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1 INTRGDUCTION

1e1 Background to the Project

In January 1970, a credit agreement for the development
of rural water supplies was signed between the Kenyan and Swedish
Governmentss  In the agrecment, a clause was included that the
Kenya Government should establigh long=term plans for water supply
development and a grant for this purpose was attached to the
agrecnents

During May and Junc, 1970, negotiations were held in
Nairobi between representatives of the Kenya Government, the
Swedish International Development Authority (SIDA) and the World
Health Orgenization (WHO), to establish the Plan of Operation for
a long-term study with W0 as Executing Agencye

The initial Project propoged by WHO included studies in
the three sectors ofim

- Cormnnity water supplies
- Sewerage
~ Water pollution control

The Kenya Government had visualized the Project as
including also an analysis of the availability of water resources
within the country plus projections of futurc water requirements

for all sectors of water developnent,

During the negotiations it became c¢lear that, in the firgt
place, the financial resources available for the Project would
not be sufficient to carry out a Master Water Plan Study enconpas-
sing all water scctors and, secondly, that the arca of competence
and respongibility of WHO within the UN organization does not

include sectors such ag irrigation and hydrowpower.

A compromise was reached, and it was decided to include
a hydrologist and a hydrogeoclogist on the WHO team. An
addition was made to the Plan of Operation to the effect that
the lManagement Study within the Project should include recommen-—
dations regarding co~ordination between all agencies involved in
water development, During the course of the study, WHO Head-
quarters instructed the Project team that the Managoment Study

should not go beyond the three main scctors mentioned above,
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It was further stated during thc negotiations that the
WHO Sectorial Study would be a fore-~rumner to a Master Water Plan
Study, which would ineclude studics of water availability and

demand from all weter scetors, on a national basis.

The Plan of Operation was sirmed by WHO on 3 Decoitbely
1970, and by the Kenya Governuient om 26 June, 197L.

I'ield operations for the Project cormenced on 18 Junc,
1971, and cnded with the departure of the Project Manager on

7 September, 1973,

1e2 Project Objectives

The Projeet objectives stated in the Plan of Operation

were as followg i~

"1.01 Development Objectives

Study of general cormmmity water supply
and seweraze problems throughout Kenya and recom-
mendations on general developrient policies related
to the various climatical regionss  Recommendatilons
on national programmes for cormunity water supply

and SCeWoTrarc.

Study of genceral water pollution throughout
Kenya and recormendations on policy, national
plapning and legislation to deal with 1t and to

minimize its incidence in thie future.

1,02 Studles on Water Rogources

Analysis of avadllable data and preparatvion of
maps indicating monthly rainfall and surface water
resources.

1603  Criteria and Guidelincg for Water Supply
Development

Pormulation of proposcd criteria and guidelines
for community water supply compriging quantity per capita
of human and livestock population, Water quality and
treatment policies, digtribution systems, types of
ingtallation and sugeested standards of design and
construction,

.'.3



Page 3
Developnent of proposed criteria to be used
in the preparation of priority lists of water supply
and seweragc development schemes, taking into account

gocial, economic, technical end financial factors

1404  Management Aspects

Study of present management practices and proposals
for posgible improvements regarding maintcnance and

operation of water schenes.s

1a05  Organizational Aspecis

Analysis of administrative implications of the
proposed water supply development programie with
recomendations for a suitable organization structurce.
Proposals for arrangencnts for co—~ordination between
Governnent agencies resporisible for sectors of water
resources development, le.ce. irrigation, hydro-power,

water supply, drinking water quality, seweragc, etc.

1,06  Tcgal Aspects

Analysis of existing water legislation with a view
to malking recormendations for modifications or additional
legiglation to enable national prograrmes for cormundty
water supply, sewerage and water pollution control to

be effectively implemented.

1407 Specific Development Projects

A Proposed prograrme for plamning and construction
of community water gsupply and sewerage projects for the
ten year period begimming 1 July, 1972, to fit the needs

of the national development plai.

Preparation of a methodology for technical,
economic, social and financial feasibility studies,
resuwlting in the egtimation of capital inveginents,

financial viability and economic and social benefits,
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Por an agreed number of urban communities or
integrated groups of rural communities selected by
mutual agreement between WHO and the Government,
studies will be made to include preliminary engin-
eering, cconomic and financial feagibility studies,
investnent costs and recurrent costs for operation
and maintenance, taking into account social inpli-

cotions,

1,08 Manpower and Training Requirements

Torecast ol manpower requirenents both
professional and subeprofessional to meet the needs
of the ten year programme mentioned in paragraph
107 and recommendations on traindng prograimes to

meet these manpower needs.

109 National Water Resources Developnoent Tlan

Formlation of draft terms of refercnce and
plan of operation for a proposed project to assist
the Governnment in plamning a national water resources
development‘programme, policies and enabling legig-

lation for which the present study is an input,"

143 Froject Resources

1.3«1 TFunds

The total cost of the Project was egtimated at g 356 100
in the Plan of Operatione Two~thirds, or g 237 000, was supplicd
as a grant from SIDA., The remaining third, or g 118 700, was
finapced through the credit agreement uwentioned in sub-Section
Tele  Towards the end of the Project, it becamc clear that
the funds would not be sufficient and an additional g 20 000
was supplied to WHO by the Kenya Government through a second
credit agreement with SIDA for development of rural water supplies.
At the time of writing this Report, it is not Imown what the
balance of the funds is. Any funds remaining at the end of the

Project will be returned to the Kenya Govermment.
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The cost to the Kenya Government for counterpart staff,
office accormodation, equipment, air travel, ctc., was estimated
in the Plan of Operation at £ 107 250, Details of the actual
Government expenditurc are not yet availablej however, it is
likely that the estimate will have been slightly exceeded due o
the increased mumber of cowntorpart ron-nonths.
le3:2  Personncl

The WHO staffing schedule prepared for the Plan of Work
in August 1971 is presented in Appendix A, The actual duration
of the staff mombers! contracts is indicated on the schedulc by

dotted lincs.

The stalff schedule may be swmorized as followsi=

Desimation Schoduled Duration  Actual Duration
Months Months
Project Manager 23 27
Sanitary Baginecer Watoer 22 2245
Sanitary Enginecr Sewerage 16 10
meonomigt 15 17
Water Pollution Consultant 5 5
Legsal Congultant 3 3
Henaserent Analyst 8 Ted
Hydrologist 12 10
Hydrogeologist 4 4
Adrdnistrative Officer 22 26
Secretary* 20 25
150 165

* In addition to tihic Project Secrctary, sceretarial services

corresponding to fiftecen months were engaged externally.

Actual nan-nonths exceed estinated man=-months by ten
per cent, as can be scon fronm the tables  The actual cost per
nen~onth was lower thon estimated and the over—expenditure on

the allocation for personnel was therclfore lcus than 10 per cente
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With international recruitment of staff, it cannot be

expected that persomnel will arrive cxactly as scheduled. . As

can be seen from the schedule in Appendix A, there were only
two cases wherce staff necmbers - namely, the Sanitary Engineer

Sewerage and the Hydrologist =~ were considerably delayed.

In fact, neither of these two became a constraint for the come

pletion of the Projcct.

The Kenya Government staffing schedule 1s surmarized as

follows i~

Desipnation

Project Co-Manager
Planning Engineer
Senior Health Inspector

Lepal Officer (Senior
State Counsel)

Planning Economist
Hydrologist
Hydrogeologist
Hydrological Assistants
Hydrological Trainees
Draughtsmen

Ingineer (Sewerage)
Junior Engineers
Picld Survey Staff
Secretary/Typist
Drivers

Messengers

Te3e3 quigmgnE

#

Scheduled Duration

Actual Duration

Monthg

18
8
16

s R > G

Moniths

27
2
20

33
36
26

23
21
78
27

335

In accordance with the Plan of Opcration, two long-whecl—

base Land Rovers and a Volkswagen Kombi were purchased from WHO

Project funds.

During the peak of the Project, the three vehicles were

insufficient and the Water Department, Ministry of Agriculture (WD)

nade additional vehicles available for Projcet activiticss Towards
the end, the Projecct was occasionally able to lond vehicles to WD,

...7
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Two field kits for chemical analysis and one for
bacteriological analysis were purchased from Project funds and
utilized by the Senior Health Inspector throughout the Projectls

duratione

A dissolved oxygen meter for the water pollution survey

was purchagsed from Kenya Government funds.

Initially, two secondshand manual typewriters on loan
from WHO were supplied for the Projects As these machines
were clearly not suitable, an electric typewriter was bought

from Project funds.

At the end of the Project, some equipment was handed
over to the Kenya Govermment in accordance with the Plan of
Operation. The remainder of the equipment was retained for
ugse during the Project cxtension (see sub-Section 148)s Details

of the handing—over are given in Appendix C.

1e4 Project Reports

In accordance with the Plan of Work, a total of seventcen
technical reports were igsued by the Projecta The Reports are

listed in Appendix D,

BEach report was lssued first in draft and then in final
form after review by WHO Headquarters, WHO Regional Office and
the Kenya Government,

Sewerage reports Nos 9, 13 and 15 will be issued in final
form during the sccond phase of the Projects There was
insufficient time during the Project for Government and WHO to
review the revised draft of Report o 10 (Recormendations on
Adnministration and Organizational Structure for Water Supply
Developnent) and so the final version of this Report will also
be issued during the Project extension.

In addition to the techmical reports, a Plan of Work Report
and Quarterly Reports chowing work progreés in relation to the

Plan of Work were issucd,
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15 Project Control by WHO

1.5.1 lj‘.\md-s

Project expenditure from the inprest account wasg reported
nonthly to WHO Regional Office. The Repional Office prepared
quarterly statcnents of expenditure, during the Project, and o

final statenent of account was subsequently issued.
1e542 EE']-."[.':].E

As nentioned above, work progress was reported quarterly

againgt the Work Plan,

14543  Quality

All draft technical reports were submitted to WHO

Headquarters and WHO Regional Office, Lfor rcview,.

The review was primerily aimed at checking that due
congideration had been given to health aspects in the rcports.
IExpericence from projects in other countries guided the pre-

paration of technical cormentse

In October 1972, a mid~term review mission with
repregentation from WHO Headquarters and the Regional Office,
visited the Projects Draft reports were reviewed and dig~
oussions were held with WIIO and coumterpart staff and Kenya

Government officinls regarding the progress of the Project.

In April 1973, the sanme nission teanm, on this occagion
primarily engaged on another assignment, visitod the Project

for discussions on the work progresse

A final WHO/SIDA Project evaluation mission is planned
to visit Kenya during February 1975, Inter alia, this nission
will carefully review the quality of the reports.

16 Project Control by the Kenya Government

One of the duties of the Project Co-dlanager was to report
to senior Government officials on the general progress of the
Project.

.“9
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The Plan of Operation required the Project Manazer to
report to o Steering Cormittec chaired by the Deputy Permanent
Secretary to the Ministry of Agriculturcs ALl Governnent
azencies concerned with water developuent were to be represented

on. the Committce.

The Cormittee met for the Tirst tine on 3 September
1971. From that date until December 1972, the Cormittec net
seven times. Durdng the mectings, the WHO tean gave verbal
and visual prescntations of their findinge, which were later

included in the technical reportss

During the first half of the Project, the Stecring
Cormittee was useful in providing contacts within the Ministries
concerned. At this stage, the Projecct activities werc on a
nore general levely dealing with ovardll problens on corrwnmdty
water supplies, sewcrage and water pollution control, and in
establishing long—~tern objectives and resource requirencnts.

The Committec nembers could learn from the Project and provide

feedback to the team.

During the sccond half of the Project, the activitices
were of 2 more technical nature and the Committee members

could not therefore contribute to the smiac oxtent.

Working groups were then established within the Water
Departnent, coumprising specialists concerned with the subject
of ecach report, to review the Project draft reports. Thig
worked very well and the reports werc considcrably improved
through these review nieetings; hopefully, the degree of
inplementation of accepted recommendations will be affected

by this involvement of the members of the Water Departmcnts

1e7 Projcet Bvaluation

The value of a Project of this naturc cannot be measurcd
by the number of reports issued or their volunmc. The rcports
in themselves do not result in improvenents, but are nerely
tools which can, if utilized, improve resource allocations to
the sectors of corrmnity water supply, sewerage and water

pollution control, and the optimisation of resources allocatoed.

ese10
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The true necasure of success is rather the dogrec of
implenentation of accepted recomendations and the long=terr

effects of the reports on progress in the sectors studied.

The primary task of the WHC/SIDA Project evaluation
migsion, planned for February 1975, will be to asscess the

success of the Project from these viewpoints.

The report which this mission will igsue will therefore

be of considcerable intercst and importance.

1.8 Project Extension

At the request of the Govermment, the appointment of
the Sanitary Enginecer (Sewarage) own the Sectorial Study was
cxtended for a period of thirty months so that he could become
the Head of a new Scwerage Section (which soon became the
Sewerage Division in the MOWD), This WHO expert is provided
wdoer an Amendment to the original Plan of Operation for the
Sectorial Study; part of this Anendnent is, for convenience,

reproduced in Appendix B of this Report,

Phase IT of the Project ~ viz the Project extension -
commenced on 15 October 1973. The total cost of the Project
extension is egtimated in the Amendnent Ho 2 to the Plan of
Operation as US ¥ 119 880.

169 Acknowledgonent
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Page 11
2 ABSTRAQT

Since the preparation of the draft of this Report, and
also gince the finalization of wmost of the other study reports,
the Governmment of Kenya has created a Ministry of Water

Developnente.

The establishment of such an authority was the major
recomendation of Sectorial Study Report No 10 and also of the

draft of this Final Reporte

This present version of the ¥inal Report takes the
establishnent of the Ministry of Water Development as the starting

point when discussing proposals and recommendationse

This Study has investigated the stated Governmment target
of adequate water supplies for everyone in Kenya, by the end of
this century, plus the parallel target recormended in the
sewerage reports preparcd under this Study that everyone and
every factory in Kenya should have adequate sewage disposal

arrangenents by the sance date.
The findings of this Study are that these targets arc
ambitious but possible, provided that past consgtraints to

progresgs are renoveda
These constraints can be catesorized intot-
(1) Organizational shortecomings.

(ii) Manpower shortages in all relevant specialitics
at almost all levels,

(iii) Technical deficicencics in planning, desigm,

construetion and operation and maintenanca.

Detailed recommendations arc made in the Study reports,
and summarized in this Report, as to how to overcone these
constraints. The creation of the Ministry of Wator Developnent
isy of course, a major step towards overcordng the organizational

problens,

.‘.12
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21 Managenent and Organization

The Ministry of Water Developrent is charged with the
overall responsibility for the cormumity water supply scctor.
The nationnal responsibility for water supplies hag changed
from the Ministry of Works to the Minigtry of Iatural Resources
to the Minigtry of Agriculture to the Ministry of Water
Development over the past ten years; in fact, the Ministry of
Water Developnent nerely took over the Watcr Departnment of the
Ministry of Agriculturce The Organization was, before 1964,
strictly cngased on urban water supplices development. A

major rural water prograrme was launched in 1969.

Water supply and sewerage in Naoirobi are operated by
the Water and Sewerage Departnent of the Nairobi City Council.
Thig Department works rather indepcendently of both the Ministry
of Water Developnent and the Ministry of Iocal Governnent; for
exanple, the recent loan agrecement with the World Bank for an

oxtension of Nairobils wabter supply was signed by the City Counecil,

The Water and Sewerage Department currently functions as
an integral part of the Nairobi City Council and, conscquently,
in the past procedures have proved to be very cunbersomc. The
Department should have rather more autonomy in the future, when
the Nairobi City Council implement the rccommendations made in
the currcnt WHO/UNDP Study (see Clause 3e1e4)e

The Mombasa Wator Supply is operated by the Ministry of
Water Developrient. The water ie purchased by the Ministry in
bulilc fron the Mombasga Pipeline Board.

The Ministry of Local Governmont operates cight major
urban water supplies (including Nairobi),

Rural supplies developed through the Ministry of Health
WHO/UNICEF Prograrme are usually operated by County Councils.
Rural schemes developed in settlement arcas by the Minigtry

of Lands and Scttlcment are operated by Co~operatives.

00013
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The Ministry of Local Governuent, the Ministry of
Water Development, the Ministry of Works and scveral othexr
Governmental agencies have all been involved in scweragoe
developnent, and in the past it has not been clear which of
these had overall national regponsibility in this sector,
The National Developnent Plan, 1974~1978, has attempted %o
resolve this situation by stating that the Ministry of Water
Developuent is respongible technically for all sewcrage
development and operation and maintenance throughout Kenyae
However, the financing of sewerage is still the responsibility

of local authorities and the Ministry of Local Governnmente

National interest in water pollution control was
aroused during the preparation of Kenyals contribution to the
Conference on Human Environment held in Stockholn during 1972
The Ministry of Water Development has since then set up o Water

Pollution Control Section within its Vater Resources Branch,

It is recommended that the overall responsibility held
by the Ministry of Water Development for the three sectors of
community water supply, sewerage and water pollution control
shouwld be communicated to all Governnent agencics, preferably

by neans of a Cabinet Papcr.

The Minlstry of Water Developnent will nced adequate
financial and manpower resources in order to build up the
organization to cope with these rosponsibilitics. Manpower
is currently very scarce in both the ftechnical and adninistrative

departnents of the Ministry.

242 Water Legislation

The Kenya Water Law is bagically sound and adequate,
although involving a multiplieity of Acts and other statutory
instrunents. The problem is onc of poor enforcenent rather

than lack of, or defects in the Law.

00014
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This lack of enforcement of legislation is particularly
serious in the water pollution control gector because the
qualitics of water resources can only be guaranteed 1f discharges
into then are strictly controlleda The writing of appropriate
legislation and discharge agreements is a relatively simple
natter; whether these are effective or not depends absolutely
upon a national inspectorate properly staffed by trained and

experienced persgonnecl.

The Kenya Vater Iaw is currently being amended so as to
take into account the recent creation of the Ministry of Water
Development. It is recommended that o Bill consolidating and
anending as appropriate all the Kenya Law relating to water,
sewerage and water pollution control should be prepared and
introduced before July 1978, the start of the next five-~yecar
National Development Plan period.

23 Manpower end Training Requirenents

The shortage of gkilled manpower is expected to be the
bigmest constraint on the execution of the planned programues
in commnity water supply, sewerage and water pollution control
during the curreant National Develonment Plan period. It is
likely to continue to be a major problem even during the next

Plan period.

The annual denand from these three sectors for civil
engineerg is of the same order as the current annual output
of Kenyan engineers fronm the University of Nairobi.  Additional
enginecrs are trained at wnivergitics abroad but the water and
seworage sectors can only be expected to attract a modest portion
of the Kenyan civil engineer graduates, in competition with other

sectors of the cconony requiring engineering input.

At the present time, therc arc no plans for expandong the
Engineering Paculty of the University of Nairobi. This Study
recommends that an ad hoc Civil Engineering Manpower Plamning
Group should be established between the major users of civil
engineers and the teaching and training organizations in Kenya.
This Group should be required to study the overall long=tern dernand
and supply eituation, and to make recormendations as to how Kenyals
needs may be ncote.

“ew 15
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The Ministry of Water Development has established a
training school for sub~professional technical officers with a
current output of 100 students per year,. During a six-wonth
"Pre-selection" course, the students Yecoive a general intro—
duction to engineering, The students who obtain the highecst
narks on this coursc (approximately one-thrird of the total) are
spongored for a two-and-a-half year diploma sandwich course at
the Kenya Polytechnice The renaining students reccive in-
service training in the various sectiong of the Ministry of
Water Developnentes The total formal training period for all
students is three years.

The current output of the School is quite ingufficient
1o neet the demand for technical officer staff required to
gxecute the current National Development Plan prograrmes.
However, the Ministry could not absorb additional technicsal
troinees with the present professional uanpower situation
without in-service training becomin; ineffective and the

development programme sufferinge

Expatriate techmical assistance persormel will need to
be utilized to £ill in the gap between the demand for manpower
and the availability of Kenyans, if the Plan programmes are to

be achieved.

The Ministry of Water Development and the Nairobi City
Council have had only wmoderate success in recruiting expatriates
in recent yearsg. The conditions of scrvice offered need to be
brought in linc with the world market situation. The water
and sewerage scctorg can, at least Lor major urban areas, be
financially viable if efficiently rune. This is an arguient
which justifics the payment of sufficiently high salaries to
attract competent staff.

2e4 Comrwnity Water Supplies

The stated long-~term objective of the Kenya Government
is to provide practically everyonc in the country with an
adequate water supply by the year 2000,

eeelb
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The najority of the urban population, which constitutes
about 10 per cent of the total population, has access to a piped
water supply today. Of the rural population, about 10 per cent

only are served in this way.

The Kenyan population requiring an urban-~type water supply
is cxpected to increase to 9 times the present figurc by the year
2000, and the rural population is cxpected to increase Ly approxe—

inately 80 per cent during the sanc periods

In fact, the water development programme carried out

during 1973/1974 hardly kept up with the population increase.

It is considered that the rural development programme, as
described in the current National Development FPlan, 1974-1978, is
too anmbitious. EBven if it is possible to obitain the necessary
finonce for the prograrme, and also to carry out the development
work with the agsistence of consultants and contractors, it will
be extremely difficult to train sufficient staff o operate and
naintain properly the supplies.

This is not to say that the long—term objectives of the
Kenya Government arc unrealigtic, It is congidered that they
couwld be met, coven if the developnent programmne acceleratcs at

a slower pace than propoged during the current Plan period,

The rurald water supplies are designed for an wWlitinate

jdegrec of sorvice of commections to most individual farms.

It is recormended that individual conmneetions slhiould be encouraged
at the early stage of a supply so as to increase the utilization
of the scheme copacity and to maximize thce benefits, This will
also inprove the economy of the rural water supply prosromme as
the revenue provided from individual connections will offset the

extra coste

It is rccormended that water from cormumal water points,
which should be of simple construction and few in number in high
and nedium potential arcas, should be delivered frec of charge
to the people, perhaps not in the long term but certainly during
the next several yearsi this latter recommendation is based upon
the practical difficultics involved in colleeting charpes fron
those who use cormnwmal water points, coupled with the desirability

of encouraging people to use these facilities.
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The rural water programme will require sorie subsidy by
e Governnent under any circunstances. It is rccormended that
a proper Governnent pricing policy be established. It is
inportant that this programme is tackled with an awareness that
there will be o deoficit between revenue and cost, to avoid the
danger that insufficiont resources will be allocated for the

operation and raintenance of the supplies in the futurc.

With some adjustneonts, it is suggested that the funds
available for rural water development should be distributed
between the districts in proportion to unserved rural population,

over each five year planning period.

" 245 Sewerage

Between the mid~fifties and the midegixties, twenty~one
Kenyan towns were provided with sewerage. Urban sewerage

development then effectively ceased until recently.

The result is that there is today a very considerable
back-log in the scwerage sector, when compared with water supplys
There are also operation and maintenance difficulties and a high
proportion of existing sewage disposal installations of all types

are consequently operating at very low efficlencies.

It may reasonably be said that, throughout Kenya outside
Nairobi at the present time, there is gonerally little control
over the disposal of sewage, Trom individual dwellings, villages,

towns or factorilese.
The control of gewage discharges 1s necessary in order toiw

a) inmprove and safeguard public health;

b) proteet Kenyals wator resources.

At the present time in most parts of Xenya, the situation is
undesirable but not yet dangerous and umacceptable; however, it will

tend to becore serious rapidly as-

i) Kenyal!s population, especially in urban comaunities,

quickly grow,
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ii) The country becomes much more industrialized;

iii) Water usege and consequently sewage production
increase, due to the foregoing factors but also because

of riging living standards.

Now ig the time to take positive action, not only to
eliminate the current national back~log in sanitary sewage disposal,
but also to cnsurc that the serdous and expensive problems which
have arisen as o result of poor control over sewage disposal in so

nany countries are forestalled in Kenya.

The objectives recommended in these Study Reports are to
ensure that every dwelling and every business and factory in Kenya,

will have adequate sewage disposal arrangements by the year 2000.
The recomuended sub—-objectives arei-

i) The provision of sewerage in urban areas should
catch up with water supply development before the end

of this current decadeca

ii) Ivery sewage digposal installation censtructed
in the future should be appropriate to the circumstances

and properly desimed ond constructed.

iii) Every sewage disposal ingtallation in Kenya should

be efficiently operated, maintained and serviced.
iv) Public latrines should be provided in all towns.

Sewerage development is expensive; the estimated costs of
achieving the recormended sub-objective of sewerage in every town
with a piped water supply by 1984 arc £27,57 millions (based upon
1973 price levels). The public latrine programme wowld cost an
additional £2 millions.

The major constraint is likely to be the national lack
of implementation capacity rather than the shortage of funds
which overseas agencies are often pleased to provide. As o
firgt, major, step towards eliminating this constraint a Sewerage
Divigion has been set up within the IMinistry of Water Dcvelopment
with the assistance of WHO (see sub-Section 1.8), It is most
important to the future of sewage disposal in Kenya that the
Government fully supports this step so that, at the end of thirty
nonths when this WHO assistance is programmed to end, therce will be
a strong, effective national sewage disposal organization which

can continue to expand. 19
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246 Water Pollution Comtrol

Although the control of discharges into the countryls
water resources has been a neéglected sector in the pasgt, Kenya
does not generally have a serious water poliution problem at the

prescent time,.

However, the problems which currently exist indicatc that
natters are likely to become much more serious in the future if

active measures are not taken soon to control polluticn.

The country has a rapidly srowing popuwlation, which is
becoming more urbanized, and an expanding industry. At the
same time, the standard of living of the people, and thus their

uge of water, is improving.

