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1.

Summary

This report gives, with supplementary reports included in the
references, an up-to-date summary of the water resources simation in
Kenya; a description of a general framework for water resources comprehen-—
sive planning, and offers recommendations for more adequate administrative
and executive action in regard to water resources development and manage-—
ment.

The need for institutional reform is stressed, particularly in the
field of high-level governmental concern for the resource and in the
need to strengthen governmental action and control.

Training of personnel drawn from the population of Kenya is discussed
with the idea that Kenyans must, within a reasonable time, take-over
the management and development of Kenyan water resources.

Mechanics of implementation, financing, and management of the
planning process are discussed largely in the light of impending Kenyan-

dominated, as opposed to external expert controlled, management and control.



I. Introduction

l. In February 1971 the Government of Kenya submitted an official
request to UNDP for a mission to study a National Master Plan for
Water Development in Kenya (Appendix I). On the basis of this request
a two-man mission composed of Mr. Runo E. Savisaari and Dr. George B.
Maxey, both with experience in water resources planning, were asked to
visit Kenya and advise both the Kenyan Government and the UNDP on the
advisability of adoption of a comprehensive water resources plan and upon
the terms of reference that this plan might have. In June 1971 the
mission was organised and on June 23 first met in Nairobi, Kenya. On
June 24 the mission met with Mr. Bruce Stedman, Resident Representative
of the UNDP in Kenya, and with representatives of the WHO and of the Kenyan

Government at which time it was made plain thats:

a) A National Water Plan for Water Development in Kenya did not
exist, at least in any documents or in any way that the mission

could realistically deal with the situation at hand.

b) That the mission would do its best to develop basic considera=-
tions of a comprehensive water resources plan and, in the limited
time available (two to three weeks), present this plan to the

Kenyan Government and all other interested partiess

c) That after two to three months the mission and representatives
of the Government would meet again with the aim of developing
terms of reference and a proposal to initiate comprehensive

water resources planning in Kenyae.

With these qualifications the objectives of the mission are clearly

set forth in the terms of reference shown in Appendix A. of this report.

2. It should be clearly understood that Kenya has been considering
comprehensive plamming of water resources for many yearse In 1963, as
the result of a WHO/FAO joint report (Reference 12) it was recommended

that a National Water Authority be established. This necessarily implied
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that national water planning in some form was needed. This recommendation
did not come out of the "clear blue"™ but was prompted by careful considera-
tion by the Chief Hydraulic Engineer, Hydraulic Branch, PWD, of the
Ministry of Works in February 1961 and by other comments by other Kenyan
authorities (Reference 13). Following this report unmerous comments

by many staff members and organizations indicated the necessity for
specifically planning for water supply and sewerage and generally for

overall water planning.

Many other comments and studies, too numerous to be commented upon
by this mission, show clearly that water resources, as a sector of the
national situation, needs clear and specific attention. For background
material the best references presently available to the mission are the
WHO/FAO studies in 1963 (Reference 12) and the WHO 1967-1968 report

(Reference 13) cited above.

For many years the Hydraulic Branch of PWD (Ministry of Works)'
dealt with urban water supply while the African Land Development Board
of the Ministry of Agriculture calt with all water development in the
African rural areas. Later they were combined to form the Water
Development Department of the Ministry of Natural Resources. In 1967
the Department became the Water Development Division of the Ministry of
Agriculture and continues to be the primary agency responsible for water
resources development and management in Kenyae. This agency, wherever
its house in the administrative structure, has responsibly carried out
its commission within the limits of Government support to manage and
develop'the water resources of Kenya. But it has never received the
Governmental and popular support necessary to efficiently and properly
deal with the overall water resources of the nation. In comparison
with other sectors of national development the Division cannot, and has

not been able, to compete on either a status or salary level in thé_
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professional market, In part this is porbably due to the fact that the
Division has concentrated its efforts mainly in water supply for domestic
and livestock use and has not assumed active responsibility in other
sectors mentioned or implied by the Water Act or by later Ordinances
passed by the Parliament. Development management and ultimate optional
use of the resource reach into most sectors of Kenyan development and
ranges in importance from being almost an absolute control of development
in the northern, southwestern and eastern parts of the nation to being the
key to environmental management, industrial development, and municipal

and domestic well-being in other parts of the country. Thus, water
resources planning, development and management deserve increased recognition
by the Government and the public.. Such recognition should take the form
of increased status in the Governmental structure, increased compensation
to professional and technical civil servants and further encouragement

to career-minded Kenyans to select water resources work as their profession.

Within the time limitations, the mission hopes that a viable proposition
has been generated and that the responsibilities and effort needed by all
parties concerned have been clearly stated. It may well be that terms
of reference for a proposal for support of National Water Resources
Planning exist within this reporte. However, the mission respectfully
suggests that it and the Government may well wish to meet amd to frame
a proposal after a reasonable period of study and consideration. We
suggest the period September 15 to October 15 as appropriate for such a

meetinge.

Kenya may well be the first and most appropriate African nation
to adopt comprehensive national planning for water resources. With
this in mind the mission recommends the consideration of a planning
project provided the Government of Kenya indicates a strong desire and
demonstrates the interest and capability for national water resources

planning as suggested in this report.
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Acknowledgement should be made of the gracious and considerate co-
operation received from all parties, Government and external, that the

mission contacted while in Kenya. A list of persons and organizations

interviewed is appended.
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THE WATER RESOURCES SITUATION IN KENYA - A SUMMARY

General Facts - present supply and demand

The mean annual precipitation in Kenya 1s 20 inches

and the total quantity of water falling on the land area
in an average years is 235 mill. acre feet (one acre
foot equals 271,000 Imperial gallons).

Stream run-off data obtained from 361 gauging stations
in the five principal drainage basins give a mean annual
discharge of all streams as 12 mill. acrefeet, which is
only a little over 5 per cent of average yearly pre-
cipitation and varies in the five principal drainage
areas from 12.3 per cent in Lake Victoria basin to

1.2 per cent in the Rift Valley.

Water requirements for domestic use of the present
population of 10.9 million, using an average per
capita per day figure of 10 imperial gallons, amounts
to l.5acrefeet per year, which is less than 0.06%

of the total precipitation and only a little over 1%
of average annual run-off. If the population grows
3% annually to the end of the century, Kenya at that
time will have 27 million people, and if the average
water consumption has increased to 14 gallonms per day,
the total annual demand would be 1,460,000 acrefeet.
This is equal to about 0.6% of the precipitation at
12% of the run-off. The above figures show, that

the water resources in Kenya as a whole are sufficilent
during the present century for domestic use.

The ground-water resources are an important factor in
the overall water supply. On the average the surface
of tha ground waterlies 80 metres below the surface,
i.e. considerably deeper than in other parts of
Africa. Ground water resources, both location and
amount, are poorly known in Kenya.



Availability of data

Hydrological data are to te found in Kenva for
20 to 30 years time. In 1969 the observation net
consisted of the following observation stations

Type N:o of
River gauging stations 361
Water level records 42
Standard rain gauges 5 828
Autographic rain gauges 54
Storage rain gauges 42
Evaporation pans 81
Full Hydro-Meteorological Stations 20

The observation net is mainly concentrated on the
Highlands, where the main part of the population

is to be found. The rainfall and weath-r data are
regularly published by the Fast African Meteorological
Department. The stream-flow records from 70 river
gauging stations are published twice a year. This
publication gives information on the mean and the
extreme flows recorded during the month.

Accurate data concerning the population in Kenya

is to be found in the publication "Kenya Population
Census 1969". According to this publication, the
population in Kenya was in August 1969 totally
10,942,705, of which 5,482,381 are men and 5,460,324
women. This means an average frequency of 19 people per
square kilometre.

The accuracy of these statistics is sufficient for all
kinds of planning operations. As for each province
the population is divided as follows
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Central Province 1,676,000
Coast Province 944,000
Eastern Province 1,907,000
North Eastern Province 246,000
Nyanza Province 2,122,000
Rift Valley Province 2,210,000
Nairobi 509,000

Excellent maps, fully satisfactory for planning
purposes, are available in Kenya. There are maps

in the scale of 1:250,000 covering the whole country
with contours at an interval of 200 feet, and there
are also maps in the scale 1:50,000 covering the
southern part of the country with contours at an
interval of 50 feet. A series of 1:100,000 scale
maps cover the northern part of the country, some
with contours at an interval of 200 feet. Since

all of these maps are developed photogrammetrically,
areal photos are also available. Additionally there
is the National Atlas of Kenya, published in 1970,
the maps being at a scale 1:3,000,000. In the atlas
is included maps and short texts describing the
lakes, rivers, water falls, precipitation, temperatures
per month, geology, soil, distribution of population,
water supply,and industry.

Completed and ongoing water projects

a. Sectorial Study and National Programming
for Community and Rural Water Supply,
Sewage and Water Pollution Control (Ref. 20). This
study is being carried out by the WHO. The
contract was sign d on behalf of the Kenya
Government in January 1971. The last
report will be given 20 months after the
commencement of the field operations.

b. Survey of the irrigation potential of the
Lower Tana River Basin, FAO (KEN 3).

c. The National Power Development Plan 1966-1986.



d. Surveys and Pilot Demonstration Schemes
leading to the reclamation of the Yala Swamp -
(FAO (KEN 6).

e. Range Management Division of the Ministry of
Agriculture and Animal Husbandry - FAO (XKEN 11).

f. Irrigation Research Station, Ahero - FAO (XEN 16).
g. Sewage and Ground Water Survey, Nairobi - WHO (KEN 23).

h. A study of the Upper Tana River Basin by LARCO
consultants (Reference 30).

Legal considerations

The Water Ordinance of 1952 and subsequent amendments
define the ownership and control of water and the powers of
the Minister responsible for water resources. It esta-
blishes the Water Resources Authority and the Water
Apportionment Board. The Water Resources Authority has
no executive or financial powers, but has wide advisory
functions in relation to the policy of water development
while the control and apportionment of water is vested in
the Water Apportionment Board. The Water Resources
Authority is charged with the duty to guide the in-
vestigation of water resources and to advise and make
recommendations to the Minister in regard to the
improvement, preservation, conservation and utilization
of such resources. In all of these activities the
Director of Water Development is the Technical Adviser
and the Water Development Division is the chief tech-
nical arm.

The abstraction of water from surface and underground
sources, the construction of dams and channels, etc.

may only be carried out if a permit is issued by the Water
Apportionment Board. The Board consists of eight members
appointed by the Ministr:, of whom four members must not be
public officers and who are selected from a panel of names
submitted by the Regional Water Boards.
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The Regional Water Boards' main function

1s to make recommendations to the Water
Resources Authority on water devebpment

and conservation policy within their

drainage areas and to the Water Apportionment
Board in regard to the apportionment of water.

For the purpose of the distribution of water
supplies in any area the Minister appoints
undertakers, who shall be responsible for
provision of an adequate supply of water

for the area within their limits of supply.
The Agricultural Ordinance of 1955 gives the
Ministry of Agriculture the power to make rules
concerning the maintenance of a body of water
and other water matters, when this is deemed
necessary for the preservation of the soil
and its fertility.

According to the Public Health Ordinance, local
auth?rities are obliged to take measures for
preventing any pollution, dangerous to health

or to a supply of water, which the public within
its district has a right to use and does use

for drinking and domestic purposes, and for
purifying such supply which has become polluted.

Organizations

Wwhile the main responsibility for water resources
belongs to the Ministry of Agriculture, under
which Ministry the Water Development Division has
operated since 1967, other ministrics, e.g. the
Ministry of Works, the Ministry of Health, the
Ministry of Local Government and the Ministry

of Social Services also initiate and finance
small water surplies.
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The function of the Water Development Division
is to implement the development and management
of water throughout Kenya. The principal duties
are as follows

- to advise the Water Resources Authority and the
Minister on the water resources of XKenya within
a carefully planned programme designed to
enhance the economic and social welfare of the
country,

- to advise the Water Resources Authority on the
development of water resources to serve the
needs of the human and animal population,
agriculture, including irrigation and ranches,
manufacturing, hodro-electric power Jeneration,
etc., and to place as much water development
as possible on a sound commercial basis,

- to advise the Water Apportionment Board on the
conservation of the country's water resources
by the control of and the apportionment of
such resources, including river regulation,
and the promotion of the measures designed
to prevent waste and pollution,

- to assist in the preservation of forest reserves,
which covers some of the principal water catchment
areas in collaboration with the Chief Conservator
of Forests,

- to meke a continuing assessment of the surface
and ground water resources of the country by
a co-ordinated and systematic programme for
the measuring and recording of data, such as
rainfall, evaporation, river discharge, etc.,

- to operate and maintain public and government
institutional water suplies, for which the
Director of the Water Development Division is
the gazetted water undertaker, including the
installations of the Mombasa Pipeline Board,
and to plan, design and construct new supplies
and the augmentation of existing supplies,
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- to advise other Government Departments,
including carrying out the design and
construction of civil engineering works
in connection with irrigation, flood
protection, sewerage, sewerage disposal, etc.
(Reference 31)

The Water Development Division is divided into

Planning and Operations
Technical Services

Development

Water Resources and Conservation
Administration

Subordinated to the Ministry of Agriculture are
various parastatal agencies such as the National
Irrigation Board and the Mombasa Pipeline Board

The power supply in Kenya is controlled by the
following firms under the regulation of the

Ministry of Power and Communications

1. East African Power and Lighting Company
2. Kenya Pow.r Company Ltd.
3. Tana River Development Company Limited.

Certain municipalities and most local authorities

administer their own water supplies.

External assistance in water resources 1s supplied
by the World Health Organization (WHO), the United
Nations Development Programme (UNDP), the Food and
Agriculture Organization (FAO), SIDA (the Swedish
International Development Authority), USAID, and
volunteer Jgroups.

Training arrangements

Technical education, which is the basis of developments
concerning water supply, is given in Kenya as follows :
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-~ The Uiiversity of Nairobi have 3-year courses
for Civil and Mechanical BEngineers, but in the
near future the courses will last for 4 years.
Due to lack of personnel and laboratorv accom-
modations it 1s not possible to educate a
satisfactory number of engineers,

- BEgerton Agricultural College educates Agriculture
Technicians,

- Kenya Polytechnic in Nairobi educates sub-
professional engineers. The courses last for
3 years,

- The Mombasa Teclinical Institute is a bridge
between the technical institutes and the technical
colleges. They educate technicians in the
electrical and the mechanical fields.

~ The Water Development Division Tralning School
has been operating courses for foremen/inspectors
(operation and maintenance), and construction
foremen and operators.

The foreman/inspector courses aim at a training

of staff for the foreman/inspector cadre, which

is in charge of the counstruction, operation, and
maint nance of water supplies. The trainees spend
at the present o months in the class room and
thereafter 2.5 years training on the job.

The first construction foremen course was commenced
in January 13971. This course will last for © months
and will be followed by 2 years of training on the
job. It is envisaged that th¢ training will be
supplemented b another period of 6 months in

the class room.

The courses for water operators so far completed
have included 6 weeks of training in class room

and workshop. About 150 operators have been

trained during ten such courses.
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7. Source of funds for present studies and implementation

a) Kenyan Government - The Government includes
in its budget funds appropriated for the S=year
Development Plan (Reference 1) in the total amount
of %#44.85 million. These expenditures are shown
in Table I according to recipients of the funds.

Table I (in US$ million)
1969/ 1970/ 1971/ 1972/ 1973/

19570 1971 1972 1973 1974 TOTAL
1. Eentral 2.61 3:77 4.56 5.40 0.65 22,99
Govern-—
ment
2. Munici- 2.27 3.42 5328 S, 4.54 21413
pality
local
autho-
rities
4+ TOTAL 4,07 732 106.08 11.09 11.39 44,85

A breakdown of the Central Government expenditures
as shown in the S-year Development Plan (Reference 1)
is given in Table II.

Table II (in US$ million)

1969/ 1970/ 1971/ 1972/ 1973/

1970 1271 1972 1973 1974 TOTAL
l. Water Deve~
Ipme .t
Division
a) Urban Supplies 0.48 0.59 0.70 0.84 1.01 3.02
b) Rural Supplies 1.47 2.52 3.30 4,12 5 26 16.67
range water
2. Hg. Housing,
other j 0.44 0:48 0,42 0. 35 31 2.00
3. Other Minis-
tries
Rural water
supplies 2/ 0.22 0.18 0.14 0.09 0.07 0.70
4. Total 2eBl 3.77 4.56 5.40 6.65 22.99

g:_See next page
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;/ Includes dam and borehole subsidies, small irrigation schemes, watcr

resources surveys and misc. all mainly performed by the WDD.
2/ Includes Ministrv of Health with WHO/UNICEF contributions and local
contribution through self-help labour, materials, and cash.

b)

These tables clearly show the increase in emphasis
being placed by tho Governm nt on rural water supply
and the lack of emphasis on water resources studies
otier than water supply. However, in addition to
these funds about K£2.5 million have been allocated
to develop and support irrigation schemes (through
the National Irrigation Board, Reference 8). This
amount is broken down into K£535,000 for 1969/70,
696,000 for 1970/71, 476,000 for 1971/72, 509,000

for 1972/73 and 310,000 for 1973/74. Also about
K£40,000 have been allocated by the Ministry of Economic
Planning and Development for surveys relating to land
reclamation schemcs in underdeveloped areas, and an
unknown (to this Mission) amount of government
money, but probably quite small, has been or will

be expended in the ncar future in hydropower and geo-
thermal power studies.

Probably other sectors such as forestry, recreation and
wildlife, scewerage and pollution are allotted small

sums of government money to be spent on water resources
but these allccations were not determined by the mission.

United Nations family projects

Considerable support has been contributed annually to
water resource developmont in Kenya through WHO, UNICEF,
FAO operations and projects, most of which are enu-
merated in the section on Organization (II.5) of tl.is
report.

Other multilateral and bilaterl assistance

Financial and other support have come to Kenya from
several national aid plans including SIDA and USAID

and volunteer corps from Great Britain, Sweden, Denmark

anAd tha IThii+nad C+atae amminar A+laaaan
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III. Planning for long-term development and management of water and
related land resources in Kenya
l. An ideal long-term comprechensive water plan should contain

several elements as follows:

a. It should be guided by carefully chosen and realistic objectives
which demand coordination with other national planning and which
allows flexibility for implementation of both short and long-
range projectse. These objectives should include careful

consideration of all ongoing and previous project work.

bs It should take into account the development of other sectors
in the national economy and should be adjusted to contribute
to the betterment of the total economic and sociological condit-

ions in the country.

Ce It should consider all uses of water as well as the need to
reserve water for recreational, environmental and dilution

pPUrposes.

de It should be phased in a manner that satisifies both 1) the
Timitations of the Government to initiate and maintain it and

2) the availability of data, methodology and technologye

2. Present water resources planning in Kenya has been primarily
concerned with single short-term project development. Thus, the National
Five Year programme for 1970 to 1974 (Reference l) considers only a
Master Water Plan for development and management of rural and urban
domestic water supplies, implementation and management of a few irrigation
schemes and power development in one drainage basine Little or no
mention is made of comprchensive water resource planning and only the
forementioned projects are budgeted. Further, it is estimated that
the total Government budget allocated for water development plus certain
implementation projects such as that supported by SIDA and local "self-
help" projects will barely meet the requirements of the population
increase thus leaving essentially the same percentage (85 per cent) of

the rural population without water supplies that are reasonably healthful
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and accessible. Rough estimates by Government officials (Water Develop-
ment Division) indicate that the present effort should be increased by
a factor of 10 to 15, starting next year, if this large segment of Kenya*s
population is to have healthful and readily accessible domestic supplies
by the year 2000, The ongoing sectorial study now being conducted by

WHO will yield more accurate information on this subjecte.

Budget allocations are similarly small in other sectors of the
water resourcc field and no small factor in this lack of support is the
fact that needs and available resources have not been systematically
studied, priorities based on modern technical methods have not been set,
and applications for significant budget increases to develop even study
projects have not been madea. In large part, this may well be the
result of not only inadequate financing, but lack of availability of
well-trained and experienced personnel, Perhaps evidence of this lies
in the fact that there are numerous authorised but empty posts in the
present organization and the budget for water was not fully expended

last year.

3., Initiation of comprehensive long-range water resource planning
would bring international, national and Governmental attention to water
resources problems and would provide a vehicle to study and define these
problems, to set rational priorities, and to develop support, both from
national and international sources. Further, proper elucidation of
the public in these matters might well result in attracting more people
+o select the water resources field as a career and thus eventually help

to relieve the shortage of trained personncl.

4., This mission did not have time to develop and prepare detailed
terms of reference for a comprehensive water plan project in cooperation
with Kenyan Government officials. Further, the Xenyan Government
agencies had no plan and could not preparec onc in the alloted time for
the mission. However, it was agreed by all parties concerned that the

mission dould develop a skeletal plan accompanied by a list of suggested
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considerations and actions that the Government might take in the next
two or threec months. Meanwhile the mission and the Government would
further study the substantive material involved and revise, enlarge or
otherwise modify the skecletal plan. After this period of study and
preparation the responsible Government staff and the mission would meet
and develop detailed terms of reference for a comprehensive water plan
project to be submitted to prospective sponsors. The skeletal plan is

described in the following paragraphs.

1) Objectives - The Kenyan Government should define both long
and short-term objectives of the Comprehensive Plan, taking
into account the present development and management programmes
and aims that they wish to set for periods of 3, 10, 30 and
possibly 50 yearse. The 3 and 10 year periods may be
regarded as short-term and the 30 and 50 year periods are
long=term. Probably most of the effort expended in
development and management in the first 10 years of the plan,
that is, until 1981, would include presently ongoing and
proposed projects, the implementation of which may extend
even beyond this date, depending primarily upon availability
of staff, available financing, required pre~-investment and
technical studies, and demand for power, irrigation, water
supply, pollution control and conservation.

Long-term considerations through the first ten years should
he made concurrently and should be carefully defined by
clearly stated and understood realistic objectives. These
objectives should be defined keeping in mind the unique
Kenyan situation including the legal constraints; the
estimated physical limits of the resources and of dependent
or accessory resources such as land; sociological factors

such as the educational level of potential users and constraints
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of the tribal systems and traditions; economic constraints
including the wherewithal to finance studies, construction,
management and the likelihood of industrial development;
environmental constraints especially involving the preservation
of the vegetative cover of the natural habitats of game animals,
fish and birds, and the quality of the marine, surface, and
ground waters; capacity for irrigation and stock-raising
developments; development of new technology; and population
growth, distribution and mobility. As far as possible the
objectives, although clearly defined, should allow some flexi-
bility which in turn will allow adaption to the dynamic,
changing and largely unforeseeable futurece

It should be constantly kept in mind that one of the most
valuable features of a dynamic comprechensive plan is not that
it allows the nation to foresee everything that will happen
between 1971 and 2020, but does allow it to anticipate and
ready itself for developments with enough lead time and a
store of substantive material, methodology and staff to

efficiently cope with such developments.

2) The Government should develop a list of principles and

assumptions that will effectively constitute the "ground
rules™ upon which the planning is based. Apart from general
agsumptions such as that there will be no general war or
other catastrophe or that the government will remain stable
and effective, most planning schemes in the western world
include the following:
a) That consumptive use requirements in the various

sectors will either 1l- increase at an agreed upon

estimated rate, 2- increase for some period and

then stabilize, or 3- will remain stable during

the planning periodj;
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That adequate power and fuel will be available

toc the population throughout the planning period;
That large transbasin or international cxports or
imports of water will not or will take place;
Various assumptions based upon overall national

pPlanning unique to a given country.

Phases of the plan should include the followings

a)

An inventory phase which allows for the collection,

compilation, proper storage and provisions for ready
retrieval of all relevant substantive data. Storage
and retrieval should probably be accomplished by

computer methods since this would allow for orderly

and high capacity input and for rapid output in a wide
variety of methods or programmes. The inventory will
cover all of the sectors discussed in a following section
of this report (see III-3-4) and general comments in regard
to the completeness and availability of the relevant

data are made in that section. This phase might be
regarded in two parts, 1) the organisation of the backlog
data already on file in some form somewherc and 2) the
collection and proper storage of needed information not
presently available, This data collection probably
should not be done by the planners but should be
collected for the planners by the appropriate agency for

the various sectors,

Timing for accomplishment of the inventory is, of
course, flexible and dependent upon availability of
staff and other support, Greatest emphasis should be
placed on this phase in the initial stages of the plan
and probably part 1, the backlog, should be completed

in two to four years. Part 2, of course, is continuing
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and will continuc throughout the life of the plan.

It is necessary that the Inventory phase yield enough
information to accurately define the extent of the
resources, the present use and abuse of it, clearly
delineatc the naturce and extent of present problem arecas
and sectors where data is lackinge. The continuing
collection of data should be directed at £illing holes
in our knowledge and thus allowing the plamners to more

and more accurately define the water resources situatione.

A Water Needs phase which involves the determination of

water requirements by prediction and projection for
specific time horizons. It is suggested that these

time horizons be set at 3 years (1974), 10 years (1981),
30 years (circa 2000) and 50 years (circa 2020).
Obviously accuracy of projection for requirements in

1974 and 1981 will be far more realistic and well-defined
than for longcer periods. However, production of longer
projections furnishes a general picture that can be
progressiwly brought up to date as more data are produced
and as development for the shorter periods is consurmated.
The short-term development should furnish valuable
information to long-term national planning in all areas
as they are consummated. Comparison of estimates of
water requirements with results of the Inventory phase
allows a sound scientific and technical determination

of projects needed for developmente.

Development of individual project plans and assignment

of priorities naturally follow the above two phascse

Once the limitations of the resource and the areas of
need are determined individual projects can be defined,
comparced and assigned prioritics. This phase of the
planning is of great importance because it is an inter-

face with all other development and planning. Project
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priorities must be judged, not only for their own merit
and in regard to the water resources sector alone, but

also in regard to all other sectors in the local and

national picture.

d) An implcmentation and construction phase which obviously

ig the objective of the whole process.

Phasing of the plan in this manner does not in any way imply
that Phase I must be completed before Phase II is started and
SO One Actually parts of all the phases from the very
beginning of planning will be taking place, for presently
ongoing and planned water resources projects will be incorporated
into and become an integral part of the plan.  Further, work
in the various phases of the plan may well progress far morec
rapidly in certain areas or drainage basins than in others where
the demand or the necd is lesse. Inherent in the plan is the
concept that study, development, and management should be
approached on the basis of geographic subdivisions, most likely
drainage basins, although in some instances political or

other subdividons will also have to be considered.

General sectors of the water resources field to be considered
include:

a) Water supply for domestic use - This sector has been

concentrated on by the Water Development Division for several
years and much information and substantive data is availablee.
In more recent years not only the WDD, but SIDA, the World
Health Organization in concert with the Ministry of Health,
UNESCO and the Kenyan Community Development Department have
and are supporting an increased effort. The recently
initiated WHO-sponsored sectorial study (Reference 20) is
strong evidence of increasing attention to this sector and
this study should do much to produce data and information for

planning purposes.
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In general, it is believed that adequate hydrologic data
for planning purposes is being produced by the WDD and other
data collection agencies but published hydrogeologic information,
especially on ground-water occurrence, availability and utilisa-
tion is woefully lacking. This is also true in the field
of waste disposal and pollution. In both cases a start will
have been made to correct this dficiency in the WHO sectorial
study (Reference 20) but much further work will remain to

be done before both fields are adequately inventoried.

Information on water utilisation in the water supply sector
is probably available in sufficient accuracy for national
planning and, again, evaluation and organisation of this

data should result from the sectorial study (Reference 20).

The chief responsible Government agency in this area is
the Water Development Division, Ministry of Agriculture, with
accessory responsibilities lying in the Ministry of Health

and the Community Development Department.

Recommendations regarding critical needs im all sectors

arc included in the last section of this report.

b) Irrigation - Although numerous single projects have been
developed and are planned for this sector of water resources,
a national inventory of irrigable lands and of the projects
necessary for their reclamation and use does not seem to
exist. BEstimates suggest that about 160,000 hectares of
land with a high irrigation potential exist and that of this
about 6,000 hectares are irrigated (Reference 8). Since
irrigation may become one of the largest, if not the largest
corsumptive use of water in Kenya and therefore possibly
the chief use conflicting with use of water in other sectors,
it is necessary that such an inventory be developed as soon

as possible.
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Experience with several small irrigation projects has
indicated reasonable success in betterment of economic and
social conditions. Examples include thc Mwea, Ahero,
Bunyala, Tana and Perkersa schemes. The total annual gross
value of production from these schemes exceeded KE780,000
in 1969/70 and more than 3,700 plot-holders profited from

.more than 5,700 hectarcs. Since a plot-holder supports an
cstimated 11 people it can be supposed ‘that about 40,000

people were settled and profited from thesc schemes (Reference 8)e

Although the above figures represent a very small fraction
of the total national economy they indicate the tremendous
importance that properly managed and developed irrigation
projects might assume in the national picture and, therefore,

the importance of national planning in this sector.

