviation are
scen in these statistics, adjustment is made accordingly. In principle, larger figures between the
two are considered bases for the estimation.  As data on composition of grade and indigenous
cows are not available, it is assumed that grade cows account for 95% of the all cows. This
percentage is obtained from the values envisaged in the existing reports. Based on these

statistics, livestock units were computed for each district in accordance with the following
formula:

1 grade cow - 1 Livestock Unit
3 indigenous cows - 1 Livestock Unit
15 sheep or goats - 1 Livestock Unit

To compute livestock water demand in 2010 from the 1995 estimates, the previeus report had
applied slightly larger growth rate of the livestock population than those normally adopted in the

water development plans in the country.  Accordingly, it was adjusted to 0.8% annual growth
rate.

(2)  Healith and Schools

Data on health facilities and schools are also available in the reports on Wellfare Monitoring
Survey 11 and District Development Plans. These are carefully reviewed.  From this review, it
is found that school enrolment significantly changes from district to district.  These rates for and
and semi-arid districts are generally as low as 8%, while 20% is estimated for other districts.
Mombasa shows relatively tow, 14% between these figures. As the design manual proposes
separate unit water consumption for boarding schools and day schools, it is necessary to look into
composition of these types. Although no accurate data are available, most of the relevant
reports assume 7.5% boarding schoals to the total.

As for health facilities, related data are available in the district development plan and welfare
monitoring surveys. The unil consumption rates assumed in the Design Manual are applied in
the current study. To estimate fulure water demand at 2010, 3% annual growth similar to
population growth rate was assumed.
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(3)  Commercial and Indusirial

Dala rclevant to commercial and industrial aclivities sufficient to carry out water demand forecast
per district are not available. Data on the number of some large scalc factories in some districts
are available, while data on their water consumption are hardly available. Because of this reason,
the previous NWMP report had applied an average unit consumption rate of industry prevailing in
Japan. Industrial water consumption, however, is heavily dependent to characteristics of the
activitics, process applicd, scale, raw materials used, c¢tc.  Simple statistical analysis (corrclation
cocflicicnt) verifies that average water consumption has less relation with values of products.
The present review, hence, proposes a more practical way of assumption, with a view to
composition rate of both residential and commercial & industrial water demands.

Industrial and commercial water consumption closely relates to industrial and commercial
activities of the districts concerned. Therefore, attention is paid to number of workers, business
men and employees. These data by district, obtained from the Welfare Monitoring Survey II,
ar¢ plotted on Figure - 2.3.2. Based on deviation from the diagonal line shown in the figure, all
districts are clustered into 5 groups as follows:

Group Feature District
Group 1 | Highly active in commerce and industry Mombasa
Group2 |Highly active in commerce and industry Nairobi

plus potential agriculture

Group3  fMedium polential in commercial, industrial |Isiolo, Kajiado, Kiambu, Turkana
or agricultural activities

Group4 |Medivm potential in agricuitural activities | Tana River, Kisumu, Nyeri, Murae’ga,
Trans Nzoja, Kwale, Nakuru, Uasio
Gishu

Group 5 |Highly active in agriculture Districts otber than above

l is noted that the grouping above is based on percentage of workers/businessmen and farmers to
the total district population, without attention to size of population and industrial & commercial
cstablishments, Therefore, characteristics described above cannot be compared among groups
or districts. It is merely an indicator of major activities in each district.

The figure shows that industrial and commercial activilies are significantly large in Mombasa and
Nairobi. Agriculture is quite aciive and common in Group 5 districis. Districts located in arid and
semi-arid zones are minor both in indusirial and agricultural activities. Such districts are Isiolo
and Kajiado in Group 3, Tana river in Group-4, Marsabit and Garissa in Group 5.