After use, effectively all the dirtied water, or sewage,
is discharged into Kenya's water resourcesy that 1ls, into the
sources of Kenya's water supplies. Pollution of Kenya's water
resources ~ which are by no nmeans limitless -~ can completely

ruin them as water supply sources.

The Minigtry of Water Development egtablished a Water
Quality (viz. water pollution control) Section two years ago.
This Section is currently very short of the manpower it needs
to set up a competent ingpectorate over all sewage discharges,
and to monitor and thereby preserve the qualitics of Kenyals

water resources.

The Water Quality Section is also at the present time
unable to look into the financial implicatioﬁs of a national
water pollution control programmes In any developing coumtry
such as Kenya, in order to avoid commmities and vital industry
from being crippled by the financial burden of too strict a
water pollution control programme, it is necessary to strike a
balance between the country!s development needs and the antie

pollutional measures which can and must be afforded.

It is far cheaper for the Nation to tackle the problenm
of water pollution now, when primarily preventive measures are
required, than to wait until the emphasis will nced to be on

curing polluted water resources.
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2e7 Water Resources

Studies of the availability of surface water and

groundwater resources were included in the Project.

Based upon data from river gauging stations, maps
showing mean and low flow run-off were prepared for central
Kenya; tebulated data, histograms and flow duration curves

for these statlons were also published,

Tentative maps on groundwater availability werc
prepared and computer listings were nade of borehole data
from approximately 4 000 wells. Most of the work on the
borehole data bank had previously been carried out by the
Water Department with assistance from the Ministry of Iinance

and Planning,

Congiderable additional work on water resources! data
collection, analysis and mapping is required to obtain a
corplete and satisfactory picture of the countryls water

resourcess.

A more efficient data bank for water apportionment
should be developed, to ensurc that the total abstractions
permitted for each particular water resource do not oxceed
the available Tlow,

These activities are scheduled to be included in the
planmed National Master Water Plan Study (see sub~Section 4,17)
which should follow this Project as soon as possiblce
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3 SUMMARY (F PROJECT FINDINGS

3.1 Manacement and Organization

5ele1  Existing Organizations

The overall responeibility for water development has
shifted between four Ministries over the past decade.

Until 1964, the Hydraulic Branch of the Ministry of
Works was responsible for water and sewerage development in the
urben areas. Rural water development was one of the responsibi-
lities of the African Iend Development Orgenization (ATDEV) of
the Ministry of Agriculture.

The two Orgenizations were-amalgamated ag the Water
Development Departmenf wder the Ministry of Natural Resources
in 1964 and transferred to the Ministry of Agriculture in 1968,
when the title was changed to the Water Development Divisione
Responsibility for the provincial orgenizations of the Division
was divided between the Director of WDD and the Provincial
Directors of Agriculture. The distribution of authority and
responsibility was very vaguely defined and caused considerable
unease among Ithe provincisl orgenizationse

In 1972 the status of the Organization was raised to that
of Department and the Director again became directly responsible
for the provincial organizationse.

In November 1974, a Ministry of Water Development (MOWD)
was establisheds It is too early yet to determine the impact
of this stepe. The immediate result was that the Water Department
of the Ministry of Agriculture moved, complete, to the MOWD '

The MOWD has overall technical respomsibility for water
and sewerage develcpment in Kenys.  However, certain sectors
are the responsibility of specialized agencies; thus, the
National Inrigation Board handles all major ixrigation develop~
nente and the development of hydro—electric power is handled by
the Ministry of Power and Commmications.

The MOWD is alone responsible for the control of water
pollution except that the Minigtry of Health is also involved in
cases of pollution which specifically endanger public health.
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Water permits, which arc required for all gurface water
abstractions, are issucd by the Water Apportionment Board, which
is responsible to the HOUD. The quantity and quolity of water
to be supplied, and disposed of, and the wcans and location of
its abgtraction, are stipulated in the permits, The MOWD
Director of Water Dovelopment {who was previously Director of tho

Water Department) is the Chief Technical Advisor to the Board,

The ¥ater Resources Authority, with advisory functions on
all aspects of water use, was egtablighed in 1951 and de-gazetted
in 1972, after several yeurs of inactivity, The MOWD has taken
over the functions of the Water Resources Authority, but the Water
‘Ac‘; is only now being smended to this effect.

The Water and Scwerage Department of the Nairobi City
Council comes directly wnder the Ministry of Iocal Government,

but has an autonomous position vis-a~vis the Ministry.

The M:inistry of Local Government operates seven other largce
urban water supplies, all scwerage schomes in urban arcas (but under
the overall technical control of the MOWD) through town auvthorities,
and a large nurmber of rural water schemes through County Councils.
The MOWD is responsible for advising the Ministry of ILiocal
Governnent on all technical matters concerning community water
supply and sewerage.

The Mombasga water supply is operated by the MOWD, which
buys water in bulk from the Mombasz Pipeline Board, a statutory
bedy created in 1957. The MOWD operates and maintains plant
owned by the Board, on an agency basis,

Since 1963, the Minigtry of Lands and Settlement, with
technical ascigtence from the MOWD, has been cxccuting a rural
water development programme in setilement areas through finonce
from the World Bank and the British and West CGermax: Governmontbse
Most of thesc water schemes are cperated by the co=operatives in
the settlement areas; they have problems in obtaining trained
operators 50 run the supplies. WMany schemes arc uwnder-dosigned,
resulting in Jower quantities of water cupplied then initially
intended. Practically all schiewes arce based on Drdividual
comnections and the waier charges arc high, averaging about shs 25/-
per family per month.
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Bigure 3elod Exte:nal Orssnitation, Ministry of Water Development
MINISTRY OF FPINANCE OFFICE OF THE PRESIDENT
AND PILANNING DIRECTOR (F PERSONEEL

TANA RIVER INTER-MINTSTERIAL PROVINCIAL AND
DEVELOPMENT COMMITTEE FOR RURAL DISTRICT DEVE-
AUTHORITY WATER SUPPLITS LOZMENT CCMNITTER
MINISTRY MINISTHY OF MINISTRY OF MINISTRY OF
OF LOCAL TANDS AND CO--OPERATIVES '
HEATTH GOVERNMENT SETTLHMENT & SOCIAL SARVICES

MINISTRY

OF
MINISTRY OF
AGRICULTURE WATER
DEVELOPMENT MON[BAB:JSA%PEB}II\IE : I‘

Communications for procurement of resources

Com:mmica'tions for work execuiion
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The Ministry of Health is responsible for water supply
quality surveillance in the countrys With assistance from
WHO and UNICEP, the Ministry carried out a rural water develop-
ment programe over & ten year period, with the main aim of
demonstrating the benefits of rural supplies and creating
interest in this development amongst the rural populations
This objective has been met and the prograrme is being phased
outy which is logical as the MOWD has launched a masazilve rural
water development prograrme, Mbst of the supplies developed
through the WHO/UNICEF Programme have been handed over to County
Cownclls, many of which do not have adequate resources properly
to maintain the suppliess The problenm is &égrava’cecl by the
fact that many of the schemes are not adequately designeds

An Inter-iinisterisl Comaittee for Rural Water Supply
Development was created in 1969, All Government agenéies
eoncenied with rural water development are repregented on the
Cormlttee, which is chaired by the Deputy Secretary to the MOWD.
The main function of the Corrdttee is to review the rural water

development programmes set up by the MOWD,

Recently, the Tana River Development Authority, & new
paramstatal body reporting to the Ministry of Finance and Plapning,
was established, The Authority has an advisory function and has
been charged with the task of preparing a Master Plan for all water
use, including domestic supply, for the Tana River Basin. The
British Governnment is’seconding expatriates to the Authority for
a minimum period of three yearse

3e1e2  The Ministry of Water Development SMOWD) ~_ixternal

e wm e o mm my R ey oEm R e - oma e

_Qrganization

- e e .

This is shown diagrarmetically on Figure 3e.1s1.

The Director of Water Developrment is responsible to the
Pernanent Secretary of the MOWDe The principle agencies dealt
with by MCWD are the Minigtry of Finance and Planning, for =
alloeations of financial resources, and the Director of Persomnel
in the Office of the President, for manpower establishment.
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Tasks to bo carried out by t‘n-u MOWD axc based upon an
intermediate horizon, ~::+,ablishc<1 in the five year national
developnent plaons. n a short—torm: basis, the tasks arc dofined
through financial agreements with donor agencices (including, in
the case of scworage developnent, loms negotiated also by the
Ministry of Local Govermient) and the annual development end ree

currcnt cotimofes.

The dutics of thac MOWD cover many ficlds and programoes,

as can be scon from the list belowe-

- Urban Vater Supply Programme
) - Honboga Water Supply cxtension
- Techinical assistance to the linistry of Loecal

Goverrment Urban Water Supply Prograisacs

v Tecmical control of the Loceal Goverimeat Urban

Sewerage Developnent Progranme

- Rural WVaber Supply Programme
- Water Supply Programuae in settlenent ercas
- Range Wetcer Developnent Programmie
- Technical agsistance for sclf-ielp wator
dovelopnent
- Teclmical azsictance in the operation and maintenance

of scwage dinposal syotoms

- Training progrommes for sub-j-profossioi-al gowerage
teehnicians

- Viater Pollution Control Programme

- Water Conscervation Progranme

- Water Resources Studies

- Minor Irrilgation Development

- Coost and I'lood Protection Programmc

The recont esteblishnent of the MOWD dis completely justificd
by the large programne currently being undertoken by this Ministry,
espeedally when it is realized that this programme is about to be

expanded considerably.
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. Howcver, the MOUD can only function properly if there
is an immediote strengthening of the Miudstry, on both the
teelinical and admindigtrotive sides. Organizational changces
ag recomnended in this Lepoxt, and pousibly modified after the
plamed Moster Water Plan projeet, are also reguired for

efficicncy.

—

3¢1s3  Tho Ministry of Water Development (MOWD) ~ Internal

Organization.

The currcent organigzation of the technical arm of the MOWD

is showa diagromartically on Pigure 3e.1.2,

As the Ministry is responsible for so many prograsncs, cach
consisting of many individual projects, it has not been proctical
to organize the worl: o a project basis, The IHnigtry is
therefore tecimically organized on a fuactional basig, the three
Brancies being Developmont, Operation and (Water) Resources. In
a functional orgenization, the. various programacs and projects

within them, compete for the same resources.

So far as water supply is coanccrned, 1t is considcered that
the cxisting intermel tochntical orgenizatici of tixe MOWD is sound.
I+ ig, however, rccommended that the existing Sewerage Division L
roadsed to the status of o branch. headed by a Depuly Director, and
that the Water Quality Scetion be promoted to become one of the

two major divisions in the (Watcr) Rescurees BDranch of the MOWD.

These recommendotions are shown diagrammatically in
Plgurce 5.143.

A more detailed recormendation foir thie future national
organization of scwage disgposal is shovm in Figurce J.1.4. The

various clements which comprisc the organization arci—

A Sceretariat with overall responsibility for all techndcal

and finapncial mavters, It will conprise the iinister for Water

Development and his senior advisers.

A Contral Sewerage Authority which wili be the naticnel
organizing agoncy for scwage disposol, implementing new projects

and supervising the ruming of oxisting installations.
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Seven arcal scwerage authoritics, generally based

upon Kenyals provincesy to be responsible for the day-~to-day
operation of scwage disposal throughout the country,.

Several local sewerage authoritics, which will be

mmicipal and urban councils which, having demonstrated their
competence, have been formally authorized to deal with scwage
disposal within their own districts,

The recommended: national sewage disposal organization cannot
be established until the current manpower situation has been greatly
improved, Thercfore, the organizetion ghown on Figure 3+1.4
should be congidered to be an objective rather than an immediate
recommendstion, In the short~term; 1t is considercd that sewage
disposal ghould be technically cohtrolled oantra]ly by the MOWD,

It is envisaged that the replacoment of this' central orgenization
by that shown on Pigure 3,14 is wnlikely to start before 1979
(except in the casc of Nairobi which is already offectively, &

"local sewerage authority").

The recommended future organization of Water Pollution
Control in Kenya is shown dlagrammatically on Figurc 3.1e5. = It
ghould compriseci

The Gentral Water Pollution Control Agency, which would
be the Water Quality Division in the Resourc_és Branch of the
MOWD. | o

Four arcal sgencies based\ upon na_,tural drainage areas.

Three laboratories to monitor the qualitics of the water
resources and to carry out periodic tests on effluent discharged
into water courses from stormwater drains and sewage treatment
works, including thosc treating industrial effluents.

It 1s proposed that the Rescarch Organization shown on
Figure 3413 will cover the entire subject of "water"; in fact,
its work is likely to be concermed predomixmn'bly with the
treatment and disposal of sewage and water pollution control.
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The orderly cxecution of the MOWD'!s programmes rcquires
firm gteering of the work by the senior managemente  Targets and
priorities mugt be cstablished, as must an effective system Lor
fcedback on progress, so that targets and priorities can be
adjusted with times In 1970, @ system of time distribution
reporting was introduced, but it was abandoned after operating
for a year and a half, The emphasis was on a cost data banlk
ﬁand the systonm was operated by the then Water Department
Accounting Scction. It is recommended that the systom be reo—
introduced, but with the emphagisg on man~day statistics; the
system should in the future be operated by the Planning Section
within the Development Branch., The system will provide data
for time=-scheduling and rcesource requircments, and will also
provide scnior managoment with information which will cnable them

to gteer .th;» activities of the MOWD,

1

i

I It is further recommended that a Management Committee,
| chaired by the Direetor of Water Devolopment.and congisting of

l Branch Heads and the Head of the Planning Section, should meet

regularly to establish objectives and priorities, to report progress

I and to identify and solve problems.

|

i

i

i

|

The biggest constraint to thb inplementation capacity of the
MOWD is the shortage of skilled mampowcr, Therefore it is
important that the scarce manpower availablo is highly utilizeds
High work output from cmployecs requircs a high morale, and
therefore ceverything possible should be done to boost moralce
Steff mectings to give memberg of the Divisions and Scetions an
overall view of thc activities of the MOWD, and an opportunity
to air their problems and coxpress their views, could be a step
in that dircction.

The provineial organigzations of the MOWD ncced more, and
higher qualificd, staff to be able 0 cope with the inercased work
volume on operation and maintenance,

w028



Page 28

3e1e4  The Wator and Sowernge Deparitment, Nairobi City Coungll

The Water and Scwerage Department currently functions as an
integral part of the Nairobi City Commeil, As a result, procedurcs
are very cumbersomce Before final approval by the Council,
decipions often have to pass through severel committecs and sube
committecss The Department is dependent upon the contralized
administrative functions of the Council, Financial matters are
difficult, salarics arc low and persomnel recruitment procedurcs

are inefficient,

It should be noted that the operations of the Department
differ from other activities of the City Council in that this
organization is financlally viable. It thereforc could be run
on a commercial basig,

The Nairobi Sewerage and Groumdwater Survey Project started
in 1971 and is scheduled to be completed in the carly part of 1975
The World Health Organization is acting as oxecuting agency for
UNDP and the study is being carricd out by the Swedish consultants,
SWECO.

Ag part of their duties, SWECO have examinced the organie
zational framevvork and practices of the Water and Sewerage
Department and have prepared recomuendations for the modification
and strengthening of the menagorial emd operating practices to
neet the future nceds of Nairobi. Draft reports from the Nairobi
Study were available at the time of prepa.ration of this report
and have formed a valuable input.

'BWECQO, in their drafi Organization, Management, Financec
and Tegislation Report, Part 1, have presented two altermatives
for the future orgenization and management of Nairobi's Water
and Sewerage s~ '

Alternative I ~ with a Water and Sewerage Dopartment
still ag part of Nairobi City Counecil,
but with a new organization gtructure
and mmch morc direct control and ros-—
ponsibility for all its functions.

Altermative II - the establishment of the Nairobi Water
and Sewerage Authority, which would be
an autonomous body created wnder a new
act of legislation, Such an Authority
could eventually come under the umbrella
of the ,MOWD.
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At the present time, it appears that the Nairobi City

Couneil favours Alternative I,

32 Watcr Legislation

The Tew is the formal e:épres-aion of the policy and
decisions of the Government, and the means by which it discherges
its funotions. Water conservation, supply and usc, and the
colloction and disposal of sewage, are inclwded in the domestic
functions of the Government, |

Water legislation is necessary to implement the
Government*s policy in these Iﬁat#ers, to catablish authorities
or wdeartakers to carry out these functiona,- t6 provide for
control of thesec authoritles and wndertakings by the Govermmen?d
and for the mamagement of their affairs by the undertakerss
Water legislation, in other words, reprcsents the result of a
triangular exchange of views and authorityte:

Government
.

N

& Y
People <~ --rSté.‘tutory'
Und ertakers

Water management is basically a matter of matching
available resources to the demands made on thome Whilst 1t
may well be truc that at preaent therc is sufficient water in
Kenya to meet demandsy it is certain tha"b,. ag the development
of the country proceeds, the prcs:.sure on water resources will
inoreage to the point where stricter controls will be necdeds
This will call for water law that is acccptable, workable and
enforceablos, ' . |

The Kenya water law is basiocally sound and adequate,
although involving a multipliclty of Acts and other statutory
instruments.  The problen :-_La"rbne of poor cnforocment rather
than lack of, or defocts in, the:law,

Acts are the primary instruments by which the legislaturc
expresges 1ts will and exerciges its authority., The Bill

(or draft) is considered in detall by Parlisment before being
passed and presented to the Progident for assonts
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The laws with a direct bearing on the conservation

and use of watcer resources, for water supplies, for scwerage,
for pollu'tion control and for purposes comnected thercewithy:

1) The Water Act, Chaptor 372, rovised 1968

The fundamental éffect of the Aet is to place
the control of and the right to use all water in the

 bhands of the Minister responsible for water

development (that is éurrently, the Minister for
Water Development)e

41)  The Public Health Act, Chaptor 242

This Act makes provision for securing and
maintaining health. I’t'recogniaas “the importance of
water from the health point of vio’n, particwlarly in
the prevention of cer‘ba:ui infectious discases, by
including many provisions relating to water and sowerage.

11i) The Irrigation Aoty 1966

This Act is mainly concerned with the establishe

ment, constitution and functions of the National
Trrigation Doard,

iv) Fho Monbaga I’;g gline Board Act
The Act provides for the esfablishment of the
Board, its constitution, powers and functions.

' v)  The local Government Regwlations, 1963

Theso regulations set out, for the local
govermnt areas, the. mnst:!.tution, powers and duties

c:f local wthox‘itiam .

Many local authorities are water mderta.kers but

. oprtain provisions of the Water Act and its subsidiary

legislation do not appw to local authority undertakers.

" ese3d
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The supreme authorities for implementing water law
are the Ministers, i.cs. the Minister for Water Development
for the Water Act; the Minister for Health for the Public:
Health Act and the Minister for Local G-ovemment for the
Local Government Regulationsgs :E‘ach Minister has wide
powersge

.. .One of the greatest problems in the enforcement of
water law in Kenya is the number of agencies dnvolveds The
main agenelea referred to in ‘the Water Law are as followgte

i) The Water Resources Authority

The Weter Resources Authority is established
by Section 19 of the Water Acts The Authority ceased
to function and was de-gazgtted in 1972, Its duties
included investigating 'bh,o water resourees of Kenya
and making reeommondations thereon to the Minister;
to make estimates of supply and demandj to formlate
proposals for meeting the demands, and to supply
information on water resources to the Minigter and
others. It wag also the appeal body for certain
decigions of thé Water Apportionment Board.

The functions of the Water Resources Board are
sald to have been taken over by the MOWD. Only now
are anendments to the Water Act to this effect being
drafted,

1i)  The Water Apportionment Board

The Water Apportionment Board is appointed
by the Minister wnder Seetion 25 of the Water Acts
Whilst its powers and_dﬁt;f.es as get out in the Act
do not so provide, they in effect exercise the
Minigter's powers to -p_qn'brol the right of water uscs

The :fmc‘bionga;f ‘hhe Board are mainly concerned
with the igsue, variation and revocation of water
permitse The 'bechnical advisor to the Board iz the
Dircctor of Water Devalnpment (the technical Director
of the MOWD), who also provides the secrctariat and the
water bailiffs who are‘the Boardts field workerse
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iii)  Catchment Boards

There are six Catclment Boarda appointed by
the Minister. Their duties are to_'édvise the Water
Apportiomment Board om the appoin*hmfe'_ﬁt and use of
water supplies and the edjustment, cencellation or
slteration of any water permit, =

iv)  Regional Water Committecs

Seotion 24 of the Water Act provides for the
appointment, by the Minister, of a'-Regional Water
Gommittee for each Provinces Their duties were to
advige the Minister ahd the Water Resources Authority
on water conservation and development matters. The
Regiqnal Water Committees no longer existe |

v) The Ministry of Water Develcﬁnent (MOVD )

Relovant Clauses in the Water Act are currently
being emended so as to take into accoumt the recent
establishment of this Ministry.

The MOWD is respensible for water supply and
conservation work, including gemeral technical services
in the field of water, sewerage and water pollution
controls In this way, the Ministry is both directly
and indirectly involved in the implementation and
enforcenent of water lawe

With the establiﬁhmmt during 1972 of the Water
Pollution Control Sectien in its Resources Branch, the MOWD
becamc more direc'tly‘h-mgag@d in the enforcement of the
Water Lawe : i

The creation of ‘the SQWeragé Section (subsequé.ntly
the Sewerage Division) further reinforced the position
of the MOWD as the main agency concerned with the .
enforcement of’ Kmffﬁutw- Laws |
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3e3 Manpower and Training Requirements

The MOVD can perform its functions as outlined in the
current Netional Development Plan, plus ifs future responsibilities,
only if it has sufficient trained and experienced persomnel.

However, at the present time, there is a severe shortage
of such persons and 1t is concluded that, unless this shortage
can be eliminated, the current National Development Plan
prograxme is too ambitiouse —If the shorisage continues, it is
considered that the development programme should be reduced to
match the availability of competent staff,

There hag not been any major increase of staff within the
MOWD over the past few years, although the work volume,
specifically the rural water and sewerage development programues,
has been rapidly increasing.

 Aiming at complete Kenyanization by the year 1983, the
amnual inerease of Kenyan engineers for the water sector should
average at least 12 (plus a further & for the sewerage sector),
bearing in mind that some will change to other employments To
achieve 50 per cent Kenyanization by 1983 would require an
annual increase of Kenyan engineers by tens About 30 expatriates
should then be recrulted annuslly by 1983, assuming an average
duration of their stay of three years. :

The number of gradustes from the Civil Engineering
Faculty of Nairobi Universlty has over the past few years
averaged around 50 and no plang at the present time are in
existence for expansion, With the opening of an Engineering
Faculty at the University of Dar-es-Salaam it can be expected,
however, that the portion of Kenya students will increase from
50 per cent to about 75 per cente In addition, some Kenyans
graduate from Universities abroad; it is difficult, however,
to estimate how many.

There is congiderable competition for civil engineers
from both the public and privete sectorse The Ministry of
Works alone has an establishment of 186 engineers with 69
vacanciess There are 46 nonecitizens holding posts and the
remaining 71 are Kenyan engineers, most of whom have been

tradned abroad, sponsored by the Government of Kenya.
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Within the water and gewerage sectors, the MOWD and
the Nairobl City Council have the biggest demend for civil

enginecrse

It is congidered most wnlikely that the MOVD will be
able: to attract a total of 20 engineers per year.

The alternatives areim

i) Gut the programme so as to match the rate
of development to the availability of Kenya
engineering staff,

ii) Increase the output from the Engineering
‘Faculty of the University of Nairobi,

iii)  Continue to rely upon technical assistance

from overseass

iv) A combination of the above alternatives.

As Alternative ii) is not immediately possible, the
short=term solution is to balance, by cutting down as necessary,
the targets outlined in the current National Development Plen
with the numbers of expatriate staff recruited.

For a proper longeterm solution, it is recommended that
an ad hoc Civil Engineering Manpower Plamming Group should be
established between the major users of civil engineers and the
teaching and training organizetions in Kenyas This Group showld
be required to study the overall long-term demand and supply
situation, end to make recommendations as to how the cowntryls
need nay be net,

It is necessary for the MOWD to have & more vigorous and
less rigid recruitment policy, whether the output of ecivil
engineers from the Nairobi University is increased or not, or
they will not be able to .:c'ec:c"uit their fair share of Xenyan
graduates. Many candidates have in the past gone to other
employers because the MOWD procedure has been too lengthy.
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It is also recommended that the Kenya Government should
continue to recruit engineers from overseas. The present
practicc 'of talking overseas expatristes on relatively short
contracts is inefficient; din the first instance, these experts
spend a congiderable portion of their contract pericds settling
in and becoming familiar with loeal conditionsy secondly, Kenya
loges much of the knowledge gained by these persons when they

leave the country.

Bxpatriates achieving good performances should be glven
every encouragement to extend their contracts whereas the coniracts
of those who are not up to an acceptable stendard should be
terminated; that is, it is suggested that the Government should
be more gelective in recommending extensions for expatriatess

This problem of a national shortage of engineers applies
pimilarly to sanitary chemisgts, required to £ill posts in the _
Sewerage Division and Water Quality Sec'bioﬁ. The problem is not
80 acute in other scientific diseiplines ~ the majority of
hydrologists and geologists within the Water Resources Branch of
the MOWQ are Kenyanss -

The present number of gubeprofessional technical staff
(below engineers but above artisans) in the MOWD is about 160,
By 1978 about 840 will be required and by 1983 the total should
reach about 1 400 if the proposed water supply and sewerage
development programmes asre to be implemented, and the water
pollution control agency is to become effecfiVe.

This means a net annual increase of about 200 technician
gtaff nembers during the next few years. The annual intake of
students should be higher to 6ater for dropwouts, retirements
and transfers to other organizations.