Responsibility in this sector resides primarily in the
National Irrigation Board, but some action on small irrigation
projects is also taken by the Water Development Division,

Ministry of Agriculturc.

c) Hydropower - Rather complete knowledge of this sector is
available from only one drainage basin in Kenya and less
complete data is available for thc rest of the countrye.
The 20-year development scheme cited in the bibliography
(Referencc lO) probably forms a good nuclcus for power

information needed for planning purposcs at this time.

Chief responsibility for hydropower lies in the Ministry
of Power and Communications and the East African Power and
Lighting Co. and its associated companies under the general

regulation of the Ministry of Power and Communicationss
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d) Water for industrial use - Little if any information is

available on this subject and projected nceds for the

future are apparcently non-existante

Water reserves for recreation and wildlife including

environmental and ecological considerations - It is not

known whether knowledge of this area exists at this

time. Inquiry by the mission established that no national

plan presently existse



£)

g)

h)

3)

e

Thermal power generation - Tha onlv studiws

available to the mission are described in the
20~-year development scheme (Reference 10).

Navigation and transport - No information on

this subject was discovered by the mission.

FFlood Control - Flood control has not assumed

large proportions as a problem in Kenya except
locally, for the most part, in the western
provinces. However, with continuing develop-
ment, especially along rivers, it ca. be ex-
pected to become a concern if measures are

not taken to forestall building and other
development in vulnerable areas. Planning that
will result in avoidance and prevention of
flood damage should be underway on a natiomnal
basis. Primary responsibility Ffor flood control
is in the Water Development Division.

Livestock water - Several elaborate schcmes

for range management have been and are now being
conducted in Kenya and data and knowledge of
livestock needs for water is probably better
understood than in any other sector. Since

the quantities nccessary for stock needs are
very small, it is unlikely that major conflicts
of other uses with this use will develop.
However, the importance of this supply and
strategic location of water points is of criti-
cal importance to the nation, espedally in
northern and north-eastern an in parts of the
southern provinces. Primary responsibility Ffor
livestock water resides in the Ministry of
Agriculture.

Waste disposal and pollution - Veryv few

measures to control waste disposal and pollu-
tion are presently practiced in Keaya.
Definition of pllution is not available and
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no Government criteria or standards are
available. In the one document available

to the mission on this subject (Reference 25)

a good case is made regarding national needs in
this sector and suggestions for implementing
Government controls are made. Further, the
objectives of the sectorial study (Refcrenae 20)
include allowances for study of this problem.

A national inventory of pollution and related
problems is needed in order to define and
implement a programme in this ficld.+)

Further, a study i1s needed to determine how much
reclamation and reuse of water occurs presently
and under what conditions and what the future
demand may be for reused water. Obviously this
could be a significant source of water supply.
It is doubtful that the greater part of the
reused water today is properly treated or managed
in any way. Undoubtedly some information and
recommendations will be forthcoming from thc
sectorial study (Reference 20) and from ongoing
work by Mr. Christiansen in the WDD (Refecrence
25) but a concerted effort with adequate support
is needed to indicate proper institutional
arrangements, necessary legislation, establish-
ment of criteria and standards, regional re-
quirements and a proper regulatory procedure.
Lack of such action may well result in one of
two developments (a) widespread pollution of
water sources or (b) rigid poorly informed,

+) At the time »of this writing a report entitled "Nationzl Report
on thne Human Environment in Kenya™ was being prepared by a special
Secretariat on the Human Environment in Kenya.
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restrictive action which may critically impede
industrial and other development in the country,
or both. Presently, responsibility for pdlu-
tion has been assumed by the Water Development
Division with accessory interest being shown by
the Ministryv of Health (principally health con-
siderations) and the Ministry of Works (construc-
tion of some treatment plants).

It is readily apparent, even from these bricf summaries, that
there is much to be accomplished in the Inventory Phase of the plan.
One major chore is the collection and compilation of all the
substantive data in a Water Resources Data Bank. This Data Bank
should be in the form of a storage and retrieval system which will
allow rapid and efficient use of the information in awariety of
programs for analysis and interpretation, and especially for
simulation thcory (systems analysis) studies of drainage basins
described in the following section (III.3.5).

In order to handle the "backlog" part of the Inventory and
Needs phases, a number of studies, varying in length and complexity,
must be undertaken, or if already undertaken, should be completced
and, in som¢ instances, cunlarged. Among the most important of
these are a national ground-water study which should take the form
of an intensive reconnaissance by drainage basin or other appro-
priate subdivision; a land classification study to determinc all
classes and locations of irrigable lands in the country; an
industrial water use study; a study of needs for recreation and
wildlife including consideration of environmental and ecological
consideration; an evaluation of present and future nceds for flooc
control; a critical, comprehensive investigation of all aspects
of water pollution, reclamation and reuse of water. As has boen
menticned previously, & start on some of thesc studies has beecu
made in the Sectorial Study of WHO (Refercnce 20).



Se Mechanics of analysis — The Drainage Basin approach

In order to reduce the problem of determining national water
requirements to a tractable level and to assist in determining pro ject
priorities, a drainage basin model approach should be undertaken. Thus,
all of the substantive data for all of the sectors in given basin can be
introduced into a programme based on simulation or related theory and
analysed for applicability and degree of relative accuracy. If the
programme model turnsout.do be acceptably accurate, numerous analytical
exercises can be performed and several alternative solutions can be

developed.

This approach requires the use of modern computers and obviously
is directly baéed upon the storage and retrieval system of the Water
Resources Data Bank. It allows for sophisticated use of all the
pertinent data and for development of many alternatives, results that
cannot be attained by manial or conventional calculation in rcasonable

periods of time.

As previously pointed out, the Comprehensive Plan allows for all
phases to be worked upon at the same time if required. Thus, in a
drainage basin where adequatc data is inventoricd, the Water Requirements
Phase can be embarked upon immediately and so one It would appear that
in Kenya much of the substantive data has becn collected for the Tana River
Basin, and thereforc a relatively short basin study, utilizing all the
previous studies and with a minimum of further data collection could
result in development of a basin model to determine water requirements
and project priority. Such a study could scrve as a pilot and training
projcct in the Comprehensive Plan and would demonstrate how coffectively

comprchensive water resources planning may be utilized in Kenyae

6a Projects of immcdiatc concern to Comprchensive 'ater Resources Planning

Implementation of a Comprehensive Water Plan has a high priority in

the Kenyan Government. All of the Government staff who were interviewed
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by the Mission indicated the desirability and nced for such a plan.

The Mission agrecs in principlc that Comprehensive Water Resource
Planning should become a part of the policy and operations of the Kcnyan
Government and therefore recommends that the project of carlicst conccrn
in water resources in Kcnya should be development of a proposal with
torme of reference to implement a Comprchensive Water Resources Plan
projcct to be supported by the Government and by one or any combination

of supporting organizationse.

If a Water Planning Projcct is implemented, a number of on—going
or proposed studics could immediately bocome integral parts of it or
would at lcast bec highly important contributors to it. These studics
and their possible rclationship to thc Planning project include:

a) Op-going projects

1) The sectorial study by WHO (Refercnce 20) will contribute
much information and guidancc especially in the water
supply, water utilization, and watcr pollution arcase. It
should be closely corrclatcd to and co-ordinated with the
proposced Planning Projccte

2) Training of scicntists, cngincers and technicians.  The
present Government programmc of training is considered by
all concerned inadequatc to develop a cadre of Koenyan
citizcns capable of devcloping, opcrating and maintaining
the water rosourcos of the country. In any case, this
training programmc should be cnhanced and, if a Water
Planning Projcct is adopted, should carry provisions to add
matcerially to training at all levels from ficld technicians
to professional cngincers and scicntists. All principals
in the proposcd Projcect staff should have Konyan counterparts
capable of profiting from on-the-job training as well as from

speeial training courscs.



31.

b) Proposcd projccts

1) If a Water Planning Projcct is adopted, the proposed Tana
River Basin Study should be cxpanded and uscd as a pilot
projcct in river basin analysis for planning as wecll as for
a pre—investment study for justification of financing the
proposed construction. '

2) Scveral municipalitics in Kenya arc proposing cnhancement
and cnlargement of proscnt water supply and sewerage facilitices.
The Water Planning Projcct should be aware of thesc developments
participatc in their planning and assurc thoir co-ordination
with other sectors of water recsourccese Among thesc
municipalitics which arc conducting or arc proposing to
conduct pre-investment studics arc Nairobi, Mombasa, Nakuru,
Kisumu and Sldoret in addition to the threc large towns of
Kakamcga, Nycri and Embu. Probably, all of thcsc arcas have
inadoquate sewcrage treatment facilities and water supply
shortages at least at times or in somc places.  All will be
watcr-short within a few years (as carly as 1974), if
cxpansion of facilitics is not accomplished and most arce in
arcas of cxpccted rapid futurce growthe

3) For many ycarc, communitics who arc willing to shoulder most
of the cost of water supply and sewcrage facilities have
askcd the Government for minor assistance mostly consisting of
technical supervision, dcsign, and skilled labour. The Water
Devclopment Division has tried to furnish such assistance, but
has bcen ablc to do so in all too foew cascss. Thus, community
lecadcrs who show great initiative become discouraged and this
attempt to progress on the part. of Kenyan citizens is thwartcd.
It is suggested that a plan be devised on the basis of a
comprchensive study to correct this default and find adequate
support for communitics who arc willing and ablc to carry most
of thc burden of developmente Such a plan could be¢ worked out

under the acgis of the Water Planning Projecte
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Te Mochanice and implementation of the Comprchensive Plan Projcet

a) The project should be undcr the control of an organization at a
high level in Government, preferably above ministerial level so that inter—
ministcrial co—ordination can be firmly achicvede  For scveral ycars
cetablishment of a National Watcr Authority has been considered and gtudicd
by the Government (References 12 and 13), but thc Authority has ncver been
established. Such an Authority would be the idceal administrating agoncy
for the planning project, assuming that thc Authority would bc an umbrclla
agency dealing with all water resources policy and presumably would be
parastatal comparablc, for cxample, to thc National Irrigation Board in
terms of administrative responsibilitics, frecdom of operation, and managcment
of funds. It is assumcd that the Water Planning Projcct staff would act as

an cxccuting group for thc National Watcr Authority.

Lacking such an organization at this time, the Comprchensive Plan
Projcct might be placcd under administrative control of an inter-ministorial
committce such as the onc that alrcady cxists for co—ordination of watecr
resources development and management activiticse The principal advantagces
for this are obvious, sincc the committec is supra-ministcrial and would
allow for co-ordination of ministcrial activitics in the water rcsourcces
ficld. Disadvantages of such a committco include, (1) that the committce
may not function cffcctively because all of the members arc preoccupied
with other dutics fully as pressing and as critical as the committecc dutics
and (2) such committces scldom have staff to take action and prcparc
background matcrial in a form that is fully informative of the issucs under

considuration. Tt is suggcsted that the Plan Project Manager or Co=Manager

s

gc
act as secrctary of the inter-ministerial committec and that their staff
act as an cxocutive arm of the committce thuc forestalling in part the

disadvantages voiccd abovce

An altornative to the above sugsestions would be that the Planning
Projcct be centered in the Planning Divigion of the Ministry of Financc
and Economic Planning. This action would probably aseurc co-ordination

of Watecr Resourccs Planning with other planning scotors, but might place
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control of tho planning in the hands of staff not well acquainted with

water resources problcms,.

The Mission rccommends that the Government carcfully consider cach
of these alternatives and any others that may be brought forward and
sclect a coursc of action very soon so that terms of refercnce and a
proposal for & Planning Projcct can be prcpared. The mission considcrs
that of the threc alternatives, administration of the Plan by a National
Water Authority holds highcst priority and that administration by the Ministry
of Finance and Economic Planning or by an inicr-ministcrial committce is

lecss desirable.

b) Once the administering organization ic sclected, tcrms of
rceference and a proposal for the Planning Projcecet can be dovelopede The
mission suggests that thesc takc into account cssentially the matcerial
discussed in this scction (Scction III) of this report and in the scction

on recommcndations (Section IV).

In regard to timing and financing of the Plan Projcct, considcrable
flexibility existse A Plan can be produccd in a rclatively short time, say
two to three ycars if support, personncl and facilities arc readily
availiblce On the other hand, nonc of these items arc known to be rcadily
availablc and it scems likely that completion of the "backlog® part of
Phase I, Inventory, and Phase II, Watcr requircments, might morc likely be
accomplished in four to scven ycars. This is to say that by thc end of the
pcriod, the planncrs would be in a position to consider for priority
assignment for implomentation all proposed projects on a nationwide basise
Precvious to this timc implementation would be reserved for presently on-—
going and some presently proposcd projcects. The mission belicves that the
Planning Projcct should be initially framcd for the complction of the
"backlog™ parts of Phasec I and Phasc II in five ycarse.

The following pcrsonncl might be nceded:
1) BExternal expcrts
a) Projcct Dircctor — an cxpericnced water resources planncr

preferably with cither an cngincering or cconomics background.
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b) Watcer Resources Ingincor or Hydrologist with cxpericnce
in application of computcrs to hydrologic problcms and
in simulation or rclated theorye  Minimum period of
cmployment 3 to 5 ycarse

c) Sanitary fngincer with broad cxperience in sewerage trecatment
and pollution problems, and prcforably cexpericnce also in
planning. Minimum period of cmploymcnt 3 to 5 ycars,

d) Hydrogcologist with cxpericnce in ground-water resource
evaluation and rcconnais:ancce cxploration. Minimum pcriod
of cmployment 2 ycars.

¢) Land Classification Expcrte Minimum period of cmployment
2 yecars.

f) Economist with expericnce in water resourcces planninge Minimum
period of cmployment 2 ycarse

2) Government profcssional staff

a) Water Resources Engincer, Hydrologist or Wator Resources
Planner; co-project dircctor and countcrparte.

b) Counterpart for Water resources enginccer or hydrologist.

¢) Counterpart for Sanitary Engincer.

d) Countcrpart for Hydrogcologiste

¢) Counterpart for Land Classification ixpert.

f) Threc Junior Engincers or ungincers in training.

g) Onc Junior Economiste.

h) Three to five part=time or full-time students (proferably

engincers, cconomists, gcologists) for on-=the=job training.

3) Government technicians and labourcrs

45 Short—-tcrm consultants as ncocded

The mission rccognises the nced for consideration of rolcevant
subjccts such as demography, ccology, watcer resources management and
training among others and suggests that the Project Director call upon

consultants in these ficldse



A staff cscntially comparable to the above should be able to accomplish
the 5=ycar task and, in addition, dircct onc pilot basin model project and

reeruit and train a sizablce Kenyan profossional groupe

c) On thc basis of the above assumptions the budget for tho S5-ycar
Planning Project to be supplicd by cxternal agencics might be on the order
of $1.0 million or approximately $200,000 per ycar. Costs to the Kcnyan
Government for countcrpart and trainec staff might total to between onc-half
and thrcc—fourths of this amount. It is assumed that the computer competence
of the Kenyan Government is adequate and available for this job, and that
no spccial expensive equipment will be requircd beyond ordinary officce,

engincering and geological requircmentse
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IV Recommendations The mission respectfully acknowledges that three

weeks in a country allows little time for deep consideration of that
country's problems, At the same time many of the problems we have
encountered in Kenya exist in the world at large and not only "developing"
nations but so-called "developed” nations must also deal with them. With

this in mind we humbly submit the‘following recommendations.

l. Kenya can profit immeasurably from a well-prepared national water

and related land resources plan.

2. Kenya must accept several responsibilities if such a plan is
adopted. These include:
a) The development of a responsible organization, such as a national

water authority of supra-ministerial and parastatal level within

the Government to administer the plan, or delegate the administration

of the plan to an inter-ministerial committee that will accept the

commission or delegate the administration of the plan to the
Ministry of Finance and Planning which again must accept the
responsibility of seeing that the Water Plan Project is carried
out. In any of these cases the responsible organization should

be backed up by a full time administrative staff, for example, the
staff of the proposed Project.

b) The Kenyan Government must define and support the objectives of a

comprehensive plan for water and related land resources planning.

c) The Government must accept the concept of effective implemertation

of planning based upon accepted facts, needs and policy.

d) The Governmment must strongly support a training programme that allows
replacement of external experts by Kenyan nationals in a peagonable

period, but still allowing for effective technological aid by expert
advisers, Presently Kenyans are not attracted to water resources

careers because of the status of the WDD, inadequate knowledge of the
discipline and low remuneration of service as water resource
engineers, economists, hydrogeologists, etc. We strongly recommend

that the Government adopt measures to correct this situation.
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3e We recommend that presently on-going programmes, such as the WHO
Sectorial Study (Reference 20), be included in the plan. The selection of
the Steering Committee for the Sectorial Study should be very carefully
considered and should include key persons from Ministries concerned with

the aspects of the study.

4, We recommend that presently planned studies, such as the Tana River
Basin Study project, be expanded and included in the national plan. Indeed,
we would hope that an expanded version of the Study might be adopted as a test
or pilot study within the national plan as an exemplifying operation demonstra-

tive of the effectiveness of comprehensive planning.

5« We recommend that an operational organization to develop and manage the
water resource be created at ministerial level incorporating the now existing
Water Development Division and such other elements as are deemed necessary to
achieve national goals in this aren, This organization should work closely
with and probably eventually become the operasing arm of the proposed National

Water Authoritye.

6o We recommend that a five-year programme to inventory and determine
water needs be adopted with the idea that scientific and technical knowledge
for adoption of projects be the basis for mnstruction and management of water

schemes,

7. We recommend that a survey of ground-water availability, occurrence
and utilisation and a survey of sewerage disposal, pollution and reclamation
and reuse of water be initiated immediately. These studies could be a part of

the Nation planning effort if the proposed Planning Project were adopted.

8, We recommend that problems involving water resources, whether
geographic, c.g. local, rgional or national and whether in the realm of
surface (lakes and streams) or ground-water or waste disposal be reported to
the Ministry es.gs the Ministry of Pinance and Plemning, equipped to receive,
digest and distribute it in such detail that all interested parties are well
aware of the water resources situation in Kenya.

9. We would be prepared to recommend that members of the Kenyan Government
and this mission meet again soon, preferably between September 15 and October 15
to compose detailed terms of reference and a proposal for comprehensive national
planning for water and related land resources for Kenya if all parties concerned

are prepared at that time.



Ve

1.

3e

e

6o
Te

Be

e
10,

11.

12,

13e

14.

l5o

16.

17.

18,
19.

20.

38,

Roferences on which this report is based

REPUBLIC OF KENYA: DEVELOPMINT PLAN 1970 - 1974
REPUBLIC OF KENYA: ECONOMIC SURVEY 1971

REPUDLIC OF KINYAs KENYA POPULATION CINSUS 1969, VOLUME I
AND VOLUME II

REPUBLIC OF KENYA: ST/FF LIST AS AT 1 JULY 1970
WATER DEVELOPMENT DEPARTMINT, ANNUAL RIPORT 1965/66
STUDIS OF POTENTIAL EVAPORATION IN KENYA (FEBRUARY 1968)

MOMBASA PIPELINTG BOARD, REPORT AND ANNUAL ACCOUNTS FOR
PINANCIAL Y@AR ENDING 30 Junc 1970

NATIONAL IRRIGATION BOARD, ANNUAL:RZPORT AND ACCOUNTS
1969-1970
THE IRRIGATION ACT (NO 13/1366)

THi: NATIONAL POWER DEVILOPMINT PLAN 1966 - 1968, VOLUME I AND
voLuM: II (MAY 1967)

SURVEY OF THE IRRIGATION POTESNTIAL OF THZ LOWER TANA RIVER
BASIN, KiINYA, VOLUMZ I - FAO (KEN 3)

THE' ORGANIZATION FOR WATER DEVELOPMINT IN KilYA.  RGPORT
OF A WHO CONSULTANT TiAM PREPARED WITH THE ASSISTANCE OF
FAO (MAY 1963, KiIN-26).

NATIONAL DAVELOPMENT PROGRAMIE FOR COMMUNITY WATER SUFPLILS
IN KINY4. REPORT OF WHO TO THZ GOV.RNMENT OF KiNYA (1968)
REPORT ON TRAINING OF TICHNICAL ST/FF FOR WATER DLVELOPMENT
DIVISION, KINYA (MAY 1971, SIDA/VBB)

SURVEY, AND PILOT DEMONSTRATION SCHEMSS LELDING TO THE
RECLAITATION OF THT YALA 51iMP — FAO (FBRUARY 1971)

WATER SUPPLY AND SANITATION IN KINYA - INTERWATIONAL BANK

( 4PRIL 1971)

ANNULL REPORT ON DUVELOPMENT ASSISTANCE TC KENYA — UNDP
(D.2C:MBER 1970).

RURAL WATER SUPPLY PROJICT I. PROGRESS RiUPORT, I QUARTZR 1971.
RURAL YATEZR SUPPLY PROJ iCT II.  APPLICATION TO THIS GOVIRNIINT
OF SWEDEN FOR FINANCIAL AND TECHNICAL ASSISTANCL

SECTORILL STUDY AND NATIONAL PROGRAMMING FOR COMITUNITY AND
RURAL WATTR SUPPLY, SEWERAGE AND WATZR POLLUTION CONTHOL
PLAN OF OPELRATION (GOVIRNIINT OF K.NYA - WHO, JANUARY 1971)



21,

22,

23

244
25
26,

27
28,
29

390

REPORT ON KANY4S WATER RESOURC:S AND THAIR DIVILOPMINT
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SEWERAGE AND GROUNDWATER SURVEY, NAIROBI ! WHO (KEN 23)
PILOT IRRIGATION SCHEMSZ, KANO PLAIN - FAO

RANGE MANAGEMENT DIVISION OF THE MINISTRY OF AGRICULTURE
AND ANIMAL HUSBANDRY - FAO (KN 11)
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VI, LIST OF PERSONS CONTACTED

MINISTRY OF AGRICULTURE

Mr MURENGA, J. DEPUTY PURMANENT SLECRITARY
H BANDHARI’ ]'_” " " L

" KLAASSZ-BOS, A. PLANNING OFFICUIR

" MWINAMO, J. o i

" MEADOWS,; Se Range Management

MINISTRY OF FINANCE AND TCONOMIC PLANNING
Mr LAURENTI, L. BECONOMIC ADVISLR

MINISTRY OF HEALTH
Dr. ONYANGO ASSISTANT DIRICTOR

WATER DEVELOPMINT DIVISION

Mr CEGE, 0.S. DIRECTOR

w  CLASSEN, Gehe ASSISTANT DIRECTOR

n  PRABHAKAR, D.Re HAAD WATER RESOURCES AND CONSIERVATION
w  SHAH, P.J. HiAD ACTIVITY PLANNING SECTION

n  SVAUREN, A % OF HYDROLOGY SECTION

v HAYS, T.D. #  OF GEOLOGY SECTION

n  CHRISTIANSEN, M. SEJAGE ENGINGIR

»  MUTITU, C.N. Projcct Co-Manager WHO,

Scctorial Study

WDD — PROVINCIAL ORGANIZATION

RIFT VALLEY PROVINCE
Mr BALLINGIR, F.C. PROVINCIAL WATER OFFICER

NYANZA PROVINCE
Mr KELLY, A. PROVINCIAL ATZR EZNGINELR

NATIONAL IRRIGATION BOARD
Mr GIGLIULI, E.F. GENERAL MANAGLER

MOMBASA PIPELING BOARD
Mr MATTHSS, VeGe CHAIRMAN
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EAST-AFRICAN POWER AND LICGHTING COMPANY LIMITLD

Mr

GREEN, T.N.M. DEPUTY GiINERAL MANAGER
FIELDIER, P.ll. CHIIF ENGINE ReG NERATION
POWLR, B.D. " *  ~PLANNING

Dr. PoLAK, WHO Representative, Nairobi

SCHULTZBERG, G. Projcct Manag r, Scctorial Study
FISHER, B. Sanitary Engincer Watcr Study

HEIDE, G. Projcot Manager Nairobi ground watcer and
gewWwerage study.

STONSTROM, L.A. COUNTRY REPROSINTATIVE TO KENYA
BUNDZRSON, V. Projcect Manager

NOBLiE, De. Hydrogcologiut

GUOTHURNAL STEAM EZXPLORATION PROJECT

MCNITT, J. PROJIZCT MANAG:IR

PARLOUR, T.H. PROJUICT CO-MAITAGER
BKENGREN, L. SENIOR CR#DIT OFFICER
NORDINSKICLD, K. DIRECTOR OF SIDi, NAIROBI.

CEDERGREN, J. CREDIT OFFICER
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APPENDIX A

TERMS OF RIFERINCE
OF THE CONSULTANTS TO THE ADMINISTRATOR

Mission in Relation to National Master Plan for Water

Development, Kenya

a) Background information on the Mission

In February, 1971 the Government of Kenya submitted an official request
%o UHDP for a mission to study a National Master Plan for Water Development
in Kenyae. On the basis of the Government's request a two-man mission
composed of two Hydro-Engineers with experience in planning of water supply

development and economy of utilization of water resources was approvede.

b) Composition and Duration of the Mission

The mission is composed of Dr. George Maxey (Chief) and Mr. Runo E.
Savisaari. The members of the mission would meet in Nairobi on
Wednesday, 23 June and would stay in Kenya for approximately two weeks.
Travel itinerary of Dr. Maxey would be Las Vegas to New York for two days
briefing and back to New York for one day debriefing and finally to Las
Vegase Mr. Savisaari's itinerary would be Helsinki, Finland/Nairobi and

then Nairobi back to Helsinki.

c) The purpose of the Mission

1. The consultants should assist the Government in the formulation

of their long~term objectives for community and rural water supply

development in the countrye. To this end, they would look into the long=

term development plans, especially in the Nairobi area, and the plans for

the development of agriculture, forestry, public health, industry and

power generation in the country as a whole. Special attention may be paid

to plans for sewerage development.
2 The consultants should examine the Covernment's neceds for external

assistance and, if required, they may assist in the drafting of an official
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request for UNDP assistance.

3o They should examine the relation of thie projcct to complcted

and /or ongoing UNDP projects, particularly Survey of the Irrigation
Potential of the Lower Tana River Basin — FAO (KiN 3), Surveys and Pilot

Demonstration Sechemes Leading to the Reclamation of the Yala Swamp =

FA0 (KEN 6), Range Management Division of the Ministry of Agriculturc and
Animal Husbandry - FAO (kEN 11), Irrigation Rescarch Station, Ahero =

FA0 (KEN 16), and Sewerage and Groundwater Survey, Nairobi — WHO (KEN 23).
In this conncction, the mission should meet with represcntatives of the
Agcneics who arc responsible for the cxceution of the above—referrcd UNDP
pro joctse

e Explore the relation of this project to other than UNDP multi-

lateral and bilatcral assistance. In this conncction, the mission should

meet with appropriate representatives of multi-lateral and bilateral
programmes in the country guch as SIDA/WHO projccte

Se The mission should also look into the institutional arrangements

in the country for planning, developing and managing water resources

programmes . In this conncction, spccial attention should also bec given

to the administrative regulations for allocating water usc for surfacc and

and grounduater and the procedurcs for approvi water resourcces development

schemcse
6, With regard to determining present and futurc water demand, the

mission should also look into the qualitative aspects of water requircments

with a view to cstablishing the possibility of rccycling of watcr and using

reclaimed seweTragCe

Te The mission is also oxpected 1o rocommend _the best possiblc way

of implcmenting the pro ject including possiblc exceuting agcency and

sub-contracting if anye

8. 1In gencral, on the basis of the above, the mission should define

the scopc and naturc of possible UNDP assistancc, giving duc attention to

both institutional support for planning and managing water resources

deveclopment, as well as timing and scquence of investment in the watcer




resources scctor.

9. Althouzgh the mission should fecl free to discuss with the
authoritics concorncd anything rclevant to its assignment, it is not

authorized to make any commitments on behalf of the UNDP.
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INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR I INTERNATIONAL FINANCE

ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION )
’TLQﬁ?. Al

OFFICE MEMORANDUM
TO:  Miss Eileen Powell DATE: August 23, 1972
FROM:  Gavin E. Wyatt ~
SUBJECT:

KENYA - Tana River Basin Survey Mission
Implementation of Prof. Howe's Report
to UNDP of Janmuary 31, 1972

With reference to Mr. Stedman's letter to Mr. Michel Doo Kingue
of August 5, 1972, I think the suggestion that UNDP should reserve its position
in this matter to provision of consultative advice to the Board of the proposed
Tana River Authority, from time to time, and that ODA in UK provide the four
experts, is an excellent way to implement Prof. Howe's recommendations.