It might be allowed to assume that a percentage of the industrial and commercial water demand
to the residential at a district where industry and commerce is identified active is generally Jarger
than that of the less aclive disirici. Based on this assumption, the following rates of industrial
and commercial demand are determined, quoting from the existing reports such as (1) NWCPC,
Second Mombasa and Coastal Water Supply Project Distribution Neitwork Improvement and
Extension, Water Demand Study Volume 1 Praft Report June 1996, (2) Kenya-Finland Western
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Water Supply Programme, Water Supply Development Plan, 1990-2005 for Western Provinee,
Bungoma, Busia & Kakamecga Districts, Volume 1, 1993 and (3) Third Nairobi Watcr Supply
Project, Long Term Devclopment Plan (Regional Studies) Volume 1 Draft Report).  Districts or
aroups where data are not available are inlerpolated {rom these data as follows:

Group 1995 Percentage
i 60% N
2 45%
3 25%
4 15%
5 5%

The above percentages are applied merely to estimaic the 1995 water demand. To forecast
2010 water demand, the GDP growth rate (6.7% annual growth in average) sct forth in the
Sessional Paper No. 2 of 1996 on Industrial Transformation to the Year 2020 are utilised.

In case of Mombasa, water demand forecast for the year 2010 is 30% larger than the forecast in
the 1995 Water Demand Study, Second Mombasa and Coastal Water Supply Project, due mainly
to slightly positive estimates for commercial and industrial water demand in our study as
discussed above. We consider further adjusiment is not required.

2.3.4 Estimated Water Demand
(1)  Total Water Demand Estimates

Results of water demand forecast are summarised in Table - 2.3.1 Water Demand Eslimates
1995 and Table - 2.3.2 Water Demand Estimates 2010.  The estimated 2010 water demand is
plotted on district map as shown in Figure - 2.3.3. Itis to be noted that these theoretical values
estimated do not reflect actual situation of the water supply schemes. These estimates are
merely results of computation based on the Design Manual under an ideal situation (i.c., 80%
AFW and slandard unit consumption rates).

The 1995 and 2010 water demand estimated from the above procedures are summed up by
district.  Water demand for the years, 2000 and 2005 are interpolated using these figures.
Livestock water demand values except those in Nairobi and Mombasa are considered imperative
to the water demand in the rural areas. Livestock in Nairobi and Mombasa are regarded lo
constitute a part of the urban centre water demand.

Water demand thus estimated and in previous NWMP are summarised in table below:
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Water Demand FEstimates
(Unit: 1,0000*/day)

Category I = T R - ) L
Current Study i Previous Current Study Previous
Residentisl e [ (SRS PURI JNUUEPUUUIIIUE PR U S, e}
Uben 6162 | 778 | 1ss4e | 16128
%Bp_r_a_!; large scale o 2088 | ] 401.9 o
csmaltsale | ooaton 1 dss2 | a6 | 936
§Sub-lola! 935.1 1,216.0 2,371.8 25754
Non-residential N } __ R
Health facilivies | 160 | 34
[%hoois I LoAss3 L) 1763
Industey & commeroe _2011 4996 |
%Subftolal 3524 593.9 701.3 086.3
| Total o L 1,2875 1,809.9 3,078.8 35617
Uit Water Copsumplion {Ipcd) 879 100.6
Livestock Water 512.5 376.6 583.2 621.4
Grand Total 1,805.0 2186.6 3,662.0 4,183.2

Note: 1995 figures of NWMTP are obtained from interpolation of the 1990 and 2000 figures.

Water dernand estimates, 1.8 million m*/day in 1995 will increase to 3.7 million m*/day in 2010
mainly due to the rapid population growth expecied in the coming 10 - 15 years. Livestock,
hcalth, schools, indusiry and commerce water demand for 2010 estimated in the current study are
simifar to those in the previous NWMP, although slight differences are seen in livestock and
indusirial water demand.

Overall unit consumption rate per capita increases from 87.9 Ipcd in 1995 to 100.6 Ipcd in 2010.
This 1995 and 2010 unit rates are almost similar to those estimated in the previous report.
When the actual situation of the existing water supply schemes is considered, source water
demand in 1995 might be slightly higher than the above Hgures due to inefficiency of water supply
services.