The MOWD Training Scﬁog_l-\_%}as- an anmual intake of about
100s The students attend a a:{:aa-—munth pre-geloction course
at the School during which gmaral engineering subjects are
taughts The teaching staff at the Training School consider
six months to be too short a perdiod, and would prefer a 12 month

courses An alternative, but less desirable possibility, wouwld
be to reduce the number of gubjeets included in the currdculas

..‘36



Page 36

The students who obtain -the highest marks on the pre-
selection course (approxinately one~third of the total) are
gponsored for a two~and-a~half year diploma sandwich course at
the Kenya Polytechnice The remaining students receive in-service
and occasionally formal training in the various Sections of the

MOWDs The total formal troining period for all students is three
yeArsSe

Even.this output ig egtimaled to be insufficient to nmeet
the demand for technical officer stafl required to execute the
current National Development Plan prograrries However, any
attenpt by the Ministry to absorb additional technical trainees
with the present professional manpower situation would render ine
service training ineffective and would cripple the development
programmess  Thorefore, it 1s not suggested at the present tine
that the intake to the Troining School should be increased over

100 per year.

This gap between supply and dermand for sub-professional
officers could be net, as in the pasgst, by the utilization of the
gservices of volunteers from donor orgauizations. These volunteers

receive only nominal croluuents.,

A recommended inprovenent would te to call expatriate
volunteers “Junior Experts'. I this were done, it is felt thati
the MOWD could ask for betber experienced and qualified volunteers,
In this way, not only would the work output of these officers be
increased but also they could play a larger part in providing ine

service training to Kenyan sub-professionals.

The technical officers within the MOWD can only work
efficiently if the quelity and quaniity cf the Ministry's
aduinistrative staff increases in parallel with the vechnical
esfablishment.

Particular adminisgtrative deficiencies at the present tine
concern Persomnel (records are not properly kept and. the systen
generally necds a complete vverhaul), Purchasing, Stores aund
Accounts. An dmpcrtont siep would be %o upgrnde the statas of the

Heads of the adninistrative gectionse.
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Table 3.2.1 ¥anpower Recuirvements for Seware Disnosnl, National Totais
{based upen Table 0,20 and incluling the proposed Research Ormandsation)

POST DESIGNATION ' 1974 | 1975 1976 1977 | 1978 § 1979 1980 198), 1582 19583 ' Remarks
Senlor Sanitary engineer
(Engineer A) ¢ 1 1 1 1 1 r 1 1 1 The Secreiariat
Director {Engineer A} 1 1 b 1 1 1 1 X 1 1 The entral Sewecage °
Auvthority
Chief engineer {Enginser B) . ] 2 4 7 7 7 7 7 7 7 of each sreal sewerage
] anthority -
Hunleinal engineer/senitary of each local mewerage
enringer (Engineer B} ) o o 2 4 6 8 1o 12 14 authord ty
Director {Chemlst A) 1 1 1 1 1 1)1 bt 1 1 | . The Research Organisation
Pigineer A % 5 7 8 8 8 8 8 5 ) '
. : Engineer B 2 3 3 4 6 & 7 T T T
Enrinesr O 1.4 5 1 7] w0} 0| 0} 10 10] 201w _ !
Enmineew D o | 2 6 | 10| 14 | 18 | 211 23 | 25 | o1 '
Cherist A 2 4 5 T T 7 7 T T 7 -
Cherdst B 0 3 9 | % 17} 1| 18| 1|18 {18
: Ploloigk ¢ 2 3 3 3 3 3 3 3 5
’ Iimiolordst 0 1 1 1 ) 1 1 1 1 1
Sewape works' manager 1 5 ¥i A3 a7 20 22 24 26 28
Scleatific assistant o 6 w | .- 24 30 33 36 38 40
Deputy Sewase works! manager 0 4 8 16 2% 4 29 33 37 41 45
Civil enxineering inspector 0 2 5 pa g i7 21 25 29 33 37
Superintendent L+] G 18 32 .35 P 35 %6 =7 35 33 of individnal-itype sswaze
. dlsmraal
Supervisor 0 4 8 i2 18 20 20 18 16 14 of public latrines
Dneineering desisn assistant 2 2 8 i 1L + 13 15 17 19 2
{ Senior administrators 2 14 23 23 7 23 23 23 23 23 23
Librarien ] 0 2 1 2.1 2 2 2 2 2 2 :
Dreaghtsman 2 {8 {17 |2 {313 |3 |3 a4 : g
Leboratory assistent o 0 8 | 18 {25 | 32 | 36 | 3 | o | a2 '
Mechanic/plent operator o g8 {18 | 33 | 4 ] 56 | 64 | 72 | s | s8
TOTATS 18 g2 175 - °283 355 402 | 439 465 435 521
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3¢3¢1  Ihe Water Supply Sgetor

The present staff of the Department is insufficient ‘o
cope with the water supply development programme, In perticular
the rural programme is not expanding at the planned rate, in
spite of extensive utilization of consultants and contractorss
Implementation capacity is the limiting factor rather than
availability of finance, = The insgtallation of new supplies
will require a considerable increase in the ecgtablighment,

egpecially of staff for operation and naintenance.

There are, at the present. time approximately 45 professionals
holding egtablished posts cdncerned with water supply. In
addition, there are three expatriates not holding a post and some
35 US Peace Coxrps, Scandinavien and British Volunteers; some of

whon have duties at a professional level.

It is estimated that by 1978 sbout 100 professionals,
mogtly engineers, will be required to implement the then current
five year water supply programme, even if two—thirds of design
and construction work is carried out by consultants and contractors.
The number of professionals would need to be increased to about
125 by 1983« Staff in the Water Resources Branch is not inmecluded

in these figures,

33,2 Ihe Sewerage Sector

Whether the National Organization for Sewage Disposal
(see Clause 3,143) can ever become a reality depends upon how
effectlvely competent manpower, both professional and sube
professional, can be recruited and traineds The national man~
power requirements to staff the growing organization are summarized
in Table 3.341s

It should be noted that the staff requirements for the
proposed Research Organization are included in these cstiuates,
although it is considered that this organization need not
necegsarily be directly attached to the National Sewage Disposal
Organizations
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At the present time in Kenya, outside Nairobi, the
numbers of citizens sufficiently trained and experienced to
£ill thege posts are negligible., The menpower shoritaze nay
be overcome temporarily by employing expatriates in the pro-
fessional posts and by maldng maximm use of firms of consulting
engineers. However, a crash training prograrme ig the only

comprehensive solution to the present difficulties.

The urgency to produce trained citizens is considered
to be so great that it is proposed that the training of each
person should be restricted to the minimum which he will require
to carry out his particular function within “the overall
organization.

With reference to Table 3.3.1, it is assumed that
professional gtaff (engineers, chemists, biologlsts and the
limiologist) will have received their basic acadenic training at
Neirobi University, or at a similar ingtitution elsewheres.  They
should be given an introductory course in sewage disposal upon
recruitment, if they lack appropriate practical experiences

Ag there are currently no.schools or colleges in Kenya
capable of providing the training required by the majority of the
sub=professionals in the Sewage Disposal Organization, it is
suggested that the MOWD Training School should become the principal
training institution, agsisted where possible by Polytechnicses

Briefly, the expertise and training required by the
various categories of officers listed on Table 3,3.71 are as

followsim

Sewage works! menagers

Preferably these should be chemists, although, sub—
professionals with suitable experience, aptitude and
enthusiasn, could be a satisfactory alternatives 1%
is proposed that the recrulitment of sewage works!
nanagers will be sufficienfly gtrict to ensurc that
those appointed will require only a brief introductory
period ~ about 2 months - of formal training.
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Scientific assistants

They will be the major assistants to the chemists, biologists
and limmologist. IFf, as recommended, recruits will already
have had a general scientific education, then it is considered
that a two- week orientation course only will be required

for these officerse.

Deputy sewage works! managers

A genéral seientific education is also desirable for recruits
to these positionse. However, nore imporiant is relevant
industrial experience snd aptitudes Deputy sewage works!
nanagers should be essentially practical persons, capable

of handling labour and of orgenizing jobs. It is

suggested that a short course lasgting only one month would be
gufficient to introduce deputy sewage works! masnagers to
their duties.

Civil engineering ingpectors

A thorough knowledge of practical site work is required %o
carry out their job, which is the site supervision of ocivil
engineering and building constructions. = A short course,
lasting about six weeks, is recommended in order to introduce
already experienced recruits to the standards of workmanship

and record-keeping expected.

Superintendents (for individual-~type domestic scwage disposal
ingtallations)

Enthusiastic, versatile and reliable persons, capable of

working with a minirmum of supervision, are required. The
technical sgpects of their work are relatively simple and

it is suggested that sufficient guidance could be given to
suitable candidates during a course lagting only one month.

Supervisors (of public latrines)

Once again, enthusiasm, versatility and reliability are the
main attributes to be looked for in recruitss An introe-
ductory course lasting about one month should suffice to
introduce good recruits to their work.
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Engineering dosim asedsionts
They nay be cousidered intermediates between engineers
and draughtenen. They should be sufficiently versatile
to work both iun design offices and on sites It is
suggested that these officers may begt be trained at a
full-time formal training course at a Polytechnic
lagting for at least two vears. VWhen their acadenmic
course has been supplenented by in-service training,
they should be fully capsble of cawrrying out simple
decigns and of representing their professional scniors

on sitz.

Senlor administrators
Their task is generally to assist and suppert the
technical personnel, Persons with varying expertise

are required., It is expected that the senior officers

will normalliy be graduates and several should have some
relevant gpecialization such as nmanagement, economics,
comperce and accountancy. Senior adminigtratons will
often be chie? officers and ag such should be very care~
fully selscted,

Libravians

Recruits should be qualified and experienced librarians.

"They will be expecited to organize and run the national

library of technical publications relevant tu "water',
with particular cuphasis on "gewage disposgal and

"water pollution zcntrol", Their job will also include
the dissemination of technical information Te those who
can make use of ity and therefore an intelligent
interest and coaprehension of technical matters should

be congidered a pre-~requisite.

Draughtsnen

They should rorually be treined on & formal course at a

Polytechnic, pricr to or soon after recruitment.
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TAlle 3e5e2

Anticinated Total iiznscwer detulirenewts

H
Water Pollution Control sgcncies, incliding

P

POST DIIICIATION CLASSIPICATION 19131 16721 19751 19761 19771 197¢ | 1979 | 19%0 ) 1981 182 | 1933
o | S SR N BE o
DIRCTOR {CITTIIST A)
{Chief Officer) Professiona - 1 1 1 1 1 1 1 1 1 1
CHZIIST A Prcfassional 2 3 4 4 4 4 4 4 4 & 4
C{ CEZEAT B Professional - 4 5 6 6 3 3 § 3 2 8
H
BICTOGIST Professional 1 1 1 2 2 2 2 2 2 2 2
THITOIQCIST Professional - 1 1 1 1 1 1 1 1 1 1
FIGINIR Professional 1 2 1 2 2 2 2 2 2 2} 2 2
SCTETIFIC ASSISTANTS Sub-professional - 3 6 T T S S S - ¢ 9 . g
| ®ATTR POLIUTION INSPICTCRS — _ B
:iw N ¥ HESFICTO Profescional - 5 5 5 5 5 5 5 5 5 5
SENTOR
WiTTR POLLUTICN INSPICTCRS -
men T © Sub-professional 10} 10 15 20 201{ 201{ 204 20 20{ 20 | 20
LABORATORY ASSISTANTS Sub-professional - - 2 5 10 10 i0 io 10 10
| STYIOR ADIIFISTRATORS Professional 1 6 6 6 6 6 6 6 3
4 - — - ——— N
1 TOTALS 15 36 48 58 ) 58 58 68 €8 65 63
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Iaboratory agsistants

They will assist chemists and scientific assistants by

. getting up apparatus and carrying out simpier routine
tests and analyses in laboratories. Much of their
work will be repetitive and therefore recruits with the
proper temperament should be chosen, They will receive
in~gervice training andy-in order to.comprehend this,
they should have had~a.basic general education with a

. bias towards sclentific subjectss

Mechanics/Plant operators
Their primary task will be to keep systems and equipment
working efficientlye They should generally be properlye
trained tradesmen, capable of working with their hands

- and of supervising less-skilled assistants. Regardless
of their speeific background, it is suggested that all

- recruits should undergo a two-nonth course to orient

‘them in gewage disposals

34343 The Water Pollution Control Sector

-+ The total manpower requivements of the recommended waber
pollution control agencies and laboratories (gee Clause 3.1e3) are
shovwm on Table 34324

It is congidered very important that the water pollution
control agencies, and thelr supporting laboratories, should be
established as early as possible and this urgency is reflected in
the Table. l '

The personnel of the water pollution control agencies
will work very close to Kenyals water resources and their
effectiveness will be proportional to the intimate knowledge
that individual staff members gain of particular lakes, or
marine waters, or stretches of watercourses. Such knowledge
stemg from experiencefacquired over o nuaber of years and it is
therefore moat desirable that those employed in water pollution
control agencies should have career, rather than shori~ternm,
appointments. ‘
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At the present time, one pollution control officer =
an expatriate on a thirty-month contract «~ plus a professional
deputy is employed by the Water Departmente He is Head of
the Water Quality Section aﬂd has a small laboratory manned
by one chemist and three laboratory assistants.

There are no water pollution control inspectors in
Kenyae, although some of the functions of such officers are
carried out by water bailiffs and health inspectors. However,
the training of water bailiffs and health inspectors in water
pollution control falls very far short of that which should be

given to a water pollution control inspector.

Only 17 of the 29 authorized pogts in the MOWD for
water bailiffs are filled; however, there are 27 water bailiff
assistants.

The inspectors of the Ministry of Health, and their
éssistants, have a great many duties, including an overall
responsiblility to safeguard drinking water sources.

At the start of 1970, there were in Kenya 134 health
inspectors, suppofted by 101 less=qualified health assistantss
that is, there was only one health ingpector to every 80 000

persons, a very low ratio.

With reference to Table 34342, it is assumed that
professional staff (chemists, biologists, engineers and the
lirmologist) will have received adequatic academic training
before recruitments A short introductory course on sewage
treatunent and water pollution control, lasting about four weeks
is proposed for them where necessary, The experience and
expertise all these professionals gain in service should be

supplemented by occasional, relevant refresher courses.

More formal training courses are propesed for scientific
asslstants and water pollution inspectors.
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Scientific assistants

The training of scientific assistants, who should
have had a general scientific education will normally
be in-service and linked to their particular jobe
Howe?er, it is suggested that on reéruitment they
attend a sﬁort training_course, lagting about three
weeks, which covers sewage treatment and laboratory

techniques and water pollution control.

Water Pollution inspectors

On  recrudtment, inapectofs shouldzbelreasonably, but
not necessarily technicélly educated men with good,
determined characters and‘pleasant personalities;'

at the recruitment stage, the fype of person is
considered more importent than his educations An
initial intensive training course lasting about eight
weeks 1s propogsed for all recruits,'and this should be
followed by periodic refresher courses and seminars.

Taboratory asgistants

They will assist chemists and scientific assistants by .
setbing up apparatus and carrying out simpler routine
tests and analyses in laboratories. Much of their work
will be repetitive and therefore recruits with the proper
tenperanent should be chogens, -They will receive in=
gervice training and, in order to comprehend this, they
ghould have had a basic general education with a bias

towards scientific subjecta,

Senlor administrators

Their task is generally to asgist and support the technical
personnel., Persons with varying'expertise are required.
It is expected that the senior officers will normally be
graduates and several should have gome relevant specializ-
ation such as management, economios; oormerce or
accountancys Senior administrators will often be chief
officers and as such should be very carefully selected.
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Table 3e4s1

Population Served by Commmity Water Supplies

PROGRAMIE OPERATING AGENCY TYFE NWUMBER OF POPULATION SERVED
SCHEMES | (approximate figures)

NATROBI o

- Toeal Authority Nairobi City Council Urban 500,000
Airports plus Kabete MOWD ' Urban 3 40 000
Private Supplies Private Water Undertakers Urban 13 40 000
MINISTRY OF LOCAL GOVERNMENT

Kisumu, Thika, Kitale

Nakuru, Eldoret, Nanyuki,

Nyahurura Tocal Authorities Urban T 180 000
MINISTRY OF WATER DEVELOPMENT

(mowD ) , _
Mombasa and surroundings MOWD Urban - 1 280 000
Others MOWD Urban 94 350 000
TOTAL URBAN 119 1 330 000
Bural Water Supply MOWD Rural 66 220 000
Iands and Settlenent Co-cperatives Rural 30 350 Q00
.WHO/'UNICEF County Councils Rural 300 330 000
Self-Help Self-help Groups Rural 200 000
TOTAL AURAL 1 100 Q00
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a4 ' Community Water Supplies

3e4¢1  Inyentory of Existing Supplies,
In Report No 1, sone sfatistics on existing urban and
rural water supplies in Kenya were presented. The Water
Department was at that time involved in the preparation of a
dats bank on existing supplies. Data for the following water

gupplies has been collected to date,

Type_of Supply Number of Supplies
' Recorded
1 MOWD.
i Urban, gazetted W/S _ 89
ii Urban, non-gazetted W/S 5
iii Institution and other W/8 76
iv Rural Water Supply I 84
v Rural Water Supply II
vi Range Water Supply 21
2 TOCAL AUTHORITY W/S 840
3 SETTIEMENT SCHEMES W/S 32
4 SEIR-HELP W/S
5 WHO/UNICEF W/S 400
6 EAR W/S 27

The work has been done by a statisticlan seconded from
the Minlstry of Finsnce and Planning, assisted by two clerks.
All of the data have been put on punched. cards for computer
processings, The statisticlan seconded hag been replaced
several times, which has delsyed. the completion of this activiiy,.

There are no avallable data ai pregent in addition to
that which was presented in Appendices E to I in Report No 1.
The population gerved by the wvarious programmes is swmarized
in Table 3edele

eeed5
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| In general, the urban population is well catered for,
although many of the supplies are rumning elose to capaclty and
are in need of augnentationg. ~About 10 per cent of the rural
population has access to a commumity water supplye Most of the

rural supplies have no treatment and less than half of the supplies

deliver safe water from a bacteriological point of view,

During the financial year 1973-74, the installed capacity
of new rural supplics is estimated to reach about 300 000 people,
which just about equals the inﬁfease of the rural population
during the same period.

3ade?2 Gurrent Water Develogmﬂng Programmes

These current programmes are the starting point of the
recomended natlonal programme described in submsection Je4e3s

Nairobi Water Supply

' Until 1974, the total capscity of Nairobi water supply
was approximately 87 000 ms/aay (19 million gallons/day)
conpoged as follows: Ruiru 23 000 m?/aay;

Sasarua 59 000 m3/aay;

Kikuyu Springs 5 000 m./aay.
In addition, private supplies in the Nairobi area provided about
14 000 m?/ﬂay. The total o&panity during 1973 just exceeded
the average demand, During the dry periods of January and
Februery in 1972, 1973, and 1974 water shortages occurreds It

~wag primarily the poorer areas of the City, such as the Mathari

Valley, which were affected by the water shortage,

The Nairobi City Council has estimated that about 80
per cent of the Gity‘s pregent populaetion of about 650 000 18
connected to their su@plyg There are three supplics within

- the City operated by the MOWD end thirteen private suppliess.

All these supplies should, $n ﬁhb_aear future, be taken over
by the Nairobi City Councila L

in extension of the Ciﬁy‘s water aupply from the Chania
River has recently been commissioned and has increased the
capacity by about 38 000 mj/aay (843 million gallons/day)e

The project, astimated at £540 mllllon, has been partially
flnanced through a £3.3 millian laan from IBRD to the Nairobi
City Cowneil,

) Y
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Mombaga Water Supnly

Mormbasa ig served by water supplies owaed by the
Monbaga Pipeline Doard. The Board sells water in bulk to

the MOWD which distributes the water to the consuncrs.

The present water supplies conslst of 36 000 1‘;13 /day
(3 million gallons/day) fron Mzima Springs 220 ki west of
Hombasa and 7 000 m”/dsy (1.5 million galions/day) Lrom
Mrere 30 ki south~wrest of Monbosae The water is distributed
to lombasa itself amd Kilifi and along the beaches north and

gouth of bowbuana,

The Mzina pipeline has not proven vholly succesgful
in operation, dve to its susceptibility to water harmer

resulting fron £low fluctuations.

The water supply varely copes with the denond. on
several occasions over the past two rears, it hag been necessary
to close the supply during certain hours of the day to build up

the water level in thic reservoirs at llazeras.

In 197C, the MNonbasa Pipeline JDoard engaged a consuliting
Tirm to carry out a feasibility study on now to neet the long-

tern: water needs of IMuubasa.

Sone imnediste neasures recoimmended by the congultaits
are under implenentation., VWater frou an iatole at the Peoba
River and froin additionel boreholes will be directed to the
Mrere pipeline, The capacity of this vipelime will be boosted
to about-14 000 n°/day (5 million gallons/duy) through a pumping

gtation. Funds have been requested Ifror o Japancse loan to

carry out urgent work on the Mzine pipeline to replace the

weakest sections of the exdsting reiunforced concrete pipe with

steel pipc.

The consultants studied fouwr alternatives for the
extension or Mombasa water supply, and recormended that the
first choice should be either a pipelinz from thie Sabakl River

or & Zoubling of the pipeline fron lMzirn Spidings.

'..4’7
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The first alternative, which is estimated at £14.5
millian, was approved, It is anticipated that this will
cope with the demand for Mombasa to 1985 and will also serve
the 300 .kn coastal belt from Malindi to Mombagse and the rural
areas in the coast hinterland.

The IBRD has been suacéé‘afully approached for financing
of the extensions

It is most u‘gen't that the works on 'bhe Mombasa extension
get mlderWB.y.

Urban Water Stipplies 02__‘_ erated by the Ministry of
Ioecal Government

‘The Ministry of Local “ﬁq\vernment operates the water. supplies
for the mmicipalities of Nalbury, Kisumi, Thike, Eldoret and Kitale
and for the County Councils of: ﬂmyuki and Nyahururu (Thomson‘s
Palla),

The development estima‘bes for 1973/74 liated the
followzlng expenditures - ' :

Town Estinates 1973/4 Total .Project Cost .
- ' & S )

CNakuru - 69 000 : 268 000
Ki.gumu | 100 000 S 700 000
Eldoret 2. ooo | 100 000

The extensions of Na.lm:m and Klswm water supplu.as are
financed through a loan fron West Gexmany.

Urban Supplies Ope\r:a.'beti!._.-’l:x;’,g’f_i_1:'he~ MOWD

- There are 89 suppl:l.ea eiaasified ag urban opera‘aed by the
MOWDs  (See Pigure 3eds1) :

The development expenditures for 1973/ 74 were estimated
380 000 |

Negotiations have beeﬁ-hqm with the Norweglen Government
for & grant for urban water development, and an agreenent for a
five year programie has been signed, The grant is 50 per cent
of a -project of 60 million Nomegian Kroner. (£ 3.9 million at
the exchenge rate of July 197_3)\-_' ‘ o

“" . ved8
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In Janusry 1970, & credit agreement was signed with
the Swedish Government for a two year rural water development

Progralme.

of the programme was as followgsw

prograime.,
(£ 147 million at the exchange rate of July 1973).

il
idi

iv

Phage Nuriber
Planning 3
Degilgn 0
Construction 32
Operation 43
TOTAT 78

At the end of the second quarter of 1973, the status

Actual expenditures amount to £ 1450 million out of
g 1075 milliones

In Aprii 1972, a second credit agreement was signed
with the Swedish Govermment for a two year rural water development

The credit is distributed as followsiw

The credit accounts To 20 million Swedish Kroner

Attached to
the agreement is a grant of Swedish Kronor 1,62 million (£ 140 000)
Lor training activities and facilities and Swedish Kroner 350 000
£& 28 000) for implementation of a research programme.

To be Covered

Batinated
Category of Cost Gost
Construction
ag Direct Costs 18 661 000
b) Overhead Costs % 632 200
Water Congervation
Programme, ete 1 015 380
Vehicles, Plant and
Equipnent 1 338 460
Storage, Workshop &
Office Facilities 746 150
Consulting Services
(excluding Design &
Supervision of Pro- -
grarme Schenes) 1 338 460
Thallocated 3 937 350

by the Credit

12 130 000
2 426 000

660 000
870 000

485 000

870 009
2 559 000

20 000 000

Swedish Kronor 30 769 000

veedd
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At the end of the sccond quarter of 1973, the status

of the progranme was ag followsim

Phage fuber
Planning 2
Design 9
Construction 22
Operation ' 2

22

Actunl expenditure smounts to & 0.61 millica at the end

of the sceond gquarter 19735

Rural Water Development by the ifinigtry of Health

I the Development Zgtinates for the finaneial year
1973/ 14, about £ 5% 000 was allocated to the environnentsl

sandtation programmie carried out by the Hinistry of Health,

During 1972/73, avout 50 per cent of the allocation on
eaviromental sanitation was spent on develeprient of rural water
sgupplies. The denonsgtration prograrmie on rural water supplics
will be phaged out and the proportion »f avallable funds spent

oin water developnont will be reduced,

It is expeeted that the funds on water developizent will

be spent rainly on the following itenste-

a) Completion of exdisting schemes that are not
finalized or not in working order.  In cases where
village participation in the schene is no longoer
fortheoring, materials should be diverted to ctiher
schenes. Scihazes not in working order should we

repaired to glve an efficiently mu water supply.

b) Tew gchenes whvich ghould be limited to
providing schools, dispengaries and people in dry
areas with rainwater catchments or shallow wells.
These dnstailations would be within the capacity of
the Iublic ilealih Iaspectors and local people to

desipn and dnstall,

c) Ingtalintica of rore clow sand Tillcis 4o

ewieting sonoues.