We ourselves would like to be kept in the picture as the work
proceeds in view of the Bank's stake in the Kamburu Project and further power

developments on the river such as Gtaru. This might best be achieved through
our contacts with UNDP if the Kenya Government has no objection.

GEWyatt:mam

cc: Mr. Bailey
Mr. Morse
Central files

&j}’

Seowp (O /) polel ey oy LS o 3

/[w ‘ /(fft fncil e ol { /) a®



UNITED NATIONS
DEVELOPMENT PROGRAMME

NAIROBI, KENYA

ELECTRICITY HOUSE Cables : UNDEVPRO, NAIROBI

Harambee Avenue PosT OFFICE Box 30218

Telephone: 28776

Reference {5 Jol ’ Mugust 1972

Dear Michel,

A you know, we have been waiting for govermment ion to the
report of Prof. Charles Howe on the above preoject. we were
informed that that the Govermment has approved, g level,
the Ministry of Finance and Plamning's prope e's report be
accepted and implemented. A= our IFF front-loaded

and fully programmed, the Government has @ . seek bilateral
assistance for the establishment of a TanN=R
implementation of the planning phase gnd its work. We were asked if

UNDF wished to be assooiated effort through inputs of our own,
and in all the circumst t that our relationship should dbe
limited to reserving ¢ ty of occasional consultative advice
to the Board of the ty+ Meanwhile the Government has had
informal consultat local UK/ODA representatives and on receipt
of positive is preparing a formal request to the U.K. for

the provision of a 4-man planning teamm.

I am rather pleased with the way that this projeot has developed,
as I am sure you will de. I have marked a copy of this letter to Nike
Gucovsky who has been following the projeet, and also to piAleddl IERD
colleagues. As you will reecall, the IBRD pre-investment programme
proposals included provision for a study of the Tana River Basin
(Study Noel=d)e.

«%\g‘n‘

Molgeibive NS
bire Michel Doo Kingue

Asgistant Administrator and Director ccs Mr. M. Oucoveky, UNDP New York

Regional Bureau for Africa _ ,Mr. W, Brekel, Chief of Permanent
UsN. Dovelopment Programme (- CEIANZ) Mission to Eastern Africa, IBRD
Hew York 3 Miss Eileen Powell, IERD Washington

CC: Messrs. Hornstein/Kaji/Burrows

Wyatt, Fngelmann, Dumoulin, Shipman,
Creyke
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Hhsa  Powtl piE

INTERNATIONAL DEVELOF

E | INTERNATIONAL BANK FOR » INTERMATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT V CORPORATION
TO: Mr. Harold R. Shipman : DATE: June 26, 1972

FROM: V. Rajagopalan

SUBJECT: KENYA -~ (a) Tana River Basin - Survey Mission - Final Report '
(b) National Comprehensive Water Resources Plaming Project -
UNDP Reports

I have read the above reports and the following are my comments.

(a) Tana River Basin - Survey Mission ~ Final Report

(1) This report deals with agriculture and power projects in the
Tana River basin and refers to water supply aspects in passing only.
This is perhaps because the terms of reference to the mission specifically
mentions water supply only in connection with the assessment of the consis-
tency of existing water allocations for power and water supply.

(2) Among the currently proposed projects in the Tana River basin
and their implications for water use (pages 28 and 29 of the report) mention
has been made of a "community water supply and irrigation project for the
upper catchment area to experiment with bringing irrigation to established
traditional agricultural areas via traditional low cost water furrows, the
size of the scheme to range up to 50,000 acres or approximately one
location". Perhaps community water supply in this context means the use
of irrigation water by the farmers for domestic needs. I have no knowledge
of this scheme.

(3) The report recommends the creation of a Tana basin planning

~agency with an expert team consisting of a water resources engineer, a
hydrologist, a general agricultural scientist and an economist. Among

the functions envisaged for the agency are the collection and storage of
water related data and assistance to the proposed National Water Authority
(this is recommended under the water resources planning project) in the
making of groundwater investigations and inventory. The report does not
mention ay other role for the agency in domestic water supply. Given

the composition of the expert team, it is unlikely that the team would be
able to assist technically in groundwater investigation.

(L) Annex 'A' to the report refers to important activities related
to integrated planning in the Tana basin and among the recommendations is
a study of land disposal methods for municipal sewage by the Tana river
planning agency. The study could be useful but the agency proposed may
not be the appropriate one to undertake it.

(b) A National Comprehsnsive Water Resources Planning Project for Kenva

(5) This is in the form of a draft Kenya Government request to
UNDP prepared by a consultant. It is based on an earlier mission in
June 1971 by two UNDP consultants to study and report on a lNational Master
Plan for Water Development in Kenya.



Mr. Harold R. Shipman -2 - June 26, 1972

(6) The terms of reference to the consultants for the June 1971
study clearly states under the heading "purpose of the mission" the
following: :

(i) The consultants should assist the Government in the
formulation of their long-term objectives for community and
rural water supply development in the country. To this
end they would lock into long-term development plans....
sseseSpecial attention may be paid to plans for sewerage
development.

(v) The mission should a2lsc look into institutional
arrangements in the country for planning, developing
and managing water resources programmes. In this
connection special attention should also be given to
the administrative regulations for allocating water use
for surface and groundwater and the procedures for
approving water resources development schemes.

(vi) With regard to determining present and future water
demand the mission should lock into the qualitative aspects
of water requirementS.eecede"

(7) The consultants indicate in their summary of the water resource
situation in Kenya that the water requirements for domestic use of the
present population is an insignificant percentage of the total precipita-
tion or run-off and that "the water resources in Kenya as a whole are
sufficient during the present century for domestic use". Referring to
existing organizations the report details the functions of the Water
Development Division which seem to be fairly comprehensive.

(8) The report also comments on the 1970-7h development plan
stating that it "considers only a master water plan for develcpment and
management of rural and urban domestic water supply". On the other hand,
the report also states that the allocations for rural water supply are
barely sufficient to cope with the population increase during the plan
period but goes on to point out that the budget for water was not fully
utilized during the previous year and identifies the lack of well-trained
and experienced personnel as a major problem. In the same breath, the
report recommends the creation of a2 super-agency in the Covermnment for
preparation of a cosprehensive water resource plan. The report does not
critically examine why the existing Water Develcpment Division is not
able to fulfill its functions in spite of external aid, Government support
and its own broad responsibility under the water act and other ordinances
passed by Parliament. It seems to miss the point that the mere subs-
titution of an existing agency by a new one will not solve the basic
problem of lack of trained and experienced Kenyan personnel.



Mr. Harold R. Shipman - - | June 26, 1972

(9) The report proposes that the Kenya Government should set
priorities for periods 3, 10, 30 and 50 years ahead and develop a "list
of principles and assumptions upon which the planning is based" but does
not make any recommendations for the Government's consideration in this .
connection. In a developing country such as Kenya is it possible for a
Government to set priorities so far ahead and even if they did, would it
be meaningful?

(10) The scope of work envisaged in the report for the proposed
new agency seems to be overly ambitious. But the UNDP project proposed
for 5 years, which would presumably be the main activity of the new agency
during the period has only the following objectives:

(1) Establishment of a framework for a National Comprehensive
Water Resource Plan

(ii) Development of a Water Resources Data Bank and storage
and retrieval system

(iii) Obtaining data on groundwater, land classification,
economies of water use, pollution prevention and abatement
and environmental conditions

(iv) Training a minimum of six Kenyan scientists and engineers
as counterparts to the six experts proposed under the
project. .
These objectives are a far cry from the original terms of reference mentioned
in paragraph 5.

(11) The proposed UNDP project would be for 5 years involving
a project manager for 5 years, 196 man-months of experts' services,
32, man-months of Kenyan professionals' services, and 1080 man-months of
supporting personnels' time. The foreign currency costs of the project
are estimated at about US$958,190 and Government contribution at about
US$590,525. In the case of the Tana River planning study, the external
costs are estimated at about UsS$500,000 and no estimate is available for
local costs. It is a moot point whether both the studies are required
at this time and the country has even the manpower for training under
these projects even if they could find the money to meet the local costs.
Are these studies as_outlined the top priority ones for fostering economic
and social development in Kenya? The reports have no convincing answers.

VRajagopalan/lph
cc: Mr. Engelmann
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INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOFMENT L -
INTERNATIONAL DEVELOPMENT ASSOCIATION
CFFICE MEMCRANDUM

TO: Mr. Gavin E. Wyatt DATE: May 18, 1972
FROM: A. E. Bailey

SUBJECT: KENYA - Loan No. 7L45-KE - Kamburu Hydroelectric Project
Tana River Development Comparny (TRDC)
Project Supervision
Back-to-0f fice Report

1. This report is based on information obtained during a mission
to Kenya to supervise the Kamburu Hydroelectric Project and to examine
progress on associated studies.

Loan No. 7L5-KE

25 The Kamburu Hydroelectric Project is proceeding satisfactorily
although some 12 weeks behind schedule. The consultants hope that it will
be possible to make up most of this lost time and get construction back on
to scheduls agein by December 1972.

Appropriate actions have been taken to eliminate a squatter
problem and the squatter camp should be removed by the end of May 1972.

Tana River Basin Study

3. The Govermment appreciates the urgency of getting the second
phase of this study started, but the difficulty is obtaining the necessary
finance and expertise. Government is currently dealing with this problem.

Environmental Study

L. Despite efforts to get this study moving, nothing has been
achieved to date.

These are no issues requiring immediate attention and a full
report will be circulated by June 16, 1972.

AEBailey:sst
IBRD

cc: Messrs. Chadenet, Baum, Ripman, Rovani, King,”Engelmann, Lee, Lithgow,
van der Tak, Weiner, Armstrong, Howell, Berrie, Jennings,
White, Saeed, Bomani
Mr. G. Kaji (Eastern Africa)
Mr, K. Niemann (Controller's Department)
Mr. K. Awunyo (Legal Department)
Public Utilities Files, Central Files, Chronological File



Messrst Kaji/Burrows Mareh 23, 1972
Engelmann
Eileen Fowell

KEi7A: (a) Tana River Basin tudy (XN 3)
(b) Hational Master Plan for ‘“ater Development (XEN 29)

Attached are copies of the reports of the UNDP missions conecerning
these two projects. As we have only two copies of each report, would
Hr. Engelmann kindly pass his on in due course to Messys. Wyatt,
Dumoulin and Shipman.

1 shall be grateful to receive any comments you might have.

Attachment

ce: Messrs: Wyatt
Shipman




UNITED NATIONS
DEVELOPMENT PROGRAMME

UNITED NATIONS

NEW YORK
TELEPHOME: 754-1234

REFERENCE: DP/KELH/T]_/(DQ

Dear Mr, Demuth,

PROGRAMME DES NATIONS UNIES

POUR LE DEVELOPPEMENT

CABLE ADDRESS: UNDEVPRO # NEW YORK

16 March 1972

Subject: Kenya - National Master Plan for Water

Development

We are attaching herewith for your consideration two copies
of the mission report prepered by Dr. George Maxey following his recent
visit to Kenya as Consultant to the Administrator for the preparation of
terms of reference for a National Comprehensive Water Resources Project.
The mission took place between 19 December 1971 and 15 January 1972.

Ve look forward to receiving your comments on this report at

your convenience.

Mr. Richard H. Demuth

Director

Development Services Department

International Bank for Reconstruction and
Development

1818 H Street, N.W.

Washington, D.C. 20433

Yours sincerely

)
Roger Garraud
Officer-in-Charge

Regional Bureau for Africa
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UNITED NATIONS

NEW YORK
TELEPHONE: 734-1234 CABLE ADDRESS: UNDEVPRO e NEW YORK

rererence: DP KEN/71/010

16 Merch 1972

Dear Mr. Demuth,

Subject: Kenya - Tana River Basin Study

sse Please find attached herewith two copies of the mission
report prepared by Professor Charles Howe following his recent
visit to Kenya as Consultant to the Administrator for the purpose
of co-ordinating previous studies carried out on the Tana River
Basin,

Ve are forwarding this mission report for your consideration
and would eppreciate receiving your comments in due course.

Yours sincerely

R

Roger-Garraud
Officer-in-Charge
Reglonal Bureau for Africa

Mr. Richard H. Demuth

Director

Development Services Department
International Bank for Reconstruction and
Development

1818 H Street, N.W.

Washington, D.C. 20433
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UNITED NATIONS \ﬁ@y PROGRAMME DES NATIONS UNIES
DEVELOPMENT PROGRAMME ~ \So=7¥ POUR LE DEVELOPPEMENT

UNITED NATIONS

NEW YORK
TELEPHONE: 754-1234

CABLE ADDRESS: UNDEVPRO # NEW YORK

REFERENCE:  DP/SF/310/KEN 3
DP/SF/310/KEN 29

29 December 1971

Dear Mr. Demuth,

Subject: (a) Tana River Basin Study (KEN 3)
(b) National Master Plan for Water Development (KEN 29)

Reference: Miss Powell's letter of 21 December 1971

I would like to acknowledge with thanks Miss Powell's letter
of 21 December forwarding to us IBRD's record of the meeting which
took place in Washington on 5 November regarding the above projects.
I have sent a copy of these minutes to our Resident Kepresentative in
Kenya who will make them available to Dr. Maxey and Professor Howe.

Yours sincerely

\ ! },, i 1: ) e
; f} Y - i
Michel Doo Kingué
Assistant Administrator
and
Director, Regional Bureau for Africa

<k
Mr. Richard H. Demuth . PG e
Director {. e
Development Services Department i L . A
International Bank for Reconstruction and R
Development _ , LL
1818 H Street, N.W.
Washington, D.C. 20433

il
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Junmamy 21, 1972

frofossor Charlas lowe
wam

%m

Desr FPrafgscsor Hows:

EPowell/eb
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Form No, 57 INTERNATIONAL BANK FOR | INTERNATIONAL DEVELOF& i st

RECONSTRUCTION AND DEVELOPMENT

OFFICE MEMORANDUM
TO: ' piles .Vi @ DATE: January 14, 1972

FROM: W. Schaefer-Kehnert and R.G. GrmShaWPm]ects Dept. Corraspondence

SUBJECT: KENYA: Tana River Basin ANSD EY I e

DATE L sl c st et aes

1l As arranged by Mr. Brakel (see Mr. Adams memo to files on the above
subject, dated January 4, 1972) a UNDP consultant, Prof, Howe, visited the
office on January 12, 1972, to discuss the Tana,River Basin. He was accom-
panied by Miss Drouilh and Mr. Stenstrom from the Nairobi UNDP Office.

P Prof. Howe gave us a tentative draft outline for his report on the
Tana River Basin Survey (attaehed)n Our main discussion revolved around
the proposed pre-investment study for the Tana River Basin and the possi-
bilities for the setting up of an institution for on-going planning in the
Basin.

Fe Prof. Howe agreed that an overall plan for the development of the
Basin was a necessity, but he thought that such a plan should be prepared

by a permanent planning team within a local institution such as the proposed
Tana River Authority, rather than through the short-term employment of a
consul ting firm. The preparation of a master plan would in the main result
from reviewing all the past reports and surveys on the Upper and Lower Tana
to determine the relevant role and priorities of power and irrigation and to
formulate the alternatives as a basis for Government decisions. We agreed
that if such an Authority was adequately staffed then a master plan could

be produced, and furthermore the Authority would then be in a position to
ensure continuity and coordination between the planning and implementation
stages.

4 However, it was pointed out to Prof. Howe that the setting up of a
strong and adequately staffed Authority could be difficult, and that the
Government would probably need external assistance in financing the
permanent employment of 4 to 5 foreign experts required for the planning
team.

5a Prof. Howe promised to keep us informed on his conclusions and
would also discuss the matter with Headquarters on his return to Washington.

CaCo . Mro Brakel
Mr. Engelmann
Mr. Hornstein
Mr. Dumoulin .~
Mro. Adams

WSchaefer-Kehnert/RGGrimshaw/rd.
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II.

III.

Iv.

VI.

VIiI.

TANA RIVER BASIN SURVEY MISSION

Tentative Draft Cuatline of Report
LCr. Charles Howe, Jan. 1972

Terms of reference

v

The range of technically feasible alternatives.

A.

Dl
E.

The water resource

l. precipitation

2. river flows

Alternative configurations of use

Mwea type irrigation development versus traditional
agricul.ture

Comparative costs of hydro and thermal power

Alternatives Ffor basin development not necessarily
involving water.

Factors relating to choice among alternatives.

The need for continuity in planning and implementation in the

basin.

Alternative institutional arrangements for on-going planning
in the basin.

Miscellaneous (bLut important) observations.

Recommendations for actione



Detailed Outline of Part II. B: Alternative
Configurations of Water Use

Alternatives to Be Assessed,

l. lNational Power Development Plan with 500 cusecs to Upper Basin
irrigation:

2. Mwea--type irrigation 7
b, traditional agriculturc.

2 All water in Upper Basin reserved for power.

3o ILACO Upper Basin Plan (approximately 500 cusecs plus
520,000 a.fe/ year to non-power).

4o ILACO Plan plus added storage,

Se ational Power Development Plan but 520,000 a.fe/&ear plus 500 cusecs
to traditional agriculturc.

Ge Power development stopped after Kamburus
Qo all water below Kamburu to Upper Basin irrigation

Da all water below Kamburu to Lower Basihne



Data for Each Alternative.

2

3e

4

5e

7.

8.

Ultimate hydro-~power developmente.
Ultimate thermal-power developmente

Water available in Upper Basin for non-power purposes in
acre—freet/year. 7

Water available to Lower Basin and Coast.
Estimated Gross Employment in Upper Basin from non-power uses.

Estimated number of persons supported in Upper Basin from non-
POWEr usesSe

Estimated cost per person employed in non-power usese.

Estimated cost per acre of land developed.



INTERNATIONAL DEVELOPMENT l INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION Q

-
OFFICE MEMORANDUM ke’

TO: Miss E. Powell DATE: January 19, 1972
FROM: Gavin E. Wyatt. ab

SUBJECT: KENYA - Kamburu Hydroelectric Project
Appraisal Report

1. Herewith a copy of the Kamburu appraisal report which we
promised to give to Dr. C. Howe. Amnex 11 and paragraphs L.11 through
.16 contain the relevant information which might be useful to Dr. Howe
in his forthcoming studies of the Tana River Basin.

2. When passing on this document, Dr. Howe should be advised that

this is given for information only to assist him in writing his report
and should not be quoted in any context.

Enclosure.
AEBailey:sst
IBRD

cc: Central Files
Division Files



Messrs. Kaji, Engelmann, Shipman, Wyatt, and Januvary 13, 1972
J. Dumoulin
Eileen Powell
KENYA 3 ] >

This note is to confimm that the meeting with Messrs. Gabre-Madhin,
Guecovsky, and Howe to hear Mr. Howe's report of his mission will be held

at 11:00 a.m. next Tuesday, January 18, in Room D=860.

EP:rlu




(v)

(c)

(a)

Assess the consistency of the

TANA RIVER BASTN SURVIY (KN 71/10) } AN AY 4 oy

Merme of Raference for MNP Mission Vi daA . N8

Review of eristinc major studies for the Tana River Basin, particularly
those referred to in paracraph 2 above, as well as the 25 year power
develooment plan and possibly Kenya's National Development Plan.

Reviow of existing development projects in the Tana River Basin as well
as collation of information concerning proposed new projects by multi-
lateral orzenisations other than the UNDP, as well as by major bilaterzl
prosrammes.

Picenssion with Government resarding alternative development patterns and
their feelines recardins current priorities for developments in the upper
and lower bacins. :

Determine whother anv specific pilot azricultural development schemes
have beon identified for im-inent implementation in the uvpper and lower
parts of the basin and the proposed timing.

ting water allocation for power and
tive patterns of develonment which conld
plenning for the entire basin.

xi
water supply with poseible altern
resvlt from integrated develom

_j.t’b R'b

Prenare, on the basis of (2) throush (e) above, and on the basis of
discnesions with the UNDP Rosident Representstive and representatives of
thc IBRD as well as renrescntotives of appropriate bilateral progremmes

nd in cloge econsnltation with the Government, an outline for the
prnnaratlon of an interrated development plan for the Tana River Basin
with speeial attention to a work' procramme for the initial phase of the
study which would consist of elaboration of a work programme for a
feasibility study for the entire Baosin, including a feasibility study for
one or more pilot irrication scheme, in the upper and possibly lower Tana
which the Government may require for immedinte implementotion.

30 December 1971
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TO:

FROM:

SUBJECT:

INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR ‘ INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM

Messrs. H. Shipman, G. Wyatt, J. Dumoulin DATE: January 6, 1972
P. Engelmann, J. Burrows, Miss Powell

Vincent J. Riley /

KENYA: Tana River Basin Study = KEN 3

Mr. Charles Howe, Consultant to UNDP, iho met with you
on November 5, 1971 is expected to return shortly from his
mission to Kenya, where he investigated the Tana River Basin
Study. He, together with two UNDP staff members (Messrs. Gucovsky
and Gabre-Madhin) would like to again meet with you to report on
his findings and recommendations. He has cabled to New York,
suggesting a meeting in Washington, January 18.

Please advise this office if this date is acceptable. We

will inform Mr. Gabre-Madhin.

VJRiley/eb



(xEx 29)

December 21, 1971

Basin Study (XBN 3)
Haster Plan for Water Development

ver

Ri

{a) Tana

Mr. Michel Doo Kingue
Assistant Administrator and Director
United Nations, New York 10017
Dear Mr. Doo Kingue:
KENYA s
(b) Hati

oP/SF/30/%ER 3 7
DP/SF/310/%8E 29
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yours,
Eileen Powell
Services

J. Burrows

P. Engelmann

Jose Dumoulin

4, §. vyatt

At
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Form MNo. 57

TO:

FROM:

SUBJECT:

Al ﬁg? : & . L\)-xg‘.)f q"t\_/'\ Q (;} Q< AN /U\A ;.;TL',/QQ/\_'\.H__. W

INTERNATIONAL DEVELOPMENT

‘ INTERNATIONAL BANK FOR | INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT

OFFICE MEMORANDUM
Miss Eileen Powell DATE: pecember 7, 1971

/? .
Peter Engelmann (\ 25?:
A /,
KENYA - Tana River Basin Study
Proposed UNDP Mission

At your suggestion I have looked over the "Note for the
File" attached to Mr. Saunders' letter to you of November 12. Quick
scanning has not disclosed any major problems in the part of the note
covering our meeting (paras. 1 through 8), but I have some problems
with what is called "the proposed IBRD feasibility study" (para. 9)
and the proposed terms of reference for the UNDP mission (para. 10).

First, the study described on pages 10 and 11 of our report
AE-16a dated July 30, 1971 on Kenya is not a "feasibility study"; it
is "to prepare a comprehensive program for the long-range development
of the waters of the Tana River..." (which does not preclude specific
project feasibility studies as part of the overall development program.)

Second, the scope assigned to Professor Howe is far too
extensive, overstresses the pilot irrigation scheme and does not
properly focus on the study design features on which I thought we had
agreed. I should very much like to see something in the terms of
reference which requires Professor Howe to define scope, estimate the
staffing and estimate the cost of Phase I of our Study No. 1-4 as def-
ined in our report. This should take into account the ILACO Report
which had not been available to us at the time and pilot irrigation
schemes, if any, for which a clear justification can be found during
Professor Howe's mission.

PEngelmann :vbr

cc: Messrs. Burrows, Dumoulin, Shipman, Wyatt.
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Fors No. 75 °
(2-.60)
INTERNATIONAL FINANCE
CORPORATION

FATERNATICNAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT

INTERNATIONAL DEVELOPMENT
ASSOCIATION

ROUTING SLIP

Date
Noweniberr 29, 15T

RAME

ROOM NO.

Mr. Burrows

A-1000

Mr. Dumculin (Agricultore)

C=508

Mr. Engelmann

Mre Shipman

A=3i3

Mr. wyatt

C-313

To Handle Note and File
Appropriate Disposition Note and Return
Approval Prepare Reply
Commen t Per Our Conversation
Full Report Recommendation
Information Signature
]Initial Send On
REMARKS
UlDF's mmute 1o —ihq.m detailed
than ow's, in tarms of
lr-n “l'. Howe'n mieaion. Please
ne lnow feel there we points
\hich should bo radsed wdith e, albo 3£
you would 1o a dreft copy £ Mr. Mamgp's
m. ~ = -
-T.)»\.M. ok B ;V“r(mu'g,_&- e (5
Lo Cotran— R A Ao /.4 ‘
wadad . No (o agles

Fr

o
=

Bleen Powell, DED, De1138, X-27h3
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UNITED NATIONS

DEVELOPMENT PROGRAMME
UNITED NATIONS
NEW YORK

TELEPHOMNE: 754-1234
REFERENCE:

Dear Miss Powell,

I em writing with rcference
arrznged on 5 lovember rf‘f':-:w'r‘ﬂ'nﬂ' uh'*
the Tana Eiver Basin Study and the

- Tater Development in Henya. :Luuc i<
copy of & lote to the Mile prepared by
Lir. Gucovs];;.r.

Also ﬂutqcn+~ for
of the 2 vrepared
mission to Kenya.

your inform
EPoT by Lr. Georg

J_
d Ll
__.I\J-i, —

Er——

PROGRAMME DES NATIONS UNIES
POUR LE DEVELOPPEMENT

CABLE ADDRESS: UNDEVPRO ¢ NEW YORK

12 Hovember 1971

to the mesting you so kindly

1 C)l" theoom 1n£,
.J_

alssions on

Lional Master Plan for

Q for your informaticn is
15 uaurenkhuhzn and

ion are three draft copies
Marey following his earlies

The hospitality and co-cperalbion you extended to cur Gfficers
at the meeting is wvery much eppreciated.
Yours sincerely
(/q‘:k 2 ( (Gednce i wiﬁh-)
[ : o i .
V? John . Baundars
) Officer—in-Cha arge -
Fegional Bureau for Africa
Miss IDileen Powell
Cevelopment Services Lepartment
International Banl: for Ieconstructicn

Levelopment

and
I Street,

161C 4
Yashington

R ]



8 November 1971
pR/St/HL0/1 -3
DP/Sk/ 300/ Keli=29

NOTE FOR THE FILE

Sub ject

)
o]
s

Kenya - arvey of the Irrigation Potential of the Lower
or Besin (KEN-3)
Plen for Vater Develoruent (KI-23)

MDP's Comsultants, lir. C. Howe (for Kil-3) and Mr. G. lMaxey (for ¥=i-29)
met at the IBIPD in the morning of 5 llovember with Hessrs. Z~Gabra-Madhin
lenya (Regional Bureau for ATrica) and M. Gucovsky (Senior
Technical anijr, PASD. “EPC) to review the outstanding issues and Terms of.
ing missions to Kenya in December 1971. In
the ach“no:t (froﬁ 0 to 5.00 p.m.) the avove met with the following 1IBRD
E J ncmiap for Kenya, Bastern Africa D*ﬁartment)

(P omam b gyme r‘\'u I e e
Goumery Llll E8g 30

Mess=rs. H, Shiprman and G. VWyat . (Division Chiefs, Watel Supply and Power; reg=——-:«
pectively, Puvlic Ut ilitie Terz rtment), Mr. J. pauoulln (Pre~investmenc 3er-
vices~Trrimution, Arriculiuce a0 Arehecha D’ﬂﬂ“**ﬁﬁ+\ Mr. P. Ingelman (Breo-

investment nerv1c s Adviger, Frojects thZTb*“nb) and Miss E. Powecll oI
Development Services Departnment; excent for Miss Powell and lir. Shipman, the
Bank staff atiending this meéting participated in late 1570 in the-IBRD Pre=
investrment lMission to Kenya, Uganda srd Tanzaniay Kr. R.A. Hornstein, Crief,
Divisicn Fastern Africa Dopsriment, attended ﬂdzg of the meeting. Following
is a sumeary oi the maila points discussed and their relevance to the two
forthecoming UNDP missions to Kenya.

=1

Tanu liver Intoereted Lesveloousil SRS
1. hile there are concidersble studies on the river!s power potential, there

are basically onlv two studies on the basin's arricultural poteniialj rowever,
to-date, ithere nas been no investigation refarding the over all integrated develon-
ment of the Tana River bﬂ%;n, and conscouently possible comprehensive developmen
alternatives and their seguence for the basin have not been even outlined.