(2y By Urban Water Supply Scheme

To assess water balance by scheme, waler demand by scheme is in need. For this purpose, the
above total water demand values are further broken down into each urban and rural water supply
scheme on the basis of population size.  The results are given in Table -2.3.3.

(3) By Rural Water Supply Scheme

Technical information available on rural water supply schémes are not nccessarily sufticient in
accuracy and quality, and almost none as regards a numerous number of community based water
supply schemes developed in the country. Accordingly, water demand are estimated by large
scale rural water supply basis as given in Table - 2.3.4.
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CHAPTER3 PRELIMINARY URBAN WATER SUPPLY DEVELOPMENT PLAN

In the preceding sections, all targets and key planning factors are worked out.  The preliminary
waler supply development plans for the target urban centres are discussed below.

3.1  General Concept and Methodology

All targets set up in the preceding section are possible to achicve, if necessary actions are
properly taken in a short period of 10 years. For overview of the project attainment, this scetion
intends (o outline methodology and key issues to be overcome for successful implementation of

the proposed projects. It is needless 1o say that huge amount of financial and human resources
are prerequisites to attain these goals.

Augmentation and rehabilitation projects of UWS and RWS are intensively undertaken by the
Governmeni. 383 projects are under design stage and 533 projects under implementation as ol

1995. Progress of these projects arc not necessarily smooth as scheduled due to shortage of
funds.

Therefore, all schemes are grouped as follows:

1) On-going projects
a} projects under implementation
b) projects under design and planning

2)  Projects proposed in the current Study
a) cxpansion and augmentation
b) rehabilitation

3) Operation and management improvement programimcs
a) operation and maintenance
b} institutional restructuring

Description below are for 1) on-going projects and 2) projects newly proposed in the current
Study. With regards to institutional restructuring and O&M, it is recommended to refer to
Chaplers 3 and 5, Part V, the preseat Report.

J.1.1 On-going Projects

As stated above, there are many projects under way in the country.  First priority shall be given
to these projects. To incorporate these projects in the current study, key design factors worked
out by the Government and agencies concerned are adopted without any amendment.  In case
some contradictions are found in the design values, minor adjusiment are inevitably made.
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3.1.2 Projects Proposed

Many existing schemes in operation are facing serious operational and financial problems.  They
are, for onc reason or another, producing less water than the produciion capacity originally
designed.  In some schemes, they operate waterworks only five - six hours a day. More than half
of the schemes (175 out of 313 schemes surveyed) have operational hours, less than 16 hours.
Continuous supply (24 hours) is attained at merely 94 schemes or 30%. This is a serious
problem particularly in RWS. If they are normally operated on continuous basis, water production
would incrcase by 20% - 30% of the present production in the whole country. This means
water supply conditions could be significantly improved by normalising operational aspects of
cach scheme.  According to the lield survey at the existing water schemes, major reason for this
may lie in a limiled capacily of storage reservoirs and a lack of operational staff.

The 1997 JICA Study fitled “Seven Town Water Supply Development Projects” in Eastern
Province suggesis that houscholds which are levied a flat rate are utilising five times more water
than normally metered customers. If this is applicable to other urban schemes, introduction of
universal metering system to all schemes would drastically improve the present water supply
conditions resulting in increase of water sales and revenue.

From the above discussions, it can be said that rehabilitation and ratjonalisation are prerequisites
for sustainable development of all water supply schemes.

(1)  General Concepts for Rehabilitation

The major problems watcr supply schemes currently facing are: 1) obsolete and malfunctioning
facilities left without repair and maintenance, 2) a large amount of the leakage at the pipeline
reticulation, 3) wastcful water usage by customers, and 4) a low efficiency of revenue collection.

1) Scope of rchabilitation

Scope of rehabilitation is based on the questionnaire surveys conducted in the study and
similar surveys by MWR. Careful review of each scheme (approximately 300 schemes
surveyed in total, although not sufticient to cover all schemes) was made for screening,
since the results often contain works related to system expansion.