.
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Bural Weter Development by the Inistry of Lands
& Settiement

The Ministry of Lands and Settlement wes sllocated
£ 250 000 for developoent of;wﬁtex' supplies in settlement areas
for the financiel year 1973/74;I

The watern developmen‘b mog-amme in the settlenent areas
is being carried out by the MGHD on-an agancy hasis,

Sel‘f-Help Rural Water Developmenty the MJ.nJ.stzy of
Comoperatives and Soci&l Semces .

The Mma.stry of Go-opgra‘!:J.Ves and chial Services was
allocated £ 150 000 for grants for self-help services in the
Development Estimates for 1973/74 In the past, about 30 per
cent of the grant has been a;pén"b on rural water development,

It is not pdssible to estimate how mich money will be
spent on water development by séil.f-«help groupse Large selfm
help watér projects are plamned in primarily the Central Province
but also in the Bagtern Prov‘l.nce.

- Kendare scheme, the largest self=help water project
plmimned, is wnder construction. The scheme has been dedigned
by a consulting firm from funds in the RWS 'II.Px‘og;rame. The
self=help group has obtained a £ 1 million loan from oversaasv._.

3e4e5  Regomendod Hational Programe

The stated long~term objective of ‘the Kenya Government is
to provide practically everyone in the country with an é.‘d'ec;uate'
water supply by the end of this century.

The benefits gained fmm an improved water supply can be
categorized as health, social and economic benefits (see also
Pigure 3¢442), 5

The main reaources ed are funds for development
and operation and maintmmea; gkilled and wnskilled manpower
to plan, designy construct, opam.te and maintain the supplies
water and tinme,

10051
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The degree of service varies with quantlty of water
supplies, quality of the water, distence from the consumer to
the water and the reliability of the water supply. There is an
important relationship between the guantity of water utilized
and the distance between the consumer and the supplied water.
Research has indicated that a significant increase in quantity
of water used occurs when individusl comnections (water outlets
on the farms) are installed.  Water consumption from commmal
water poin%s is almost constant, seldom exceeding fifteen litres
per person per day, whether the distance is only a hundréa netres

or up o several ldlometros.

The importance of increased water consumption is apparent
as it is a fact that health benefits from a safe water supply
increase with the quantity of water utilized. Hence, there is
a nmarked iﬁprOVement in hesalth when people have access to individual
connections, Water consumptioh rises, hyglene is inproved and
incidence of diseases will decline, provided the used water is
disposed of hygienically.

A water supply without disinfected water is a health hazard,
Ror ingtance, in the cage of a cholera epidemiec, an untreated water
supply can be the cause of rapid spreading of the disease.

The source of water ghould be reliable. If the supply is
wholly or partially treated, people tend to lose their lmmunity
to water—borne diseases. An unreliable source would mean that
people in case of drought would have to go back to the traditional
sources of wntreated water, when they are more gusceptible to

waterwborne diseases.

Tine and effort saved 0n\cbtaining water from a nearby
piped water supply rather than from the traditional source is the

most important component of the social benefits.

Time saved can be spent on productive work on the farms,
Aveilsbility of labour is alcanétrmdnt on the farms during certain
periods of the year, for exsmple during harvesting. The quality
of the crop is often dependent upon the timing of the hafveatingo
There are in Kenya nore than 500 000 farms where the husband is
away fron the farm and the wife_is responsible for running the farm.
For theme farms it is particularly ftrue that availability of labour
is a congtraint during period of peak demand, as the wives and
children spend a considerable portion of their time drawling water,

eneb2
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Development of water supplies in rural areas hasg,
wtil very recently, been carried out on a small scale, and
only about 10 per cent of the rural population has access to-

a piped water supply.

The majority of Kenyals rural population is today drawing
its water from natural sources. The degree of service provided

by naturc varies considerably over the ecclogical zones.

In high potenvial rural arees, water is available in
large quantities from pernanent rivers and springs near to the
people, Rivers are often pollutod and the pollution will iunicrease
With industrial development, increased water conswiption and urban—
ization,; unless strict controls are caforced, The guantity of
water used is smell as people have to carry the water from the

bottow of the valleys up to the populated ridges.

In nediun potential areas, the water sources ave less
reliable and the volune of water is also lesse The quantity used
is about the same as in high potential araas, although the distance

to the water is, on the average, further,

In low potential areas, o high proportion of the popuiation
corprise nomadic, pastoral people. The natural water sources are
very unreliable. The quantity aveilable is limited and the quality
is often very poor with saline or a high fluuride content water

and local pollution fror people and donegtic mnimals.

In inplenenting a water developrment progrorme within the
cowmtry, it will not be possible tn provide the same degrec of
gservice to all the population. The needs, narginal benefits ana
costs are different in urban and rural areas, and vary between the
ecological zones in rural areas. National resources availscle
are limiled and water development ig one of nany sectors demanding
public expenditurc.

In analysing the feasgibility of the Government objective
of providing the total population with water supplies by thc ead
of the century, the following assunptions were made for +the main

rase studied -

ot
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. Parmers are reluctant to obtain grade cattle unless their
farus are connected to a water supply with individual ooﬂnéctiqns,
so that the cattle can be graged and watered on the farms Further-
morey high quality milk camnot be produced without water supplies
in the dairy i

¥No atteunpt has ﬁeen made: to carry out formal cogte
benefit analysise This is=partiy because benefits from an
inproved water supply cannot readily be separated from benefits
from complementary input, ana partly because it is almost impossible
to quantify the benefits, Whilet water is a contributing factor to

development, it ig also true that it is a congequence of developrente

Kenyals populat%on ié expected to increase from to-dayt!s
11 million to about 28 million people by the end of the century,
Migration from rural areas is expected to result in an increase of
the urben population fram one and & half to'about 11 million during
the same period. - A ’ .

In the analysis, urban wﬁter supplies have been defined as
those serving "people living in rural centyes, urban centres,
municipalities and the City of NairobiV,

The rurel population has, in the analysis, been distributed

~on the three ecological zones - high, mediun and low potential

areass The present populatipn digtribution between these mones

is approximately 50, 30 and 20 per cent respectively. Migration
between the zones can be expected, but the net result is not likely

to slgnificantly change the present distribution.

The present situation-and‘future requirements for community -
water supplies in urban end rural areas are sunmarized in Pigure
Bade3e " )

The degree of waber service for the urban population of

Kenya is by world standards relatively high,; and practically all

people in Nairobi, mmicipalities and urban centres have access
to a safe water supply. About half the population in centres
designated as rural centres also have accegs to a piped water
sUPPlY. Aﬁgmentations of urbafi water supplies, however, are
lagging behind, -
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i) The total population of Kenya to grow from 1241
million in 1972 to 28.1 million in 2000« (This is the
probable growth acdording to the demographic analyses
nade by the Statistics Division of the Ministry of
Finance and Planning on'the_basis of population censuses
carried out in 1962 and 1969).

i1) = The urban population to grow from 1.2 million in
1972 to 942 million in 2000 (probable growth).

iii) The majority of the urban population to be served
by individunl comnection service (an exception will be
areas occupied by squatters in the outskirts of urban
arcas which will be provided with communal water and
sanitary facilities).

iv) The proportion of low cost houging to increase in

‘-relation to high cost houging areas in major urban areag,

resulting in very minor average incregases in water demand
for the urban populationa

v) Water demand for the rural population in high and
nmediun potential areas is calculated on the basis that
ebout 60 per cent of consumers eventually will have
individual comnections, o

vi)  Water demand for the rural population in low potential -

araeas is canculated on the basis of communal watler point
type service,

vii) Unit costs used agsumed 1972 constant prices.

viii) Unit costs per head for development of rural water
supplies to be multiplied by factors of 1.3 and 1e5
respectively for schemes developed during the eighties

and ninetics, ag low cost schemes would be given priority

and be built Lirste.

ix) The annual inorease of the Gross National Product
to be 6.7 per cent from,1972 %o 2000,

x) The Government Development expenditure to be
dipectly proportional to GNP during 1972 to 2000,

esab5
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The pattern of develogﬁant expenditure assumed is

shown in Figﬁre 3,4¢4s The ourve includes all Central
Governﬁant expenditures with the exception‘of Mombasgt..
‘Expenditures by the Minisiry of Tocal Government are thus

not included, The pattéﬁi :Ls based on a relatively slow
acoeleration of the develommt in the early years to a.llow :
for & buildeup of implementatian eapacltyz The hump on the

: curve around 1980 represmts the develqwent of water supplies
in rurel centres, which are recormended t¢ be given priom“t;y.
The eurve reaches its peak in 1992 after which the development
' programe slows down bo allow fox ‘che trensfer of’ rESoUrces
from development to operation and maintenance, During the
five yedr period 1990~1 994, “the MOWD develapment PrOZTRIIS
excluding Mombasa would requirg about 445 per cent of the total
Public Sector Development Expenditure. For comparison, it may
be mentioned that, according'fa the 1973/74_deVelopment estinates,
MOWD will spend 2.é~per cent of the total development budget on
domestic water supplies. | ' |

The anticipated distributlion of population in the year
2000 and the accurulated development expenditure from 1972 to
2000 are shown in Figure 3.4¢5. The estimated total development
expenditure during 1972 to 2000 is distribubed as followsszw

Lategory . Potal Fundg
S R milla.ons
Nedrobi S o 57
Mombaga - .‘ ' 29
Supplies operated by ‘ _
Iocal Governmanx L 12 |
Urban centres S e | 41
Rural centres e 5]
 TOTAL URBAN o T T R {3
Rural high potential | 38
Rural medium potmw_ L B6
Rural low potential T 11 "
TOMAT RUBAL | 85
OVERALL TOTAL S 24T

.'.56
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»

Sengitivity analyses were carried out foxr the
following alternatives:- '

i) Lower Degree of Service in High and Medium
Potential Rm Areas

High and medium potential riral areas %o be
erved by corrmunal watem points. 4 per capub

water consunption of 15 litres per day was agsumed;
this will not permit any individusl connections to
bae developed.

 The accumulated development expenditure for
high potential areas would be reduced from 38 to 21
and for nedium potential areas from 36 to 17 million
pounds. The total accoumulated development funds
from 1972 to 2000 would be reduced by about 14 per cents

The reduced oapital outlay would be offset
by a reduction in water revenue, |

i1) Pesgimigtic Alternative -

In this case the high populstion forecast (%4
million people by the year 2000) was combined with
an annual growth of de#elopment expenditure of only
4 per cent,

On the assumption that the -praoportion between
urban and rural population would be the samle as for
the probable populatidn fd#ecast, the total expendiw
Fure would 1ncrease by 21 per cent 0 £ 300 million.

During the peak five year perdod of 1990~1394
water development wvuld\rﬁquire 15 per cent of the
total public sector davmlopment expenditure and MOWD
would require 9 per oaﬁt of the development budgete

111)

In this case, the lqwfﬁqggigtiqn_iarapast (24 million
‘people by the year 2000) was combined with an annual
‘growth of development expenditure of 6,7 per cente

ks
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The total expenditure would be reduced by
14 per cent to £ 210 mdllion,

During the peak five year perlod of 1990-1994,
water development w::ulﬂ require 5.5 per cent of the .
total public sector &welopmen'b expenditure and the
MOWD wowld require 4 pﬁr c.ent of the development budget,

iv) Crash Programe

If the Governmnt pbjectives were %o provide
- practically everyone _ﬁ-:g;..__the country access to a water
supply by the year 199(55 combined with the other
assunptions mede for ‘she main alternative, the pealk
period would be 1983-1988.

The urban water development expenditure curve
would not be affected by this changed objective as it
is assuned that the development would follow the
population increases :

The earlier and higher peak of the rural
development programme would mearn that asbout 10 per
cent of the Central Go?ex&ment Developunent Expenddture
would be required for the MOWD during the period
1983~1988.,

Development of community water supplies in rural areas
will have to be subaidized from other water sectors or other
aectom of the econony.

If commumal water poin’c sygtems are ingtalled, it ig
impractical and ~ from & social point of view - undesirable,
to eollect revenue from the people using the facilities.

If individusl comecﬁipn pystens are ina‘ta.lled, the
total cost would be higher: than the rural population can be
expected to pay. However, the required total subsidy would
be legs than if commmmal w;at\er‘f" point systems were installed.
This conclugion is based on the '&amlatian that 20 per cent
of the families obtain indiviﬁual cormections :Lm_blally and
50 per cent ultimately. '

eenH8
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As the benefits ave conciderably ligher for individual
connections, it ig recuriended thut dudividual cormcetion

gohenes are ingtalled din hish and mediun potentizl arcas,

Yor Nairoti, Horlbasa nnd urbal waser supplics
operated by Iocal Authoriticu, the cost of ploamning and
designing the supplios has been included ia the unit costs
for devcleopnent. For urban centres, rural centres and rural
supplies, an additional 20 per cent on ton of the developnent
expenditire will be required Trom the recurrent budget to cover

planning, desig: and overheads.
Costs for operation and maintenance will, by the year
2000, havo reached tie following levelsi-
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Theoretically, water rates should in principal be based
on nargiual costs, in order to maxinize the beneilts to the
covntry. It is recormended that walter rates for airobi and
the vunicipalities should be basced on actuwl cost for eack supply,
and that the full cost Tor developnent ond overation end

andntenance zi:0ld be recouvered.

For wrban and rural centres, e full cost should also be
recovered in total but not based on eac: individual supply. Yor

rural water sup

plics wiily individunl commcetions, the annual

revenue should covor dhie munual oporation ond malotonoaveo costs

:
by year 20 oi 1l politc. the capsinl cozlsx will nost Likely i
have t¢ be svbnidized, Vater fron corrmmal wotor points ;
should be frec of chnrno ¢
N i
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' The Government's objéctive of supplying water to the
total population of Kenya by the turm of the century is ' ‘
feagible provided the Government is preparedﬁto increase its
resource allocation to the:commmity water supply sector inl
ageordance with the projeotad estlmates, and that the growth
of‘the economy ig of the game order as assumed above- .
Availablllty of gkillied manpower: is likely to be the bigbest
constraint on iﬂmlementatlcn for‘a long time to ConIS

3e4e4 Dbg_ectives durmg the Next .Deoazde :

. The major inputs :for ‘bne 10~Yea.r Proy'ame presented
:Ln" Report Nos 12 were the Report No. 2 on & National Programme
a-nd the Government's current S~Year Development Plan, 1974-78.
The B-Xear Development Plan f:l.gures are nore amb:.t:i.ous then .
those presented in Report No, 2, TFor example, Central GOVBrn—
ment'a water expenditure, ises excludmg Iocal Govemment a.nd
Mmbaaa expenditure, :Ls double ’chat propoaed in Report Noe 2.

Report No. 12 assumes that the Govemment Will attain ite -
1974—7_8 targets. Hence the long~term &evelopment path was . -
_redrawn, - {See Pigure 3e4e6)s During.1978-83, expendifure f
: should cont:z.nue to J.ncrease. , HQwever, the increase over .
" 1973~78 should be at.a reduced rato,  1978-83 should be a-

period of consolidation un:l.ess aonstraimts prevent the ta:c'gets

for the period 1973~78 be:l.ng achievede

The wmajor. Govemment wa.ter develmpzmnt ab;,ectives for
't;h,e next plan period ‘are that & additional 2 milllon rura.l
people and an additional % m;.llim urban people should be
served by water supplies. ‘

" The real conetrain’ﬁa :ﬁgr the executian of the 5-¥ear
Progaame will be facto:rs o*bher than finance.

: Manpower and tm:l:n;!.ng reqmrementa, ‘which are expec'bed :
to be. ‘me bigzest constra:mta,n are discmssed in Clause 343
abo'm. L o :
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Table 3e4e2 Water Development Expenditure
Sumary (1973-83)
: 1973-8 S , . 1978-83
Programme Development  Operation Head Office] Total Development Operation Head Office| Toial
. and Overhead ' snd Overhead
Maintenance Maintenance

Brban LT | : ) ! =

Nairobi 16,089 - «560 1,229 17.878 15.160 14906 1.355 18.421
Mombasa 144420 | +609 1117 16,146 | 23000 1,764 1.895 26,659
Townships 64280 248 o484 7012 3.670 | 744 +368 4,782
MOWD Urban 2,705 294 2235 | 3.234 56410 1,218 2560 | T7.188
URBAN TOTAL 344494 1.711 3,065 44,270 474240 5.632 44178 57.050
Rural | ‘ N , g
MOWD Rural 104565 2,27 1,079 13.914 18.480 | 9.36 24657 | 304497
Settlement 3,227 +65 - +323 4,200 - - - -
County Councils « 750 «81 #169 1.729 - +81 169 +979
Self-Help 270 430 +042 612 +300 .900 o128 10328
Water Conservation 1+500 - «107 1.607 14500 - "~ «107 1607
Range Water 34450, £20 275 34925 30450 +60 ¢332 44382
RURAL, TOTAL 19.762 4423 10995 25.897 23,730 | 11.670 3.393 | 38.793
NATIONAT, TOTAT 594256 50941 5060 70.167 704970 174302 7571 954823
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Another constraint that needs to be overcome is the

tendency in the past to cﬁt down on the funds requested for

operation and maintenance of water supplles. If there are

insufficient resou:ﬁdes avallable to inplement the plammed
development progvanﬁe and. to paintain the supplies, resources
ghould be diverted from. &avalopmenta.l to operational activities.

The procurement ami aceountlng systeus of the MOWD

| med considerable impmvammta in order %o cope with the pls.tmed

increase of the workload:

The staff at the MOWD Headquarters can only be marginally

increaged without new offices being builte If the Department

is to remain in the Induaﬁsrial Area of Nairobi, a multi=gtorey
office building is iwrgently requireds  The provincial
organizations cannot be expanded without investments in offices

- end office facilities. The. setting-up of District Water

Organizations will likewise require new office facilities.
A sumary of all e:qpenditﬁresf for the Ten 'Year Programme

~ is presented in Table 3.4s2» The total expendifure for the

period 1973-78 is £ 70 m:i.llion, of which £ 59 million is
development expend:x.‘cure. .In the i’ollomg Tive year period,
- total expenditure . inores.ses to £ 96 m:t.llion, of which & '71 is

.

Thus, the developman'b propor’tian o:ﬁ’ total e:x.pend:.ture
drops from 84 per cent to T4 per cent as a result of operation
and maintenance cost increasing due to servicing nore and
’more .existing supplies-.. This is a frend which will continue
to the end of the cenbury and it is vital that sufficient
allocations are made o $he water sector in the recurrent

budgets to maintain past ‘and present development expenditures.

Anothen nota.‘ble f&a‘bure of the Ten Year Programme is
the high percentage of *ha‘tal expenditure that is required
for the urban sector and for Nairobi and Mombase in particular.
During 1973~78, the urben sector requires 63 per cent of the
total expenditure and Nairobi and Mombasa together require
- 48,5 per cent of the “f;c:ta.}. expenditure, TFor 1978-83, the
‘respective figures are 5945 per cent and 45 per cents  Thus
Nairobi and Mombasa quﬁxe almost half of the total water

axpenditure,
and 61
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 Table 3043

Total Expenditures and Revenues of the

Water Sectorl_1973mﬁgj\

1973~78 197883 Total
Ten Year Programme - '
Maintenance of : R
Existing Supplies 124850 124850 . 254700
Potal Expenditure 83;b17j 108.693 | 191.710
Revenue 25,130 594270 644400
Net Expenditure 57.8é7 694423 1274310 |
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It is expected that revenue from water supplies will
yield £ 25 million during 1975~78, £ 24 million of which will
come from urban supplies.  Durdng 1978-83, revenue will
inorease to £ 39 million, of which £ 34 million will coms from
urban supplies.

In addition to theam;pen&iture on developing and
maintaining the supplies proposed in the Ten Year Programme,
exlsting supplies have to be mainiaineds, . The cost is
estimated at £ 12.85 wmillion for each five~year period,

Table 3,443 presents all expenditures and revenues for the
ten year period, It can be-seen that expenditures excced
revenue over the ten year period by £ 127 million. In other
words, water supplies would have to be subsidized from other
sectors by approximately two thirds of their total costs over

the ten year period.

An lmportant aspect o:f a Water Development Programme
is foreign exchange, The requirement repreaents approximately
55 per cent of the development expenditure at first order level.
In éddition, between 15 per cent and 20 per cent of organisation,
maintensnce and overhead costs are also foreign exchange,

3e4e5 Selection C‘J:iteria for Gomm:unlty Wa‘ber Supglies

The funo'b:x.on of selection criterda is to assist the
decision makers choose which water gchemes should be implemented
and whi.ch areas will have to wait longer for water schemes.

This need to choose is necessary due to the Limijted funds and
resources available, and the meny proposals for water schemes.

.- Although poor design can generate higher costs to the

écononv than poor amcheme gelection, the importance of
intelligent selection should not be undersestimated. Cptidznaum

gcheme selection is a complex preceas, baaauae of the large

‘pumber and the diversity of" veriables to be considereds It

is therefore quite obvioua‘that‘hard and fagt rules are imlikely
to :be appropriate throughout Kenys. Htméireaﬁ, one generalize
atlon regarding scheme selection is luportant for poliej end

it does appear to have emp:ixieal backing.  This generalisation
is that an improved water au;pply, though perhaps necessary for
im@roved health, welfare and ecotomic progress, is not glways

s_urrieient to engtire any dggmble change within the commmnitye
o o eeeb2
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Wotor investuent should be coupled with conplementary
investiients {0 ensure succease Theae complencntary invegte
nents could be directly productive, Tor exanple tea developnent
or dairy development projeets, or sitply educational sueh as
public health conpalse Thie corollory of this conclusion
is that watler proposals should be linked with existing or
proposed developaent programes. Water -chemes should not
be regarded ns compensation for an area which did not receive
new schoolg or other forms of public investnent. This
principle that water i a scrvice to other forms of publie
investment lies behind the discussion in the Report on :

Selecticn Criterin.

It might be felt that the proposals on Seleoction
Criteria ore baged nore on opinions than on facts. Data on
the impact ol rurnl woater supplies on o cormuumity are very
3COATCC, It is extronely difficult to isolate the cffccts of
introducing a safe water supply in & rural area from other

inputs.

Today, about 90 per cent of the rural population of
Kenyu does not have access to an inproved weater supply. Tie
Governnent objective is thet precticelly all the rural pepue
lation -should be served by the end of tais century. The
migtoke that could be made by using inaccurate Seleclion
Criteria is thot rural sunplies wouwld not be developed in
nerfect order. The inplications of inadequate degign eriteria
are more for-reaching. Over-degign resulis in uvnnecessoly
investments and wader-~design in poor service and/or auvguientoe
ticns being too closely spaced, resulting in sub-opitinel use

of resourcesz,

The Seclection Criteria propozed arc rathzsr unsophis-—
vicateds A systenm bamed on cogt benefit analyses which would
require that a money velue be aseizuced to intongivle nealth
and socinl bLenefits rnight secen more accurate, buil would be

Talse,.

It 2a oven very Adfficvlt to eveluate the cconomde

benelfits to o sulficicnt gtandard of accuracy to juscily the

ranking: of propesed schenes in order of potentizl for economic
benefite,

(-\'l
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The only analysis which can be made with a reasonable
degreec of accuracy is of a cost~effective nature, that is cosgt
per person served, or cost per unit of water produced. It is
suggested, however, that the potential for benefits shoﬂd"'be
congidered in addition to cost criteria, even if the gysten
is bound to be somewhat sdb‘jge?ﬁ:iVe. In particuler, thé presence
of plans for complementary d.e.i*é.loprment inputs should be given

. weight as mentioned aboves-

Figure 3.4.7 shows, schemetically, the levels of decisions
in the Water Development Prograrme.

The Government has to allocate funds between all
Government services, of which water supply is.only one.

Funds for development of cormumity water supplies should
be distributed between the Ministries concerned.

The Ministry of Local Government requires funds for

augmentation of the urban supplies which are operated by the
Ministry (Nakuru, XKisumu, Kitele, Eldorety Thika, Nanyukd,
“Nyahururu)e As all of them are fairly major supplies for

concentrated populations, it is essential that they obtain

gufficient funds to keep up with the population growtlis

The recent extengion of the Nairobi water supply was financed
by IBRD through an agreecment with the Nairobi City Counocil.

The Ministry of Health has been involved in water
development programmes in the past, because the ten year
demonstration programme supported by WHO and UNICEF is being

carried out through this Ministry., If and when the technical

and financial support from these agencies is discontinued, it
is recommended that the Mindetry of Health should no longer
concern itself directly with water supply developments.

However, the Ministry of Health should retain its
responsibility for surveying the quality of drinking water
throughout the country, '

It ig recommended _’sha'i: the water _dévelopment prograume
80 far undertaken by the Ministry of Iands and Settlement in
settlenent areas, should be fﬁransferred to the MOWD, and be
part of ‘bhei;c'( rural water d*q-ﬁalopment programme.,.

eeebd
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The bulk of the funds are allocated to the MOWD,
which is dinvolved in both rural and urban water development.
If resources available dre insufficient to allow urban
suppliea to be augmented in;;;pe with the urbanization process,
in parellel with the rural development programme, it is
recommended that the urban population is given priority as
it is captive of the supply, whereas the rural population
normally has access to an alternative water source, With
indicated levels of investments in the commmity water supply
sector for the next S=~ycar plan, development of rural water
supplies will increase even if these criteria are applied.

With urban areas, it is proposed that as & rule towns
needing urgent augmentations in order to meet the increasing
demend from areas already supplied be given preference over
towns wenting to expand the ares to which they wish to supply
“waberse

It is recommended that funds which are available for
rural domestic water supplies should be distributed over districts
on a population uwgerved basige This is a criterion which is
equitable, understandable, easily applicable and difficult to
improve upon., ‘

The choice of rural waber schemes within districts
should be based on & geries of selection oriterin. A scheme
should be justificd on either economic or social grounds.