1 The basic available studies are:
(a) IERD, Appraisal of the Kamburu Hydroelectric Project

mana River Development Company Ltd., Kenya (TRDC
Report PU-70, 18 lay 1971)

(b) Balfour-Reatty and PEnrineering and Power Consultants
Reports on Future Power Developments in Kenya d

(¢) TURDP finsl report and Consultants' Report on Survey of the
Irrigation Po»ent:aT of the Lower Tana River Basin

(a) Sir Alexander Gibb and Pariners.
"Upper Tana Catchment Vinter Resources Survey, 1958-1359"
" April 1959

(e) ILACO, Agricultural Potential of Upper Tana River Basin, Mid 1971.

(£) IBRD, “Econcmic Developuent in in

ifrica (in five volumes)
Volume II - Kenya - A Programae O 7

Prc~¢nv““tucnt studies 30 July 1971.

c.'_r
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5 Tonu River Evdro-electric Power. The Tana River Basin's hydro-electric
potfn ial nas bLeen uader review since 1922, and partial hydrological recerds
have ! et since 1932.. However, active consideration of power development
in tho basin beagan only in the 1950's., Since then, two hydro-electric stations
hare beecn construclted in ine :Luﬂle Tana with an installed capacity of 22 MV
gud 40 3 (Kowoara) with en inctalled cawscity
of 60 I is roew under construction ané is being financed by zn IBRD loan of
2% willion Ul éollars (aprnroved Jtnc 1971) and a SIDA credit of 6 million US
dollazrs, with <he tot:l o5t estimated at 37.5 millien US dollars. (Pleuse
refer to docunznt 2 (a) 1listed above). -

fay TILT i a

-3 el e, T . - i3 -
i 15 e :i“-.-.' S=2avel OLRblen

L, It was noted that in 1964 211 exc ept 500 cubic feet per second (cusecs)

of the run of the river flow without storage were allocated for hydro-power
genec """1’3!’1; E ""0'—"‘0‘ e xr '_“.‘""F;'I‘EJ....J.D“ uses zbove ‘i‘ 000 cusécs when the river is
in flood and about 2,000 cusecs are used during the average flow periods. This

reizas the guasiiavy of Pobuwa: pilaestran af wahes Par souwsy, dryadsatiocn @ng
; ! 3 H ey iyrapads 2 vra ! £ o i e
other “consurm—tive' and "nen-consunptive’ uses, and vhether the existing 2llocation

referred to ahove could be revised should this be requ;rﬁa for an optimal inte-

grated develozment of Lhe river basin. In this cunnexiou, it vas noted, that—-—-- -
there exists a 25 years Power developimsnt Plan, end that although thcrn-l power
alternatives have becn identified fer the coast ¢f Henya thore has apravently
not been a cormnrehensive lysis of hydro-power and thermal power combinations

1 e

consistent with erent alternatives for water supply.

5. The Tens Ziver Doevelopment Company (TiDC) was establiched as a "“paper
company" for the purpose ol constructing the Kamburu hydro-electric project
financed prirmarily by the I8RD; it was also noted that the Government nolds
about 51 per cent in the 9RDC and the remaining 49 per cent is held by private
power companie:s.

6. Irriraticn. The UNDP study referred to in paragraph 2 (c¢) above may_ be
considered as o prc-feas,hljztv study for agricultural development in the lower
Tena. While tze recently completed ILACO study referred to in paragraph 2 (e)
above may be considered only as a recounnaissance study of the agricultural
potential of the uwpper Tana. From these two studies it would appear that the
capital cost per acre of irrigated land would be US3400 for the upper Tana
only for run of river water (no storage), and US3500 for the lower Tana, with
storage. IBRD staff members familiar with the ILACO study (this is not yet
ailable at U..DP Headguurters and should be obteined from the Residsnt Repre-
°onL~t ve) indicate that the ILACO study cnvisages a development of 250,000 i
acres in the uyper basin, with the first stage to zmount to only 180,090
acvuu vhich will utilize run of river waters which it is assumed will return
the basin. This water use is regardeca by the ILACO stucdy as "non-consumptivel
an assunrticn which nceds to be thoroughly examined. It is cnvisaged that cotton,
+’

peddy rice, zgrouvand nuts and irrigated coffece would be cultivated in the upper
Tana. It is a3co noted inzt the lack of adequate hydrological data COﬁcornnng
ihe ypper Tanz River basin constitutes a major constraint in planning imminent
rational development of irrigated agriculture in this region. Consideraztion is
therefore being given to the possibility of initiating as: a first stape a 10,000
acre pilot development scheme in the upper Tana which will utilize about 20 per
cent of the total water now allocated for agriculture, Although, at a different
point in the discussion, it was noted that no serious conflict in water use
between power generation and irrigation is foreseen.

ny

7

L i
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The above would sa;ﬂﬂst that the preparation of a comprehensive plan for

3

My
12

of the na basin would reguire that nost careful

e integrated Gevelo: }

attention te given to th cursh1on of allocation of water to various uses and

particularly hJaro—paw;r and water supply for irrigation and domestic ‘ate“ use.
Questions were rdased about the appropriate counter-

e associated in the preparation of an integrated development

; : River basin. It was felt that the present Tana River develcp-

ment Corporation reoferred to in paragraph 5 above would not be suitable for

this purpose anc inat & new governit tal authority may have to be estsblished.

TIn this cornnexion it was stressed that vhzlever nev aLgncy is eutaoll.hei it

should not combine policy and planning fun 1ctions with operational functions.

- TR T

9: Proposed 11 g y. The IBRD pronosed feasibility study as
is outlineu on pares 1u-il of the rcpori listzd in paragraph 2 (£) bo e, The
TRRD now feels that the scope of their proposed Phase I feaghility study does
not recuire as much time and nenpover as indicates in the above document, &nd
that the wmzjor objective of the FPhase T would be to design in considerable detail
tne propossd Phosce II of the feasibility study, which is the astual preparation
of a plan for the integrated development of the Tana River Basin. It wﬁé’not 5
that the Tena River basin uuvelon.enu requires a conprehensive gpproach which
does not now exist

renice for UNDP Miscion., In view of the above discussion, it
vould gz 2 m Lewm= of veierence for the proposed mission by Professor
Charles Howe (D“ ember 1971) should include the following major pointss:

(a) Review of existing major studies for the Tana River basin, parti-
cularly those referred to in paragra ph 2 above, as well as the 25
year power develogpment plan and ;ohulbly Kenya's National Development
Plan.

(b) Review of existire develooment projects in the ppn, River basin as
well as cellation of information concerning proposed new prDJ’Lt” by
multilateral organisations other than the UNDP, as well as by major
bilateral programmes.

(c) Determinstion of government's present priorities for development in
the vpper and lower River basin, and an analysis of these priorities.

(a) Determine whether any specific pilot agricultural development schemes
have been identified for imminent implemcntation in the upper and
lower parts of the basin and the propose ed timing.

(e’ Assess the consistency of the existing water ¢ allocation for power
and water supply refhﬂhm to in paragraph & with a possible inte=

5 ateu approach to development of the entire river basin.
I F

(f) Prepare, on the basis of (a) through (e) above, and on the basis
of discuscions with ULDP Resident A“Uleﬁentutlve in Kenya and repre-
sentatives of the 1BHED AuU major bilatercl programmnes (Netherlanis,
Swcden, UK, US, and "_ut Germany) an outline for the preparation of
an inteprated devclopment piuﬂ Yor the Tura River Basin with 5vocia1
attention to a detailed work programme for the iritial phase of th

studv which would consist of e elaorution of a work programme for a

L we
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; feasibility study for the entire Busin 1y

ne or more pilol irrigation schene, in
which the Government nay require for imx

Ty,
e # L ‘ - L -
= ol

in its
it was not
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@150 noted that ithe second missicn of the TIEP Censultant (v, &
ed Tor Bocenmber 1571 is to s uo

insion of June 1871 e

some detzill the seone bad O bR o st

nreparation ol
the National lasic»

i The programme »ofeorred to above will b2 ecacernes vith ke institutional S
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Summarx

This report gives, with supplementary reports included in the
references, an up-to-date summary of the water resources simation in
Kenya; a description of a general framework for water resources comprehen-
sive planning, and offers recommendations for more adequate administrative
and executive action in regard to water resources development and manage-
menta

The need for institutional reform is stressed, particularly in the
field of high-level governmental concern for the resource and in the
need to strengthen governmental action and control.

Training of personnel drawn from the population of Kenya is discussed
with the idea that Kenyans must, within a reasonable time, take-over
the management and development of Kenyan water resources.

Mechanics of implementation, financing, and management of the
planning process are discussed largely in the light of impending Kenyan-

dominated, as opposed to external expert controlled, management and control.



B Introduction

l. In February 1971 the Government of Kenya submitted an official
request to UNDP for a mission to study a National Master Plan for
Water Development in Kenya (Appendix I). On the basis of this request
a two-man mission composed of Mr. Runo E. Savisaari and Dr. George B.
Maxey, both with experience in water resources planning, were asked to
visit Kenya and advise both the Kenyan Government and the UNDP on the
advisability of adoption of a comprehensive water resources plan and upon
the terms of reference that this plan might have. In June 1971 the
mission was organised and on June 23 first met in Nairobi, Kenya. On
June 24 the mission met with Mr. Bruce Stedman, Resident Representative
of the UNDP in Kenya, and with representatives of the WHO and of the Kenyan

Government at which time it was made plain thats

a) A National Water Plan for Water Development in Kenya did not
exist, at least in any documents or in any way that the mission

could realistically deal with the situation at hand.

b) That the mission would do its best to develop basic considera-
tions of a comprehensive water resources plan and, in the limited
time available (two to three weeks), present this plan to the

Kenyan Government and all other interested parties.

c) That after two to three months the mission and representatives
of the Government would meet again with the aim of developing
terms of reference and a proposal to initiate comprehensive

water resources plamning in Kenyae

With these qualifications the objectives of the mission are clearly

set forth in the terms of reference shown in Appendix A. of this reporte.

2., It should be clearly understood that Kenya has been considering
comprehensive planning of water resources for many yearse In 1963, as
the result of a WHQ/FAO joint report (Reference 12) it was recommended
that a National Water Authority be establisheds This necessarily implied
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that national water planning in some form was needed. This recommendation
did not come out of the "clear blue" but was prompted by careful considera~-
tion by the Chief Hydraulic Engineer, Hydraulic Branch, PWD, of the
Ministry of Works in February 1961 and by other comments by other Kenyan
authorities (Reference 13). Following this report unmerous comments

by many staff members and organizations indicated the necessity for
specifically planning for water supply and sewerage and generally for

overall water planning.

Many other comments and studies, too numerous to be commented upon
by this mission, show clearly that water resources, as a sector of the
national situation, needs clear and specific attention. For background
material the best references presently available to the mission are the
WHO/FAO studies in 1963 (Reference 12) and the WHO 1967-1968 report

(Reference 13) cited above.

For many years the Hydraulic Branch of PWD (Ministry of Works)
dealt with urban water supply while the African Land Development Board
of the Ministry of Agriculture édalt with all water development in the
African rural areas. Later they were combined to form the Water
Development Department of the Ministry of Natural Resources, In 1967
the Department became the Water Development Division of the Ministry of
Agriculture and continues to be the primary agency responsible for water
resources development and management in Kenya. This agency, wherever
its house in the administrative structure, has responsibly carried out
its commission within the limits of Government support to manage and
develop the water resources of Kenya. But it has never received the
Governmental and popular support necessary to efficiently and properly
deal with the overall water resources of the nation. In comparison
with other sectors of national development the Division cannot, and has

not been able, to compete on either. a status or salary level in the_
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professional markete. In part this is porbably due to the fact that the
Division has concentrated its efforts mainly in water supply for domestic
and livestock use and has not assuwmed active responsibility in other
sectors mentioned or implied by the Water Act or by later Ordinances
passed by the Parliament. Development management and ultimate optional
use of the resource reach into most sectors of Kenyan development and
ranges in importance from being almost an absolute control of development
in the northern, southwestern and eastern parts of the nation to being the
key to environmental management, industrial development, and municipal

and domestic well-being in other parts of the country. Thus, water
resources planning, development and management deserve increased recognition
by the Government and the public.. 8Such recognition should take the form
of increased status in the Governmental structure, increased compensation
to professional and technical civil servants and further encouragement

to career-minded Kenyans to select water resources work as their profession.

Within the time limitations, the mission hopes that a viable proposition
has been generated and that the responsibilities and effort needed by all
parties concerned have been clearly stated. It may well be that terms
of reference for a proposal for support of National Water Resources
Planning exist within this report. However, the mission respectfully
suggests that it and the Government may well wish to meet and to frame
a proposal after a reasonable period of study and consideration. We
suggest the period September 15 to October 15 as appropriate for such a

meetinge.

Kenya may well be the first and most appropriate African nation
to adopt comprehensive national planning for water resources. With
this in mind the mission recommends the consideration of a planning
project provided the Government of Kenya indicates a strong desire and
demonstrates the interest and capability for national water resources

planning as suggested in this report.
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Acknowledgement should be made of the gracious and considerate co-
operation received from all parties, Government and external, that the
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interviewed is appended.
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THE WATER RESOQURCES SITUATION IN KENYA - A SUMMARY

General Facts - present supply and demand

The mean annual precipitation in Kenya is 20 inches

and the total quantity of water falling on the land area
in an average years is 235 mill. acre feet (one acre
foot equals 271,000 Imperial gallons).

Stream run-off data obtained from 361 gauging stations
in the five principal drainage basins give a mean annual
discharge of all streams as 12 mill. acrefeet, which is
only a little over 5 per cent of average yearly pre-
cipitation and varies in the five principal drainage
areas from 12.3 per cent in Lake Victoria basin to

1.2 per cent in the Rift Valley.

wWater requirements for domestic use of the present
population of 10.9 million, using an average per
capita per day figure of 10 imperial gallons, amounts
to l.5acrefeet per year, which is lcss than 0.06%

of the total precipitation and only a little over 1%
of average annual run-off. If the population grows
3% annually to the end of the century, Kenya at that
time will have 27 million people, and if the average
water consumption has increased to 14 gallons per day,
the total annual demand would be 1,460,000 acrefeet.
This is equal to about 0.6% of the precipitation at
12% of the run-off. The above figures show, that

the water resources in Kenya as a whole are sufficient
during the present century for domestic use.

The ground-water resources are an important Ffactor in
the overall water supply. On the average the surface
of the ground waterlies 80 metres below the surface,
l.e. considerably deeper than in other parts of
Africa. Ground water resources, both location and
amount, are poorly known in Kenya.



Availability of data

Hydrological data are to te found in Kenva for
20 to 30 years time. In 1969 the observation net
consisted of the following observation stations

Type N:o of
River gauging stations 361
Water level records 42
Standard rain gauges ; 828
Autographic rain gJauges %
Storage rain gauges 42
Evaporation pans 81
Full Hydro-Meteorological Stations 20

The observation net is mainly concentrated on the
Highlands, where the main part of the population

is to be found. The rainfall and weath-r data are
regularly published by the East African Meteorological
Department. The stream-flow records from 70 river
gauging stations are published twice a year. This
publication gives information on the mean and the
extreme flows recorded during the month.

Accurate data concerning the population in Xenya

is to be found in the publication "Kenya Population
Census 1969". According to this publication, the
population in Kenya was in August 1969 totally
10,942,705, of which 5,482,381 are men and 5,400, 324
women. This means an average frequency of 19 people per
square kilometre.

The accuracy of these statistics is sufficient for all
kinds of planning operations. As for each province
the population is divided as follows
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Central Province 1,676,000
Coast Province 944,000
Eastern Province 1,907,000
North Eastern Province 246,000
Nyanza Province 2,122,000
Rift Valley Province 2,210,000
Nairobi 509,000

Excellent maps, fully satisfactory for planning
purposes, are available in Kenya. There are maps

in the scale of 1:250,000 covering the whole country
with contours at an interval of 200 Feet, and there
are also maps in the scale 1:50,000 covering the
southern part of the country with coatours at an
interval of 50 feet. A series of 1:100,000 scale
maps cover the northern part of the country, some
with contours at an interval of 200 feet. Since

all of these maps are developed photogrammetrically,
areal photos are also available. Additionally there
is the National Atlas of Kenya, published in 1970,
the maps belng at a scale 1:3,000,000. In the atlas
is included maps and short texts describing the
lakes, rivers, water falls, precipitation,temperatures
per month, geology, soil, distribution of population,
water supply,and industry.

Completed and ongoing water projects

a. Sectorial Study and National Programming
for Community and Rural Water Supply,
Sewage and Water Pollution Control (Ref. 20). This
study is being carried out by the WHO. The
contract was sign d on behalf of the Kenya
Government in January 1971. The last
report will be given 20 months after the
commencement of the field operations.

b. Survey of the irrigation potential of the
Lower Tana River Basin, FAO (XKEN 3).

c. The National Power Development Plan 1966-1986.



d. Surveys and Pilot Demonstration Schemes
leading to the reclamation of the Yala Swamp -
(FAO (KEN 6).

e. Range Management Division of the Ministry of
Agriculture and Animal Husbandry - FAO (KEN 11).

f. Irrigation Research Station, Ahero - FAO (XEN 16).
g. Sewage and Ground Water Survey, Nairobi - WHO (KEN 23).

h. A study of the Upper Tana River Basin by LARCO
consultants (Reference 30).

Legal considerations

The Water Ordinance of 19552 and subsequent amendments
define the ownership and control of water and the powers of
the Minister responsible for water resources. It esta-
blishes the Water Resources Authority and the Water
Apportionment Board. The Water Resources Authority has
no executive or financial powers, but has wide advisory
functions in relation to the policy of water development
while the control and apportionment of water is vested in
the Water Apportionment Board. The Water Resources
Authority is charged with the duty to guide the in-
vestigation of water resources and to advise and make
recommendations to the Minister in regard to the
improvement, preservation, conservation and utilization
of such resources. In all of these activities the
Director of Water Development is the Technical Adviser
and the Water Development Division is the chief tech-
nical arm.

The abstraction of water from surface and underground
sources, the construction of dams and channels, etc.

may only be carried out if a permit is issued by the Water
Apportionment Board. The Board consists of eight members
appointed by the Ministr:, of whom four members must not be
public officers and who are selected from a panel of names
submitted by the Regional Water Boards.
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The Regional Water Boards' main function

1s to make recommendations to the Water
Resources Authority on water devebpment

and conservation policy within their

drainage areas and to the Water Apportionment

Board in regard to the apportionment of water.

For the purpose of the distribution of water
supplies in any area the Minister appoints
undertakers, who shall be responsible for
provision of an adequate supply of water

for the area within their limits of supply-.
The Agricultural Ordinance of 1955 gives the
Ministry of Agriculture the power to make rules
concerning the maintenance of a body of water
and other water matters, when this is deemed
necessary for the preservation of the soil
and its fertility.

According to the Public Health Ordinance, local
authorities are obliged to take measures for
prevénting any pollution, dangerous to health

or to a supply of water, which the public within
its district has a right to use and does use

for drinking and domestic purposes, and for
purifying such supply which has become polluted.

Organizations

while the main responsibility for water resources
belongs to the Ministry of Agriculture, under
which Ministry the Water Development Division has
operated since 1967, other ministrics, e.g. the
Ministry of Works, the Ministry of Health, the
Ministry of Local Government and the Ministry

of Social Services also initiate and finance

small water surplies.
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The function of the Water Development Division
1s to implement the development and management
of water throughout XKenya. The principal duties
are as follows

- to advise the Water Resources Authority and the
Minister on the water resources of Kenya within
a Carefully planned programme designed to
enhance the economic and social welfare of the
country,

- to advise the Water Resources Authority on the
development of water resources to serve the
needs of the human and animal population,
agriculture, including irrigation and ranches,
manufacturing, hodro-electric power dJeneration,
etc., and to place as much water development
as possible on a sound commercial basis,

- to advise the Water Apportionment Board on the
conservation of the country's water resources
by the control of and the apportionment of
such resources, including river regulation,
and the promotion of the measures designed
to prevent waste and pollution,

- to assist in the preservation of forest reserves,
which covers some of the principal water catchment
areas in collaboration with the Chief Conservator
of Forests,

- to make a continuing assessment of the surface
and ground water resources of the country by
a co-ordinated and systematic programme for
the measuring and recording of data, such as
rainfall, evaporation, river discharge, etc.,

- to operate and maintain public and government
institutional water suplies, for which the
Director of the Water Development Division is
the gazetted water undertaker, including the
installations of the Mombasa Pipeline Board,
and to plan, design and construct new supplies
and the augmentation of existing supplies,
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- to advise other Government Departments,
including carrying out the design and
construction of civil engineering works
in connection with irrigation, flood
protection, sewerage, sewerage disposal, etc.
(Reference 31)

The Water Development Division is divided into

Planning and Operations
Technical Services

Developnment

Water Resources and Conservation
Administration

Subordinated to the Ministry of Agriculture are
various parastatal agencies such as the National
Irrigation Board and the Mombasa Pipeline Board

The power supply in Kenya is controlled by the
following firms under the regulation of the
Ministry of Power and Communications

1. East African Power and Lighting Company
2. Kenya Powcr Company Ltd.
3. Tana River Development Company Limited.

Certain municipalities and most local authorities
administer their own water supplies.

External assistance in water resources 1s supplied
by the World Health Organization (WHO), the United
Nations Development Programme (UNDP), the Food and
Agriculture Organization (FAO), SIDA (the Swedish
International Development Authority), USAID, and
volunteer groups.

Training arrangements

Technical education, which is the basis of developments
concerning water supply, is given in Kenya as follows
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~ The Uiiversity of Nairobi have 3-year courses
for Civil and Mechanical Engineers, but in the
near future the courses will last for 4 years.
Due to lack of personnel and laboratorv accom-
modations it 1s not possible to cducate a
satisfactory number of engineers,

- Egerton Agricultural College educates Agriculture
Technicians,

- Kenya Polytechnic in Nairobi educates sub-
professional engineers. The courses last for
3 years,

- The Mombasa Technical Institute is a bridge
between the technical institutes and the technical
colleges. They educate technicians in the
electrical and the mechanical fields.

- The Water Development Division Training School
has been operating courses for foremen/inspectors
(operation and maintenance), and construction
foremen and operators.

The foreman/inspector courses aim at a training

of staff for the foreman/inspector cadre, which

is in charge of the construction, operation, and
maint nance of water supplies. The trainees spend
at the present © months in the class room and
thereafter 2.5 years training on the job.

The first construction foremen course was commenced
in January 1971. This course will last for © months
and will be followed by 2 years of training on the
job. It is envisaged that thc training will be
supplemented b: another period of 6 months in

the class room.

The courses for water operators so far completed
have included 6 weeks of training in class room

and workshop. About 150 operators have been
trained during ten such courses.
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7. Source of funds for present studies and implementation

a) Kenyan Government - The Government includes
in its budget funds appropriated for the 5-year
Development Plan (Reference 1) in the total amount
of #44.85 million. These expenditures are shown
in Table I according to recipients of the funds.

Tablg I (in US$ million)
1969/ 1970/ 1971/ 1972/ 1973/

1970 1971 1972 1973 1974 TOTAL
l. Central 2.61 3«77 4.56 5.40 0.65 22,99
Govern-
ment _
2 inici- 2.27 B at2 5.38 552 4.54 2l¢13
pality -
3. Other 0.0% Gel3 0.14 017 0.20 0:.73
local e
autho-
rities i R
4. TOTAL  4.07 7.32 10.08 7 I1.09°  11.39 44.85 T

A breakdown of the Central Governmment expenditures
as shown in the 5-year Development Plan (Reference 1)
is given in Table II.

Table II (in US$ million)

1969/ 1970/ 1971/ 1972/ 1973/

19570 1971 1972 1973 1974 TOTAL
l. Water Deve-
pme .t
Division
a) Urban Supplies 0.48 0.59 0.70 0.84 1001 3.62
b) Rural Supplies 1.47 2.52 3.30 4.12 5 26 16.67
range water
2. Hg. Housing,
other E? 0.44 0.48 0.42 0.35 0.31 2.00
3. Other Minig-
tries
Rural water
supplies 2/ 0.22 0.18 0.14 0.09 0.07 0.70
Total 2.61 307 4456 5.40 6.65 22.99

4.
%ﬁ See next page
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1/ Iacludes dam and borehole subsidies, small irrigation schemes, wator

resources surveys and misc. all mainly performed by the WDD.
2/ Includes Ministry of Health with WHO/UNICEF contributions and local
contribution through self-help labour, materials, and cash.

b)

c)

These tables clearly show the increase in emphasis
being placed by th2 Governm nt on rural water supply
and the lack of emphasis on water resources studies
otiher than water supply. However, in addition to
these funds about K£2.5 million have been allocated
to develop and support irrigation schemes (through
the National Irrigation Board, Reference 8). This
amount is broken down into K£535,000 for 1969/70,
696,000 for 1970/71, 476,000 for 1971/72, 509,000

for 1972/73 and 310,000 for 1973/74. Also about
K£40,000 have been allocated by the Ministry of Economic
Planning and Development for surveys relating to land
reclamation schemcs in underdeveloped areas, and an
unknown (to this Mission) amount of government
money, but probably quite small, has been or will

be expended in the ncar future in hydropower and geo-
thermal power studies.

Probably other sectors such as forestry, recreation and
wildlife, sewerage and pollution are allotted small

sums of government money to be spent on water resources
but these allccations were not determined by the mission.

United Nations family projects

Considerable support has been contributed annually to
water resource developmont in Kenya through WHO, UNICEF,
FAO operations and projects, most of which are enu-
merated in the section on Organization (II.5) of tlis
report.

Other multilateral and bilatewrl assistance

Financial and other support have come to Kenya from
several national aid plans including SIDA and USAID
and volunteer corps from Great Britain, Sweden, Denmark

A dlaa Thheas dewd Mdwd o e = A ¥
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III. Planning for long=term development and management of water and
related land resources in Kenya
l. An ideal long-term comprehensive water plan should contain

several elements as follows:

a. It should be guided by carefully chosen and realistic objectives
which demand coordination with other national planning and which
allows flexibility for implementation of both short and long-
range projccts. These objectives should include careful

consideration of all ongoing and previous project work,

be It should take into account the development of other sectors
in the national economy and should be adjusted to contribute
to the betterment of the total economic and sociological condit-

ions in the country.

ce It should consider all uses of water as well as the need to
reserve water for recreational, environmental and dilution

puUrposes.

d. It should be phased in a manner that satisifies both 1) the
1imitations of the Government to initiate and maintain it and

2) the availability of data, methodology and technologye

2., Present water resources planning in Kenya has been primarily
concerned with single short-term project developmente. Thus, the National
Five Year programme for 1970 to 1974 (Reference 1) considers only a
Master Water Plan for development and management of rural and urban
domestic water supplics, implementation and management of a few irrigation
schemes and power development in one drainage basine Little or no
mention is made of comprehensive water resource planning and only the
forementioned projects are budgeted. Further, it is estimated that
the total Government budget allocated for water development plus certain
implementation projects such as that supported by SIDA and local "gelf-
help" projects will barely meet the requirements of the population
increase thus leaving essentially the same percentage (85 per cent) of

the rural population without water supplies that are reasonably healthful
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and accessible, Rough estimates by Govermment officials (Water Develop-
ment Division) indicate that the present cffort should be increased by
a factor of 10 to 15, starting next year, if this large segment of Kenya's
population is to have healthful and readily accessible domestic supplies
by the year 2000, The ongoing sectorial study now being conducted by

WHO will yield more accurate information on this subject.

Budget allocations are similarly small in other sectors of the
water resourcc field and no small factor in this lack of support is the
fact that needs and available resources have not been systematically
studied, priorities based on modern technical methods have not been set,
and applications for significant budget increases to develop even study
projects have not been made. In large part, this may well be the
result of not only inadequate financing, but lack of availability of
well=trained and experienced personnels. Perhaps evidence of this lies
in the fact that there are numerous authorised but empty posts in the
present organization and the budget for water was not fully expended

last year.

3. Initiation of comprehensive long-range water resource planning
would bring international, national and Governmental attention to water
resources problems and would provide a vehicle to study and define these
problems, to set rational priorities, and to develop support, both from
national and international sources. Further, proper elucidation of
the public in these matters might well result in attracting more people
to select the water resources field as a career and thus eventually help

to relieve the shortage of trained personncle.