The scope of rehabilitation thus identified, however, is not necessarily effective to
rationalise entire system to a salisfactory level of accounted-for water ratio (AFW ratio
over 70%). Proposed scope for rationalisation thercfore includes: 1) installation of
master and zonal meters; 2) repair/installation of chemical dosing equipment;
3) construction of storage facililies, 4) leakage control activities; 5) establishment of
melering system; and 6} public campaign on needs of safe water, melering system,
hygicnic water use, etc.
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2) Mecthodology

Out of the proposed scope for the rationalisation above, work items 4), 5) and 6) shall be
atlained in the course of routine operation and maintenance. To achicve maximum
bencfits in a short term period, urgent rehabilitation shall be initiated at such schemes that
system operation is in a crucial situation (meter conditions and operational hours).

(2)  General Concepts for System Expansion
Based on cvaluation of the existing treatment works, the needs for system expansion were also

assessed to establish an adequate supply for a planning horizon ycar of 2010. The Study
emphasises the following fundamental aspects of water supply system development.

1) Continuous supply with a minimum pressurc of 10m.

2) Disinfection which is a minimum requirement for all schemes to meet MWR water
quality guidelines.

3) Measures for increasing cost recovery through a number of initiatives including
reduction of unaccounted-for water and the universal application of metering.

4) Gravity supplies to reduce recurrent costs and pumping being limiled to areas

where it is essential.

3.2  Rechabilitation Plan
Rehabilitation works are proposed for all existing urban water supply projects.

In relation with the needs of rehabilitation, the Study Team made a series of reconnaissance and
questionnaire surveys on a number of the schemes and conducted the Water Supply Sccior
Survey. MWR is currently preparing rehabilitation proposals for nearly 300 water supply
schernes. From the information obtained, it is identified that rehabilitation requircments are
diversified in nature and magnitude. Major work items identified are repair/construction of
boreholes, repairfinstallation of raw water mains, treatment facilities, and repair of malfunctioning
equipment, pipeline installation, etc.  As thesc works are not necessarily effective in decreasing
water losses, producing safe water and rationalising system operation, the following are proposed
in addition as a part of the rehabilitation:

(1)  Repairfreplacement of broken/timeworn/malfunctioning equipment, pipe works, valves,
gates, gauges and meters in waterworks, which are all indispensable for proper and
efficient operation.

Due to absence of proper maintenance, some waterworks are obliged to reduce their production.
Minor repair of the damaged equipment may produce more waler, resulting in improvement ol
ihe water supply conditions.
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(2)  Installation of chemical dosing equipment

It is one of the seclor objectives that all schemes except that for livesiock shall supply potable
water, To this end, installation of chemical dosing equipment at every waterworks is considered
essential.

(3) Installation or repairfreplacement of master and zonal meters

Master and zonal meter installation is a first step to reducc water losses from the pipe networks.
In a longer run, all subscribers shall be supplied through metered connections.

(4)  Construction of additional service reservoir

It is often observed that storage reservoirs constructed in the existing water supply schemes are
not sufficient to achieve conlinuous water supply. In these schemes, the treatment works are in
operation far less than the production capacity. It is absolutely necessary to increase water
production by implementing the rehabilitation works so that more reliable service can be
accomplished.

(5)  Misccllaneous works

Substantial parts of mechanical equipment in many waterworks outstrip their lives and/or are not

in operation and function. [t is necessary to repair/replace such equipment to restore the system
into original function.

3.3  On-going, Planned, and Designed Projects

Completion of a number of the on-going waler supply projects under implementation or in
design/planning stages will significantly improve the present water supply conditions in each
urban centre.

It is out of the scopc of the Study to make a comprehensive review of such projects, which are
being implemented by wvarious authorities concerned including MWR, NWCPC, institutions,
communities, and consultants. As the obtained information on the planning factors of these
projects may sometimes contain inaccurate figures, the JICA Study Team made their comparison,
and accordingly minor adjustment where deemed necessary, The Study thus intends 1o
incorporate the key planning factors (design population, design capacity, estimated costs, etc.) of
these on-going projects as far as possible.
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