Highest priority should be given toim

- Schemes with low per caput cost, estimated
bigh potential for development and which have been
glven high priority by'Distrlct DeVelopment Coratd,

tees (DDO's).

\_“f Schemes jusbified on hunanitarisn grounds
which will relieve peaple from suffering and/or
bave an obvious potential for 1mproving the health
among peoplos

0465
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The proposed proceduxre.for selection of rural schemes
emphasizes the important role to be played by DDC'se Training
programmes laumched for District Planning Officers will _
eventually strengthen the Commitiees, The Committees should
gereen requests for water scﬁémes from villages and gubmit lists
of proposed schemes with som%e:ebasic information and indicate
thelr priorities based on non-‘hechnical information, to the

_MOWDs The MOWD should carry out preliminary pre-development

gtudies for the proposed schemes and revise the priority list

~on the basis of technical and cost data. The reports and the

revised priority list should be submitted to the DDC's for their
comments, The final section ghould be confirmed by the In'ter--
Ministerial Coumittee for Rural Water Suppliess ~ The Comm:x.ttee
should arbitrate in cases where the DDC!'s are in dlsagreement W:Lth

“the MOWD on the select:l.on of water schenesy

5e4e6 Degign Criteria for Commun:.tx Watex' Su}gpl:l.es

The function of degign appra:Lsal is to ensure that the
correct scheme 1s sclected, that the gtructure fits the

" objeotives, that the elements and processes are approprlate
0 'th¢ resource endonent__, and that - the pm.cedqre_fo;; implem— .

éntation is WOrlmble. Hencé the teehnical obmpotendc of the
proposal must be determined, algo it must be confj.rmed that -
the design is not excessnre]y conplicated, that it is complete,

“that practices, part:x.cularly those established for developed

cowmntries, are not slnvishly followed and that new improved

‘materigls and methods arc utilized where appropriate.

~ With such a comprc_ahelmive set of requirements, it might
appear to be simple to break down these into detailed tosts.
However, this is far from ‘the case. Design criteria are an

extremely complex and senaiti#‘e area to define. Some engineers
would meintein that for water supply, above all othor civil

engineering works, max:imum Flexibility and initiative should be
left with the design engineer. Thig 1s because of the wide
variation in type of scheme,and local conditions :m,cludlngv
distance to source, topography, labour supply and S0 one At
the other extreme there are those engineers who maintain that,
in the Kenyan gituation, feirly rigid standard designs are the
only Peasible means of obtaining rapid and officient design and

implenentation. 66
[ X N |
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Table 3e4e4 Basic Criterda wused by Consultants for Rural Schemes
Schene Degree of Service| Provision for Humen Livestock Use of Scheme Peak Flow/
S ~ ] Population Congunption | Consumption |} by Idvestock Average Flow
{ Growth ‘Rate - .| Rate ‘ i SENPTEE :
Tyoma Cotmnmal pointsg 10 yeé.rs 5 g;p.h.p'.d-_“ 5 gal/ cow Included | 3 domestic
' : . _ . "~ 1 2 ldvestock
Tetu~Thegenge | Communal points 20 years 11 gopshepsde 120 gal/grade | half included | Not used
S | e o cattle : :
10 gal/native
cattle -
. Idvestock
Gatango : Ggﬁmunal points Net stated Plots 2 _aerés ! - Yes' Not used
Plote 2=4 acres}
60 g/day
Plots 4 acres
100 g/day |
“Inoi Commmel points | Not stated " e Yes: 2e4
Karachuonyo } Cormmmal points ?i‘eSen‘t , 5 'é.p.h.p;d; - fio 2;0
: o population : -
Ndivisi Corznmal poinfs ‘ Present 10 ZeDehePeds - Yes Vot used
) . population : B
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There are many schemes in Kenya which have been

designed and installed by advocates of both these extreme
positions, The "flexibility" school results in the ﬁeglect
of accumulated experience, rigk of technically deficient
golutions and the pursuit of narrow local optimal solutions.
Table 3,444 shows key variables and assumptions made by
consultents to the MWD acting independently, before the
MOWD guidelines were issued. The "standardization" school
suffers from their over-gimplified, inflexible approach.
There are many schemes in Kenya where designers'! lack of skills
and judgements have resulted in schemes with uneconomical
designs or complete brealkdowns.

The approach adopted by the Project on water supply
development represents a niddle way between these extremes.
It is considered that some guidelines are necessary to record
experience and to define present standards in an indicative
rather than definitive way. As with all planning work,
revisions will be required from time to times To-day!s standards,
materials and nethods will inevitably be in some way inappropriate
tomorrow, One of the main dengers ig that the proposed criteria
may be placed on one side as a finished task. The Prew
development Studies Section of the MOWD has already done much on
rural design criteria and use has been made of their worky it
is expected that they will continue to improve upon the proposed
degign criterin,

The design is to a large extent governed by the degree
of mervice offered, PFactors affecting the level of gervice
are quentity and quality of water served, distance from point
of supply and point of consumption and the reliability of
the supply. The following levels of degree of sorvioce are

recommended s
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Consuper Quantity | Quality Proximity Reliability
1/hd/day
URBAN
High Clags Individual -
housing 300 WHO Comnections S &
Average urban Standaxrds Individual & %
houging 150 (safe and Connectiong g p
Low cost Individual £ 0
housing 75 pleasant Connections “
Squatters 15 taste) Commmmal
Water Points
RURAL \
High Individual
Potential Connections
Arcas 50% Safe & Communal &
Wat Water Points & é

. ater o B
Medium as above @ %
Potential 5 g
Areas 50* % 8
Low Corrnmal 2
Potential Water Points :
Areas 20

* This is based on the assumption that 60 per cent

eventually will have individual connections with a daily
consumption of 70 l/head, 30 per cent shared individual
connections or commumal water points with a daily consump-—
tion of 20 l/hecd and 10 per cent will use the traditional
SOUrce.

The only area of conflict regarding the degree of service
seemg to be.for high and medium potential rural arcas. In
Report Hoe2, it was recommended that individual connections
should be encouraged in these areas in order to achieve naxinpum
benefits from the water supplies. The extra cost would be

offset by revenue collection.

If the Governmment is not prepared to encourage individual
connections in these arcas or does not believe that the ultimate
percentage of comnections will nearly reach 60, then the
quantity of water supplied should be reduced, This should also
perhaps have an effect on selection criteria, as it is beldeved
that the benefits from cémmunal water point service, espeoially
in high and naybe even medium,potential areas, are very marginal,

0068
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The propoged design'oriteria are separated into two
categories, urban and rurale. The categories are defined
according to the growth centre classifications made by the
Town Planning Department of the Ministry of Lands and
Settlement, "

The criteria recommended cover water consumption
rates, population growth, pipe types and dianeters, {low
formilae, peaking factors, mindmum and maximum pressures,
optimun design periods, storége capacity, pumping capacity,
firewfighting requirements and stendards of water quality.

It is recormended that urban water supplies should be
treated to WHO standards, The WHO standards emsurce that the
water is not only safe, but also pleasant with regard to smell
and taste and colour.

For rural water supplies in high and medium potential
areas the emphasis should be on safe water, which means that
there should be more tolerance, than is the case for urban
supplies, on components in the water affecting the aesthetic
senses such as smell, taste and colour, but not the safety of

the water,

In low potential rural areas, the ain should be to
provide safe waters However, it is recognized that it is not
always possible to- prevent contamination from cattle and people
in respect of dams, rock catchments and hafirs without a
digtribution systemn.

Sede7  Freliminary Degign of lgarilems Water Supply

The Plan of Operation included preliminary engineering,
economic and finencdal feasibility studles with investment and
recurrent costs of water aehémﬁq for an agreed number of rural
and urban corpmnlties, The aim of these studies would be to
present bankmble projects to finmncing agencies. As the MOWD
had exrrenged for financing fer both urban and rural water develop—
nent and the major constraint is implementation capacity rather
than finance, it was agreed with the Government that a preliminary
design of a rural schene ghould be carrled out ingtead of the
above-tentioned studies, Théﬁmain object of this was to demonw
strate in practice the policieé.and design oriteria outlined in

Reports Nos, 2 and 4.
0.069
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Several criteria were used in selecting a sultable
schemes, It was necessary for the scheme to be high in
priority, thus warrenting construction in the near future.
Scheneg which relied upon .exploratory drilling in the design
stages were not congidered becsuse of the time element,

The scheme should be of reascnable size and present typical
design problems for Kenyan oconditions. Meny possible schemes
were ingpected and a project for Ngariams location was finally
chosen. This project was given top priority for Kirinyaga
digtrict by the District Development Cormittee and £150 000
has been allocated to it from the SIDA fumds currently
finaneing the Rural Water Supply Programme. The selcction
wag bagsed on a preliminary feagibility study carried out by the
MOWD, Ngariamn is representative of a large number of similar
schenes in this programme, M

The Ngariama location is sibuated on the southexrn slopes
of Mount Kenya, and has an area of about 90 square kilometres
and a present population of 22 000. Out of sixteen self-help
water schemes developed in the location, only threce are working
relatively satisfactorily, although thelr water quality is
doubtfuls Some of the piping from the self-help schemes can
be used in the major scheme after negotiations with the self=-
help groups. Practically all the selfwhelp schemes are based
on an individual comncction service.

The preliminary engineering included analysis of a
number of choices, such asi-

Water Source

Six riverg were investigated as poszible
gources of supply. Intakes on two rivers were
finally selected, - The ultimate water consump—
tion corresponds to about 15 per cent of the flow
(95 per cent Quration) of the two rivers. |
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Idmits of Supply

The Marinduko location, south of Ngariama
and at a lower elevation, has alsc been allocated
a high priority for water developuent by the Distriot
Development Committecs ™ Comparative estimates were
prepared for supplying Marinduko together with
Ngariapa or o.ltemativgly as a separabte schene,. It
wag found that the former alternative is more
economical, The main pipes going through the
Ngariama location have been designed to cater for
the future needs of ‘bhe Marinduko locatione

Gravity vergus Pumped Supply

The whole schenme area could be served by

gravity from intakes up in the Mount Kenya foreste
Alternatively, with an intake at the forest boundary,
the upper part of the Ngariams location could be
served by punping and the remsining perts of the
scheme by gravity. It was found that the first
alternative would be more economlcale

Pesk ¥low versus Average Flow Design

Due to the likely increase in population and
nunber of individual connections with time, the water
consunption during the first years will be considerably
less than the ultimate consumption from the scheles
The main pipes have been designed for the ultimate average

. flow. No storage tanks, with the exception of the

nominal storage provided through break pressure tanks,
are included in the initial atage of the scheme,
Storage tanks on the main lines should be built when .
they are required, which is expected to be in about ten
years' tine, ' '
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Degree of Service

It 1s considered that the ultimate aim of a
water supply in Ngariame should be to provide safe
piped water to each aonmamer's plot or adjacent to ite
The extent of aelf-qhﬁlp setivities on water supplies
in the location shows: ’ﬂsnt there exlats a real desire
for individual connect:l.m. The pumber of individual
connections will depemd upon the fubure pricing policy.

Commal water points could be provided in the
poorer, lower parts of the locaetion amd in areas where
there is a large floating population, for example for
the Kamotugu markets: If commmmal water points are
provided in Ngariamn, they are likely to become free
individual connections for the immediate neighbourhood

. and be unused by anyone elece

The eatimated cost of the scheme is £ 127 000
based on 1972 prices, of which approximately £ 27 000
“cen be attributed to supplying water to Marinduko, that
is extra pipe capacities in the Ngariama scheme., [This
gives 8 unit cost based on the 1974 population of € 4.2
per head,

3¢5  Sewerage

It should be noted that the sewerage reports do not cover
Nairobi, as this City is the subject of the current WHO/UNDPw
assisted Government study "Sewerage snd Groundwater Pilot Project
for Nairobi®,

3¢5¢1 The Present Pogition in Kenya

At the present time, onJ.:f 2 per cent of the people of Kenya
live in buildings which ave merwed by public sewerse 51 per cent
of Kenyans bave no sanitary :’Emtﬂ.es whatsoever. Between these
two extremes, approximately 4 per cent of the population are
gerved by septic tanks or aqua privies, 3 per cent by bucket
lavatories or cesspools and 40 per cent use pit latrines.
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In fact, these figures are optimistic as very many
of the installations provided do not work properly, somesw
times because they have been poorly designed or are quite
inappropriate to the conditions but more often because they
are badly operated and msintained.

As described in subwSeetion 3.6 of this Report, in
the past there has been virtually no control over the dise
charge of industrial effluent into Kenya!s water resources.
There has similarly been negligible control over the dig-
charge of industrial effluent into public sewerss

As a consequence, public sewerage sysiems have become
choked and community sewage treatment works are often grossly
overloaded, to the extent that their efficiencies become very
low indeed.

3+5¢2 Reasons for the Present Situation

— A e e e B et el WA AR P R R ma mm . s W

During the past several years, insufficient funds have
been invested in providing sewerage facilities for Kenyan townse
The result is that, in commmities outside Nairobi, the pro=
portion of dwellings comnected to public sewers has been steadily
falling, Where public sewerage is not provided, insufficient
attention has been paid to the guitability and efficiencies
-of individuale-type sanitary installationse Even where modern
senitation has been provided, the funde allocated towards the
operation and maintenance of these facilities have been much
too low,

Most of the difficulties with which Kenya is now faced
in the sanitary field can be attributed to the poor national
organization of sewage disposal in the paste Responsibility
for various aspects has been divided between several Government
agencies, Co-ordination between these agencies has not been
good and the inevitable results have been poor planning, a
lack of national procedure snd a generally weakened approach
to the problem. It is hoped that the recent creation of the
Ministry of Water Development will eliminate these paat
difficulties.
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As a result of pooxr planning and the lack of attention
paid to sewage disposal in Kenya in the past, at the present
time there is o severe national shortage of personnel trained
and expericnced in the various agpects of this subjecte This
is true at every level, from senior professlonal staff to plent
operators and sewer maintensnce workerse The consequence is
a national inability to supervise and operate sanitary arrange-~
ments properly and to enforce the sanitary legislation which
does exist.

3¢5¢3  Recommended National Objectives for Sewage Dispogal
The major recommended objective is that there should be
adequate sanitary arrengements for the disposal of all Kenya'ls

scwWage, from factories as well as from dwellings, as soon as
posseible and certainly by the end of this centurye.

In large, densely populated communities, the only
feapible way of providing sdequatc scwage disposal is to con—
struct public sewerage systems which transport the sewage to
communal treatment works. At the pregent time, there is a
considerable backlog in urban sewerage developuent when conr-
pored with urban water supply development. A submobjective
of the recormended programme is to eliminate this backlog so
that urban sewerage development will have caught up with urban
water supply development by the mide~eightiess

3e5e4  Ihg National Sewage Digposal Problen
The recommended objectives are not only to eliminate
the present backlog in sanitary sewage disposal but also to

keep pace with the rapidly increasing volumes of sewage which
will be produced in Kenya during the remainder of this century.

Sewage quantities will increase in the future for the
following reasonsie

(1) The population of Kenya outeide Nairobi is expected %o
increase from the present esfimated 11.5 million to 24 million
during the remainder of this century.
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(1i)  Although ot the present time Kenya is essentially a
rural cowntry, it seems almost certain that in the future
there will be increaging migration into townss As & conw—
sequence, it is anticipated that the urban population of
Kenya (excluding Nairobi) which is currently 1 million, will
grow to 7.5 million by the year 2000,

(ii1) If the Government's stated objective of an adequate
water supply for everyone by the year 2000 ig achieved, this
will result in more people than now being served with piped
water and consequently much more water being used; at the
sane time, as the standards of living of the people of Kenya
steadily rise, the average smount of water used by each person
will also increases Thus, domestically,'more people will
each produce more sewages

(iv) Tremendoua industrial expansion will be needed to pro=-
vide employment for the future urban populations; also, as
agricultural production inereases, more and more factories for
processing crops will need to be egtablished throughout the
rural areas., Modern factory processes tend to use increasingly
large amounts of water and the industrialization of Kenya is
therefore virtually certain to result in a rapid increase in
industrial water usage, with parallel increases in the volumes
of industrial effluents discharged,

Except in very uvnusual circumstances, sewage must be
dlsposed of by discharging after treatment into the sources of
Kenya's water supplies. There is thus an apparently endless
problem of water supplies being drewn from sources polluted by
the sewage which results from the water supplies. Strict
control over the disposal of all sewage is the only solution to
this problen,

3455  Teghuioal Aspegts of the Recommendod Sgwagg Digposal

Erogramis

Sewerage, that is a system of public sewerg followed
by treatment of the collected sewage, is the most convenient,
inoffensive and sanitary method of dealing with domestic sewage,
but can only be used where there is a piped water supply.
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, Indeed, sewerage is often the only foasible solution
to the disposal of sewage from large and densely-populated
comrunities, especially when they are located on impermeable
ground.

It is proposed that, in practice, sewerage will generally
be provided in:e

(1) All urban residential areas where the population
density is 124 persons per hectare (50 persons per acre) or
nore, and also in the business and shopping centres enclosed

by these residential arcas.

(14) The higher density town suburbe located on impermeablc
ground.

(111) The more developed parts of local and market centres
located on impermeable ground.

Sewerage is also the only acceptable method of sewage
disposal, from the point of wview of public health, for
coomunities who take their water supplies from local, shallow
wellse.

There arc several other methods of domestic sewage
digposal which are appropriate to arcas where sewerage is
neither necessary nor economically feasibles Most of these
nethods are "individual", in thet they serve only one famlly.

Bucket latrines
Pit latrines
Aqua privies
Cegapools
Septic tanks

These nethods all have optimum applications and each
has some disadvantagess Also, they do not all berform the
sape functions and go they are not always striotly comparable.
A disadventage common to several of the methods is that they
rely upon ground goakage and so are inappropriate where the
ground ls impermesble or where the local water supply is fron
shallow wells,
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Fron evepry point of view, it is most imporitaont that,

 when sewage disposal facilities are provided, they are properly

designed and constructed and are appropriate to the circumstances.
To achieve these, pome form of standardization in sewage disposal
is most desirable and is strongly rccormendeds At the present
time, there are no national criteria or specifications and there-
fore the wnits selected for a particular project depend almost
entirely upon the opinions and prejudices of the responsible
engineer or health officer. This inevitably results in completed
projects of very variable quality and efficiency.

Whilst 1t is not suggested that design and construction
should be stereotyped patterns, nevertheless some standardization
of techniques, design criteria, materials, equipment and spares
would doubtless result in increased sanitary efficiency as well
as congiderable ecconomy., An additional, important benefit of
this type of control would be that less qualified persons would
be able to carry out projcctsas

When a town is sewered, there arc likely to be exdsting
low=cost houses, perhaps built using temporary materials, which
it is not economically feasible to sewer individually. In such
areas, 1t is proposed to provide "cormumal ablution/latrine
blocks", Charging for the use of such facilities is not
recommended because charges would tend to discourage people from
uging them and this would be detrimental to the health of the
entire cormunity.

It is proposed to construct "public latrines" at
convenient locations in all townse The purpose of public
latrines is to merve travellera and others away from their
homes so that everyone at all times has access to sanitary
gewage disposal facilities and there is therefore no excuse
for indiscriminate excretion, which could endanger the health
of all,

If they arc truly to safeguard the health of the public,
public latrines must be maintained in clean and working
conditionse They are likely to require full-time attendance,
and this it 1ls recommended should be provided by the local
authority.
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Tabie 3:5.1 SUMMARY. OF SEWAGE DISPOSAL ANTICIPATED IN KENYA, OUTSIDE NAIROEI, BY THE YEAR 2000

Anticipated Sewage Disposal Method  {Thousands of persons) Projected
- ®ype o : - . population
Cormunity _ ' (1) ' for year
or Aren Seweragel Septici Terge * 4 Smell ¥ |[Aqua Pit Bucket Wone | 2000
Tanks | Cesspools | Cesspools | Privies | Latrines | Lavatories (thousands)
Norsdic - - - - ~ 300 - 700 1 000
Tow proteatial _
rural - 60 - - 60 2 010 60 110 2 300
Kedium & high : : : -
potential 20 130 40 350 - 12 560 - - 13 700
rural - ]
Iow density
wrban 350 360 30 150 170 440 - R 1 500
Eigh sersity _
urben 5 700 180 &0 60 6 000
Motals 6 070 133 | 130 500 292 15 310 60 810 24 500
(1)

That isy dealing with water—borne ssnitation

* That isy not dealing gith water~borne sanitation.
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TABLE 35,2

FYROPOSED TOTAL WUMBIR CF

i, - rve- .

PUBLIC LATRINES TN SERVICE

DURTHC PARTICUTAR YEARS

» : Hethod of | . e o ‘

Bype of latrine drainage 1975 1380 1985 1 1990 | 1995 | 200G

Watcr closets Sewerage 60 215 420 550 | 600 650

Septic tank 60 305 5001 600 700 700

Cesspool 20 80 110 140 , 120 70

Aqua privy - 40 80 140 180 180 180
| Pit latrine - 20| 80| 1o0] ool 1too| 100
TOTALS 200 | 7601 2701 5701 700 |1 700

—— —t o oar
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Sewerage systems and sewage treatment facilitles
require skilled amd regular attention if they are efficiently
to carry out their *baaks.' Prom time to time, it is
necegsary to remove blbolm.gma from sewerss Mechanical
equipment requires propex":._.-mg,intenance. Sewage treatment
und.te require cpmpetent opéﬁti@n and. regula;- servioing.

If these important tasks az;é"'neglected, then many of the
benefits which may be expectéed fron seworage will be lost,
and effectively a propor’h:-kmi .o:f.' th2 capital sum spent on

gewerago development will hé.ve been wasteds

Similarly, the best individualetype domestic sewage
disposal facilities can operate efficiently and in a sanitary
mapner only if they are serviced regularly and kept cleans
If this is not done, by acting as reservoirs of disease, they
may eeuse more nuisance and endanger the health of the
commmunity to a greater extent than if 'bhey had not been
provided in the first place,

It is recomended that pewerage authorities should have
the responsibility of servicing all domestic sewage disposal

Installations throughout the cowmtry; this includes emptying

bucket latrines, aqua privies, cesspools and septic tanks at
appropriate intervals, and disposing of their contentse

' If the sewage disposel development programme recommended
in the reports from this Study is implemented, then it is
anticipated that, by the year 2000, Kenye will dispose of its

‘domestic sewage’ appx_ro:d.ma'ﬁely in accordance with Table 3s5a1s

If the recommendations with regand to the provigion of
public latrines are oari'ied bu‘b-, then the numbers of public
Jatrines in service will increase approximte]y as shown on
Table 34542s

32546 Fmancial Reaources zegun.red to Imglement Reeomendations

It is repeated, fer emphasis, th&'ti the following :Einmcial
estimates cover the whole of Kenya, but with the exception of
Nairobi.
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The proposed national progrsmme for the development

"of urban sewersge will invoive a public expenditure of £ 212

nillion during this century, with a maximun rete of spending
exceeding £ 15 million during 1999  In parallel with this
public development, it is'éﬁﬁﬁmated that the private sector
investnent in individualwtyﬁe domestic sewage disposal 1s
likely to total: approximately £ 203 million by the year 2000

The estimated rate of capital expenditure on sewerage
required is shown on Flgure 3e5.1.

Foreign aid will almost certainly be necessary if the |
recommanded natlonal programme for sewerage ig to be implemented, -
It is believed that, if projecta are properly planned and satig
factory pre~investment studies are carried out, the necegsary
foreign finance will be made available, . Assuming that 65
per cent of capital éxpenditure on sewerage will be financed
by foreign loahns, the ald requirementldf'fhé programme 1is £ 138
million, to the year 2000. '

The anticlpated parallel recurrent cogts of ruming
existing and proposed sewerage geheries plus serviclng 1ndiv1dual-
types df. domestic sewage xnstallations in,KEnya, outside

‘Nairobl, is expected to increase to almpsy,a 944 million per

anmum by the year 2000, as shown on Pigure 3¢5¢2. This
diagram'estimates the running costs during the year 1972

ag £ 2,5 million, This 1s'approximately what 1t would have
cost to run the existing national sanitary facilities, ouﬁside
Nairobi, properly and officiently, but sadly the smount spent
was considerably less than_ihis, resulting in the consequenoces
described earlier in this Report.

The capital costs ox the. proposed puhlic latrine

Iudes Nairobi, will total £ 4.7 uillion
by the year 2000, _The banﬁqaponding recurreont expenditure will
increase to a peak of £ 1+85 million per eamum in 1985, but |
will then slowly fall ag a higher proportion of public latrines
are comnected into the public gsewers.
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Table 3e5e3 Propoged extent: of sewerage in Kenya,
outgide Nairobis by 1983

Type of Comrmmity g Persons Served
. | (in millions)

Medium mnd high potentisl

rural b 0,01
Low denslty urban S

cormmmd ties X : 0,08
High density urban . S

commmities - ' 1.12
TOTAL - R 1,21
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It is of course des:i.rable for all costs associated
with sewerage, both capital ‘aad recurrent, to be covered
by revenues However, the investments’ raquired for sewerage
per caput are larges Thig will frequently mesn very high
thagretical ratese e

Althoug,h industnea and hotels magy be able to absorb
these rates, if domestic rates are too high householders nay

- be deterred from oonnecting to sewerage syatems, a nost

undea:l.rable situation fron i'he national v:LeWpoiz:m.

The rate philosophy suggested is.tkmt the rates should
be ag high as possible, congistent with not deterring too

_many establishments from oomeoting to the. sewerage systens.
. This however is likely to mean that subsidies will bo required
fron the Government £or smaller and poorer Sowns.