4, This mission did not have time to develop and prepare detailed
terms of reference for a comprehensive water plan project in cooperation
with Kenyan Government officialse. Further, the Kenyan Government
agencies had no plan and could not prepare onc in the alloted time for
the missione. Howcver, it was agreed by all parties concerned that the

mission daould develop a skeletal plan accompanied by a list of suggested
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considerations and actions that the Government might take in the next
two or three months. Meanwhile the mission and the Government would
further study the substantive material involved and revise, enlarge or
otherwise modify the skeletal plan. After this period of study and
preparation the responsible Government staff and the mission would meet
and develop detailed terms of reference for a comprehensive water plan
project to be submitted to prospective sponsorse. The skeletal plan is

described in the following paragraphs.

1) Objectives - The Kenyan Government should define both long
jnd short-term objectives of the Comprehensive Plan, taking
into account the present development and management programmes
and aims that they wish to set for periods of 3, 10, 30 and
possibly 50 years. The 3 and 10 year periods may be
regarded as short-term and the 30 and 50 year periods are
long=term, Probably most of the effort expended in
devclopment and management in the first 10 years of the plan,
that is, until 1981, would includc presently ongoing and
proposed projects, the implementation of which may extend
even beyond this date, depending primarily upon availability
of staff, available financing, required pre-investment and
technical studies, and demand for power, irrigation, water
supply, pollution control and conservation.

Long-term considerations through the first ten years should
be made concurrently and should be carefully defined by
clearly stated and understood realistic objectives. These
objectives should be defined keeping in mind the unique
Xenyan situation including the legal constraints; the
estimated physical limits of the resources and of dependent
or accessory resources such as land; sociological factors .

such as the educational level of potential users and constraints
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of the tribal systems and traditions; economic constraints
including the wherewithal to finance studies, construction,
management and the likelihood of industrial development;
environmental constraints especially involving the preservation
of the vegetative cover of the natural habitats of game animals,
fish and birds, and the quality of the marine, surface, and
ground waters; capacity for irrigation and stock-raising
developments; development of new technology; and population
growth, distribution and mobility. As far as possible the
objectives, although clearly defined, should allow some flexi-
bility which in turn will allow adaption to the dynamic,
changing and largely unforeseecable futurecs.

It should be constantly kept in mind that one of the most
valuable features of a dynamic comprchensive plan is not that
it allows the nation to foresee everything that will happen
between 1971 and 2020, but does allow it to anticipate and
ready itself for developments with enough lead time and a
store of substantive material, methodology and staff to

efficiently cope with such developments.

The Government should develop a list of principles and
assumptions that will effectively constitute the "ground
rules® upon which the planning is based. Apart from gencral
agsumptions such as that there will be no general war or
other catastrophe or that the government will remain stable
and effective, most planning schemes in the western world
include the followings:

a) That consumptive use requirements in the various
sectors will either 1- increase at an agreed upon
estimated rate, 2- increase for some period and
then stabilize, or 3- will remain stable during

the planning period;
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That adequate power and fuel will be available

to the population throughout the planning period;
That large transbasin or international exports or
imports of water will not or will take place:
Various assumptions based upon overall national

planning unique to a given country.

Phases of the plan should include the followings

a)

An inventory phase which allows for the collection,

compilation, proper storage and provisions for ready
retrieval of all reclevant substantive datae. Storage
and retrieval should probably be accomplished by

computer methods since this would allow for orderly

and high capacity input and for rapid output in a wide
variety of methods or programmecse The inventory will
cover all of the sectors discussed in 2 following section
of this report (see III-3-4) and general comments in regard
to the completeness and availability of the relevant

data are made in that section. This phase might be
regarded in two parts, 1) the organisation of the backlog
data already on file in some form somewhere and 2) the
collection and proper storage of needed information not
presently available,. This data collection probably
should not be done by the planners but should be
collected for the planners by the appropriate agency for

the various scctors.

Timing for accomplishment of the inventory is, of
course, flexible and dependent upon availability of
staff and other support. Greatest emphasis should be
placed on this phase in the initial stages of the plan
and probably part 1, the backlog, should be completed

in two to four years. Part 2, of course, is continuing
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and will continue throughout the life of the plane.

It is necessary that the Inventory phase yield enough
information to accurately define the extent of the
resources, the present use and abuse of it, clearly
delineate the nature and extent of present problem areas
and sectors where data is lacking. The continuing’
collection of data should be directed at £illing holes
in our knowledge and thus allowing the planners to more

and more accurately define the water resources situation.

A Water Needs phase which involves the detcrmination of

water requirements by prediction and projection for
specific time horizons. It is suggested that these

time horizons be set at 3 years (1974), 10 years (1981),
30 years (circa 2000) and 50 years (circa 2020).
Obviously accuracy of projection for requirements in

1974 and 1981 will be far more realistic and well-defined
than for longer periods. However, production of longer
projections furnishes a general picture that can be
progressivly brought up to date as more data are produced
and as development for the shorter periods is consurmated.
The short-term development should furnish valuable
information to long-term national planning in all areas
as they arc consummated. Comparison of estimates of
water requirements with results of the Inventory phase
allows a sound scientific and technical determination

of projects neceded for developmente.

Development of individual project plans and assignment

of priorities naturally follow the above two phases.

Once the limitations of the resource and the areas of
need are determined individual projects can be defined,
comparcd and assigned prioritics, This phase of the
planning is of great importance because it is an inter-

face with all other development and planning. Project
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priorities must be judged, not only for their own merit
and in regard to the water resources sector alone, but
also in regard to all other sectors in the local and

national picture.

d) An implcmentation and construction phase which obviously

is the objective of the whole process.

Phasing of the plan in this manner does not in any way imply
that Phase I must be completed before Phase II is started and
SO ONe Actually parts of all the phases from the very
beginning of planning will be taking place, for presently
ongoing and planned water resources projects will be incorporated
into and become an integral part of the plan. Further, work
in the various phases of the plan may well progress far more
rapidly in certain areas or drainage basins than in others where
the demand or the need is lesse Inherent in the plan is the
concept that study, development, and management should be
approached on the basis of geographic subdivisions, most likely
drainage basins, although in some instances political or

other subdividons will also have to be considered.

General sectors of the water resources field to be considered
includes

a) Water supply for domestic use - This sector has been

concentrated on by the Water Development Division for several
years and much information and substantive data is available.
In more recent years not only the WDD, but SIDA, the World
Health Organization in concert with the Ministry of Health,
UNESCO and the Kenyan Community Development Department have
and are supporting an increased effort. The recently
initiated WHO-sponsored sectorial study (Reference 20) is
strong evidence of increasing attention to this sector and
this study should do much to produce data and information for

planning purposcse
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In general, it is believed that adequate hydrologic data
for planning purposes is being produced by the WDD and other
data collection agencies but published hydrogeologic information,
especially on ground-water occurrence, availability and utilisa-
tion is woefully lackinge. This is also true in the field
of waste disposal and pollution. In both cases a start will
have been made to correct this &ficiency in the WHO sectorial
study (Reference 20) but much further work will remain to

be done before both fields are adequately inventoried.

Information on water utilisation in the water supply sector
is probably available in sufficient accuracy for national
planning and, again, evaluation and organisation of this

data should result from the sectorial study (Reference 20).

The chief responsible Government agency in this area is
the Water Development Division, Ministry of Agriculture, with
accessory responsibilities lying in the Ministry of Health

and the Community Development Departmente

Recommendations regarding critical needs im all scctors

arc included in the last section of this reporte

b) Irrigation - Although numerous single projects have been
developed and are planned for this sector of water resources,
a national inventory of irrigable lands and of the projects
necessary for their reclamation and use does not seem to
existe Estimates suggest that about 160,000 hectares of
land with a high irrigation potential exist and that of this
about 6,000 hectares are irrigated (Reference 8). Since
irrigation may become one of the largest, if not the largest
corsumptive use of water in Kenya and therefore possibly
the chief use conflicting with use of water in other secctors,
it is necessary that such an inventory be developed as soon

as possible.
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Experience with several small irrigation projects has
indicated reasonable success in betterment of economic and
social conditions. Examples include the Mwea, Ahero,
Bunyala, Tana and Perkersa schemes. The total annual gross
value of production from these schemes exceeded KE780,000
in 1962/70 and more than 3,700 plot-holders profited from
more than 5,700 hectares, Since a plot-holder supports an
cstimated 11 people it can be supposed that about 40,000

people were settled and profited from these schemes (Refercnce 8).

Although the above figures represent a very small fraction
of the total national economy they indicate the tremendous
importance that properly managed and developed irrigation
projects might assume in the national picture and, therefore,

the importance of national planning in this sector.

Responsibility in this sector resides primarily in the
National Irrigation Board, but some action on small irrigation
projects is also taken by the Water Development Division,

Ministry of Agriculturecs.

c) Hydropower - Rather complete knowledge of this sector is
available from only one drainage basin in Kenya and less
complete data is available for the rest of the country.
The 20=-year development scheme cited in the bibliography
(Reference 10) probably forms a good nucleus for power

information needed for planning purposcs at this time.

Chief responsibility for hydropower lies in the Ministry
of Power and Communications and the Bast African Power and
Lighting Co. and its associated companies under the general

regulation of the Ministry of Power and Communications.



Water for industrial use - Little if any information is

available on this subject and projected nceds for the

Puture are apparently non-existante

Water reserves for recrcation and wildlife including

environmental and ecological considerations - It is not

known whether knowledge of this area exists at this
time, Inquiry by the mission established that no national

plan presently existse.



£)

g)

h)

3)

e

Thermal power generation - Tho only studizz

available to thc mission are described in the
20-year development scheme (Reference 10).

Navigation and transport - No information on

this subject was discovered by the mission.

Flood Control - Flood control has not assumed

large proportions as a problem in Kenya except
locally, for the most part, in the western
provinces. However, with continuing develop-
ment, especially along rivers, it ca.. be ex-
pected to become a concern if measures are

not taken to forestall building and other
development 1in vulnerable areas. Planning that
will result in avoidance and prevention of
flood damage should be underway on a national
basis. Primary responsibility for Fflood control
is in the Water Development Division.

Livestock water - Several elaborate schcmes

for range management have been and are now being
conducted in Kenya and data and knowledge of
livestock needs for water is probably better
understood than in any other sector. Since

the quantities necessary for stock needs arc
very small, it is unlikely that major conflicts
of other uses with this use will develop.
However, the importance of this supply and
strategic location of water points is of criti-
cal importance to the nation, espedally in
northern and north-eastern an in parts of the
southern provinces. Primary responsibility For
livestock water resides in the Ministry of
Agriculture.

Waste disposal and pollution - Ver. Ffew

measures to control waste disposal and pollu-
tion are presently practiced in Keoya.
Definition of pllution is not available and
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no Government criteria or standards are
available. In the onc document available

to the mission on this subject (Reference 25)

a geod case is made regarding national needs 1in
this sector and suggestions for implementing
Government controls are made. Further, the
objectives of the sectorial study (Reference20)
include allowances for study of this problem.

A national inventory of pollution and related
problems is needed in order to define and
implement a programme in this field.”

Further, a study is needed to detormine how muck
reclamation and rcuse of water occurs presently
and under what conditions and what the future
demand may be for reused water. Obviously this
could be a significant source of water supply.
It is doubtful that the greater part of the
reused water today is properly treated or managed
in any way. Undoubtedly some information and
recommendations will be forthcoming from the
sectorial study (Reference 20) and from ongoing
work by Mr. Christiansen in the WDD (Refcrernce
25) but a concerted effort with adequate support
is needed to indicate proper institutional
arrangements, necessary legislation, establish-
ment of criteria and standards, regional re-
quirements and a proper regulatory procedurec.
Lack of such action mey well result in one of
two developments (a) widespread pollution of
water sources or (b) rigid poorly informed,

+) At the time of this writing a report entitled "Nationzl Report
on the Human Environment in Kenya" was being prepared by a special
Secretariat on the Human Environment in Kenya.
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restrictive action which may critically impede
industrial and other development in the country,
or both. Presently, responsibility for pilu-
tion has been assumed by the water Development
Division with accessory interest being shown by
the Ministrv of Health (principally health con-
siderations) and the Ministry of Works (construc-
tion of some treatment plants).

It is readily apparent, even from these bricf summaries, that
there is much to be accomplished in the Inventory Phase of the plau.
One major chore is the collection and compilation of all the
substantive data in a Water Resources Data Bank. This Data Bank
should be in the form of a storage and retrieval system which will
allow rapid and efficient use of the information in awariety of
programs for analysis and interpretation, and especially for
simulation theory (systems analysis) studies of drainage basins
described in the following section (III.3.5).

In order to handle the "backlog" part of thc Inventory and
Needs phases, a number of studies, varying in length and complexity,
must be undertaken, or if already undertaken, should be completcd
and, in somc¢ instances, cnlarged. Among the most important of
these are a national ground-water study which should take the form
of an intensive reconnaissance by drainage basin or other appro-
priate subdivision; a land classification study to determinc all
classes and locations of irrigable lands in the country; an
industrial water use study; a study of needs for recreation and
wildlifez including consideration of environmental and ecological
consideration; an evaluation of present and future needs for flood
control; a critical, comprehensive investigation of all aspects
of water pollution, reclamation and reuse of water. As has boeen
mentioned previously, a start on some of thes: studies has been
made in the Sectorial Study of WHO (Refercnce 20).



5e Mechanics of analysis - The Drainage Basin approach

In order to reduce the problem of determining national water
requirements to a tractable level and to assist in determining project
priorities, a drainage basin model approach should be undertaken. Thus,
all of the substantive data for all of the sectors in given basin can be
introduced into a programme based on simulation or related theory and
analysed for applicability and degree of relative accuracy. If the
programme model turns out.bo be acceptably accurate, numerous analytical
exercises can be performed and several alternative solutions can be

developed.

This approach requires the use of modern computers and obviously
is directly baéed upon the storage and retrieval system of the Water
Resources Data Bank. It allows for sophisticated use of all the
pertinent data and for development of many alternatives, results that
cannot be attained by manial or conventional calculation in rcasonable

periods of time.

As previously pointed out, the Comprehensive Plan allows for all
phases to be worked upon at the same time if required. Thus, in a
drainage basin where adequatc data is inventoricd, the Water Requirements
Phase can be embarked upon immediately and so one. It would appear that
in Kenya much of the substantive data has becn collected for the Tana River
Basin, and thereforc a relativcly short basin study, utilizing all the
previous studies and with a minimum of further data collection could
result in development of a basin model to determinc water requirements
and project priority. Such a study could scrve as a pilot and training
project in the Comprchensive Plan and would demonstrate how cffectively

comprchensive water resources planning may be utilized in Kenyae

G Projccts of immcdiatc concern to Comprchensive ‘ater Resources Planning

Implcementation of a Comprchensive Water Plan has a high priority in

the Kenyan Government. A11 of the Government staff who were intervicwed
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by the Mission indicated the desirability and nced for such a plan.

The Mission agrees in principlce that Comprehensive Water Resource
Planning should become a part of the policy and operations of the Kenyan
Covernment and therefore rccommends that the project of carlicst concern
in water resourcces in Kenya should be development of a proposal with
torme  of reference to implement a Comprehensive Watcer Resources Plan
projcct to be supported by the Government and by one or any combination

of supporting organizations.

If a Water Planning Projcct ig implcmented, a number of on-going
or proposed studics could immediately become intcgral parts of it or
would at lcast be highly important contributors to it. These studics
and their possible rclationship to thc Planning project includes

a) On-going projects

1) The scotorial study by WHO (Refercnce 20) will contribute
much information and guidance cespecially in the water
supply, water utilization, and watcer pollution arcase. It
should be closely corrclated to and co~ordinated with the
proposed Planning Projccte

2) Training of scientists, cngincers and technicianse. The
present Government programmc of training is considcred by
all concerncd inadequatc to develop a cadre of Kenyan
citizcns capablc of developing, opcrating and maintaining
the water rcsourccs of the country. In any casc, this
training programmc should be cnhanced and, if a Water
Planning Projcct is adopted, should carry provisions to add
materially to training at all lovels from ficld technicians
to professional cngincers and scicntists. All principals
in thc proposcd Projcct staff should have Kenyan countcrparts
capable of profiting from on-tho-job training as well as from

speeial training courscse
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b) Proposcd projccts

1) If a Water Planning Projcct is adopted, thc proposed Tana
River Basin Study should be cxpanded and uscd as a pilot
projcct in river basin analysis for planning ag well as for
a pre-investment study for justification of financing the
proposcd congtruction.

2) Scveral municipalitics in Kenya arc proposing cnhancement
and cnlargement of proscnt water supply and sewcrage facilitics.
The dater Planning Projcet should be aware of thesc developments
participatc in their planning and assurc their co-ordination
with other scctors of water rcsourcese. Among these
municipalitics which arc conducting or arc proposing to
conduct pre-investment studics arc Nairobi, Mombasa, Nakuru,
Kisumu and Zldorect in addition to the threc large towns of
Kakamcga, Nycri and Embue Probably, all of thesc arcas have
inadoquate sewcrage treatment facilities and watcr supply
ghortages at least at times or in somc placcse All will be
watcr-chort within a few ycars (as carly as 1974), if
cxpansion of facilitics is not accomplished and most arc in
arcas of expcected rapid future growth.

3) For many ycars, communitics who arc willing to shoulder most
of the cost of water supply and sewcragc facilities have
asked the Government for minor assistance mostly consisting of
tcchnical supervision, design, and skilled labour.  The Water
Devclopment Division has triced to furnish such assistancc, but
has becen ablc to do so in all too fow cascse. Thus, community
leaders who show grcat initiative become discouraged and this
attempt to progrecss on the part of Kenyan citizens is thwartced.
It is suggested that a plan be devised on the basis of a
comprchensive study to correct this default and find adcquate
support for communitics who arc willing and ablc to carry most
of the burden of development, Such a plan could be worked out

under the acgis of the Water Planning Projccte



Te Mochanics and implementation of the Comprehensive Plan Projcct

a) The project should be under the control of an organization at a
high level in Government, preferably abovc ministerial levcl so that inter—
ministerial co—ordination can be firmly achicvede For scveral years
cstablishment of a National Water Authority has boen considered and studicd
by the Government (References 12 and 13), but thc Authority has ncver boeen
established. Such an Authority would be the idcal administrating agoncy
for the planning projcct, assuming that the Authority would bc an umbreclla
agency doaling with all water resources policy and presumably would be
parastatal comparablc, for oxample, to thc National Irrigation Board in
tcrme of administrative rcsponsibilitics, frecdom of operation, and managcment
of fundse Tt is assumcd that the Water Planning Projcct staff would act as

an cxeccuting group for the National Watcr Authoritye.

Lacking such an organization at this time, thc Comprchensive Plan
Projcct might be placcd under administrative control of an intcr-ministcerial
committce such as the onc that alrcady cxists for co-ordination of watcer
resourcces development and management activiticse The principal advantages
for this are obvious, sincc the committec is supra~ministcrial and would
allow for co-ordination of ministcrial activitice in the water rcsources
ficlde Disadvontages of such a committcc include, (1) that thc committce
may not function cffcctively becausc all of thc members arc preoccupied
with other dutics fully as pressing and as critical as the committee dutics
and (2) such committccs scldom have staff to takc action and prcparc
background material in a form that is fully informative of thc issues undor
considcration. It is suggosted that the Plan Projcet Manager or Co=Manager
act as secrctary of the inter—ministerial committec and that their staff
act as an cxocutive arm of the committce thus forestalling in part the

disadvantages voicced abovce

An alternative to the above suggestions would be that the Planning
Projcct be centercd in the Planning Division of the Ministry of TFinance
and Economic Planninge This action would probably assurc co-ordination

of Water Resourccs Planning with other planning scctors, but might place



33.

control of thc planning in the hands of staff not well acquainted with

water resourcus problcms.

The Mission rccommends that the Government carcfully consider cach
of these altcernatives and any others that may be brought forward and
sclect a course of action very soon so that terms of reference and a
proposal for a Planning Projcct can be prepared. The mission considers
that of the three altornatives, administration of the Plan by a National
Water Authority holds highcst priority and that administration by the Ministry
of Finance and Economic Planning or by an inicr-ministorial committee is

less desirablces

b) Once the administering organization ic sclected; terms of
reference and a proposal for the Planning Project can be developeds  The
mission suggests that thesc take into account cssentially the matcerial
discussed in this section (Section III) of this rcport and in the scction

on recommendations (Scction IV).

In rcgard to timing and financing of the Plan Projcct, considcrable
flexibility existse A Plan can bc produccd in a reclatively short time, say
two to three ycars if support, personncl and facilitics arc readily
availablce  On the other hand, nonc of these items arc known to be rcadily
availablc and it scems likcely that completion of the 'backlog®™ part of
Phase I, Inventory, and Phase II, Watcr rcquircments, might morc likely be
accomplished in four to scven ycars. This is to say that by thc end of the
pcriod, the planncrs would be in a position to consider for priority
assignment for implcmentation all proposed projeets on a nationwide basise
Previous to this timc implementation would be reserved for presently on—
going and some presently proposcd projects, The mission belicves that the
Planning Projcct should be initially framcd for the complction of the

"backlog® parts of Phase I and Phasc II in five ycars.

The following pocrsonncl might be nceded:
1) External cxpcrts
a) Projcect Dircctor — an expericncud water resources planncr

preferably with cither an cngincering or cconomice background.
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b) Water Rcesources dngincor or Hydrologist with oxpericnce
in application of computcrs to hydrologic problcms and
in simulation or related thcory. Minimum pcriod of
cemployment 3 to 5 ycarse

c) Sanitary Engincer with broad cxpericnce in sewerage treatment
and pollution problcms, and preforably expericnce also in
planning. Minimum period of cmployment 3 to 5 ycars.

d) Hydrogcologist with cxpericnce in ground-water resource
cvaluation and rcconnais:ancc cxploration. Minimum period
of cmploymecnt 2 yoarse

¢) Land Classification Expcrte Minimum pecriod of cmployment
2 ycarse

f) Economist with expericnce in water rcsoufccs plonning. Minimum
pecriod of cmployment 2 ycarse

2) Government profoessional staff

a) Watcr Resources Engincer, Hydrologist or Watcr Resources
Planncry co=project dircctor and countcrparte.

b) Counterpart for Water resourccs engincer or hydrologiste.

¢) Countcrpart for Sanitary Engincor.

d) Counterpart for Hydrogceologiste

¢) Counterpart for Land Classification ixpert.

f) Three Junior BEngincers or .ngincers in training.

g) Onc Junior Economiste

h) Threec to five part=time or full=-timc students (proferably

engincers, cconomists, gcologists) for on-the=job training.

3) Government tcechnicians and labourcrs

45 Short=term consultants as nceded

The mission rccognises the nced for consideration of relovant
subjects such as demography, ccology, water resourccs management and
training among othcrs and suggcests that the Project Dircctor call upon

consultants in thesc ficldse
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A staff cscentially comparablce to the above should be able to accomplish
the 5=ycar task and, in addition, dircct onc pilot basin model project and

rceruit and train a sizablc Kenyan profossional groupe

c) On thc basis of the above assumptions the budget for thoe S5=yecar
Planning Project to bc supplicd by cxtornal agencics might be on the order
of $1.0 million or approximatecly $200,000 per year. Costs to the Kenyan
Government for countcrpart and trainec staff might total to between onc—-half
and threc=fourths of this amount. It is assumed that the computer competence
of the Kenyan Government is adequate and available for this job, and that
noe special cxpensive equipment will be requirced beyond ordinary officc,

engincering and geological requircmentos
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IV Recommendations The mission respectfully acknowledges that three

weeks in a country allows little time for deep consideration of that
country's problems. At the same time many of the problems we have
encountered in Kenya exist in the world at large and not only "developing"
nations but so-called "developed" nations must also deal with them. With

this in mind we humbly submit the following recommendations.

l. Kenya can profit immeasurably from a well-prepared national water

and related land resources plan.

2. Kenya must accept several responsibilities if such a plan is
adopted. These includes
a) The development of a responsible organization, such as a national

water authority of supra-ministerial and parastatal level within

the Government to administer the plan, or delegate the administration

of the plan to an inter-ministerial committee that will accept the

commission or delegate the administration of the plan to the
Ministry of Finance and Planning which again must accept the
responsibility of seeing that the Water Plan Project is carried
out. In any of these cases the responsible organization should

be backed up by a full time administrative staff, for example, the
staff of the proposed Project.

b) The Kenyan Government must define and support the objectives of a

comprehensive plan for water and related land resources planning.

c) The Government must accept the concept of effective implemeration

of planning based upon accepted facts, needs and policy.

d) The Government must strongly support a training programme that allows
replacement of external experts by Kenyan nationals in 2 peagonable

period, but still allowing for effective technological aid by expert
advisers, Presently Kenyans are not attracted to water resources

careers because of the status of the WDD, inadequate knowledge of the
discipline and low remuneration of service as water resource
engineers, economists, hydrogeologists, etc. We strongly recommend

that the Government adopt measures to correct this situation.
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3. We recommend that presently on-going programmes, such as the WHO
Sectorial Study (Reference 20), be included in the plan. The selection of
the Steering Committee for the Sectorial Study should be very carefully
considered and should include key persons from Ministries concerned with

the aspects of the study.

4. We recommend that presently planned studies, such as the Tana River
Basin Study project, be expanded and included in the national plan. Indeed,
we would hope that an expanded version of the Study might be adopted as a test
or pilot study within the national plan as an exemplifying operation demonstra-

tive of the effectiveness of comprehensive planninge.

Se We recommend that an operational organization to develop and manage the
water resource be created at ministerial level incorporating the now existing
Water Development Division and such other elements as are deemed necessary to
achieve national goals in this area. This organization should work closely
with and probably eventually become the operaing arm of the proposed National

Water Authority.

6. We recommend that a five-year programme to inventory and determine
water needs be adopted with the idea that scientific and technical knowledge
for adoption of projects be the basis for @mnstruction and management of water

schemes.

7. We recommend that a survey of ground=-water availability, occurrence
and utilisation and a survey of sewerage disposal, pollution and reclamation
and reuse of water be initiated immediately. These studies could be a part of

the Nation planning effort if the proposed Planning Project were adopted.

8. We recommend that problems involving water resources, whether
geographic, c.g. local, regional or national and whether in the realm of
surface (lakes and streams) or ground-water or waste disposal be reported to
the Ministry ee.ge the Ministry of Pinance and Plemning, equipped to receive,
digest and distribute it in such detail that all interested parties are well
aware of the water resources situation in Kenya.

9. We would be prepared to recommend that members of the Kenyan Government
and this mission meet again soon, preferably between September 15 and October 15
to compose detailed terms of reference and a proposal for comprehensive national
planning for water and related land resources for Kenya if all parties concerned

are prepared at that time.
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BCENT ADVANCIS IN RICE IN K.NYA, THE MJUEA IRRIGATION
SOTTLEMZNT (GIGLIOLI 1963)

SEWERAGE AND GROUNDWATER SURVEY, NAIROBI ! WHO (KEN 23)
PILOT IRRIGATION SCHEMZ, KANO PLAIN = FAO

RANGZ MANAGEMENT DIVISION OF THE MINISTRY OF AGRICULTURE
AND ANIMAL HUSBANDRY - FAO (KaN 11)
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VI. LIST OF PERSONS CONTACTED

MINISTRY OF AGRICULTURE

Mr HURENGA, J.
BANDHARI, L.
w  KLALASSE-BOS, A.
W MWUINAMO, J.
m  MEADOWS, S.

DEPUTY PERMANENT SEZCRITARY
L

" "

PLANNING OFFICLR
T

UL

Range Management

MINISTRY OF FINANCE AND ECONOMIC PLANNING

Mr LAURGNTI, L.

MINISTRY OF HEALTH
Dr. ONYANGO

WATER DEVELOPMENT DIVISION

Mr CEGE, 0.S.

w  CLASSEN, Gehe.

»  PRABHAKAR, D.R.
v SHAH, P.J.

w  SVAUREN, A.

v HAYS, T.De

»  CHRISTIANSEN, M.
»  MUTITU, C.N.

WDD - PROVINCIAL ORG/NIZALTION

RIFT VALLEY PROVINCE
Mr BALLINGZIR, F.C.

NYANZA PROVIICE
Mr KELLY, A.

NATIONAL IRRIGATION BOARD

Mr GIG LICLI ¥ E.F.

MOMBASA PIPCLINC BOARD
Mr MATTHZS, V.Ge

BCONOMIC ADVISIR

ASSISTANT DIRGCTOR

DIRECTOR
ASSISTANT DIRECTOR
H&AD WATER RUSOURCES AND CONSLZRVATION
HiAD ALCTIVITY PLANNING SECTION
W OF HYDROLOGY SECTION
t  QF GEOLOGY SECTION
SEJAGE ENGINZIR
Project Co-Manager WHO,
Scctorial Study

PROVINCIAL WATER OFFICER

PROVINCIAL (ATZR ENGINELR

GENERAL MANAGER

CHAIRIAN
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EAST-AFRICAN POWER AND LIGHTING COMPANY LIMITIED

Mr GREEN, T.N.M. CPUTY GUENZRAL MANAGER

"  FIZLDIR, P.i. CHIIF ENGINER=-GUNERATIOUN

®  POWiR, B.D. " " ~PLANNING
WHO

Dr. PpLiK, WHO Representative, Nairobi
Mr SCHULTZBiIRG, G. Projcct Manag.r, Scctorial Study

" PFISHIR, B. Sanitary Engincer Wator Study
" HEIDE, G. Projcct Manager Nairobi ground water and

gewerage study.

FAOQ
Mr STONSTROM,; L.A. COUNTRY REPRISINTATIVE TO KENYA
" BUNDZRSON, V. Projcct Manager
®  NOBLi, D. Hydrogeologist

UNDP GHOTHARNAL STEAM CXPLORLTION PROJECT

Mr MCNITT, J. PROJICT MANAGIR
" PARLOUR, T.H. PROJECT CO-MAITAGER
SIDA
Mr EKENGREN, L. SENIOR CRiIDIT OFFICER
"  NORDENSKICLD, K. DIRECTOR OF SIDS; NAIROBI.

® CEDERGREN, J. CREDIT OFFICER
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APPERDIZ A

TERMS OF REFERENCE
OF THE CONSULTANTS TO THI ADMINISTRATOR

Mission in Relation to National Master Plan for Water

Development, Kenya

a) Background information on the Mission

In February, 1971 the Government of Kenya submitted an official request
%0 UNDP for a mission to study a National Master Plan for Water Development
in Kenyae On the basis of the Government's request a two-man mission
composed of two Hydro-Ingineers with experience in planning of water supply

development and economy of utilization of water resources was approved.

b) Composition and Duration of the Mission

The mission is composed of Dr. George Maxey (Chief) and Mr. Runo E.
Savisaarie The members of the mission would meet in Nairobi on
Wednesday, 23 June and would stay in Kenya for approximately two weeksSe
Travel itinerary of Dr. Maxey would be Las Vegas to New York for two days
briefing and back to New York for one day debriefing and finally to Las
Vegase Mr. Savisaari's itinerary would be Helsinki, Finland/Nairobi and

then Nairobi back to Helsinki.

o) The purpose of the Mission

1s The consultants should assist the Government in the formulation

of their long-term objectives for community and rural water supply

development in the country. To this end, they would look into the long=

term development plans, especially in the Nairobi area, and the plans for

the development of agriculture, forestry, public health, industry and

power generation in the country as a wholees Special attention may be paid

to plans for sewerage development.
2e The consultants should examine the Government's needs for external

assistance and, if requircd, they may asgist in the drafting of an official
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4

request_for UNDP assistance.

3e They should oxamine the relation of thieg project to completed

and /or ongoing UNDP projects, particularly Survey of the Irrigation

Poteontial of the Lower Tana River Basin = FAO (KN 3), Surveys and Pilod
Demonstration Sechomes Leading to the Reclamation of the Yala Swamp =

FA0 (KEN 6), Range Management Division of the Ministry of Agriculturc and
Animal Husbandry - FAO (KEN 11), Irrigation Rescarch Station; Ahcro =

FAO (KEN 16), and Scwerage and Groundwater Survey, Nairobi — WHO (KEN 23).
In this connection, the mission should meet with representatives of the
Agcncics who arc rcsponsible for the cxccution of the above-referred UNDP
projectse

Ae Explore the rclation of this project to other than UNDP multi-

1atoral and bilatcral assistanocge. In this conncction, the mission should

meet with appropriate representatives of multi-lateral and bilatcral
programmes in the country such as SIDA/WHO projecte

5e The mission should also look into_the institutional arrangements

in the country for planning, developing and managing water resourcces

programmesse In this conncction, special attention should also be given

to the administrative regulations for allocating water usc for surfacc and

B

and groundwater and the proccdurcs for avpproving water resources dcvelopment

schemcse
Oo With regard to determining present and futurc water demand, the

mission should also look into the qualitative aspects of water requircments

with a view to cstablishing the possibility of rccycling of wator and using

reclaimed ScWeragCe

Te The migsion is also cxpccted 1o recommend the best possiblc way

of implementing the pro ject including pnssiblc’g;couting agcency and

sub-contracting if any.

Be In gencral, on the basis of the above, the mission should define

the scope and nature of possible UNDP assistance, giving duc attention to

both institutional support for planning and managing water rcsources

development, as well as timing and scquence of investment in the watcer
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resources scctor.

Qe Although the mission should foel frec to discuss with the

authoritics concurned anything rclevant to its assignment, it _is not

authorized to make any commitments on bcehalf of the UNDP.
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TO:

FROM:

SUBJECT:

FINANCE
INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR | HvlTIEFH\H!\'IIONF\LI
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORAT!ON
- OFFICE MEMORANDUM

Files DATE: November 12, 1971

John R. Burrows /@

Meeting with UNDP on Kenya

A meeting was held in the Bank on November 5 between representatives
of the Bank and UNDP to discuss the proposed visit of UNDP consultants to

Kenya in connection with two projects included in UNDP's country program
for Kenya for 1972-7l: \

(a) Tana River Basin Study ]

(b) National Master Plan for Water Development
Those attending the meeting were

I.B.R.D. Messrs. Burrows (Eastern Africa)
i Dumoulin (Agricultural Ppogects, Economics
and Preinves
" Engelmann (PreinvestmentAdvisor)
Miss Powell (Development Services)
Messrs. Shipman (Public Utilities, Water Supply)
" Wyatt (Public Utilities, Power)

UNDP Messrs. Zaude Gabre-Madhin (Countrﬁ)Officer for
Kenya )
Mosche Gucovsky (Technical Advisory Services
Division - Water Resources)
n George Maxey (Consultant)
" Charles Howe (Consultant)

Mr. Gucovsky reported that Messrs. Maxey and Howe were expected to
visit Kenya between December 26 and January 15.

@

The Bank representatives were principally interested in the prooosed
assignment of Prof. Howe on the Tana River Basin Study. High priority
had been given in the Preinvestment Study Report to a comprehensive major
survey of the Tana River Basin. It had been agreed with CGovernment ,that
the survey would be divided into two phases. The meeting concentrated on
Phase I, which would comprise a review of all existing data and documents
and the identification of the additional field investigations which would
be required to frame alternative develcpment schemes for the Tana Basin.
Phase I was estimated to require a team of up to seven men over a period
of eight months. Subsequently the Government had requested the UNDP to
supply one man to do essentially the same task, and had supplied suggested
terms of reference. The first two points of these terms of reference
approximated to the first phase of the survey which had been agreed
between the Bank and the Government. While, following the final ILACO
report on the Upper Tana Basin, Bank staff now felt that Fhase I would
require less than the 36 man months originally budgeted, one man could
clearly not undertake Phase I in three weeks.



Files -2 - November 12, 1971

After a general discussion on the agricultural,  power and water
supply aspects of the Tana Basin study, it was agreed that Prof. Howe's
principal objective should be to assist the Government in redefining
and preparing a revised budget for Phase I of the survey called for
in the Bank's Preinvestment Study Report. This would entail (a) a
quick review of the final report of the ILACO Study of the Upper Tana,
many reports on power devel pment, including the Kenya Power Develop-
ment Plan, and the UNDE/FAO study of the Lower Tana River, in relation
to the preinvestment survey proposed by the Bank, (b) drafting a
project outline of Phase I, (c) estimating the staffing and cost
involved, and (d) discussing the results with Government. Since
Government was most anxious to proceed with one or two small (10,000
acres) irrigation schemes on the Tana River, Prof. Howe could also
expect to be asked to help in defining suitable feasibility studies
for such scheme(s). However, this should not be done at the expense
of Phase I of the long-range SUrvey.

Dr. Maxey explained that his assignment would be to define the
work program for the National Master Plan more closely, and to discuss
with the Government their proposals for the appropriate institution to
be developed and the counterpart agency to work with the project. The
proposed project should give a heavy emphasis to institution-building,
training, data collection and processing and projections of demand in
the first phase of the program (about 5 years). Later phases would
concentrate on project preparation and implementation. The UNDP agreed
to supply the Bank with a copy of the report which Dr. Maxey had already
prepared on the water resources of Kenya.

It was agreed that UNDP would keep the Bank informed of develop~-
ments and that further meetings between the two agencies might prove
valuable.

JRBurrows :pb

cc: Messrs. Brakel
" Dumoulin

I Engelmann
*(/ Hornstein 2
Miss Powell (plus four)

Messrs. Schaefer-Kehnert
" Shipman

" Wyat.t:
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£ INTERNATIONAL BANK EOR RECONSTRUCTION AND DEVELOPMENT

WORLD BANK] Cable Address -INTBAFRAD

Wk
@j INTERNATIONAL DEVELOPMENT ASSOCIATION

Cable Address - INDEVAS

1818 H Street, N'W,, Washington, D. C. 20433, USA.
Azen Code 202 + Telephone - E X ecutive 3-6360

KENYA: (a) National Master Plan for Water Development
(b) Tana River Basin Study

Meeting to be held Friday, November 5, at 2:30 pem. in

Room A-800 with the following in attendance:

UNDP
Consultants
Mr. George Maxey
Mr. Charles Howe
Staff
Mr. Zaude Gabre-Madhin (Country Officer for Kenya)
Mr. Mosche Gucovsky (Technical Advisory Services
Division - Water Resources)
IBRD

Eastern Africa Department

¥Mr. John Burrows (Economist for Kenya)

Public Utilities Depariment

Mr. Harold Shiprman (Division Chief, Water Supply)
*Mr. Gavin Wyatt (Division Chief, Power)

Agriculture Projects Department

#Mr. Jose Dumoulin (Preinvestment Services = Irrigation)

Projects Department

#Mr. Peter Engeimann (Preinvestment Services Advisor)

Development, Services Devartment

Miss Eileen Powell

#* Participated in Bank's Preinvestment mission - late 1970
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EXHIBIT A

Land and Water Use

National Master Plan for Water Develomment (KiN-71/9)

29 The need to bring more land into producticn, and to make land
already under cultivation more productive repvcaents a basic purpese
of the Plan in the field of agriculture, in which irrigation schemes
must play an important part. COmJoEWWW demands for water consumption
(for people, animals, irrigation and power) require the development
of a national plan for development and use of water rescurces. A

sectoral study of comnunity water supply has aléeady been launched
Tﬁ+h -t'hn e l“‘\ﬂtﬁ\nﬂ-r\ OJ‘ 'I__‘r‘r) L i3 % “‘m-\ P L I P )

) . (FaEBaizipiodoel i HaLlen 1B _ln»-J-‘-whuw-L (PR

form a part of the overall study leading to the national plan. The

Goverrment has already availed itselfl of UNDP consultant services in
connection with the preparation of terms of reference for the oversll
study, and expects to request UNDP assistance in connection with the
execution of the study, commencing in 1972.

30. Only token financial provision has been included in this progyramme,
in the hope that the Swedish International Development Azency (SIDA)
will be able to meet the foreign exchanze components, throavh UNDP «

Preliminary discussions to this effect have been held with SIDA reprosens
tatives, and an application for assistance is under preparation.

Tana Basin Study (KEN-71/10)

31+ The principal river of Kenya, the Tana, must form an important part
of any national water study, and indeed various parts of the Tana have
already been studied from the point of view of particular sechoral
interests (see for example the UNDP/FAO study of the irrigation potential
of the lower Tana KEN=-3). The Tana river is one context of conpetitvive
claims for water uses for power and irrigation, which urgently require
resolution, since important investment decisions on future power and
irrigation schemes should be reached in the light of policy decisions of
this character. The Government has reguested contingency assistance
from UNDP in 1971, which may well lead to a larger study of the Tanz in
é97§0 For that purpose, provision is made here, pro memoria, for

0,000.
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When rephnm plocss cwrte = : EENYA
Ret Mo BED/SH R3702 .

end datg
15th June, 1971

Bty Hally Stoliang— —~tesipwn sevmeswom b www v  a

Resident Represcntative, vh p Chd Hesk
United Raticns Davelcprant Progranza, Wl o N1 4
P.0. Box 20215, - oY = Ler ="
NATROZT,. [ 5o ¢ ot
= ) - e |
. : Vs 7 Al
Dear 3 hA L

IAMA RTVER BASTH STUDY

¥ou will no doubt ba uware of the Renya Governrmanets
need to carry outb a stucdy of the whole 6f tae Tanae Piver

Basin which veould caahie the Geovorneant o evaluata wnd
ascartain a mowe roslistis and intaecrated approech to tha

devalepmmat of the wasla Bandne Tha prepased study is
expectad o tate into aczovat £ha Tecexmaadations of the
UPPER TAMA CATCIIm SURVEY, JILACO HeVey thn Survaey ¢f

tha Irrigaticn Poteatisl a? the Levor 2ana River Basin end
the Balfgus Boatsy Pouer Study Rimorts, whian I balicvya YO
already hava coplos of then, This otudy vas iacluled in
the lint of preeinvesgsmaad studles rogor-onded by the
World Bonk Hissica wviich visites Lenyd last ylar aad
indead was allezated very hich pricricy tating by tha
Fiaaica. %ho study is of course cssimtlal for the raliing
of farerenching end vrgent decisioma relating ¢to majos
investumt progoomnes on £ha Toaa Qdver,

€ hns bomm presessd that the Study might be uvndere
taken by ¢a IERD Susvey Team eoas sting of a hydroeleojiat,
&n eccasnicst, a pover enclnear, an egriculturalist and en
irricatiza eagincara However, in viecw cf the urGensy wa
attach to this wotld, T an suggesting that 4t “ay be poacible
o finange tho situcy threcugh & contingency fund allocation
end cspegdally in view of the fact that the exercise could
B2 cargiczd cut by oaly ens expavrt, The purpmse of
thls lctter is therefore to request veu ¢ assist 4n gaetting
&3 ceXpere to vndaritake the prepcsad study o cur behalf,

Praft Terma of Refercace for the Survey Tean are
enclosed. herewith,

Yours

(KeNo Képreno Biwott) 1

Lo PRERISANSLT. QoD ST AmL
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g=ployasnt cpportuniticss ' ,//J

fo prepsre & nlan for &n imtegrated
develenment of the basin as a whole im
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. 2 EXHIBIT €

{/“l’.f :,
UNITED NATIONS
DEVELOPMENT PROGRAMME
NAIROBI, KENYA
AGIP HOUSE ” Cables: UkbpEVFRO, NAIRODI

Haile Selassie Avenue

{Coronation Lane Lntrance) BY AIR FATL

PosT OrriceE Box 30218
Telephone: 28776

Reference:

ces i

Y

K5-3~1 22 June 1971

Dear John,

Tana River Basin Study

Please find attached a copy of the Government's regquest for a study
of the Tana River Basin which would review the existing stwliies in this
respect with a view to establishing a plan for the ir:ﬁarhz;ﬁ'development

. R
of the basin., r“ﬁ Y
f\'\H ;,"

’ ; P . ;
Tais study is among those recommended o7, the ISRD pre-investment
mission and I attach for easier reference the Nafavant description included
in the IBRD conridential report. A% you Znow, the conclusions and proposals

of the IBRD pre-investment missionghe to be discussed shortly be
i

tween the
)

Goverrmont and Bonk's rcpresenc§;§v53bbut the Geovernment wichas
with this particular study qi:;éuﬁ awaiting the outcome of these exchaiijes.,
Development possidilities of( (= “astern and Northeastera. rezions of the
jcountry are at the mama;&“v}ﬁﬁ’actively investigated as a consejuence of the

serious situation which “§reamed out of the recent droucht and the proposed
study fits in as a basic piece.

procacd

The more immediate pragmatic aspect of the reguirement arises fron
the potentially conflicting or competing claims for the waters of the Tana,
from hydro-power and irrigation sources. :

The first task to be done is a "study of studies" includiny our own
"Survey of the Irrigation Potential of tne Lower Tana River Basin® (XEN-3).
In this sense, the proposed investigation is a "follow-up" on that project,

with direct consequences for investment decisious, Ls n fﬁ
- % e
e . '_.,\'k |
A - 8 g 2 L
i

Mr. John Saunders
Deputy Director
Regional Bureau for AC
UnpP, HeW YORK

'"J-i-_:-\l
i

.




UNITED MNATIONS

DeveLormirsnn PROGRAMME

The Government expresses the view that one expert wunder contingency

Continuation

financing might be able to implement the proposed study even though a team of

seven persons for various durations was foreseen in the original IBRD proposal.
I believe that the present request cnables us to field an expert who would
later be the Team Leader if the necessity of a full team is, very lixely, to
be further substantiated. This e:xpert should establish full terms of referen:
for the study after reviewing the situation along
Should you concur with this proposal, it would be very important that this
expert participate in the forthcoming disucssions
concerning thie Tana River Basin. &s indicated earlier, these discussious
are to take place at the begimning of July and I would urge .that preliminary

exchanges with the Bank take place as soon as possible.
abie to come then precise terms of reference and precise costing can be

worked out at this time. It could also be
be done in addition to the expert's task should be done under subcortract or
by inviting additional experts and/or consultants to join the first expert

who would then becone Team Leader.

To swamarize:

-

dec

If the expart is

a) The request may be viewed as a form of follow-up on KEN-3;

b) It has a direct relationship

c) It was given top priority by
Programming Mission";

d) IBRD has estimated the international costs of the whole team
at $142,000 (36 man-montns), and it appears that the project
could qualify for revolving fund finances because of its direct

relationship to investment,.

parlous financial situation has itself suggested initially one m

on a contingency basis.

Please let us have your instructions, if possible by cable.

Yours sincerely,

R.Bs Stednan

to pending investment décisions;

the recent IBRD "Pre-Investnent

The Governmant, awvare of our

Resident Representative

v

~ree Mr. W. Brakel

ccse

Mr.

Hornstein.

TERRD

the lines of the IFS proce

ided then whether the work to

-

iz

on the pre-investment studie:

ar



EXHIBIT D

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

1818 H Street, N.W, Washington, D. C. 20433, US.A,

Acea Code 202 » Talephous - E Krcutive 36360 + Cable Addross - INTBAFRAD

CJuly 13, 1971 E e
4 e -:? C—

Mr. R. B. Stedman
Resident Representative
United Nations
Developument Progranmme
P.0. Box 30218

Nairobi, Kenya

Dear Bruce:

First of all let me thank you for a very pleasant ride from
Arusha to Nairobi onThursday afternoon, followed by dinner with
your family. I enjoyed both very much. I was glad we had this
opportunity for informal talks on a variety of subjects.

In fact, I was so engrossed in our conversation on the subjects
that I forgot an item of "business" on which I had meant to talk
to you. This is the Tana River Basin Study, mentioned in your
letter to Mr. Saunders of June 22 (copy of which was sent to Mr.
Brakel). Therefore, I hasten to write to you on this subject,
hoping that it is not too late to coordinate our efforts.

As you are probably aware, this is a very complicated
project. The Study Data Sheets we prepared (pages 10 and 11 of
our green-cover report dated April 9) is signed by both our Agri-
cultural and our Public Utilities Projects Departments, as both
sectors are equally interested in this problem. Even though we
did not draft terms of reference for this study, let me assure
you that the work that was put into the statement of Purpose and
Scope on this particular item was substantial; in'fact, it was the
result of lengthy negotiations among the various parties involved.
While there are, no doubt, various ways of approaching this problenm,
I think our two-phased approach, as outlined on the data sheet, is
basically sound.

Since there have been a large number of studies on the Tana
River Basin, concerning both future and existing projecis, we
envisioned that the first phase would require about seven specialists
who could produce a report on parts (a) and (b) of the Scope with-
 4n about eight months, for a total cost of $220,000. This would
= Da cover merely the review phase of the study and the definition of
77790 aaditional field investigations required. All the rest would be
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"

in the second phase, which would compriss the execution of field
investigations, the analysis of results, and preparation of an
overall plan and phase program for multi-purpose development of
the river basin to 1993.

The timing, scope and cost of the second phase cannot be
defined until the first phase has been completed. My guess would
be, however, that the second phase can cost anywhere between a
quarter million and one million dollars and would require a large
number of experts in the field for a period of approximately one
year. As you can see from our Study Data Sheet, the investments
envisioned as a result of this study are in the order of two to
three hundred million dollars, so this is not out of proportion.

Now the Government of Kenya has approached you to supply one
man. The application doss not say how long he would be in the
field, but the terms of reference attached to the government's
letter to you cover in very broad language the total scope we
envisage, plus the possibility of diversion of the Athi River at
a point above Kamburu. what this one man can in fact do is not
clear to me, but I would advise against initiating this very com-
Plex preblem with a single expert on a contlingency basis, as is
now proposed. I would much rather suggest an attenpt be made to
allocate the full amount required for the first phase of this study
and to earmark something on the order of a half million for the
second phase of this study, to be spent over a period of a Droxl-
mately two years. If this is possible, you could then designate
an Executing Agency and have it work out a program for doing the
work. :

Certainly this should be a multi-sector exercise, not just
one in agriculture or power or water supply. The tean to undertake
this study would have to be selected with regard to qualifications
in all sectors concerned; bias in favor of any one sector should
be avoided, both in selecting the Executing Agency and the tean,
Furthermore, the govermment's counterpart orgamization should be
firmly established so that the study's recommendations, which arae
bound to be controversial, can be acted WPOI

We consider the Tana River Basin Study as one of the most
important and also one of the "hottest" in the program for Kenya.
While I was unable to find out who drafted the govermment's terms
of reference, it was obviously someone who did not have a clear
conception of the amount of work involved in the various areas of
investigation.
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I hope that you will have an opportunity to discuss this
matter with Willem Brakel and others of our Permanent Nission in
Nairobi. I will also advise the Public Utilities Projects Depart-
ment to arrange for their staff to call on you the next time they
visit Nairobi.

I would very much appreciate if you could continue to keep us
informed of your actions with regard to this project.

With best regards,

Sincerely yours,

Peter Engelmann
Preinvestment Adviser
Office of Director, Projects

Fingelmann:pen

P.Sc: As agreed during our discussions with the Government, we
will add the following note under item 6 of page 10: "The Govern-
ment has requested UNDP assistance for this study." In addition
we will stress on page 1l that stalf and cost estimates are for
Pnase I only.

cc: Mr. Willem Brakel
Chief of IBRD Permanent Mission
in East Africa, Nairobi

Messrs. He Collier (on return)
K. Go V. Elrishna
G. Wyatt
J. Dumoulin
V. Riley
R. Hornstein (on return)
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With the Complimenls of the = \// :

Resideni Representalive

Telephoine: 28776 P, Q. Box 230218 28 July 1971
' Healiiost, Houwyu

Deer Jeohn,

Tana River Daain Study
Your cable 4%

Thanks for your'cable under reference. I have simultaneously
received a long letter from Peter Zngelmann about his idea on the
e same Subject. A copy of Peter's letter is enclosed for informatione

This is a complicated subject, tut I shall do my best to reduce it
to its essentials, as vieved from here.

In the first place, I think there is no disagrecment of princijple
on the siz2 of this subject and its importance to ¥enya ucvelopnent.
The Tana is the largest sirgle river basin in Xenya. It has been tne
subject of a good mzny studies on powver, irrigation schemes, cett ement
schemes, etc.; it has not as yet received a comprehensive and integrated
study, and such a study is necessary. On this, everyone agrees.

. If there are questions, they arise in connection with medalitvies of
approach and possibly the timing of the exercise. The Governmont nas a
rather clear idea of how to proceed. It wants to begin with one man of a
very high calibre who would simply review studies which alrecady exist on
various aspecta of the xiver and give partial advice on certain gquestions

which need early cdecision. IHe would not do original researcie.

Government sees as a next phase a mucn larger study,; along the lines
outlined by the Worid Bank in its Xenya Pre-investment Study lLioe 1=4.

The Vorld Bank,as vou krouw, algan forgees a two-phasad atudws cbs 2Home
sBhase 4L SEitvssin e ‘-\.,u- i@ G waCly loargur Sdadanr Llaad oAt woquentisn  Dicortgin s
by the Go"“‘nrent. The Benk proposes tuat in the first pnase a stuady @ Lould
be made of all existing data and docuwncats, plue the ideatification of
additional invastigations wnica are *ﬂqwir:d to formulate alternative
development scnemesa Tn first phasc of the Bak's proposal is estimated
at $220,000 and wouid have a duration of eight months. The second pnase,

4

Mr. John Saunders
vepuly D‘reutu.
Regional &
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ac viewed by the Bank, would be a larger exercise lasting one year.
The exact dimensions of the second phase vould be determined during
the first phase.

There is another important proposal to be considered. It will
be found in the report dy our tvwo national water study consultanis,
Messrs. Maxey and Savisaari. As you vill have secn from their report,
they propose that th2 preparatica of a naitional water developrent plan
ahould include provision for full TVA-type study of the Tana basine. A3
you know, the Maxey/Savisaari report will rcquire cadorsement (end
comments ?) by UNDP before it ‘5 gsubmitted officially to Governmentes

iy s - -
FallCy  cuilh eV itiiea s e S e ~ amt Cayy gy

dquring their visit. You will also recall that the Maxey/Savicaari report conw
tains the recommendation which reflects +he vish of the Government that they
should re-visit Kenya in September to finnlize preparation of the terms of
reference for a National Water Developuent Study. £S5 you kuow 100, we are
hoping that SIDA will finance in wvhole or pant of the national study. The
one conmmon eleneant in %he Governmznt‘s'ycqucst, the IBRD and Maxey preposals
is that tihe first step to be taken is the study of all existing studies end
data. Vnether this exercise can and should be done by one paragon
(¥ampmeier or Drouhin (?) come to mind), by a tvo-men team (3 la raxey/
Savisaari) or as part of the Phase 1 7-man tean's job as proposed by the
Vorld Benk, is the immediate question for decision. Related questions are
vhether the Tana basin should at this preliminary stage be a separate
subject for a special and intensive study or chould be wrappcd ud in the
national vater study;and if the latter, wvould Maxey and Savisaari have

the time and competence during their next vieit to take it on, etce

I think that we have reachcd the stage viere you should now advise us
and that ve shouvld have this advice before ve go further at the Hairopni le-
vel along the lines suggested in your cable. Vould it not be possible for
you to arrange a gession betuccn the Vorld Ronk experts, Maxey and yourselves
and then provids a guidance on vecommendations 1 should put to the Govermment
about next steps ? LEven bztter, folloving a discussicn of that Xind pcrhaps
you could send Kempnmeier or cqual to Nairobi to present and discuss with
Govermment your joint advice on next stelSe

I look forwvard tc hearing from you.

Yours sincerely,

R.}. Stedman
hesident fepresentative
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Resideni Representative \ |
Teleplaire: 28776 P, O. Box 30218 28 July 1971

NAIROBI, Kcenya

Dear Jehn,

Tanna River Dasin SGtudy
Your cable 4L7

Thanke for your‘cable under reference. I have simultaneously
received a long letter from Peter Engelmann about his idea on the
ess same subject. A copy of Peter's letter is enclosed for information.

This is a complicated subject, tut I shall do my best to reduce it
to its es sentials, as viewed from here.

In the first place, I think there is no disagreement of principle
on the siz2 of this subject and its importance to ¥Xenya usvelopment.
The Tana is the largest sirgle river basin in Kenya. It has been the
subject of a good meny studies on power, irrigation schemes, settlement
schemes, etc.; it has not as yet received a comprehensive and integrated
ctudy, anc such a’ study is necessary. On this, everyone agrees.

) If there are questions, they arise in connection with medalities of
approach and possibly the timing of the exercise. The Governmont uas a
rather clear idea of how to proceed. It wants to begin with one man of a
very high calibrez who would simply review studies which already exist on
various aspects of the RXiver and give partial advice on certain questions
which need early decision. He would not do original research.

Governnent sees as a next phase a much larger study, along the lines
outlined by the World Bank in 1ts Kenya Pre-Investment Study Lc. 1-4.

The Vorld Bank,as you know, also forsces a two-phasad atudv.: che R
phase of whicn-uoiddbe a .uch lavgesr alXGiy bl CLAt Soquesia Dot
by the Government. The Bank proposes that in the first phasce & siudy chould
be made of all existing data and documents, plus the ideatification of
additional investigations which are required to formulate alternative
development schemes. The first phase of the Baik's proposal is estimated
at €220,000 and would have a duration of eight months. The second phace

Mre Johin Saundere

Deputy Directer

Regional Bureau for Afri
United Nations Develorment Programme
New York
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as viewed by the Bank, would be a larger exercise lasting one year.
The exact dimensions of the second phase would be determined during
the first phase.