Where sewerage is‘provu.d,ed, i“fs is desirable to have

s‘ta:ndard rates for sinilsr types of commmity, In the case

of” mdusmal effluent disohm:‘ges into; puhlic sewersy a a'bandard

"'"formﬂ.a" rather than standa:ed rates would apply.‘ Suah o
.- gysten would result in some oomunmit:.es making a profit and

others a loss, and there wou.ld therefora need o be sone
a&jusmant, directed by the Governuent, with the nore profitm
able authorities subsidl.sing the poorers

" 345eT Recomended s"ub-Oblectives durin@ me next Decade

The 1983 aub-vobjeetimsr which ave :Ln line w:Lth the long
term objectlves, may be categarized as :t’ollows:-

i) Sewerage: %0 provide sewerage to serve & total.
urban population of approximately 1e21 million persons,
distributed ag shown o Table 34503 (this compares with
the approximately 0.2 mill’i.on Wh{} an:joy sewcrage at

the present time).

:LJ.) £lue reos into sewers or
into water resoﬁrcégz i‘;ﬁ.,ofoorie,g w:l.ll be encouraged to’
Cdischarge industrial affluents ilit@ public sewers wherever
they are availablej However, regardless of where effluents
are discharged, natiopal. controls will ensure that sll
industrial effluent ﬁiacharges w:i.ll be to acceptable

gstandards, having been- pre-_-trea‘bed if necessary.
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Toble 3e5e4: Reoommanaed cumulative public capital expenditure
on_gewage disposal in B, O \tside Nairobl

1973=1983
e it S
- Millionﬂ of Kenyan pounds
To be spent onie
] Jy 1978 _ by 1983
Sewerage | 9,80 2757
Public latrines otz ] 2406
TOTALS 10,92 129,63
Téﬁle‘gaé.ﬁ"- Cumilative anticipated and recommended reourrent

. endlture on sewage disggsal in Xenya, outside
- Nairobi, 1 1983 baaed upon 1973 price levels)

Ce S | Millions of Kenye pounds
To. be mpent ofi- — :
S - - : . by 1978 by 1983
ﬁxistiﬁg’éeWerage‘ | o “ : L
projects - ' 0449 ; 0e85
New projects conglructed - § : .
after 1973 . | = 0481 321
Servicing individual~ , A
type sewage disposal . S
ingtallations B - o pe, 16600 . 28,61
meing mblie 1atrines TP 80 S 6401
TOTALS . . . b 19.10 0 38468

Peble 3.5;6 Punds alloceted Ffor Sew

. Waiwobi, in the I\I&Wt Fian, 1974=1978

To be spent onte o Millions of Kenyan pounds

'Providing_sewerageV“-'s b = . De25

Operation, Maintenance -
and Overhesda for = _
Sewerage  * b ' 240373 .

® excluding Nairobi
%  dncluding Nairobi

--’---------(
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iii). Individunl~type sewarc disposal: even by the year
2000, it is expected that the great majority of Kenyals
citizens will hove individual-tyvpe sewzge disposal
arrangenents, such as septic tanisc and pit latrinesj

the future ains should be to ensure that all such
installations are appropriate %o the circumstances and

are properly servicedjy 4t is recormended that guidance
in applying standerdization riodelg, overall supervision
of design and construction, and gervieing, should be the

responsibilities of sewcrage authorities,

iv) Public latrines: these should be provided in all
major towns, and in local and market centres, to cater
adequately for travellers and other visitors; it is
propused that there will be approximately 1 080 public
latrines in sexvice throughout the country, in addition
to those in Nairobi, by 1933, GCuidance as to stundarde
ised designs sultable for particular circumstances

shovld be given by sewerage authorities.

v) Cormwmnal ablution/latrine blocks: It is
anticipated that all densely- populated urban arcas
will have piped water supplics by 1983; it is
recomended that everyone living there who cannot
afford to have ruming water in their homes should be
served by communsl ablution/latrine installations, with
piped water and water-borne sanitation, CGuidance as
to standardised designs suitoble for particular cire

- cumstances should be given by sewerage authorities.

A distinction is made in this and earlier study sewcrage
reports between "public funds", that iz those under the control
of sewerage authorities, and spending by others.

The recormended capital expenditures fron public funds

~ond also the anticipated and recommended recurrcent spending

required to achieve the stated sewage disposal nbjcetives are
swmarized in Tables 3.5.+ and 3,5.5, respectivelys
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It is suggested that nedther the treatment of industrial
efflucnts before discharge nor the construction of commmal
ablution/latrine blocks should be paid for out of public funds;
however, the capital costs of public latrines, which may or nay
not be so finonced, wre for convenicnece and emphasis included
in the developnent estimates given in Tabie Febe‘ts - Tables
34564 and 34545 glve cunulative cost estimates for both 1978
and 1983. The former estimntes are included because it is
considered appropriate to compare the recommended funds with
those allocated in the current National Developuent Flan, the
period of which ends in mid-1978. The funds allocated in the

Plan for scwerage disposal are summarized in Table 3e5e04

In fact, many of the headings given in Tables 3e5.4 and
34545 are missing fron Table 3¢50, An added complication is
that the funds for "Operation, Maintenance and Overheads for
Sewerage" include for Nairobi,  (SWECO, Nairobils Consultents,
estinate that the operation and maintenance of Nairobils
gewerage up to the end of 1978 will cost £1.7265 miliion which,
when deducted from £2.0373, leaves only £0,3108 million for the
remainder of the couwritry)e

Although because of these differences in scope no direct

comparisons nay be made between the tables as a whole, comments

- on their details are possible,

The discrepancy between the anounts for Yproviding
sewerage" (£ 9.8 millions recommended) compared with £ 525
rdllions allocated in the Plan) is consldered accepiable,
especially as the sun allocated represents a tremendous increase
in gpending on sewage disposal over what has taken place during
the past several years; provided that sufficient fumde are

" allocated during the next National Dcvelopuent Flen period,

the 1983 targets can undoubtedly be reacheds
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In this country at the present time, virtually no
town sewerage study reports of prdper gtandard nor naster
gewerage plans existe The preparation of study reports and
magter plansg is considerably cheaper than the implementation
of sewerage projects and th§~funds allocated in the current
Plan will certainly be sufficient to have studies and master
plang prepared for the humdred or so larger Kenyan towns.
When these have been completed, they will form an excellent
foundation for a greatly accelerated urban sewerage
implementation programme durihg'the next National Development
Plan period.

Bilateral agencies are often willing to give grants
for urban sewerage studies; fumds donated in this way are
considered by the Governmment as additional to the funds allocated

. for sewerage development in the National Planse

It is disappointing that no funds are earmarked in the
Plon specifically for the recormended national. public latrine
construction programme which, it is considered, is long overdue.

The funds allocated for sewerage operation, maintenance
and overheads are disappointingly low, when it is considered
that they include for Nalrobi and also comprise the only funds
avallable to set up the recormended national sewage disposal
orgenization (sec Clause 3+1e3) plus the office and laboratory
accormodation and the support services which it must have,

The Plan does not specifically allocate funds to help the
proposed sewerage authorities during their early years, whilst
they are buildings=up their establishments but receiving
relatively little financial return.

In fact, if the propoéed national sewage disposald
organization is to become viable, then funde much greater then
thoge allocated in the Plan will be required. If the new
orgenization is wmable to earry out its respongibilities because
it is financially orippled, then the sewage disposal objectives
and sub-objectives summariged in this Report will become dreams
rather than realistic targets.

| 20083



Page 83

3¢548  Selection Criteria for Sewerage Projects

During the foreseeable future, public funds for sewage
disposal in Kenya are likely to be limiteds They will certainly
be insufficient to cover the costs of installing sewerage, the
optimun method of commmity sewage dispossl, in any but the
more important and populous-tqﬁns and centres in the country.
Elsewhere, the population will have to rely upon "individuale
type! domestic sewage disposal arrangements.

As moncy will be scarce, it is of particular importance
that it is utilised in ways which are most adventageous to
Kenya, and to its citizensa

With this in mind, it is recommended that the firgt
Iglice" of the available money should be used for training
persomnel so ag to ensure that existing séwerage and gewage
disposal instellations are operated correctly and are properly
maintained. Priority should next be given to improving
existing community sewerage schemes and in providing public
latrines in those market towns and centres where travellers
particularly congregate.

Preferably, new sewerage projects, or extensions to
exigting schemes, should be considered only when these demands
have been satigfied.

‘ At this stage, difficult decisions must be made ag to
which of probably numerous possible sewerage projects should
be financed from the remaining limited funds. The funetion
of selection criteria is to\éssist the decision~makers to
choose which schemes to implement.

Generally, more value for money spent will be obtained
by sewering commumnities with large populations; therefore, it
is proposed that the munieipalities should be given first
priority, Next should come extensions to existing urban
sewerage systems, so that they keep pace with developments
Finally, new sewerage projeots should be financed.
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The selection eriteria comprise both primary and,

less important, secondary considerationse

Primery Criteria

A community qualifies for top priority if it should
have sewerage from health considerations, or in order to
prevent the pollution of an important water resource. It
also has a gtrong claim for sewerage if a great number of its
citizens live or will shortly live at a density of 124 persons
per hectare (50 persons per acre) or more, especially if the
local ground is.impermeable gso that "individual-type'! sewage
dispogal is difficult and expensgive.

Secondary Criteria

After possible projects have been short-listed in
accordance with the primary considerations, secondary criteria
become important; these include local enthusiasm for the
sewerage project, the gtage of development of the local indugtry
and the likely cost per head of providing sewerage. It is
strongly suggested that the ability of the community to pay for
the project should not be given unduc emphasis.

30549 The Design of Sewerage Projects

L A

For design purposes, the strength of domestic sewage
in Kenya may be taken to be 55 grammes (0.12 lbs) of BOD and
80 grammes (0.18 1lbs) of suspended solids per head per day.
Based upon the water supply estimates given in Report No 4,
the anticipated per caput sewage flows vary from 65 litres
(14 gallons) per day f{rom persons living in low cost develope
ments, to 120 litres (26 gallons) from medium cost dwellings,
to & maximum of 220 litres (48 gallons) from high income
citizens living in the better class of houses.

Prom the alternatives of "meparate", "combined" or
"partially separate" sewerage systems, the latter is selected
ag more sultable for Kenya,
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In a partially separate system, when it rains the
gsewers take sewage plus the storm-water run-—off from selected
paved areas; it is proposed that yards so drained should be
restricted to those which are normally fouled by animal or
vegetable wastes ~ slaughterhouee and dairy yards and open
market places are exampless

. In order to spread the avallable funds for sewerage
development as fairly and as evenly as poaslble throughout
Kenya, it 1s proposed generally that only “the more deneely
populated parts of any town or oentre ahould be sewereds

However, it is algo recommended that any sewers ;
congtructed should form part of a Master Sewerage Plan for
the particular commmnity. This Master Plan should be based
upon the best long-~range forecast of the community's future
development which is availables In Kenya, this is normally

_the Town DevelopmentePlan, which may show development as far
 ahead as the end of this century but which often covers a
ehorter period, '

It is recommended that sewerage systems should be

designed as if the entire area soheduled for development will
““be saturated by developments Once a_M&ster Sewerage Plen hag

been prepared, then sewerage implementetion should be phased;

although every eewer conabructed ehould*be to the gize and

gradient shown on the Master Sewerage Plan, the area of the
commmity to be sewered during each phase should be Limited

to that already denselyudeveloped, or likbly to be mo in the

relatively near futurc.

It is suggested that the general rule should be that,

when a new sewerage system is oonstructed, it should not be

- necessery to extend the main sewers for a period of at least

five years after construction is complete (although the
congtruction of housing estate sewers and the like should

_ and ig expected to be oarried oub during thls perlod 1o serve

new development).
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Table 345 o7 Types of Sewage Pumping Plants Recormended for Kenya

Approximate Range of Plows

Optimum application

‘ Type of Pump Limitations
Litres per Gallons per !
Second inute
2 to 8 25 to 100 |Solids Raw sewage -
. | diverter
(centrifugal)
8 to 40 100 to 550 |Submersible - Reaw sewage -
. : (centrifugal)
40 to 150 550 to 2 000 LGen‘brii‘ugal | Will perform any The impeller
(dry. well duty but probably ghould be
station) inferior to adapted to the
' ‘reciprocating pumps |particular
when dealing with duty
gludges '
300 and 4 000 end above |Mixed flow Treatment works!  (Not raw sewage
above : g g ' effluents
75 to 7500 | 1 000 to 100 000fjAxial flow Treatment works! Not raw sewage
‘ ‘ : effluents and
S A } digested sludges
10 to 1300 ‘150 to 18 000fArchimedean At inlets to JLift Stations
Screw - : treatment works! only, low
' , - and for sludges heads
4 to 8 50 t6 100 |Reciprocating ‘| Sludges ' {Sereened and
’ - (the range {digested
given sludges only
asgumes
sludge
punping)
- - Adlr 1ifts- Activated sludges |ILow heads
. land effluents
- - Sludge wheels | Activated sludges |Low heads and
o ‘ , vapacities
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A aiﬁilar rule should be sppliecd to sewaze treatment
works.  Their construction sbould also be phased, care being
taken to ensurce that the volumetric treatment capacity of any
treatment works always conforms generally with the total quantity
of water supplied to the community.

As public sewerage systems are provided, local industry
should be encouraged, by economic considerations rather than

by force, to drain factory effluents into the public sewers.

Desisn Criteria for Sewerg

It is proposed that gravity scwers should be designed in
accordance with the Crimp and Bruges! adaption of the Manming
Formula; this formula is particularly convenient because the
results of caleculations are available in simple tabular forms.

This formula, if modified, is applicable to the conecrete,
PVC and pitch fibre sewers availablc in Kenyae

In order te minimize depogition in sewers, and also the
corrosion of concrete sewers and manholes, it is recommended that
the gradients of sewers should be such as to achieve a velocity
of flow of at least one metre (3425 feet) per second oncc every
day during dry weather.

At the present time in Kenya, sewers are normally con-
structed using concrete pipes with rigid joints. Intermational
research and experimentation have recently shown that £lexibly
Jointed concrete pipes are much more suitable and economical to
use that those with rigid joints, and it is strongly recommended
that, where concrete pipes are used for sewers in Xenya in the

future, these pipes should have flexible joints.

Design Criteria for Sewage Pumping Stations

Based upon the magnitudes and qualities of the f£lows to
be dealt withy; the types of sewage punping plant recommended for
use in Kenya arc sumarized in Table 5e5e7s

Wherever electricity is available, it is rccommended that
punmps be driven by electric motors. The presence of cleetricity
algo simplifies pump control, which should be autoaatic so that
sewage punplng stations nced not be continvously manncd.

eeel7
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gqpmunal Sewasc Treatuont

1t is recommendcd that, dwing the forcseeable future,
sewage treatment in Kenya should be provided by waste
stabilization ponds (with artifical acration, if appropriate)
in preference to conventional treatment units,; oxcept possibly
where a commmity already has a conventional treatment works

vitdch can conveniently and ceconomically be oxbendoed.

It is recommended that twe facultative waste stabilization
ponde in series, follcowed by maturafion ponds wnere the removal
of pathogens iz an important requircement, should normally be usecd.
The recommended method of desipgn is in accordance with Gloynals
modifications of Marais! formulac, These havce a factor KT
which varies with the temperature of the locality, and allows
considerable savings in arca and thus in costs when ponds ave

constructed in the hottor parts of Kenys,.

Often, becausc suitable land for Lacultative waste
gtabilization ponds is scarce or very exponsive, it will not be
feasible to provide this form of treatnent, The recommended

alternatives in such circumstances are either mechanically-

- aerated ponds or oxidalion ditchiuse

When it is decided that comventional sewage treatmect
works should be provided or extended, then the types.of uniteg
should be restricited to those ghowm wnderlined on Figure 3e5¢74
Effluent Mpolishing" teclviiques should be used only in very
oxceptional circumstances; even then, maturation ponds showid
normally be veed in prefereace to any polishing process utilizing

nachinery.

The Treatument and Disposal of Scwape Sludaes

As raw gowage sludges are potehtially very dangerous to
health, their disposal iz a difficult problem which nmust be
dealt with carofully, but positively.

The mothods of sewase sludee treatment and dispoual

recommended for Keays are summarized nn Pigure 5e5ede

. ! 00.88
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The pollution problems that now exist and thosc that
nay arisc in the fubturc could be coxrected if the existing
laws, with a few minor amendments and addibvions, were vigorously
enforced, To do this, however, tecimicslly gqualified people
must be employed as the "eyes of tie law! to investigate and

deal with water pollution problois,

In the past, the MOWD, though charged with the respon=-
gibility for this acrivity, has been so under-staffed as to be
powerless in doing its jobs  Whe creation of the Water Quality
Section within the Resources Branch of the MOVD is a pogitive
step in the right dircetiony however, this Scction will only
be able to make a real impact on the national problenm if it is
properly staffed and supported,

As stated in Clausc 3.1.3, it is recormended that a not=
work of water pollution control agencics showld be sct up
throughout the country,:béééd'upon the natural drainage arcas.

The role of thesc agenecies will be that of Ypolicemen"; ‘they
will have the duty of surveying all discharges into this couniryTs
water resources and of pursuing and rectifying any discharge
which, being of inferior quality to that required, is causing an
wnaceeptable degree of pollution. The ecreation an& correct
functioning of these agenecics is urgently required to protect

Kenyals water resources.

. The water pollution control szgencies will take & groeat
nunber of water samples which will requirc analysis and it is
sugrested that the agoncies arce served by three laboratories
spaccd conveniently across Kenyae

National water pollution and sewage treatmont prohlems,
rejuiring detailed study and investigation, will arisc; it is
proposed that such work is dealt with by the recormended Research
Orﬁanization (see Glause 3et1e3),
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Page 88
The Marine Disposal of Sewsge

For the relatively l:f.’ew commud. ties Tlocated “t_)n Kenyats
coast, the discharge of sewage into the sea through submerine
pipelines is :L'i._lcel;y~ to be the oheapes‘b me‘bhod of sewage
disposal,

However, great care must he takenuat the planning
stage to ensure that the marine disposal of sewage will neither
contaminate nor unduly pollute the inshore bathing waters and
beachess It is also important that it does not -adversely '
affect the marine ecology of the coagstal waters, and espeéially
that of the reefy and &oes not harm the inshore fighing
industry, . e

The only Way in whﬁmh the likely effects of mamine
gewage discharges may be predicted is to carry out extengive
marine investigations. To be valid, these should be gentinued
throughout complete cyciea of typical tides, at representative
geagons during at least one complete year. '

The Re-use of Sewage : b

It is believed that the re~use of sewage, or more
probably treated sewage, would be advan‘b&geous for Kenya and.
it :La suggested that it should be encouraged.

Applications congidered pax-ticu.la.rly suiltable” :anlude
the irrigation of agricultﬁral crops or forests,. grqtpndwater
. recharge, f£ish farming anﬂ_fe-use by industry.

"

However, sewage is offensive and potentially very
dangerous to ‘health and its re-=uge is only permiss:i.ble. whers
it 15 carefully supervised;'=” In particular, great care should '
be taken to ensure that amge is not allowed %o conteminate
' "und,erground water resaurm or. cmops vidch arc eaton raws
3.5010 Brelininary I}_e"‘v_;"_‘ ‘;of Hpon Smgage 5 cheng

Included in the aevmrage studics was the preparation of

a Master Sewerage Plan for the town of Ngonge The main object
_'of the Ngong Report (Repoms No 15) wag to demonstrate the

: pwactica.l application of the recomendations nade :Ln Report

'__No 9, "Seleotlon and Daa:t.@n Criteria for Sewerage Proaects"
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Ngong was chosen ag a typical Kenyan town, with an
existing but inadequate public sewerage system, some indusiry
and also with a congested area of tomporary dwellings with
neither piped water supply nor proper sanitations An additional
attraction was that a contoured Town Development Plan was availe
able for the area.

Ngong is convenientily close to Nairobi and therefore it
could become a suitable town in which to give practical training
in- the survey and design of sevverage projects to students
attending Ministry of Water Development training courses.

The existing Ngong sewerage system drains to two waste
stabilization ponds, connected in seriess The maintenance of
these ponds has been neglected over the years and, as a result,
they contain banks of sludge'ris:i.ng almost to water levels  The
secondary pond discharges into a stream which is usually dry.
However, the ponds leak to such a dezree that very little effluent
actually escapes along the outfall pipes

The twelve~year-old gewerage system is limited in extent
and serves mainly the shops and houses around the town centre,
ineluding the market areas Some sewers have collapsed in the
past and have been replaced, Blockages of the sewerage system
are frequent, probably because the untreated wastes from the local
abattoir algo flow into the sewers. The obvious overloading and

unglghtliness of the waste stabilization ponds is also due to the
abattoir wastes. '

The sewerage system required to serve Ngong when it is
fully developed in accordance with the Town Development Plan
proposa.ls will comprise:—

1 300 metres (4 300 feet) of 375 mm (50 inch) diameter sewer,
140 metres (450 feet) of 300 mm (12 inch) diameter sewer,
6 300 motres (20 600 foot)of 175 mu ( 9 inch) diameter sewer,

It is reoommended that the construction of sewers be phased,
in parallel with Ngongls development,

It is further recommended that the existing waste stabilize

~ation ponds should be emptied of sludge and renovated. If this is

don@, ‘l;hey will be able to desl. pmperly with the sewage ourrently

ees 30
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However, it is proposed that this existing ‘works
should be phased out in the long terms It will be replaced
by a now sewage treatment works, to be congtructed on a
different site, of lower elevation than any part of the town,
80 that gravity scwersg only will be required jus’t outside
Ngongts northern boundary,.

The proposed new sewage treaﬁnén’b works will ultimately
comprigos-

() Hand~raked barwscrecnss

(11) Two oxidation ditches, in parallel with each
other, in which screened sewage is mechanically-
aerated by means of horizontal rotors.

(1ii) Four secondary settlement tanks, to remove the
sludge from the oxidation ditch effluents; there
will be provision for returning settled sludge
to the oxidation ditches in order to keep the
mixed liquor suspended solids in these units at
the optimum level,

(iv) A series of four maturation ponds, provided
primarily to reduce the number of pathogens in
tne works' effluent,
The small stream which todey recelves the effluent from the
exlating waste stabilization ponds will also receive the effluent
from the proposed future treatment works.

The estimated capital costs of these proposals, based upon
1973 prices, is as followsse

Sewers and Manholes shs 1 000 000

New sewage trecatment works

(excluding cost of land) ghg 3 000 000
Total X shs 4 000 000

R R S
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306 Water Pollution Control

Most people in the rural areas of Kenya use umtreated
water from rivers and gtreams for drinking and culinary pur—
poses, and probably will continue to depend on these sources

" for many years to come. ""_5!!29*&9 people £i1ll their water

containers at nearby waterco'uraes and carry the water to
their homese If local sources of water become polluted by
sewage, these people will have to make uge of morc distant
gources of supply or they will suffer from thosc types of
illnesses that can result from consuming contaminated water.

Generally, Kenysa does not have a gerious water
pellution problem at the present timej however, the problems
which do currently exist indicate that matters could becone
much more serious in the future if active measures are not
soon taken to control pollutione The cowntry has a rapidly
growing population, an expanding industry and is becoming more
urbanized, In the face of this, the fact that the country's

water regources are not wnlimited becomes importante

There is strong evidence that during the 1950's
something was being done to control water pollution, Sound
legislation had been enacted, up~to~iate sewaze treatment
works were being built and technically qualified personnel
were employed in water pollution control activities. The
present problems exist largely because the operation,
paintenance and improvement of existing systems has been
neglected and because the laws which would have romedied these
deficiencies have not been enforced,

Nairobi and Mombaga are the most important centres of
urban population and industry and will continue to be 8o in
the futuree The Government of Kenya, however, is encouraging
industries to locate in other towns and arcas and, as these
new industrial centres grow, water pollution problems cen be
expected to become more widespread.

see92
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There are few perennial riversg of any size in Kenysa
and few of the towns and centres designated for industrial
growith are located on these rivers. .Mcst of the rivers and
streams which will be used as receiving waters for the
commmity and industrial sewages arc small, and during dry
weather periods have little capacity for diluting wastess
This will either lead %o perlodic water quality problems in
these watercourses or make the cost of sewage treatment very

expengive,

Coffee processing wastes are currently the most wide=
spread source of pollution in the country. There are about
750 coffce processing factordes scattered thrbughout the
gouthern part of the country and many of these factories are
located so close to rivers as to make the treatment of thedr
wastes expensive and difficult, There is an urgent need for
the development of an efficient but inexpensive means of
treating these and other indusirial effluents similarly
resulting from the processing of agricultural produccs.

Currently, several commmities plan to augment exdsting
or congtruct new gewage trestment workse Potentially this
could do much to alleviate problems that now exist where sewage
treatment works are overloaded, Bullding new sewage ireatment
works will not, however, solve Kenyatg future water pollution
problems, unlegs something is done to train the personncl
employed to run these facilities correctly, Currently, most
of the existing sewage treatment works are go poorly malntained
and operated that they are extremely inefficient and in some
cases not functioning at alls There is an urgent need for
operator training that currently is not being met.

This shortage of trained operators for sewage treatment
plants is also apparent in the industrial sector, Few of
Kenya!s commercial and industrial premises trecat their wastes
before disposal; even Where a factory has gone to the expense
of congtructing an effluent treatment plant, because of generally
poor operation and maintenance the efficiency of treatment is
ugually so low as to be virtually useless.
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BT _ Water Regources

3a7a1  Surface Water

. The drainage system.of Kenya is determined by the Great
Rift Valley, which runs appz?mmtely North to South, from the
flanks of which waters drain. weamds to lake Victoria and: @aatwards
to the Indian Ocean. The Rift Velley itself has an internal

drainage. systeme - There are five main drainmge areas in Kenya
as shown numbered on Figure 3.7e1 im

1e Ieke Viectoria

2. Rift Valley

3. Athi/Sabali/Teavo Rivers
4e Tana River '

5« Ewaso Ngliro River

Kenye has a mean annual rainfall of about 500 mm, varying
- from less than 200 mm in the arid areas to over 1 000 mm over the
major mountain ranges, The annual variations are large and the
_ rairpfail_'l.’ iz often erratic,

Evaporation and trang;_;ﬂ.;mtion reduce the effectiveness
of rainfall end influence 'bh«'a; amounts which eventually serve
the water resource éystem of the countrye = Potential evaporation
may be ag high as 3 000 mn &t altitudes of 300 m. At higher
altitudeg it is reduced as! thé temperatures become lower but may
gtill exceed 1 000 mm per anmzm at an altitude of 3 000 m.

Relative to area and population, Kenya has Llimited
surface water resources, w:umthe perennial rivers concentrated
in the central and ccastal a.x'ea.a of the country. About 2 per

cent of the total area of . the c:omtzv or 13 OOO kmz is lake arca.

Reduction in the abmw of ove:s-wed and emdad goils
to abgorb.and retain the radnfall which they receive remﬂd'.s in
water regimes characterized: ;;;y ﬂaahy floods and absence of dry
weather flows, The m:lntemma .and congservation of the cowniry’s
‘Wwater resources is very cloaa;ty tied to proper range and forest
mma@ammﬁ.
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The Hydrology Section in the Resources Branch of the
MOWD is responsible for collecting and evaluating data on
surface water resources of Kenya.

The first river gauging station was opened in 1921.

A network of stations wag: puaoessive]y built up. A major

extension of the network: ms made in the mid~forties, By the
carly 1960's, there were 500 gtations in operation. The number
of stations was reduced in ‘1963. Today there are some 355
shations in operation. -

. Before 1970, stream flow date were manually computed
and records of monthly méahs and extremes of f£low at selected -
r;l.vef' gauging stations were published at mix monthly intervalse
In 1970, the Water Department embarked on a computer prow-
cesging programme to publish the daily values of stream flows
in a re,gfulai‘ manners

At the start of 'hh:i.g WHO Sectorisl Study, computer printe
outs were available for 113 stations for the period 1961-~1970,
Work was in progress to ocomputerize data prior to 1961 for these

-sane stations and to include additional stations in the publication

PILOZYTEINTG »

One of the objectives for Kenyals water development
programme stated in the current National Development Plan is
"to improve the state of knowledge of the country's water
resources and hydrology and to develop adequatc long~term magter
plans for urban and rurdl water developments”

This Study may be seen as one of the links in meeting
this objective, -

The terms of refer-eﬁcet for this Study included the
ocollection and analysis of evallable hydrological data in
respect of surface: water ‘regmmoes and river characteristios,
The need for hydrological maps giving information on stream
run-off was stressed in’ thal’lan of Opermtion.
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The preparation of hydrological run~off maps on a

_ countryw:.de baam is not a routine task, Few countries have

this type of map although they are very useful when, planning

the utilization of water resources a.nd]m& uge. Hydrological

maos published for Noxway’fme:-sewéd .a.s an input to the study.

. _ Erocessing of avad.labla data from river gauging stations,

: mMing flow duration analysis, werc ocarried out by the Study

“teame Data from the 113 stations mentioned above served as a

mejor input to the study. Minimum, mean and maximum daily

discharges had previously been calculated for these stations.

The original selection of the stations was not made with the preparw
. ation of runwoff maps in mindes The geographic distribution of the
stations is such that analysis of data from sdditional stations
was necessary to £ill information gaps.

Procegsing of data from 97 additional stations was
carried out, including flow duration analysis, For these
stations mean monthly discharges were used, while for the other
113 stations daily mean diacharges were used,

All the data which served as an input to the preparation
of runmoff maps is presented in Annexes to Report No 16 (Annex I
c_o#ers Drainage Area 1, Annex II covers Areas 2 and 3 and Amnex IIT
covers Areas 4 and 5). The-data include tables showing available
records of monthly and amuml mean dischargea for the period
19561972 in m/s.

For the stations calculated manually, frequency histoe
grams of the distribution of differcat discharges are presented.
Plow duration curves for 172 stations are included in the Annexes
in addition to a schedule showing the duration of records for all
stations. |

Mean monthly dise\mges and. monthly discharges with 95
pex: am‘-b duration (low :Elow} in 1/s per km drainage arce for
172 stations have been pmttaﬂ on separate meps (see Maps 6 and

| 7 in Append:l.x ¢ to Report Ho 16).
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The mean annual rainfall map was superimposed on the
above-mentioned maps, to show specific runeoffs in order 1o
guide the drawing of the run—off maps of areas with the seme
gpecific run~offe :

Nine different intervals ranging from less than 0.15
/s jm® to more than 8 /s km? were selected for the map showing
low flow analysis (95 per cent duration)s The map has been
printed in colour to facilitate readings, (Map No 4, Appendix C,
Report No 16). |

_ On the mean specific run~off map, the intervals vary
from less than 1 1/s km? to more than 30 1/s kmz, (Map No 5,
Appendix C, Report No 16)s - '

The maps should serve as guides for water resources
planning on a broad scale, = Most of the discharge figures
refer to relatively large drainage areas, which meens that
local run~off conditions for smaller streams do not become
apparent.

The mean mm~off map is more accurate than the low flow
map, as longer records are required to obtain reliable extreme
valueg.

Por more detailed runwoff calculations, it is recommended
that the planners utilize the back-up data presented in the
Annexes, '

The maps together with the discharge data presented in
the Anmnexes should serve as. a valuable input to the Water
Apportionment Board in their processing of applications for
water permitss It is important and urgent, however, that.a more
efficient data bank of permits issued is developed as kmowledge

of previous commitments ia[of;equal importance to totel water

avallability when water iBfallocated.

Approximate domestic water requirements for the yeaxr
2000 were caleulated for both densely~populated and arid areas,
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In Drainage Area No ' (Iﬂke Victoria Catchment) and in

e *ma :Upper Tana and Athi River Catchment areas, it is estimated

that the domestic water requirements will be of the oxder of

10 per cent of the 95 per cent duration £low. This means that
for high and nedium poten‘bia«l areas it should not be necessgary

to dntroduce major stream sterages and transport of surface water

: _:QQ;:‘_ domestic purposes, exeept for the larger towns.

Calculations of water demsnd in areas of the Rift Valley
indicated that these semie-arid parts will have to rely on ground—
water resources to an even greater extent in the future.

‘The Kenya Govemmazi_t plans to launch a Master Water Plan.

‘Study, The Study should include considerable hydrological work,
for examples—

(1) Evaluating and eliminating the backlog of
processing of river gauging data.

(11)  Reviewing the hydrological network, with
special emphasis on expanding the network to semiw
arid and arid areams of the country.

(4ii) = Analysing the frequency and distribution of
floods and droughts,

(iv) = Water balance studies,

The Magter Water Plan Study should also include advice on
the establishment of an effective data bank for water permits
issued, and the setting up of a water quality networl,

3«Te2  Groundwatexr

The time available within this Project for the atudy of

the groundwater resources. of Kenya wag very limited and d4id not

permit full utilization of ‘data: availables . Report No 7 gives
a very goneral plcture af “the qumtity, quality and d:l.s'hm.bution
of growndwater in the ooth:ry -and indicates what work should be
undertaken in the future i im@wove the knowledge of Kenys's
groundw&ter regources,
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4 RECOMMENDATIONS REQUIRING DECISION AT MINISTERIAL IEVEL

441 Monagenent, Organization and Manpower

4e7¢1 The Permanent Sccretary of the IMinistry of Water Developuent

- e o e em m -

In accordance with the Plan of Operation, the Ministry of
Agriculturc was the co-operating agency for this Project; the
MOWD has now taken over the relevant functiong from the Ministry

of Apgriculture.

In order to utilize the output from the Study, a cormittee
should be established to work out an implementation prograrme of

accepted recommendationses

The implementation committee should be appointed by the
Permanent Secretary of the MOWD., It is recormended that at least

the following Ministries should be represented on the cormittcoiw

The MWD
The Ministry of Local Government
The Ministry of Finance and Planning

The Minigtry of Health

It is suggested that the Comrdttec should have few but

sendior members,

For each accepted recommendation, an officer (not
necegsarily a nenmber of the committee) should be made responsible
for the implementation and should periodically report progress

to the Implementation Comrmittee.

The committee should arrangse for the preparation of

Cabinet paperg for those recormmendations requiring Cabinet deeisions.

4ele2 The Duties and the Responsibilities of the Ministry of

— - o e ew My me

Water Developrnent (MOWD) should be_cleorly defined

The terns of reference of this new Ministry are described,
but hidden, within the current National Doevelopnment Plan. It is
gtrongly recormended that these terms of reference should be more
precigely re—written and then communicated to all Govermment and
other responsible agencies throughout Kenya, so as to eliminate

the doubt and wncertainty which now ofton cxists.
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Thig is particularly true on the cases of sewage disposal
and water pollution controle Especially in the latter case, 1t
is not absolutely clear that the MOWD has overall national
responsibility in this sector, and it is recommended that a

Cabinet paper bto cstablish responsibility should be preparecd.

4e143  Long-Term Plans for Offlce Roqulrementc for the Minigtry

iﬁélgmgnﬁog

The MOWD Headquarters are divided between borrowed
accormodation in the now Mindstry of Agriculture building and
temporary office buildings in the Nairobi Industrial Area.
Conditions are already overcrowded and there arc no definite
plans as to how the expected additional staff will be accom

nodated.

The only pogsibility for expansion within the present
Indugtrial Arcn site would be to ereet a multi-storey office
building after demolition of some of the temporary buildings.
It is understood that an office building to be constructed in

another part of Nairobi ig the solution favoured by the MOWD,

The elapsed time between the preparation of plans for
new offices and their availability is considerable. Therefore,
it is most urpent that the planning for new offices for the

MOWD Headquarters getes underway.

Most of the Provincial offices are also congested and

inadequate and need to be expanded.

The District Water and Scwerage (and the Water Pollution)
Control agencies will all require office buildings in the

Provinces, when they are created.

441¢4  The Nairobi Water and Sewerage Departnent should be

A decision should be made irmediately as to which one
of the future organization alternatives described by the Swedish
consultants, SWECO, in their reports issued under the Nairobi
Sewerage and Groundwater Survey Project, is acceptable, and the

alternative decided upon should be implemented irmediately.,
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44145 The Administrative Wing of the MOWD should be strengthened

Incfficiont adminigtration hag often been the cause of
bottlenecks in the past, and it is recomuended that an overall
review of the present administrative organization of the Ministry
ghould be made with a view to upsrading posts, wherc appropriate,
and to creating new Sections and Divisions with specific

responsibilities.

At the same time, it is recommended that specialists
should be engaged to develop and install improved adminigtrative

systens for specific arecas, for exanplei-

(1) In persomnel record-keeping
(i1)  In accounting

(iii) In procurcnent of stores

4.1.6 Pogitive Action should be taken to overcerme as soon as

A maggive recruitment programme ghould be laumched
Immediately to £fill cxisting vacancies within the technical wing
of the MOWD, Particular enphasis gshould be placed upon obtaining
recruits with proper experiencce and coripetence. At the samc
tine, the status of all the key positions within the Ministry

should be re~congidered and posts should be re—graded if appropriate.

4e1.7 The Demand_and_Supply of Kenya Civil Engineers_should be

- e - e e mm e e mm

gsiaglished and aczign_taken to balancg Ehg siﬁuﬁtiqg_}g

— A e e P A

Ehg future

The smnual increase in demond for sanitary engineers for
water and scwerage within Kenya, taking into account denands fron
central and local govermment and from the privatc sectors, exceeds
the present output of Kenyan civil engineers fron the Nairobi

University.

The denand for ecivil engineers from other sectors is even
greater, It is recormended that on ad hoc Civil Engineering
Manpower Planning Group should be established between the najor
users of civil enginecers and the teaching and training organize~
tions in Kenya. The terms of refercnce of this Group should be
to study the overall long-tern demand and supply situation, and
to make recormendations as to how Kenyals needs nay be nete
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447148 The need to recrgiﬁ @xgaﬁr&aﬁe_EEgingers for the
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Community Water Supply, §eﬂe£&ﬁenagd;Wator Pollution
Control sectors for several Xears o corie Ehgu%d_bg

I N R e Tl . I Y vy oy e o e

recognised,

As implied by the previous rccormendation, it will not be
possible to recruit Kenyan civil ongineers in sufficient nunbers
for these sectors for several ycarse ‘ BEven if the intake to the
University is expanded during the next few years, it will take
another three or four years before the output increases and nore
vears beforc these new engineers will have gained sufficient

practical experience to take over senior pogitions.

Both the MOWD and the Nairobi City Council have been
rather unsuccessful during recent ycars in rcecruiting both Kenyan
and expatriate enginecrs and nany established posts remain vacante
The reasons for these failures should be investigated so that a
more realistic and sophisticated rcceruitnent policy can be adopted

both within Kenya and for expatriates.

An important point is to ensure that the conditions of
service for expatriates are competitive with the world nmarket,

80 that they will attract competent ongineors,

4¢1e9 A less_rigid Recruitment Policy and improved Reerudtnent

Procedures are required

LI R ) T -

In the past, the MOWD has often failed to roeruit the
ekperienced technical manpower it requires because of inefficiencies
in its recruiting policy and procedures. In view of the prescnt
desperate nced to recruit persomncl, it is rccommended that the
present policies and procedures should be carefully reviewed and

streamlined whercver possible.

should be created in the Ministry of Water Developrient (MOWD)
The past problens of manpower recruitment and training

have often been the result of divided responsibility. It is

recormended that a new Division, with the sole responsibility for

nanpower recruitnent, training and personnel mattors, should be

egtablished within the Ministry as soon as possiblce
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441411 The Developuent Programes of the Ministry of Wator
Development (MOWD) should be_publiciged, and_the Public
should be educated into using corrcectly the gqgi}itiég

grovided

Public support is vital to the success of any national
Prograrme., The MOWD water supply and sewerage development
prograrmes should recedive sufficient publicity to ensurc that
the Kenya public fully appreciates the benefits of and wants the
Tacilities which will be provided. At the sane tine, the people
of Kenya should ve taught, wherc necessary, how o use and maintain
these facilitics properly. They should also learn that it is
fair and reasonable that they should have to pay for such services,

in proportion to the benefits they personally receives.

4e115 A National Research Organization should be_ecgtablished

There is need for investisntion and research in the water
supply, sewerage and water pollution control scctors. It is
recormended that a national Rescarch Organization should be
created, to deal with these matters and to handle also the coll~
ection and publication of statistics and records and the

digsgemination of technical information.

det1s14 A Magter Water Plan Study Ehould be ecarried ou

As nentioned in sub-Section 1.2 of this Report, the WHO

Sectorial Study was planned to be a fore~runner of a lMaster Water
Plan Study,

This new Study should includci-

i
(1) Projections of the long=term demend for

water fron all sectors depending on water,

(ii) Purther assessuents of the country's surface

and proundwater regourcces,.

(iii) Preparation of an efficlent systen for the
processing of dato on water permits issued and

expecteds
(iv) Recormendations on methods, procedures and
organization for water managenenta

(v) More detailed recommendations on training

programmes in the watcer resources scctor.
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a2 Water Legislation

4e2e1 The Water Aot ghould be Amended

The Water act should be amended to reflect the establishe
ment of the MOWD and the de-gazetiement of the Water Resources
Authority and Regional Water Committees,

The duties of the Water Apportionment Board should be
clarified. The Water Act should further be amended to state
that it and its subsidiary legislation also apply to local

authority water undertakers.

4e2.2 A New Comprehensive Water Act should be Established by_ 1978

The Kenya Water Law is bagically sound and adequate, although
involving a multiplicity of Acts and other statutory instruments.
It is recommended that & Bill consolidating all the law relating
to water, sewerage and water pollution control should be introduced,
to become law by 1978. By then, the Govermment'!s policy on the
organizational structures of the various sectors should be known
and experience of enforcement will have been gained. As drafting

of such a Bill is a lengthy process, an early start should be madee

4e3 Water Supply

4e341  Recurrent Budgets should be rolated to_tgc;ngglgpment
Budget

— e

In the water supply sector, recurrent budgets have in the
past often been related to the previous year'!s recurrent budget
rather than to the same year's development budget. As a result,
recurrent funds have for geveral years been too low To cover

administration and running expenses.

Money will inevitably be wasted if new supplies and
services are developed and then insufficient funds are allocated

to maintain and operate them,
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4e342  Government Pricing Policies on Cgmmunlzy Water Supplleg

should be ostabllshed

— o s S e

In this exercisey urban and rural areas should be dealt

with separately.

A viable pricing policy is required for water supplies in
urban areas. Rates should be fixed so that the revenue generally
covers loan repayments on capital plus operation and maintenance

costs, with possibly crogss-subsidy between communitiess

The Govermment is currently implementing a massive water
development programme in the rural areas, Although a pricing
policy is urgently required, it should be at all times realized
that this programme must be subsidized from other sectors of the
geonomy, in line with the Government policy of improving
conditions for the rural population. An advantage of having a
nationally recognized pricing policy on water supplies in rural
areas would mean that the extent of subsidy within the sector

and from other sectors would be known,

It is recommended that water from individual comnections
in rural areas should bc charged for, the aim being to cover
operation and maintenance expenses, in the long~-term. Cormection

fees should be kept low to encourage individual cormectionse

4+3e3 Water from Communal Water POlntS Bhould be Free

It is recommended that water from communal water points,
which should be of simple construction and few in number in high
and medium potential arcas, should be delivered free of chargc
to the people, perhaps not in the long-term but certainly during

the next few years.

4e5ad Communal Water Points which have been Closed for None

Pagnent should_bg Reopencd |

Operating staff of the MOWD werec. instructed to close
commnal water points on 1 October, 1972, if the user groups had
not paid their water rates. Many communal water points were
closed and are still not operatings In a few cases, the water
fees were paid; there are also instances where water points are

operating, although the fees have not been paide.
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If a decision is taken that, as recommended in Clause
44343, water from communal water points should be provided
free of charge, then it follows that all such facilities now

cloged should be re~opencds
4s345  Water Supplies_in §ett&egegtAAgegs_agd_tgoge_ogegaieg

by, County Cowncils showld gvenbually De teken over by

It is obvious that many County Councils have insufficient
resourcaes to operate their rural water supplies. Water schemes
developed in settlement areas are also deteriorating becausc of

poor operation and maintenances.

It is recommended that supplies not properly run should
gradually be taken over by the MOWD, This is a major task and
requires considerable preparation by the Operations Branch of

the MOWD, and reinforcement of manpower, equipment and funds.

A policy on takdng-over such schemes should be decided and

a programme for implementation should be prepared.

443.6 i Bguitable Balance should be Kept bebwoen Inyestments
in Urban _and Rural Water Supply Develoment

-~ -

Prior to 1969, virtually all efforts on the development
of community water supplies werce dirccied at the urban areas.
Barly in 1970, a credit agreement was signed with the Swedish
Government for rural water supply development, and a massive
rural programme was launcheds At sbout the same time, negotia~
tions with the United Kingdom for a credit for urban water supply
development failed and, for a period of about four years, funds
for the augmentation of urban water supplies operated by the

MOWD were very scarco.

With the rapid urbanization taking place in Kenys, it is
most important that the urban water supply sector is allocated
sufficient fundg to maintain an adequate service. The urban
population is captive of the community water supplies and an
inadequate supply is a major health hazard. Urban areas are
also more dependent on water supply for economic development
than arc rural areas.
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The Government should aim at an equitable balence in the
allocation of funds between the urban and the rural sectors when

negotiating for finance from donor and other financial agenciese.

44307 Punds for Rural Water Development should be Dlstrlbutud

- s wm mm R ey S em e e Em e e Ll TR R I B

In Proportlon o Populatlon Unserved

It is recommended that the development funds allocated to
rural water development should be distributed over the dlstricts

in proportion to population unserved by a commmity water supply.

Expected benefits from rural water supplies in high and
mediuvm potential areas are primarily of economic character,
although health and social conditions will also improve. In
the low potential areas, the health and social benefits dominate
and the gchemes are justified primarily on humanitarian groundse.
It could be argued that the low potential areas should be given
priority and the more well=to~do populations in high and medium
potential areas should wait wntil those Lliving in more arid areas
have been catered for. It is mogt dmportant, on the other hand,
that the potential of the more humid areas of the country is
utilized for the general growth of the countryl!s cconomys
otherwise, the nation will not be able to afford to develop and

help the poorer areas.

4e348 Investlﬂatlon and Research | into Communit; Water Supplies
L~ 2

should be carried out

Mﬂl—l—-—i—_————

The research recommended in the water supply sector includes
both techniecal and economic gtudies.

The technical studies should be aimed at investigating
exlsting systems and facilities with a view to arriving at more

efficient design criteria,

The economic research activities, although also concerned
with the improvement of the standard of service, should concentrate

on such areas agie-

i) The volume of water consumed from individual connections.,
ii) The demand for individual connections.

1ii) The ability and the willingness of the consumers 1o
pay for water, for different degrecs of service.

iv) The impact of water supplies on and its inter—
relationship with other development inputs.
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4e4 Sewerage

L A e T ]

4e4al The Relative Priority Eaﬁigngl&y_og §ege£a§e_agd_82n§t§rx

SeWeﬁe Disgosa& ghguid;bg éogigeg and Esﬁaglisheg

The Project reports describe the rcgults of past negligence
in this scotor, explain the consequent dangers to health and to
Kenya'!s water resources and strongly rccommend that sowerage and
gewage disposal recelve proper priority in the future. Acceptance
that sewerage and sanitary sewage disposal are important and
should receive priority carries with it the obligation for the
Governuent to provide the necessary trained manpower, resources and
support, without which the stated objectives have no hope of being
achieved. In particular, the new national organization for
sewage disposal, as proposed in the Project reports, is considered

an absolute necessity to future succcss.

4e4e2  Recurrent Budgets should bear a closer relationship to

i e e - — — g

the Services o be pgoﬁiéeé

L I R S

At the present time, the operation and maintenance of
community sewerage and the gervicing of individual~type domestic
gewage disposal arrangements are the responsibilities of loeal
authoritiess The standard of gervices provided by these

authorities is usually very low indcoed.
The major constraint is lack of available finance.

This situation is not causcd solely by the lack of a
national pricing policy for seweragce; it is more often due to
local authorities diverting scewerage revenuc into their gencral
funds, '

It is rccommended that sufficient funds should, in the

future, be allocated to these important scrvices,

4e4.3 A Nafional Pricing Policy for Sewerage and Scwagg

Digposal ig pequired .

A national pricing policy to cover not only community
sewerage but also the servieing of individual-type domestic sewage
treatment facilities, and the acceptance of industrial effluent
discharges into public gewers, is urgently required. The
general aim of such a policy should be to ensure that revenue, in
the long=term, will cover both capital repayments of development

funds plus operation and maintenance expenses.
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There are several attractions in having a standard rate
for urban sewerage, based upon volume only in the case of
domestic users, for all towns throughout Kenya, with the posgible
exceptions of Nairobi and Mombasa, wiiich are both uniques A
corollary to a standard domegtic sewerage rate would be a standard
national formula for determining charges for industrial effluent
dischargeé into public sewers; this formula would take into
account not only volume but also the quality of the industrial
effluent discharged.

It should be noted that, if it is decided to have standard
national rates for sewerage, then some crosse-subsidy between urban

commund ties should take placea

4e444  The Ministry of Water Development SMOWD) should control
all Sewerage Development Fundg '

At the present time, althoubh the MOWD is technically
regpongible for sewerage development throughout Kenys, outside
Hairobi, development funds are stlll controlled by the Ministry
of Iocal Government.

This situation has led to difficulties in the past and
should be remedied by giving the MOWD complete control over the
fundse How this should be done needs careful investigation
because the Ministry of Local Government are, at the present time,
merely acting as agents for Local Authorities, who have the
responsibility of repaying development loans.

44445 Regearch _ shouLd be_ carricd out _in the Sewerage | uoctor

Potentially, great economics could be made in Kenya in
the future if it could be certain that design criteria and the
types of installations provided took complete advantage of Kenyals
favourable climates

Investigations and research are urgently required to
establish precigely where existing criteria may be improved and
economies madca
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44446 The Locatlgn of Industrles in Towns

The haphazard locatlon in towns of industries which produce
highly polluting effluent discharges can result in considerable

problems in the treatment of the community scwagce

It is recommended that those Government officers respons~
ible for the efficiency of the treatment and disposal of sewage
throughout Kenya should be invited to comment and attend
negotiations at the plamming stage of any new industrye. These
officers should also have powers to prevent the location of a
new factory in a particular commmity if this is necessary to
protect the community sewerage arrangements and the environmente.

4.4.7 Public Latrlnes ghould be 2 ov1ded in Important Centres

_—uumﬂ-—u’——-ﬂﬂw — gy e wm ﬂ"—“-‘

It is recommendad that a programme should be launchcd to
construct public latrines at busy locations in all Kenyan towns,
in order to gerve travellers and others away from their homes
80 that everyone at all times has access to sanitary scwage dis-
posal facilities. In this context, towns include also locations
where large markets arc held and transfer points on the countryts

transportation systems.

4,5 Water Pollution Control

44501 The Nntlonal _Importance of _Water | Pollution_ Control
should be recognlzed '

Kenya’s water resources are an invaluable and irreplaceable
asset to the country. However, some are in danger of becoming
so polluted as to become worthless to societye = If the Government
wighes to eliminate this danger, then it should, as quickly as
posaslble, take steps to build up a competent and effcctive national
water pollution control organization, as described in the Study
reports.,
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4e5e2 Eegegrgh_sgogld be_carried out in the ficld ot Water

The nim of water pollution control is to maintain the
quality of Kenya's water resources at a satisfactory level. A
grecat deal of local knmowledge is required to determine what this
level should be for each particular resourcc. The next stage is
to decide upon Quality standards for cach sewage discharge into a
water resource., To decide this, it is necessary to be able to
predict the effects of polluting discharges on water in Kenya's
varying climatic conditionse

Research studies and investigations would provide the
answers to these problems and thus, by ensuring that standards
were never more severe than necessary, would doubtless allow

conglderable economies in sewage treatment facilities 1o be made.