There is another important proposal to be considered. It will
be found in the report by our two national water study consultants,
Messrs. Maxey and Savisaari. As you will have seen from their report,
they propose that the preparation of a national water development plan
should include provision for full TVA-type study of the Tana basin. ASs
you know, the Maxey/Savisaari report will require endorsement (and
comments ?) by UNDP before it s submitted officially to Government.
{axey and Savisaari vere made aware of the Bank Pre-Investment Study
during their visit. You will also recall that the Maxey/Savisaari report cone
tains the recommendation which reflects the wich of the Government that they
should re-visit Kenya in September to finalize preparation of the terms of
reference for a National Water Development Study. As you know too, we are
noping that SIDA will finance in whole or part of the national study. The
one common element in %he Government's request, the IBRD and Maxey proposals
is that the first step to be taken is the study of all existing studies éend
data. WVnether this exercise can and should be done by one paragen
(¥ampmeier or Drouhin (?) come to mind), by a two-man team (2 1a Maxey/
Savisaari) or as part of the Phase I 7-man team's job as proposed by the
Vorld Benk, is the immediate question for decision. Related questions are
vhether the Tana basin should at this preliminary stage be a separate
subject for a special and intensive study or should be wrapped up in the
national water study,and if the iatter, would Maxey and Savisaari have
the time and competence during their next visit to take it on, etc.

I think that we have reached the stage vhere you should now advise us
and that we should have this advice before we go further at the Nairopi le-
vel along the lines suggested in your cables Would it not be possible for
you to arrange a scseion betveen the Vorld Bank experts, lMaxey and yourselves
and then provide a guidance on recommendations I should put to the Government
about next steps ? Bven better, folloving a discussicn of that kind perhaps
you could send Kampmeier or equal to Nairobi to present and discuss with
Government your joint advice on next steps.

1 look forward tc hearing from you.

Yours sincerely,

R.}. Stedman
Resident ERepresentative
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Mr. R. B. Stedman
Resident Representative
United Nations
Development Programme
P.0. Box 30218
Nairobi, Kenya

Dear Bruce:

First of all let me thank you for a very pleasant ride from
Arusha to Nairobi onThursday afternoon, followed by dinner with
your family. I enjoyed both very much. I was glad we had this
opportunity for informal talks on a variety of subjects.

In fact, I was so engrossed in our conversation on the subjects
that I forgot an item of "business" on which I had meant to talk
to you. This is the Tana River Basin Study, mentioned in your
letter to Mr. Saunders of June 22 (copy of which was sent to Mr.
Brakel). Therefore, I hasten to write to you on this subject,
hoping that it is not too late to coordinate our efforts.

As you are probably aware, this is a very complicated
project. The Study Data Sheets we prepared (pages 10 and 11 of
our green~cover report dated April 9) is signed by both our Agri-
cultural and our Public Utilities Projects Departments, as both
sectors are equally interested in this problem. Even though we
did not draft terms of reference for this study, let me assure
you that the work that was put into the statement of Purpose and
Scope on this particular item was substantial; in'fact, it was the
result of lengthy negotiations among the various parties involved.
While there are, no doubt, various ways of approaching this problem,
I think our two-phased approach, as outlined on the data sheet, is
basically sound.

Since there have been a large number of studies on the Tana
River Basin, concerning both future and existing projects, we
envisioned that the first phase would require about seven specialists
¥ who could produce a report on parts (a) and (b) of the Scope with-
" /09 in about eight months, for a total cost of $220,000. This would
ARt cover merely the review phase of the study and the definition of
- 4470 additional field investigations required. All the rest would be
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in the second phase, which would comprise the execution of field
investigations, the analysis of results, and preparation of an
overall plan and phase program for multi-purpose development of
the river basin to 1993.

The timing, scope and cost of the second phase cannot be
defined until the first phase has been completed. My guess would
be, however, that the second phase can cost anywhere between a
quarter million and one million dollars and would require a large
number of experts in the field for a period of approximately one
Yyear. As you can see from our Study Data Sheet, the investments
envisioned as a result of this study are in the order of two to
three hundred million dollars, so this is not out of proportion.

Now the Government of Kenya has approached you to supply one
man. The application does not say how long he would be in the
field, but the terms of reference attached to the government's
letter to you cover in very broad language the total scope we
envisage, plus the possibility of diversion of the Athi River at
a point above Kamburu. Wwhat this one man can in fact do is not
clear to me, but I would advise against initiating this very com-
plex problem with a single expert on a contingency basis, as is
now proposed. I would much rather suggest an attempt be made to
allocate the full amount required for the first phase of this study
and to earmark something on the order of a half million for the
second phase of this study, to be spent over a period of approxi-
mately two years. If this is possible, you could then designate
an Executing Agency and have it work out a program for doing the
work.

Certainly this should be a multi-sector exercise, not just
one in agriculture or power or water supply. The team to undertake
this study would have to be selected with regard to qualifications
in all sectors concerned; bias in favor of any one sector should
be avoided, both in selecting the Executing Agency and the team.
Furthermore, the govermment's counterpart organization should be
firmly established so that the study's recommendations, which are
bound to be controversial, can be acted UpOon «

We consider the Tana River Basin Study as one of the most
important and also one of the "hottest" in the program for Kenya.
While I was unable to find out who drafted the government's terms
of reference, it was obviously someone who did not have a clear
conception of the amount of work involved in the various areas of
investigation.
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I hope that you will have an opportunity to discuss this
matter with Willem Brakel and others of our Permanent Mission in
Nairobi. I will also advise the Public Utilities Projects Depart-
ment to arrange for their staff to call on you the next time they
visit Nairobi.

I would very much appreciate if you could continue to keep us
informed of your actions with regard to this project.

With best regards,

Sincerely yours,
‘ kl,c:.;* “ i

Peter Engelmann
Preinvestment Adviser
Office of Director, Projects

PEngelmann:pen

P.S.: As agreed during our discussions with the Government, we
will add the following note under item 6 of page 10: "The Govern-
ment has requested UNDP assistance for this study." In addition
we will stress on page 1l that staff and cost estimates are for
Phase I only.

cc: Mr. Willem Brakel
Chief of IBRD Permanent Mission
in East Africa, Nairobi

Messrs. H. Collier (on return)
K. Go V. flrishna
G. Wyatt
J. Dumoulin
V. Riley
R. Hornstein (on return)
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AGIP HOUSE 2 Cables: UNDEVPRO, NaIROBI

Baity Selawis Avitie PosT OFFICE Box 30218
(Coronation Lane Lntrance) BY AIR MAIL pm—
Reference:
K5=3-1 22 June 1971
Dear John,

) : . ; re
\ ‘iserious situation which

Tana River Basin Study

Please find attached a copy of the Government's request for a study
of the Tana River Basin which would review the existing q{u&&gﬁ in this
respect with a view to establishing a plan for the ivtﬁgrhﬁ:&'development

o N

of the basin.
R N e

This study is among thos2 recommended ox;t; IBRD pre-investment
mission and I attach for easier reference the evant description included
in the IBRD confideantial report. As you Znow, the conclusions and proposals
of the IBRD pre-investment missicn-qék to be discussed shortly between the
Government and Bank's representaz 'vaabbut the Government wishas to procaed
with this particular study withdiz¥ awaiting the outcome of these exChanges.
Development possibilitieg_c€f§%e astern and Northeastern. regions of the
country are at the mome{f"vé??’actively investigated as a consequence of the

‘eamed out of the recent drought and the proposed

study fits in as a basic piece.

The more immediate pragmatic aspect of the requirement arises fron
the potentially conflicting or competing claims for the waters of the Tana,
from hydro-power and irrigation sources. :

The first task to be done is a "study of studies" including our own
"Survey of the Irrigation Potential of the Lower Tana River Basin" (XEN-3).
In this sense, the proposed investigation is a "follow-up" on that project,
with direct consequences for investment decisions. ls %

¢ - '»-1:."

<Y
&4

Mr. John Saunders b~
Deputy Director

Regional Bureau for Africa
UNDP, NEW YORK

pioy
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The Government expresses the view that one expert under contingency
financing might be able to implement the proposed study even though a team of
seven persons for various durations was foreseen in the original IBRD proposal.
I believe that the present request enables us to field an expert who would
later be the Team Leader if the necessity of a full team is, very likely, to
be further substantiated. This expert should establish full terms of referenc
for the study after reviewing the situation along the lines of the IFS procedurz
Should you concur with this proposal, it would be very important that this
expert participate in the forthcoming disucssions on the pre-investment studies
concerning the Tana River Basin. As indicated earlier, these discussions
are to take place at the beginning of July and I would urge that preliminary
exchanges with the Bank take place as soon as possible. If the expert is
able to come then precise terms of reference and precise costing can be
worked out at this time. It could also be decided then whether the work to
be done in addition to the expert's task should be done under subcontract or
by inviting additional experts anq/br consultants to join the first expert
who would then become Team Leader.

To summarize:

a) The request may be viewed as a form of follow-up on KEN-3;

b) It has a direct relationship to pending investment décisions;

c) It was given top priority by the recent IBRD "Pre-Investment
Programming Mission";

d) IBRD has estimated the international costs of the whole team
at $142,000 (36 man-months), and it appears that the projecct
could qualify for revolving fund finances because of its direct
relationship to investment. The Government, aware of our
parlous financial situation has itself suggested initially one mar
on a contingency basis. :

Please let us have your instructions, if possible by cable.

Yours sincerely,

R.Be. Stedjﬂan
Resident Representative

cc: Mr, W, Brakel cc: Mr. Hornstein, IBRD
Chief of IBRD Bermanent Mission Washington
in Bast Africa, Nairobi
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When rephnng pleess cuote e KENYA
Ref No. . BED/SR. 63702 .
and dite

15th June, 1971
Kr, ReB. Stedman, — "~ — -
Resident Representative,
United Naticns davelopmant Programne,
"PeO. Box 33218.
NATROGI,

Dear

ZAMA RIVER BASIN STUDY

You will no doubt bo sware of the Fenya Goverament's
need to carxry cut a study of the whole ¢f the Tana River
Basin which wruld enahble the Covernment to evaluate and
ascertain a more realistic and integrated approech to the
devalopoeat of the wiole Basin, Tha pPrcposed study is
expected to take ints account the feccraadations of the
UPPER TAMA CATCIMTIT SURVEY, ILACO NeVey tha Survey of

Irrigation Potcntial of the Lowar Tena River Basin and
the Balfcus Boatdy Power Study Remerts, which I boalicva you
already have ccpies of them, This study was included in
the list of pre=investmaat studies recomzended by the
World Bank Missicn vhich visites Henya last year and
indeced was allezated very high pricrity reting by tho
Hiasicae. %ho study 48 of coirse cassmtlal for the paking
of far-reaching aend urgent decisicas relating to majers
investmzat progrozmes oa tha Toaa Qdver,

: It has bem proveszd that the study might be underw
taken by &a IERD Susvey Team conedisting of a hydrelogist,
an ecencnist, a pover egngineear, an eagriculturalist and an
irrigatiza caginear, However, in view cf the urgeacy wa
attach to this work, I an suggesting that it ray be poscible
to firsnece the study through a contingency fund allocation
and especially in view of the fact that the exorcise could

! | pechaps ba carried cut by ealy cns expert, The purposc of
this lectter is therefore to Fequest you tc assist in getting
&n expert bto vndertake the propcsad study ocu cur behalf,

Draft Terma of Referchace for the Survey Team are

enclosed. hesewith,
Yours
(KeNo Kipreno Biwott) |
for PERMANENT SECRETARY
ENC:

CeCe Permancnt Secreotary,
Office of the Precident,
NAIROBI,
Permqncnt'Sec:atary,
Ministzy o Agriculture,
NAIRODI

Permanent Secretary,
Ministry cof Power & Communicatioms,
HAIRCSDY
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The IERD shcould bs regquested to ezpoint a bighlevel
team to study the T2aa Basin as 2 whole with the following
perticular chiectivess

l.

20

3.

4,

Se

To review all erxisting informatica 2nd
geports ¢a the Sasine

20 indicate whsthar aay gurther information
4o remaired end 1its natucee.

2o investigate the pczsibilities of
supplenmting the water resources of the
Pana by diversica cs thie Athi River at 8
convenicnt point above Kambusue

wo azoess the lecag term raonefits of varicus
focrs of development in the Basin, so as to
roalize tha opbimun potential of the River
to obtain maxizum henefit in power aand
irrigaticn devaloprent with perticular
refeceace to the urgsat need for iacreased
ezployment cpportunities. ’

To prepere & plan for an integrated
develepment of the basin as a whole in

" order to chtaln the cost eccnomic use of

the water resources available.
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I. Introduction

1. The Managing Director submits the following report and recommendations on
the application of the Government of the United Kingdom on behalf of the Government
of Kenya for assistance in a survey of the irrigation potential of the Lower Tana

River Rasin.

II. Rackground

2. The Tana river is the largest river in Kenya. It is believed to have an
ultimate irrigation potential of about 400,000 acres. The river is divided into
three reaches - the Upper, the Middle and the Lower Tana. Investigationns were
carried out in the Upper and Middle Tana by private firms of consultants. Out
of a total irrigation potential in the Upper Tana of 93,000 acres, partial
development has already taken place in a compact block of 23,000 acres in Mwea
with 5,000 acres under rice cultivation. The Middle Tana is the main potential
source of hydro-electric power in the catchment.

De The Lower Tana, with its extensive unpopulated areas of desert soil lying
close to a good source of irrigation water, is the most suitable region in Kenya
for agricultural development under irrigation and for settling surplus farm
population from the densely populated areas in other parts of Kenya. About

60 per cent of the 39,300 square miles of the catchment area of this region has
an annual rainfall of less than 20 inches. The low rainfall zone is located in
the hot desert areas in the lower portion of the basin. The topography appears
to be favourable for low-cost irrigatidn development by a gravity distribution
system from a barrage across the river. If a suitable barrage site can be
selected, irrigation facilities for about 75,000 acres by run-of-river flow could
be provided. Further development would require the construction of a series of
storage reservoirs. It is believed that an ultimate potential of 250,0C0 to
300,000 acres could be developed, to provide an assured livelihood for perhaps
50,000 families.

L, A 500 acre pilot irrigation scheme was established at Galore on the Lower Tana
in 1957 to provide basic data on soil-crop-water relationships and to determine
the suitability of desert soils for economic crop production under irrigation.

The results to date have been very encouraging and have demonstrated the suitability

Lo
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of the soils for irrigation. Experience at the Mwea irrigation scheme in the
Upper Tana basin has shown that the local farmers are eager to take advantage of
the opportunities offered by irrigation and are ready to accept its basic

organizational requirements.

III. The Project

5. The project consists of a survey of the irrigation potential of the

Lower Tana and the submission of recommendations for its phased development. The
studies will comprise a preliminary reconnaissance survey of about 3,000,000 acres,
the selection of about 1,200,000 acres for detailed examination and the
preparation of soil maps. Hydrological investigations to supplement and amplify
the existing data will be carried out. Suitable dam sites will be selected for
storage of water. The problem of flood control over the whole catchment will be
given due consideration. The existing proposals for irrigation development in

the Middle Tana will be carefully considered when planning development for the
Lower Tana to ensure that optimum use is made of the water resources of all
portions of the catchment. The existing 500-acre pilot irrigation scheme is to

be expanded to 12,000 acres, and the scope of experimental work broadened. The
project will also provide suitable training for local personnel to act as
instructors and supervisors in new areas as the development expands. Finally,
plans for the phased development of the irrigation potential of the Lower Tana will
be prepared.

6. The duration of the project will be three years. The Special Fund assistance
will comprise 25 man years of expert services, six fellowships of 12 months each,
equipment and supplies, aerial photography and mapping and miscellaneous expenses.
T The Government contribution will cover counterpart professional staff,
administrative staff, local facilities and labour.

IV. Executing Agency

8. The Food and Agriculture Organization of the United Nations has indicated its

readiness to serve as Executing Agency.

Jocug
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V.  Financial Provisions

9. It has been estimated that the total Govérning Council earmarking will be
as follows:

Total cost Phasing of Expenditure

(in $US) Ist Year 2nd Year %rd year
Experts : - 502,500%* 150,000 250,000 102,500
Fellowships * : 20,000 15,000 15,000 B
Equipment and supplies 125,200 80,000 . 45,000 -
Sub-contracts ' 200,000 100,¢80 100,000 -
Miscellaneous - 30,200 - 9,000 15,000 6,200
Total project cost 887,700 354,000 425,000 108,700
Executing Agency overhead cost 86,400

Total Governing Council earmarking 974,100

* Gross cost representing 25 man years.

10. Included in the total Governing Council earmarking is an amount estimated

at the equivalent of $81,400 representing 15 per cent of the estimated gross
expert cost, including the expert component of sub-contracts, which will be paid
by the Government as a cash contribution towards local operating costs of the
project. In addition the Government is expected to make a counterpart contribution
estimated at the equivalent of $323,000. The exact amounts will be determined at
the time of signature of the Plan of Operation.

11. To the extent administratively desirable, it is the intention of the

Managing Director, subject to the concurrence of the Government, to include in the
gross project budget any part of the counterpart contribution which the Government
agrees to meke in cash, and to show a Special Fund allocation increased
accordingly.

VI. Recommendation

12, The Managing Director
(a) RECOMMENDS that the Governing Council approve an earmarking of $974,100
for this project, of which $887,700 will be for project costs, and

[eien
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$86,4C0 for clearly identifiable additional costs incurred by the
Executing Agency in the execution of the project; and

(b) REQUESTS the authorization of the Governing Council to conclude the
appropriate arrangements.



Your Ref: SPF 310 (ux) xun 3

Hr, Hyer Cohen, Director
Bureaun of Operations
United Nations Special Fund
New York, Hew York

Dear Myers

Iumlyingﬁomrhttnothmry“f%l’ﬁ?hnr. Demuth in
which you ask for the Bank's comments on the regquest from the Government
of Kenya for assistance from the Special Fund for a survey of the Irrie
gation Potential of the Lower Tana River Basin.,

This survey is a high priority undertaking for the future :
ment of large-scale, low-cost irrigated farming in Kenya. It would help
meet the needs for land settlement and for inecreased agricultural output.
The Bank feels in general that tuils request should be supported, However,
we have a number of reservations as tw the approach and methodology sug-
gested in the project proposal.

In answer to the specific points which you raised in your letter of
January 10 to Mr, Demuth, we feel that as mechanized cultivation has ale
ready proven successful elsewhere in Kenya on the basis of equipment owned
cooperatively or by the government, the provision for demonstrating the
use of mechanized equipment might well be retained, FAO's advice on this
pointéwould be helpful.

With regard to the particular provision of the eaterpillar tractor with
doser and the caterpillar motor grader, these machines are perhaps not in
the category of "mechanical equipment for faming", and certainly not come
parable with "human and enimal labour which the loeal cultivator could
easily afford." these machines are more likely to be used in road meking
and laying out of lands for farming. They would probably be handled by
contractors or agencies, quite irrespective of the eultivation machinery
(whether animal drawn or mechanized) used for the actual tillage operations.

ﬂnﬁnmthnafum,nr-ﬂﬁmtuummtouha
reconnaissance survey of 3,000,000 acres. Aerial photography at a scale
of 1:20,000 would be desirable. Detailed mapping of 1,200,000 acres of land
seems unwarranted and it should be possible to reduce this even by prelimine
ary reconnaissance survey. Depending on the uniformity and assuming there is
a water supply for about 400,000 acres of the area, it should be possible by



Mr, Cohen -2 - February 12, 1962

reconnaissance surveying to select about 600,000 scres for detailed
field classification and mapping. Depending also on the uniformity
of the area, topography with one-foot contour interval is degire
able ~ using the aerial photos for mapping at a scale of 1 .

We e that the sum stated as Kenya's local contribution (about
Lm,mgmmwumduttmhdauﬂlnMudm Howe
ever, there is plant and equipment already built or purchased which, for
financial reasons, cannot be used adequately except as part of a new
project with outside financial support. These capital items would be
made over to the survey project. Above all, we urge that, in view of
the scute financial difficulties of the Kenya Government, the local
contribution should be kept as low as possible. The government's
estimate of its contribution as 4O percent of the total constitutes a
high ratio for a Special Mund project, and even if part of past expend=
itures is eliminated, the proportion would still be high. We have no
comment on the question of the costs of the prefabricated houses.

The proposed budget and the numbers and kinds of personnel required
for the work might require some revision. For instance, six soil survey-
ors appear to be excessive. FAD has had considerable ewperience in estime
ating survey costs and standards and this point could be checked against
their experience.

In sumary we fepl that the survey is of high priority for the

development of Kenya and should be supported. Ve also feel that some of
the specifiec points mentioned above warrant reconsideration.

Sincerely yours,

Jn&m. Jr.
Development Services Department

JET1ias
Cleared with and ce:
Mr. Evans (TOD)
A. 3 3&11'. mnoﬂ (E.&o& A.) !_{ lq

.3200r. Strong (Kenya Mission)
cc Central F
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SPECIAL FUND CONFIDENTIAL
._KEN 3
CONSULTATIVE BOARD DECLASSIFIED
Seventh.meeting .. . : . Sl i s : ; GO ] ¥
16 Feb 1962 b , =1 _
AT il s g B R gk AUG 05 2022
United Kingdom (Kenya): Irrigation Potential of the LB &
Lower Tana River Basin WBG ARCHIVES

1. The Government of Kenya has requested assistance from the Special Fund for a
survey of the irrigation potential of the Lower Tana River Basin.

2, The Tana river is the largest river in Kenya, The Middle Tana is the main
potential source of hrdro~alictric power in the catchment, while the Lower Tana,
with its extensive unpepulatad areas of desert soil lying close to a good source

of irrigation water, is the matural region for agricultural development under
irrigation and for settling surplus peasant population from the densely populated
areas in other parts cf Kenya, It is believed that an ultimate potential of 250,000
fo 300,000 acres cenid be developed,

3. The Special Fund is requested to allocate over three years an amount of

~ $1,166,000 covering experts, fellowships and equipment. The Government's counter—
part contribution will be $799,000,

4. The project is being evaluated in consultation with the Food and Agriculture
Organization of the United Nations, the International Bank for Reconstruction and
Development and the Ui:ited Nations,

5 The project will comprise a preliminary reconnaissance survey of about
3,000,000 acres, selection of about 1,200,000 acres for detailed examination and
preparation of soil maps, Hydrological investigations to supplement and amplify the
existing hydrological data, including those on the Middle and Upper Tana catchments,
will be carried out. Suitable dam sites will be selected for storage of water, and
the problem of flood control over the whole catchment will be studied, Finally,
recommendations for phased development of the area will be drawn up.

6. Subject to completion of evaluation, the Managing Director proposes to request
that the Governing Council authorize an amount of $904,600 to cover the estimated
project costs of this project over a period of three years, Of this $532,600 would
be for 26,5 man-yecars of expert szrvices, $20,000 for six fellowships of 12 months
eachy $110,000 for equipment, $200,000 for aerial photography and mapping (sub=-
contracts) and $32,000 for miscellaneous costs, The Government's counterpart

62-35932
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contribution is estimated at $307,000, and in addition the Government will be
expected to contribute in cash a sum equivalent to fifteen per cent of the expert
services,

7. The Managing Director proposes to recommend that the Food and Agriculture
Organization of the United Nations be invited to serve as Ixecuting Agency for
the project;
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(5.48) INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

OFFICE MEMORANDUM

TO: Mr P. ire : DATE: January 29, 1962
FROM: L. 4. 8, EvanHC.-f,é
SUBJECT: U.N. Special Fund Request from the Government of Kenya (KEN 3)

for assistance in a survey of the Irrigation Potential of the
Lower Tana River Basin

I attach a note by Mr Mitchell on the proposed UNSF scheme for a survey
of the Lower Tana River Basin in Kenya. I have myself known something of the
previous surveys of this area and T agree with Mr Mitchell that the UNSF project
as planned probably needs some revision, especially of emphasiis and priorities,
Specifically, the emphasis should in the first instance be on hydrology and survey
of water resources. Until much more is known under this heading, it would be a
mistake to plan soil surveys in too much detail. The plans for land and soil
surveying need revision along the lines suggested by Mr Mitchell whose views, T
think, are in general supported by the comments of the Water Resources Development
Center.

I have now seen a copy of Mr Lejeune's comments to Mr Iveeson, dated
January 26, on this project, in which the views of the Kenya General Survey Mission
are quoted. I concur with the views of the Kenya mission members as quoted in
para 5 of Mr Lejeune's memorandum; the members disagreed with the suggestion of
Mr Cohen that the use of human and animal labour might be advocated rather than
the use of mechanical equipment for farming. From my knowledge of Kenya, I wauld
certainly agree with the mission members that mechanized cultivation is likely in
the new areas. There may, however, be some misunderstanding as to what is intended
in the projecte Mr Cohen suggests the deletion of the provision for Caterpillar
tractor with dozer and Caterpillar motor grader. These machines are perhaps not
in the category of "mechanical equipment for farming" and certainly would not be
comparable with "human and animal labour which the local cultivator could easily
afford"., These machines are more likely to be used in road making and laying out
lands for farming and would probably be handled by contractors or agencies, gquite
irrespective of the cultivation machinery (whether animal drawn or mechanized) used
for the actual tillage operations.

CaCe Ir Lejeune
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OFFCE MEMORANDUM

TO:Mr. Kenneth R. Iverson DATE: January 26, 1962
FROM: M, L. Lejeune

SUBJECT: Ke

1« We have discussed the request of the Kenya Govermnment and also the
comments of Mr. Cohen with members of the General Survey Mission which returned
from Kenya late last month. On the basis of their judgments, it would seem
that the request merits the support of the Bank.

2. The survey is a high priority undertaking for the future development of
large-scale, low-cost irrigated farming in Kenya. It would help meet the

needs for land settlement and for increased agricultural output, the area being
capable of carrying a wide range of products from long-staple cotton to
vegetables. If the survey proves that large-scale development would be viable,
the project itself would take place late in the '60's and would require sub=-
stantial capital assistance, including the provision of adequate road facilities
from Neirobi and the coast.

3. It is agreed that the sum stated as Kenya's local contribution (about
8300,000) may be questioned as it includes outlays already made. However,
there is plant and equipment already built or purchased which, for financial
reasons, cannot be used adequately except as part of a new project with outside
financial support. These capital items would be made over to the survey pro-
ject. Above all, the Mission urges that, in view of the acute financial
difficulties of the Kenya Govermnment, the local contribution should be kept as
low as possible. The govermment's estimate of its contribution as 40% of the
total constitutes a high ratio for a Special Fund project, and even if part

of past expenditures is eliminated, the proportion would still be high.

4e Mr. Cohen questions the estimates of survey costs and standards, and the
Mission suggests that this matter be checked with FAO which has had considerable
experience in this field. The provision for six soil surveyors may be exces—
sive, as suggested by the U.N.,, and this point could also be checked against

the experience of the FAQ.

5« Mission members feel that mechanized cultivation is likely in the new
areas: it has already proven successful elsewhere in Kenya on the basis of
equipment owned cooperatively or by the govermnment. The provision for demon—
strating the use of mechanized equipment might therefore be retained: on this

point, too, the advice of FAO would be helpful.

—
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TO: Mr, L. J. C.,Evak

FROM: Donald S, Mi%chel'l [%0‘/

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

FFICE MEMORANDUM

DATE: January 23, 1962

SuUBJECT: U,N, Special Fund Request from the Government of Kenya (KEN 3)

for assistance in a survey of the Irrigation Potential of the
Lower Tana River Basin,

The limited information submitted with this request indicates
that considerable investigation work has already been done in the Upper,
Middle and Lower Tana River Basin. Studies were initiated as early as 1934
and have continued from time to time up to the present. Without having
access to this data, it is most difficult to determine precisely what is
required to complete an adequate project investigation. However, this pro-
posal appears to be an unusual program for project planning purposes.

In a sitvation such as this, it would seem desirable to first
definitely determine the maximum potential water supply. This would include
selection of dam sites, reservoir capacity determination and reservoir opera-
tion studies, taking into account evaporation and transportation losses and
power and consumptive use requirements. The selection of lands to be
irrigated can then proceed, fitted to the potentially available water supply.

Based on a similar program, the following comments on the Kenya
proposal are in order:

1) Insufficient funds provided for hydrelégic surveys and reservoir
selection and operation studies,

2) Hydrology should be firmed up in first year.

3) Selection of lands could be made latter part of first year
or whenever water supply is known.

i) Seems improbable that 3,000,000 acres will need reconnaissance

survey - no topography necessary. Aerial photos desirable -
scale 1:20,000.