4e5¢3  Investigation is required into_ the ﬂlnanolal Implloatlons

- ww dmm mm ewh e A mm mm omm e A e e e e

Water pollution control tends to aim at an ideal state
where no water resource is polluted. The results of a vigorous
water pollution control policy are sewage treatment expenses for

communities and for factories.

A developing country such ag Kenya cannot afford to maintain
pollution~free wabter resources; some balance has to be reached
between what is desirable and what the cowntry can afford. This is
no casy problem to solve and requires detailed study which, it is

recommended, should gtart as soon as possible,

44544  The Location of Industries

It is not yet nationally recognized that the costs of
digposing of the effluent from a new factory can vary very greatly,
depending upon the particular water resource into which it is
discharged. Thig is because the quality standards of an effluent
digcharging into a water resource which provides considerable
dilution, or which is not used for drinking, can usually be very
much lower than the standards required for discharge into a small,

but important, watercourse,
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It is strongly recormended that those Government officers
responsible for water pollution control should be invited to make
comments and attend negotiations at the planning stage of any new
industrye. Thege officers should alsc have powers to prevent the
location of a new factory on a particular site if they congider

that it will endanger an important water resource.

44545 Steps should _be taken to rcduce Soil nroslon

— T e e G o wW R e W e e ma A

Eroded soil entering a water resource is just as much a
pollutant as are many types of industrial offluents. However,
eroded soil cnters water resources naturally, during rain, and
therefore cannot be controlled by a normal water pollution control

Programme.

It is strongly recommended that the Ministry of Agriculture
should look into methods of reducing soil erosion, not only because
it is & pollutant bubt because it is also a tremendous waste of

Kenya's resources.

446 Water Resources

446,1  The Availability of and Demand for umportant Water Resources

ghould be balanced

Any water resource in Kenya is limited in quantitys.
Therefore, if the possibility of overwcommitting its resources
is to be avoided, the Water Apportionment Board must accurately
know the volume of wcommitted water before it can properly agree

to a new abstraction request.

In fact, at the presont time, the Water Apportionment
Board very rarcly has this information, and it ig therefore
recomiended that the necessary work to supply this data should be

commenced as gsoon as possiblo.

4.6,2 Kenyals Groundwater Resources should be investigated and

- om pm i ma o m oaw

Knowledge of the whereabouts and volumes of Xenya's ground~
water resources is very sketchy. Much more inforwmation is
necegsary if groundwater is to bc properly developed and managed,
and it is thercfore recommended that appropriatce systematic

investigations should commence.
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5 RECOMMENDATIONS WHICH CAW BD IMPLEMENTED BY 1HE
DIRECTOR (F WATER DEVELOPVENT

Se1 Management, Organization and Hanpower

s ———

5e141 lore Effoctlve Steering of the MOWD's Activities should

The MOWD is basically functionally organized and a number.
of varied work programmes, competing for the Ministry's resources,
are going on simultancously. (The mejor current prograrmes werec

described in Clause 3.1.2 of this Report).

Effective steering from the top of the organization i1s
egsential when so meny programmes have to be executed in parallel,
Priorities between the programmes must be established and con-
tinually reviewed by the senior management of the MOWD,

It is recommended that a Monagement Committee, chaired by
the Director of Water Development and consisting of Branch Heads
plus the Heads of the Water Supply and Sewerage Planning Scctions,
should meet regularly to establish objectives and priorities, to

report progress and to identify and solve problems.

5¢1.2  The Mlnlatry of Water Develogment (MOWD) should contlnue

It is not feagible to build up tho Ministry!s manpower
resources sufficiently to be able to carry out the development
of sewerage and of major and intermediate water supplies by
internal resources. The services of consultants and contractors
should therefore be utilized. It ig recommended that the work
is distributed over a number of consultant firms, to encourage
competition and to avoid the capacitics of the consultants from
becoming a constraint, On the other hand, the number of firms
should be limited as the MOWD work volume on supervision increases

with the number of firms,
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5¢1e3  The Training Nceds and Programues of_sub-professional

P . .

between the MOWD Training School and the various polytechnics
engaged in training technicians, Digcusgions are required between
these various ieaching institutions vo dceide upon the opltimum woy
in which proper training can be given to the many sub~professional

recruits the MOWD will require in the future.

Contact should also be made with the University of Nairobi
and the Ministry of Health Medical Training Centre with a view to
malcing optimum uge of the limited, relcvant teaching expertise

currently available in Kenya.

5¢144  The Minigtry of Water Development (MOWD) Training Facilities

should be concentrated in onc arca

The congtruction of a hogtel for the Training School on a
site about two kilometres from the MOWD Indusirial Area Head—
quarters is ncaring completion. It is proposcd to bulld a new

workshop plus new classrooms on the same site,

It is recommended that this work should be given priority
so that the lack of such facilitics doces not become a congiraint

on the training of the technical persomncl required by the MOWD,

5¢1s5  The Ministry of Water Development (MQWD) should offer

The MCWD should offer both first degreo and post-graduate
scholarships for students to pursuc relevant studies. Students
should be bonded to work with the Ministry for at least two

years after the end of the course.

It is suggested that the more succegsful polytcchnice
trained sub-profesgsionals in the MOWD would be suitable candidates
for sponsored first degree courses, after they have proved their

interest and abilities during say two years! practical experience.

In the past, the MOWD employed second-year University
students during their short and long vacations. This resulted in
students joining the MOWD when they graduatod. Provided that
uwnder—-graduates can be interestingly employed at the MOWD, without
adversely affccting the development and other programmes, then
offering vacational work of this type scems an excellent methed

of attracting new recruits to the Ministry. 117
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5146 Mlnlstry of Water Develogment.QﬂNM) Porsonnel should be
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Bvening classes in various subjects are offered by the
University of Nairobi and other training institutionss  Although
the fees are ugually low - for example, the University offers
courses in computer programming for approximately 100 shillings -~
they are sufficiently high to be a constraint for many employees
who would like to attend them.

It is suggested that staff of all grades in the MOWD should
be encouraged to atbtend courses which will increase their technical
knowledge, and that such demonstrations of enthusiasm should be
noted on their personnel records. = Funds for this type of training
are available through the Ministry, but the procedures to obtain
such support nced to be streamlined. The availability of funds
for further cducation should be widely advertised amongst the
MOWD employees.

5s147  Regular Seminars should bonheld for both ¥ Eeid and
Headquarters Staff

The twice~yearly seminar for Provincial Water Engineers/
Officers has proved very usceful in providing a better understanding
by Provincial and Headquarters'! staff of the other parties!
problems; they have also improved communications betweon Head—

quarters and the Provinces,

It is suggested that similer regular seminars should be
held for other types of staff within the Ministry. The seminars
could include some element of training, It is suggested that
seminarg would be particularly useful for water bailiffs, hydro-
logical assistants, water pollution control inspectors and
geWwerage personnel,
5¢1,8  The ErBV¢nc al_and District Organizations should be

Out of the seven provinces and Nairobi Extra Province,
only three are headed by qualificd enginecrs.
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Responsibility for the development work is being
centralized at the Headquarters in Nairobi, but the work volume
on operation and maintenance is cxpanding and the main responsib-
ilities rogt with the Provincial Water Engineers/Officers; they
therefore require technical staff and also considerable input
from accounting and persomnel staff. To datey there has been no

significant increase in numbers of Provinecial staff.

Tor each gazcetted water supply, operation charts are
prepared monthly for cach schome and submitted to the Provincial
Water Officer through the Water Ingpectors. Oneo copy of each
chart is submitted to the Operations Branch of the Headquarters
in Nairobi, A study of these charts reveals that the followwup
by the Provincial staff is considerably less today than a few

years ago.

Because the work programme of the MOWD in the past hasg
been concentrated on the urban areas, the Ministry is relatively
poorly represented in the rural areas. With the introduction
of the current lerge rural water development programme, the

organization is facing mesintenance problems in these areas.

It is recommended that the programme of establishing
mobile district teams to service the rural supplies is
accelerated.

5¢1e9  The efficiency of the Secretarial Services provided should

be improved T T

The shortage of skilled secrctaries is a constant complaint
within the MOWD,  Important lettors and reports are often delayed
becauge of the shortage of secretarial capacity. Often, these
documents have to be corrected and re~typed scveral times before
they reach a reasonable standard. The result is that time is

wasted for the already overworked technical persomnel in the
Ministry.

It is recommended that positive action should be taken
to dwmprove this situation.
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5.1.10 Thg Bifigioncy of Support Servicgs showld be_improyed

Technical staff frequently lose time becausc of the
inefficiency of support and back-up services. In particular,
discipline secms frequently to be lacking amongstuore junior
personnel, such as messengers. Often Junior staff cammot be
found at their posts and this can cause scrious delayss  Telephone
calls are difficult to make out of and into the Minigtry and it
seemg likely that this difficulty is due, at least in part, to

junior staff using the telephone for private conversations.

It is recommended that pogitive action should be taken

to improve the efficiency of these scrvices.

51011 The Departmental Flllnp gygtem needs 1mprov1nﬂ

— o g e

The present £iling system has several defects which result
in letters being incorrectly filed and in the bulk of correspondence

being filed on relatively few general filese

It is recommended that the filing system should be
thoroughly overhauled, with a view to making it more cfficient.

Helel2 ghe Idaison between Unltﬂﬂeado_and their Sta¢f uhould bo

Emgrgvgd;to Motlvate Peogle in th01r;Wor§ ‘
In order to motivate the omployeos, there should be close

liaison between unit heads and their staff,

Regular staff meetings, wheore all the members of a Division
or Scction can have an overall view of the on-going activities and
an opportunity to air their problems and express thelr views, can

greatly improve the morale among the staff.

5¢1e13 The Time Dlst“lbutlon Syutem should be Re~Introduced

Durlng 1970, a time dlstrlbutlon system was introduced
to record time spent by all officers on the various programmes
and also on individual gchemes within the programmes. The emphasis
of the system was concentrated on obtaining a frue picture of over—

head costao.

The analysis of the data was complicated and there were
congiderable delays between the collection of data and the
reporting of analyses, which meant that the reports could not

be used by senior monagement as a tool for allocating resourcess

eee 120
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The systen doteriorated and was abandoned after about

a year and a half,

It is recommended that the system should be re-introduced
and that it should be operated by the Water Supply Planning Sccetilon.
Reports on monthly and accumulative utilization of the Ministryts

manpower resources should be issued to fthe Management Committec.

The collected data would assist the establishment of
priorities and the allocation of manpower resources to the various

WOk progranmes.

5¢1s14 Bhortage of Trangport should not be allowed to_become &

constraint

The work of the MOWD covers the whole country.  Also, the
nature of the work carried out by the Ministry is such that matters

which need urgent attention often occur,

It is recommended that all officers holding responsible
posts should be given the authority to solve their pergonal
transport problems. If no official vehicle is immediately
avallable and a journey is necessary, then they should be allowed
to use their private vehicles and be reimbursced accordingly with
a minirum of formality.

5s1+15 Increased temporary Office Accommodation will be required

o — omw . - —

pending the construction of the new Ministry of Water

Deyelopmen’ Headguarters

With refercnce to Clause 4.1.3, the proposed permanent
offices for the MOWD will not be ready foxr occupation for some
time. In the meantime, recruitment ism rapidly increaging the
number of staff within the Ministry, Accommodation in the
Industrial Area offices ig already overcrowded and it is recommended
that serious thought should be given immediately to where the new

recruits are to worke.

Adequate office accommodation ie dmportant to morale and
efficiency.
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5.2  Water Legislation

-— A e Em e e

5201 lodel Sanitary Bye-Lawg should be preparcd for adoption
Most of the deficiemcics in the sanitary legislation of
Kenya concern local sanitary bye~laws, and it i recommuended that

the preparation of model byeelaws should be treated as urgentes

However, it should be noted that the recrultment and
training of persons to enforce these bye-laws must parallel
their preparation, if the bye-laws are to produce the desired

regults.

56242  Establish Procedures_and publish Related Iorms

Many of the powers of the MOWD in the Scwerage and Water
Pollution Control Sectors are only now being exercised for the
firgt time; the time is thereforc appropriate to lay down formal

procedureg for recurring basks and operations.

Thig is particularly true concerning the cenforccment of
sanitary and water pollution control legislationa Bifficiency
will be increasced and the work involved reduced, if standard
forms arc published to cover the various requests and steps

involved.

It is recommended that procedures should be established

and reclated forms should be published as soon as possible.

However, thecse siould only be done when there are
sufficient competent persons available to deal with the forms

and to enforce the legislation.

5¢3 Water Supply

pe3e1 & lNarketing Section ghould be Bstablished within the

-~ o s em

Conguners ghould be actively encouraged to have individual

piped connections to their premises wherever circumstances allow.

The marginal cogt for connecting additional customers to
piped water supply systems is often very lowe The economies of
many urban supplics couwld be improved if efforts were made 1o
encourage additional households within the limits of supply to
obtain connections.
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Tho utilization and benefits from rural supplies increasc
with the number of individual connections. During the early
stages of large rural supply projects, o sales drive to promote
individual connections, immediately followed by the installation
of ordered connections, would be likely to result in a higher
degree of utilization of the supplics, more benefits and a better

overall econony of the schemese

5e3+2  Degree of Service ~ Water Supplies

The following degrees of service are recommended for water
supply:-

Urban Areas

Tndividual watbter connections to homes should be
the ainm. The water should be treated to WHO stondardss
that is, the water should be safe and pleasant to taste,
colour and smell., The Eer.oagut water supplied should
be from 75 to 300 litres per day, depending upon the
clags of housing, For urbon squatters in very low cogt
housing, watcr will probably have to be supplicd on a
commnal, basice Storage facilities for cmergencies
should be included in urban supplies, to improve their
rellability,

Rural Arcas, High and Medium Potential

In high and medium votential areas (as categorised
in the Kenya Atlas on the basis of rainfall and soil
conditions) the aim should be to provide water points to
most individusal farmse It is not expected that a complete
coverage of individual comncetions will be reached, even
in the richest rural areas. However, if the Government
adopts a pricing policy which encourages the farmers o
request individual connectionsy it is estimated that
ultimately about 60 per cent of forms in high and rather
Tewer in medium potential areas will be comnecteds  The
extra cogts of this higher degree of service compared
with commumal water points would almost certainly be off-

gset by the extra revenue earmed by the Governments

vae 123



M SN SN N N N En NN NN S D EN M BN IS R ME AN W -, llllL

Page 123

Initially communal water points should be included in
the schemes, but they should be few and simple in order
to encourage individual comnections. Although it is
almost impossible to quantiiy the benefits from a rural
water supply, it is clear that the cconomic, socilal and
health bencfits are considerably higher from individual
connections when compared with cormunal water pointse. It
is recommended that the quantity of water supplied should
be 50 litres per head per day, based upon the expected

population twenty years hence.

The water supplied should be safe, but WHO standards
covering taste, colour and smell could be relaxed Lor

rural water supplies.

It is not recommended that storage facilities for

emergencies should be included in rural schemese

Rural Areas, Tow Potential

It is recommended that the populations in low
potential areas should be served through commmal water
facilities, In areas with nomadic population, point
gources without distribution systems are acceptable.
The quantity of water supplied should be based upon an

average daily congumption of 20 litres.

The aim should be to provide safe water. However,
it is very difficult %o proteet point sources from

contamination by cattle and people.

Ded Sewerage
5e4e1  Degree of Service - Sewerage

It is not economically feasible to providec sewerage (that
is, a system of public sewers followed by treatment of the collected
sewage at a cormunal works) for every community in Kenya, It is
recomuended that sewerage should be provided only in those
communities where it iss=

(a) The only practical method of domestic sewage

digposal; or

(b) The most economical method of domestic sewage
disposalsy or

(¢) warranted because of health considerations.

veel2d
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Thus, sewers should be provided for all communities where
the population density exceeds approximately 124 persons per
hectare (50 per acre), Sewerage chould elso be provided for less
densely~populated commmities located on impermeable ground and

for communities where the water susply ig from shallow wells.

Elsewhere, it is envisaged that, cven by the year 20C0,
the normal method of domestic sewage digposal will be oy means
of individual~type facilities at each building. The particular
type of installation provided should have been selected in
accordance with the local ground condifdions and other circumstances.

5e4e2 Manuals, Codes_of Practice and Model Documents should be

A o m— e ws emen e amy - e A eq .y

Prepared %o give National Guidance snd to Cooxdinate

Deyeloprent in the Seweragc Segtor

Even internationally, there is a great shortage of
publications covering the design, construction and operation and
maintenance of sewerage systens and sewage disposal installations
in warmer countries, such as Kenya. If this deficiency could be
overcome in Kenya, the training of personnel, the design and
construction and the proper operation and maintenance of sanitary
ingtallations would become so very much simpler, and at the same

time cheaper,

De4e3  Usgtor Sewerage Plans should be Propared prior %o

Sewerage Development
SELTRERE I E Y S

It is recommended that a Waster Sewerage Plan should be
prepared before any sewerage facilities are congtructed in a town.
This Master Plan should be based upon the best long-range foree

casts of the commmityls future physical developments

This is to avoid past and current problems of scwerage
gystems and sewage treatment facilities proving incapable of

expansion as a town develops.

5e4+4  The Ministry of Water Development LMQWQ)_sgoElg accept the

responsibilify for Trainming all Technical Sewerage Pergonnel
Hitherto in XKenya, there has been no proper training of
technical personncl employed on sewerage development and operation

and maintenance,
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It is recormended that the MOWD ieg the appropriate
agency for training all present and prospective scwerage
personnel, whether they are employed by the Govermment, or by
local authorities or by consultants and contractorse This is
not to suggest that all training of these persons should be
carried out at the MOWD Training School; it is rather that
training requirements and programmes should be directed and co-
ordinated by the Ministrye.

Seded Comunal AElutioE/éatrﬁng Elgcks_sﬁa&l_be Provided to

gerve Citizens in dens¢ly~populated Urban Areas who
cannot afford Ind1v1dual Water Supplles ‘

Altnough it is antlclpated that all donselj—populatod urban
areas in Kenya will have piped water supplies by 1983, it is certain
that many of the citizens living in such commnitics will not be

able to afford individual water supplies.

It is recommended that commumal ablution/latrine
installations, with piped water and water-borne sanitation, should
be provided for thenm, It is further recommended that the MOWD is
the most appropriate agency for designing, constructing and then
studying the efficiencies of prototype comrwumal ablution/latrine
blocks.

2e5 Water Pollution Control

Even intermationally, there is a great shortage of
publications covering water pollution control in warmer countries,
such as Kenya. It is recommended that such documents should be
prepared, for use as training manuals, to describe proccdures and
the various forms which will be used to control digcharges, and to
standardize tests and methods of analysis appropriate to this
country.
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5a5s2  The Ministry of Water Development &MOWD) should give

Guidence on Industrisl Bffluent Troatment Dochnigues

It is not suggested that the Water Pollution Control
Section of the Ministry should intercst itself generally in
industrial effluent treatment; the role of the MOWD is rather
to act as a policeman to ensure that others carry out treatment

correctly,

However, it is rccommended that the Water Pollution Control
Section could help develop inexpensive means of treating particular
indugtrial effluents which arc widespread throughout Kenys. The
Section ig in fact already doing this with regard to coffec pro-
cesging wastes; the treatment of sisal processing wastes and the
wastes from typical frult and vegetable canning factories are

other gpheres in which it could perhaps assist.

Beb Water Resources

5¢0¢1  The Ministry of Water Developuent LMQWQ)_shoElQ launch a

vigorous_Programme_to Monitor the Country's Surface Water

Regourgcos - -

The monitoring of Kenya's rivers, and the collection and
processing of rclevant data, received an impetus during the

Sectorial Study.

A proper knowledge of Kenyals watcr resources is essential
if they arc %o be properly developed and managced in the futurcs
It is recommended that the programme of establishing river gauging
stations and of monitoring river flows should be given priority

and should accelerate as soon as possible.
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ATTENDIX B

Kenya 3202
GOVERNMENT OF KENYA/WORID HEAITH ORGANIZATION
AVMENDMENT NO 2 TO PTAN OF OPERATION
Project: Seétorial Study and National Prograrming for

Community and Rural Wator Supply, Sewerage

and Water Pollubion Control

This second Amendment is an integral part of the Plan
of Operation signed by the Government on 26 January 1971 and
by WHO on 3 Deccmber 1970, amended by the first Amenduent
signed by the Government on 7 July 1972 and WHO on 16 May 1972.
It modifies certain parts of it as hereafter stated, the other

parts remain valid,

PREAVMBLE

A%t the present time, the Kenya Government has very
limdted expertise and experience in the fields of sowage

dispogal and water pollution control.

In the past, divided responsibility for sewage disposal
and water pollution control in Kenya has resulted in some
incfficiencies and in a large backlog in the development of
proper sanitation throughout the cowmitry.

The Govermnent is now making a determined cffort, and
is allocating considerable funds, to improve this situution;
reports from the Sectorial Study make recommendations asg to
how this should be done. The intention of this Anendment is
to provide for a period of thirty months a senior WIO Sanitary
Engineer who, by giving advice and active assistance, will
help Xenya implement the recormmendations madej the Expert
will work with the Water Department of the Government of
Kenyae
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I OBJECTIVES AND DESCRIPTICH CF FROJECT

Include the following clausegie

1.10 To asgist in the implenentation of the policies of
the Water Departnent of the Government of Kenya on sewerage,
sewage treatment and disposal and water pollution control;
in particular, to assist in the implementation of the

propogals nade in the relevant Sectorial Study reporiss

1e11 To preparc nanuals, codes of practice and model
documents as followssi~

Training monvals covering sewerage and sewage
treatnent and disposal, including design,

implementation and operation and maintenances

Desipgn manuals for sewerage and scowagze treatment

and disposal.

Codes of practice, design criteria, standards
and nwodel specifications as necessary, for:

sewerage and sewage treatment and disposals

Operation, maintenance and safety manuals for
sewerage, including punping stations, and for

sewage treatment and disposal.

1a12 To prepare a detailed draft S-yeéar national Develop-
nent Plan for sewerage, after liaison with all interested
national bodies, and to prcpare terms of reference for
congulting firms and supervise feasibility and other studies

as necegsary for the implementation of the Plan.

113 To prepare, in draft, a detailed prograrme for

training the personnel required to implement this national
Development Plan, including the supervision, operation and
waintenance of both existing and proposed sewage collection

and disposal systems, arrangements and installations.

Te14 Te assist in the design of relevant projects whether

carried cut by the Water Departuent or by Consultants.
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1415 To assist in the supecrvision of the construction of
sewerage projects, whether carried out by direct labour or

by Contracte

1e16 To assigt in the implementation of the programmes
and standards propoged under the above clauses, and in earlier

relevant reportse

T1+17 To advise on pricing policy and charging schemes,

revenue collection and financing systens.

1418 Provided that there is sufficient time available,
to carry out any other relevent work, such asi-

1) Give technical and practical advice in

order to help improve qualities of materials and
gtandards of workmanship; also advisce on the
standardization of desigms, components and
equipnente.

ii) Help formulate new leglslation, including
bye-laws, and standards for scwapge dischargesa

iii) Help in the planning of a national research

organization and advise on suitable research

projectse
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APFEIDIX C

HANDING OVER OF EQUIEMENT AND NATERIATL

1 WHO Equipment

Upon completion of the first phase of the Project,
the following equipment was handed over to the Kenya

Government in accordance with the Plan of Operationi
1 Volkswegon Koubi
1 Land Rover
1 Manual Typewriter
1 Field Iaboratory for Chermdcal Analysis
1 Field Isboratory for Bacteriological Analysis

The following items were handed over to the Sanitary
Inzineer (Sewcrase) on 15 October, 1973, for usc during the

Projeet extensioni—
1 Land Rover
1 Pield Laboratory for Chemical Analysis
1 Eloetric Typewriter

Two altincters provided to the Project on loan from
WHO Headquarters were returned.
A ficld sewerage kit also provided on loan from WHO
Headquarters was retained for use during the Project extension.
The library of books purchaged from Project funds and

the Project files were handed—over b0 the Sanitary Ingincer

(Seweraze) for usc durins the Project oxtension.

2 Kenya Governnent Equiprient

A dissolved oxygen neter, camping cquipnent and most of
the furniture purchased by the Kenya Government for the Project

were returned to the Govornnent.

A gteel f£iling cabinet, dictaphone and furniture required
by the Sanitary Engineer (Sewerage) and his Secretary during

the Project exfenSion were retained,.
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LIST OF WHO SECTORIAL STUDY REPORTS

REPORT NUMBER

TITIL

1

2

10

11

12

13

14

15

16

17

General Community Water Supply Problems

Recommendations on Hational Prograrme
for Comummnity Water Supply Developuent

Current Sewage Disposal ifethods and
Problens

Design and Selection Criferia for
Comrmunity Water Supplies

Water Pollution Control
Water legislation
Groundwater Resources in Kenya

Recommendations on a National Programme
for Sewage Disposal

Selection and Design Criteria for
Sewerage Projects

Recommendationg on Admninigtration and
Organizational Structure for Water
Supply Developnent.

Manpower and Training Regquirements

Ten Year Development Programme for
Corrnnity Water Supply

Ten Year Development Programme for
Seweragoe

Preliminary Design of Ngariama Water
Supply

Preliminary Design of Ngong Sewerage
Scheme

Surface Water Resources in Kenya

FINAT, REPORT