5) Detailed mapping of 1,200,000 acres of land seems unwarranted;
depending on the uniformity and assuming there is a water supply
for about hO0,000 acres of the area, it should be possible by
reconnaissance survey to select about 600,000 to 800,000 acres
for detailed mapping. Again, depending on uniformity of area,
topography with one-foot contour interval is most desirable.

Use aerial photos for mapping - scale 1:4800.



6)

7)

-2—

Additional Research Station should await selection of area
to be irrigated.

Consistent with the above approach, the proposed budget and
the numbers and kinds of personnel require major revision.



TO:

FROM:

SUBJECT:
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WATER RESOURCES DEVELOPMENT CENTRE
UNITED NATIONS @ NATIONS UNIES

INTEROFFICE MEMORANDUM

Mr. E. Lopez-Herrarte Date:__ 22 January 1962
International Bank for Reconstruction
S Levnlpeent FILE No..EC_132/226/1 UK TT NSGT

J. Dumoulin, Technical Secretary, . D.
Water Resources Development Centre ‘J

KENYA: Pre-investment survey of the irrigation potential
of the Lower Tana River Basin

I am attaching for your information the comments of
the Water Resources Development Centre to the Special Fund

concerning the above-mentioned project,



Itr. liyor Cohon, Dircotor 19 January 1962
Purocau of Oporations, pociacl Tund

IC 132/226/1 UK TP NUSOT

J. Dumoulin, Tochnical soozotary ¢, D-
Tator llosourcon Devolopront Contro -V

KITWAs Pro=invontmont curvoy of the irrigstion potontial
of tho Lovoxr Wanc Mivor Bagin

1. This is, wdoubtodly, a vory ambitioun and cxendioso projoot, by
roooon of tho vory large axos to bo survoyod (3,000,000 acros), tho
aordnl photegraphy and mapping and dotailod goil survoy %o bo carriod
out (1,200,000), ond tho amownt of momoy roquired fron tho Jpoeial Fumd
(71,1656,000).

s Tho nain purporo of tho projcet is a pro~invontoont curvoy of tho
irrigation potontinl of tho Lowor Tano basin and tho oubsoquont procon-
tation of rocommondations for futuxe phascd dovolopnonte.

3. Tho futuro drricotion sohomo would be dosignotod on tho basie of
on oxisting 500 asro pilot=schone and purtly on the asoumption that o
guitcvlo dan site enn boe oolostod.

4o In our opinion tho ajpronch, as outlincd in tho ruquost, is too
vague ond oxtropolation fron & snallesizo pllet arco %o a bic arco is usod
on o rothor risky bosio. Irrigation dowolopmont for such a vaut aroo
ghould bo plonned applyin, an intoxdisciplinor; study of tho othor oxio-
$ing notural rosourcos or othor wmbcr rosoured , bosauso dovolopment of
otorace foellitios wpstroan will alwayo affoct the lowor pert of tho

rivor and vico vorpa.

5. JAnothor point to bo considored is that tho future irxrigotion cotnand
of o 1,200,000 noro sohone (uhich i not oloorly shown in tho rosuost) odchd
roquira tho eomptruction of ono or covernl imjortont éon rogorvolzu by
moans of vhich hydro-clootricity oould bo produced. It oon also Bo
asounod thot othor developmonts might bo considorod in the vivor basin.

G T¢ would %o odvisable to roconsidor tho projoot presontly submittod
and suggent tho z=forsmulation of o roquont vhich would bo fxined in ouch o
way that the -xinciplos, tho npocific probloms, %o be ropolved oyl tho
gonoral approcch would bo those of the comcopt of an intogreted vivor bosin
davolopnont,; L.0. tho agoosnnont of noods and the invontory of resourcose



This last vomaric 1o Juntifigd by tho roquont itsols molkin; roforcmeo to othor
ptulico cn? dovolopaonts vhich “aro caxricd out in a monmer wvhich doos not
projulico tho optimun oxploitation of tho rivor's runourcos.”

T Thooo cormonts mnd sur conovhot negative oplnion tovaxd this rsrojoot axo
such thnt no susrontion can be mallo ot thio gtagoe, for o posoible . xoouting
ALONCY
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OFFICE MEMORANDUM

Department of Technical Operation .
TO:  Department of Operations - Europe, Africa and DATE' Januery 12, 1962
! Australasia
FROM: Kenneth R. Iverson

SUBJECT:  Request to U.N. Special Fund from the Government of Kenya (KEN 3) for
assistance in a survey of the irrigation potential of the Lower Tana
River Basin.

copy of the original project request and a
Attached is a/resume ofxEsywsstxreceived by the United

Nations Special Fund. The Special Fund has asked for any comments
which the Bank might wish to make on this project.

Please let me have any views which would be useful for us
to pass on to the Special Fund. If there are no comments, I would
also appreciate a note to that effect in order that we can reply

promptly to the request.
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SPECIAL FUND FONDS SPECIAL

UNITED NATIONS

NEW YORK
TILEPHONE: PLAZA 4-1234 CABLE ADDRESS: SPECFUND NEW YORK
rersrence: SF 310 (UK) KEN 3 S 10 January 1962

Dear Dick,

I am enclosing herewith five copics of the summery of the pro ject
request from the Covernment of Kenya for swrvey of the Irrigation
Potential of the Lower Tana River Basin. A copy of the original project

request is enclosed

(%)

b
L

You will notice that the project request contains mention of certain
items ol expenditure already incurred by the Government bub accounted for

as Covernment contribution towards this project. The Specizl Fund will

not agree to such expenditure being considered as Government contribution
vowards the project. For preliminary reconnaissance survey of 3 million
acres, preparation of 25 ft. interval contour maps does not seem to be
necessary. The cost of aerial photography and mapving of 1,200,000 acres

of selected area for detailed investigation appears to us to be very
excessive. Similarly, provision of 6 soil surveyors for two years for soil
survey could be reduced, The mrovision under experts, will require closs
examination so as to increase it, if necessary, to provide for all asvecus
of the project including experimental worlk, Spscial Fund conbtribubic

asked for towards prefebricated houses would not be aduissable. All housing
eonstruction should be with the local available material,

At the present stage of the country's economy, perhzps, demonstr ating
use of mechanicel equipment for farming may not be of much use to the country,
-he use of hunan and animal labour which the local cultivator could easily
afford might be sdvocated. We would, therefore, delete the provision of
caterpillar tractor with dozer and caterpillar motor grader as provided under
equipment. TInstead some extra provision could be made for equipment for
experimental work.

We trust the above remarks would be found useful for evaluating the
project. I should be grateful for your early comments so that we might be
able to process the request further,

Myexr Cohsn
- Director, Burecau of Operations
Mr, Zichard Demuth, Director
Technical Assistance and liaison Staff
International Bank for Reconstruction
and Development
1818 H Street, N. U,
Wasnington 25, D. G,
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SF 310 KEN 3 o 3 January 1962
UNITZD NATIONS SPECIAL FUND

. Request from the Government of Kenya for assistance in Survey
of the Irrigation Potential of the Lower Tana River Basin in

SUMMARY
Daﬁe.:égﬁegt Eeceived 3o e ! s T Deéember.l961
Amount ;éguestéd from the Special Fund: ' $1,166,000
Government counterpart contribution (equivalent of) $ 799,000
Duration of the Project: i 3 years
Type of assistance requested: Experts, fellowships,

equipment

Background:

The Kenya Government has long recognized the need to develop the irrigation
potential of the Tana River and a number of investigations have been undertalten
in the Upper, Middle and Lower reaches of the river,

A &atailed investlgatlon of the Upper catchments was recently carried out
by Sir Alexander Gibb and Partners. The estimated irrigation potential of the
Upper Tana is 93,000 acres, Part of this consists of a compact block of
23,000 acres in Mwea where’ partisl development has already taken place and
5,0“0 acres are under rice cultivation, The Middle Tana, which lies in a steaply
gloping stretch of river betweéen Seven Forks and Grand Falls is the main
potential source of hydro-electric power in the catchment, It has been
investigated by llessrs. Balfour Beatty, consultants, and proposals prepared
for phased hydro-electric development involving the construction of a series
of power plant with an ultimate installed capacity of 400 megawatts., The LoWer
Tana, with its extensive umpopulated arecs of desert soil lying close to a
good source of irrigation water is the natural region for agrlcultural
development under irrigation and for settling surplus peasant population from
densly populated areas in other parts of Kenya., The rolling topography of the
Upper Tana’provides more suitable storage sites than the level plains of the
Lower Tana, and therefore, large scale development of the latter region will
involve investigations of storage sites and water requirements in the Upper
portion of the catchment, It will be necessary to consider the entire catch-
ment as a unit when planning development of the lower portion only.

It is believed that the Tana River, which is the largest river in Kenya,
may have an ultimate irrigation potential of about 400,000 acres, About
60 per cent of the catchment area of 39,300 square miles has an annual rainfall
of less than 20 inches, The low rainfall zone is located in the hot desert
areas in the lower portion of the Basin., The topography appears to be favourable
for low cost irrigation development by gravity distribution system by a barrage
across the Tana River, If a suitable barrage site can be selected, irrigation

/.!l
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facilities for about 75,000 acres by run-of-river flow could be provided,
Further development would naturally require the construction of a series of
storage reservoirs, It is believed that an ultimate potential of -250,000 ¢
300,000 acres could be developed,

A 500 acres pilot irrigation scheme was established at Galore in the
Lower Tana in 1957 to provide basic data on soil=-crop~water relationships and
to determine the suitability of desert soils for economic crop production under
irrigation. The results to date have been very encouraging and have demonstrated
the suitability of the soils for irrigation, Experience at Mwea irrigation
scheme in the Upper Tana Basin has shovm that the local peasants have the
ability and energy to acquire the techniques required for irrigation, The
Lower Tana is considered to be the most suitable region in Kenya for large
scale irrigation, and full development of the area is expetted to provide an
assured source of livelihood for 30,000 to 75,000 landless peasant families,

The Project:

The project consists of survey of the irrigation potential of the Lower
Tana and submission of recommendations for its phased development, The principal
features of ‘the project may be summarized as follows;

s preliminary reconnaissance survey of about 3 million acres for the purpose
of selecting about 1,200,000 acres for detailed survey. Marping 3million acres
to a scale of 1 over 100,000 with 25 ft, interval contourss

2 aerial photography and_mapping to a scale of 1 over 10,000 with Sft interval
- - contours of 1,200,000 acres selected for detailed examination. Soil maps
‘to the same scale will also be required,

3e hydrological investigations to supplement and amplify the available hydrologi-
cal data will be extended to include the Middle and Upper Tana catchments

4, selection of suitable dam sites, EIxisting proposals for irrigation
development in the Middle Tana will have to be given due consideration
when planning development in the Lower Tana, to ensure thst optimum use
is made of the water resources of all portion of the catchments. Flood
control will also have to be considered over the catchment as a whole;

5 *t will be necessary to extend the scope of experimental work in the 500
acre pilot irrigation scheme now being expanded to 12,000 acress

6. emphasis will be placed on the training of suitable African personnel
to act as instructors and supervisors in new areas as development expands}

Te preparation of final plans for the phased developmént of irrigation
poiential of the Lower Tana,

Lovs



FPinancial and Administrative data:

8,

1,

3e
4

Special Fund Coatribution

Reconnaissance Surveys of
3,000,000 acres

Detailed mapping of
1,200,000 acres

Surveys of dam sites, etc,

(a) S¢41 eurveys:
3,000,000 in outline
followed by 1,200,000
in detail

(b) Transport and unskilled
labour

Ixpert personnel
Research Station
Housing (prefabricated)
Equipment

Fellowships

Totals

. owa

T e

1st Year

2nd Year

~Tota 3rd Year
o § 3 $
20,000 20,000 - -
390,000 250,000 140,000 e
9,000 6,000 3,000 -
¢ 204,000 102,000 102,000 -
+ 245,000 64,000 100,000 81,000
50,000 50,000 - -
- 137,000 137,000 - -
36,000 12,000 12,000 12,000
1,166,000 666,000 382,000 118,000

+ The expert perspnnelwill be as follows =

water development specialist -~ 3 years
irrigation cgmnomist - 3 years

approisal economist - 2 years

3
1
1 cotton specialist = 2 years
X
1

irrigation engineer with dam experience - 1 year
1 irrigation layout specialist - 2 years

¢ 6 Soil Surveyors for 2 years

[ose
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Government counterpart contribution

Total Already ;

Contributed 1st Year 2nd Year 3rd Year
Reconnaissance Surveys of 3 . 9 ' $ $ $
3,000,000 acres 25,000 25,000% - - -
Detailed mapping of ; ;
1,200,000 acres 30,00 - 20,000 10,000 -
Surveys of dam sites, etec. 3,000 - 3,000 - -
Transport and unskilled : :
laboar 20,000 - 10,000 10,000 -
Expert personnel 96,000 = 32,0005 32,000~ 32,000%

: . ; : :
Reseach Ttst'in 575,000 % 500,000 25,000 25,0008 25,0000
Housing (prefabricated) _50,000 - 50,000 = &
Totals 799,000 525,000 140,000 77,000 57,000

Estimated value to project of expenditures already incurred by Kenya

Government,

Estimated value to preject «f new

expenditure which will be incurred by

thé Kenya Government within existing resources.

R. Vasudev/vcd
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KiY\ GOVERNAENT

EECUEST FOR PRE-INVEST.ENT SURVEY OF THE IRRIGATION POTENTIAL OF
THE LOVER TANA RIVER BASIN IN KENTA.

SUA‘A’LMA RY -

my

Tequest is for a pre-invegfument survey of the
ential of the Lower Tana River and the preparation

e
irrigation pot

T 8ETALIET Tecoumendations for the development of this potentizl.

Over imuch of Xenya rainfall is low and evaporation losss:
high 2nd a relatively small area BF the country is sufficiently
“we1l provided with water to support an intensive system of
agriculture. The populatiom, however, is rapidly increasing and
there ig an_acute shori.ze of land even in areas where rainfall

—

1s barely sufficient to support a subsistence level of agriculiure.
soreover, the numerous land consolidation schemes which have been
carried out during the past few years have tend:d ‘o increase
rather than reduce the number of landless peasants. Large areas
have been zubdivided into 2 nuwbé¥ of suall viable units, each
individually owned, in contrast tothe old t of tribally owned
land which permitted an indefinite degree of rerowding. Kenys
has insufficient primary and secondary indust to absorb the
Tapic 7 grewirT Wamber ofwmemployed and even 11 Tand of high
" potemtinl Tiow farued in large units in the Highlands were divided
caong "yeomen" African faruers there would still oe a big
unsatisfied demand for land. One of the best solutions to this
problem is to bring Lands; now unproductive because of insufficient
rains211, undeT ben leial develoruent in catchmentis where river
water is avallable 707 rrigation. ; -

It is believed that the Tana River, which is by far the
riest river in Kenya, may have an ultimaig_irrigatiogﬂggiential
- the order of 400,000 acres. AbSUT 60% of the cabchment sros—
I 39,300 Squars miles bes an annua’ rainfall of less than 20
laches. The low rainfall zone is located in hot dssert areas
in the lower portion of the Basin. These desert soils support
only a sparse cover of shrubs and grasses. Ground slopes arec
zenerally uniforu over wide arecs and average about 1 in 400,
ience the topography appears to be ry Ffavourable for low cost
irrigation development by a gravity distribut:
on a barrage across the Tana River near Gar

7
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ilon system based
2. 1T a suitable
site can be sclceted the barrage would renresent the First stage
“in phascd develophent, and might be used initially to irrigate
about 75,000 s:res by run-of-river flow. Further aevelopuent

=

would METUTEIIY T6quiTe the constructiion of a sorics of storage
reservolrs. If sites for these can bo found it is believed that
“an ultimate potential of 250,000 to 300,000 acres could eventually
be developed.

A 500 acre Pilot Irrigation Scheme was established at
Calole in the lower Tana in 1957 to provide basic data 6% water—
soil-erop relationships and to determinc whether, in fact, deseri:
solls are suitable for economic crop production under irrigation
and whether the indigenous Afrlcan has the potential of a good
irrigator. Based on earlier observations in a small experimental
area, the cropping system of the pilot scheme involves the growing
of cotton, maize, and legumes, '

The results to date have been most encouraging, and have
demorstrated the suitability of the s0ils Tor irrigation. Salinity
and _o. permeability have proved to be less significant factors than
originally anticipated and very satisfactory and profitable yields
of cotion _.ave been obtained, The River Tana water is of excellent
quality and the unifornm impermeability of the soil militates against
excessive water use on upland ¢zops and the establishment of a
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regional high ground woter table, Consequently, no deterioration
of soil eonditions 25 a result of irrigation is anticipated. Cn
the other hand, as the cultivaiors acquire incrensing skill in.
irrigation and in the cultivation of the new crops which they will
be groving, and as strains of +theso crops wnich are adapted to

local conditions ars found, %Eﬁiggggvemgpt_gf the existing genecral
level of produciion is % be expected. In illustration, while the
“I960 cotton crop on the pilct soheme averaged 1080 1lbs. Grade A seed
cotton pexr acre, yields of up to 39C0 1bs. per acre have alrecady
been obtained in farn experiments.

[¢/]

The Lower Tana is conszidered to be the most suitable
region in Kenya for large scale irrigation, and full development
——ofThe ares would provide = Zssured source of livelihood for
between 50,000 and 75,000 landless pezsant fanilies whose
labours would Zot only bring prosperiiy and cconomic wellibéding
to theumselves but would also contribute materially to the wealih
of the countiry.

A% the inception of the Filot Scheme some apprehension

was felt concerning the willingness of the local people to accept.
.she disciplines which are $6 ¢Fséntial to the successful operation
of an irrigation scheme. These fears have proved just as
groundless at Galole on 500 acres as they have on the 5000 acre
wvea irrigation scheme in the Upper Tana Basin. Txperience

at wwea has shown that the local peasants have the ability and
_énergy 1o acguire the technfEEEE—EéQuired for irrigation and that
the prospect of &z radical improvewent in their living standards

has brought forward a much larger number of applicants for holdings
than can be absorbediwithin the present liumits of levelopment.

Twelve hundred and fifty families a 10w settled on

the iwmez scheme and the average output of rice {padi) on the scheme
after less than 3 years of operation is more than 2 tons an acre
which ig an extremely high figure by world standards. This
experience hag convinced the Kenya Governpent that irrigation
scheies which are economically viable will have no d¥fficulty in
securing the required nucber of good itecnant farmers.

H
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The Kenya Government has long reccgnised the need to
develop the irrigation poiential of the Tana River and a nusber
of investigaticrns havebeen undertaken in the Upper, siddle and
Lower reaches of the river. Mnnexure 'A' entitled "Vater
Jevelopuent in Kenya - The Yana River Basin", gives a general
dcseription of the Tana Basin, and summarises the investigations
and developuent works carried oui to date.

A detailed investigation of the upper catchiment was
rceently carried out for the Kenyn Government by Sir Alexander
Cibb and Pariners and their "Upper Tana Catchient Water Resources
Survey 1958/9" (Annexure ‘3') contarins much information which is
relevant, not only to development in the Upper Tana, but also to
the Lorer Tana. The estimated irrigation potential of the
Upper Tana is 93,000 acres. Part of this consiets of a compact
block of 23,000 acres in uwea, where partial develcpment has
aircady taken place and 5,020 acres are under rice cultivation.
The other arcas arc widely dispersed and consist of snall units
in altitudes and rainfall zones suiiable for coffce growing
under suppleientary irrigation.

The ididdle Tana, which lies in a steeply sloping stretch
of river betweer Ssven Foriks and Grand Falls (see map attached to
Annexure 'A') is the main potential source of hydro--clectiric
powcr 1n the catclizent. It has boen investigated by sessrs.
Balfour Beatty, Consultanis, and proposals prepared for phascd
£ dro-electric developuient involving the construction of a series
oL power plants with an wltimate inaztalled capacily of the order
of 400 megawatts. The Consuliants alsérrecommend the construction
at Seven Forks of a storage reservoir of approximately one million
acre-feet capacity to enable the coupeting water requireuents of
hydro-power and of irrigation development upstream to be satisfied
slmultancously. The rolling topography of the Upper Tana provides
ore suitable storage sites than the level plains of the Lower
Tana, and hence large scale development of the latter rsgion
will involve investigaiions of storage sites and water requirements
in the upper portion of the catchiient. The Seven Forks site is
probably the best storage site in the Tana basin and the design
proposed by the Consultants may have to be modified to provide
nccded storage for irrigation development in the Lower Tana.
£ decision on this aspect is urgently required as negotiations
for the development of the Seven TForks site for POWeIr PUrposes arc
already at an advanced stage.

The Lower Tana, with itg extensive unpopulated areas
of desext =oils lying close 1o a good source of irrigation water,
is the natural region for agricultural development under )
irrigaion ana for settling surplus peasant population from
densely populated areas in othor parts of Kenya.

Further details of the history of investigations on the
Tana are given in Annexure 'A'.
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s when fully developed, is expected to add
reatly to the country's export of cotton, one of the cash crops
-rrently being fostered in an endeavour to raise the standard of
iiving of the people. The present 500 acre pilot scheme, now
bcing expanded to 1200 actresy operates on the basis of cotton

in the season April-October. Food crops are grown during the
rest of the year. While it is anticipated that cottion would
contirue to be the wajor product of the schews, other crops

and products can undoubtedly mazke an important contribution.

|
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If it is assumed that 300,000 azcres ars irrigated, all
planted to cdion in the karch-October s ason, and yielding at a
rate of 1500 1bs. seed cotton/acrs the ultimate production would
be 375,000 bales/annum, worth on average (AR & DR) £40 per bale,
or in all £15,000,000. Naturally any dccision to utilize th?
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land to this oxtent
other things on the
present Kenya cotiton enjoys a good . reputation because of its
quality and achieves prices only about 3 conis less than Uganda
cotton (Jomular type). and 3 cents wmore than Tanganyik
présent price for Kenya AR lint is 202 cents pexr 1b,. Bagst
i rTican production is at present about 600,000 bales/annuis, of
#alca XKenya produces only about 20,000 baies. "ith the full
developuent of the Tana scheme Kenya's total production could be
raised to some 475,000 bales, and the ultimatc Bast African
production to about 1,300,000 bales. The present Fast African
output of cotton representa only =zbout 0.25% of world production
and the projected expansion will only raise this figure to about
0.6% of world production. It is not therefors considered that
cevelopment of the Tana project will advergely affect other
producers in the world market, while it will mean at least an
additional £15,000,000 to Kenya's Agricultural Exports.

Tor cotton growing would depend, amongst
long teru world outlook for this CIOD. At

The

¥
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To deal effectively with 375,000 bales of cotton 30-40
new ginneries would be rcquired, involving new capital investment
of about £120,C00/ginnery, or a total of £3,600,000 to £4,800,000.
n addition, assuming each ginnery wiould employ 100-150 labourcrs,
uployment can be found for up to 4,500 men.

O H

While coiton may prove %o be the most important export
crop other crops can be expected to be of grcat importance to the
prospective settlers. These crops would mean a full subsistence
and reasonable affluence for 75,000 families at present living
at a minimwz subsistence level. The gross production from a
300,000 acre scheme could bs of the order of £24,000,000 of
walch £15,000,000 would be cotton.

Research; at present being carried out on a limited scale,
will require to be directed largely .owards cotton, but to avoid
too great a dependence on this erop it will also be necessary to
investigate various semi-permanent and permanent crops including
dates, citrus, bananas, and sugar cane and livestock production.
In regard to the latter it is considered that with irrigation
5-6 stock units an acre can be kept in the area; producing a
return for each stock unit of about £8 an acre or sbout £40-£48
an acrz per annui, All these possibilities should therefore
be investigated thoroughly.

. The preparation of a phased plan for the Lowsr Tana would
cnable the Kenya Covernment to develop the agricultural potential

of this area with the maximun degree of efficiency and snsure that
other developments such as the Seven Forks Hydro-Electric Project
(to which refercnce has already been made and corceruing which there
is now a considerable degree of urgency),are carried out in a manner
ce the optimwa exploitation of the river's
resources.

The project consists of a
irrigation potential of the Lower Ta
presentation of recommendations for

prée-investiment survey of the
na and the subsequent
phased development.

It is estimated that the ultimate potential of the area,
based on the limiting factor of water availability, is about
500,000 acres. The recent disastrous floods in the Lower Tana
have deumonsirated the inherent hazards of large scale development

a2 the low lying flood plain and coastal delta areas. High level
desert linterland areas have the basic advantage of being above
mgximum flood level, and the siccess of the 500 acre Pilot Irrigation
Scheme has established that irrigated desert soils can grow crops
with vesy satisfactory resulis.
B uiis
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It is thercfore considered that the proposcd invegiigations
hould be confined to desert areas and the higher portions of the
flo d plain.

Assuming an ultimate irrigation potential of 300,000
acres net, and allowing 25% for villages, ro 14“, canals and draing,
the gross irrigable arca will be about 400,000 acres. Frovision
imust also be made for the possible 1ntroduct10n of fallows into
crop rotation systems and hence the total scheine area might well

be between 5C0,000 and 600,000 acres.

A preiimin vy investigation of = considerably larger
area will be required in order to ensure that irrigation
devclopinent is Cﬂrrégu out on the best desert land which cz2n be
comuanded and i1 is believed that this reconnaissance will have
to cover as nuch ag _yCO0,000 acres. The degree of detall
reguired, however, will not be great and the recounaissance need
not therefore be expensive in either time or uoncy.

1/500,000 maps with 500 foot contours arc available for
preliminary programze planningand o number of 1/1OC_iJ3 uncontoured
s have recently been completed by the Survey Depariment of Kenya.
These cover the greater portion of the Lower Tana and could be uscd,
in combination with grcund surveys, for the preparation of 25 fooi
contour amaps of the 3,000,000 acrcs selected for preliminary
investigation.

When this investigation has been completed, it will be
possible to select the most suitable portions, axuunuin to
about 1,200,000 acres, for more detailcd surveys and investigations.'
1/10,000 soll and topo maps will be prepared, and from these maps
the final developuent proposals will be drawvn up.

m

.

Le principal features of the project may therefore be
suinmarised az followss—

s

A Preliminary reconnaissance of 3,000,000 zcres
for the purpose of seleciing 1,200,000 acres for
detailed ezamination. uaps to be to a scale of
1/100 000 with contours at 25 f1. intervals. .

2, Acrial photograpkv and uapping, to a scale of
1/10 000, with 5 ft. contour intervals,; of the
1,200,000 acres selocted for detailed exa.ination.
8011 mans 1o the same gcale will also be rzquired.

i Concurrently with the above surveys, hydrolcgica
investigations will be carried out to supplement
and amplify, as required, the considerable amount
of hydrological data already available on the
catchment,

4. The hydrological studies will be extended to

includc the middle and upper portions of the

Tana catchnent; as it will be necessary to consider
the entire catchment ac a unit even when planning
the developuent of the lower portiecn Qﬁl‘ The
most suliable dam giles will probably be located
more than onc hundred miles upstream of the areas
selected for development in the Lower Tana.
Existing proposals for irrigation development

in the Upper Tana and for hydro-electric
development in the middle Tena will have to be
given due consideration when planning cevelopment
in the Lower Tana, to ensure that optimw: use is
laade of the water resources of all portions of

. the catchment,. Fleod control will alsc have to
be considered over the catchment as a whole.

67«
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[ Preparation of final plans for~the phased
developmment of the lfrlLublon potey tiagl of
the Lower Tana.

-dnistries ¢f fgrisniture and Torks,
*enys Covermsent.
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SEEAYDOWN OF BSIT«ATEU SURVEY COSTS
- N (Srrvew enl to extend o
Total Cost
S P o b
1. Preliminary reconnaissance surveys of 3,000,000 acresy i:cluding preparation
of 1/100,000 topo mape with 25 fi. contours, showing also outline soil types
(Notes The Survey of ¥onya has already completed 1/100,000 maps - non contoured
of most of the area). 45,000
2. Aerial photography and mapping of 1,200,000 geres selecied for detailed
investigation; mapping to be to a scale of IKI0,000 with 5 ft. contours. 420,000
3. Detailed surveys andl investigation of dam and barrage sites and of any
other river or flood control works required. 12,000

ree vears).,

Speacaal
Con' ributicn

Detailed soil survey of the 1,200,000 acrcs selected for close cxamination
and mappinzs.
(a) 6 Irrigation Soil Surviyors for 2 years = 12 expert years @ ﬁ 17,000 p.a. 204,000

(b) Transport and unskillcd labour. 20,000
1 Water Development Specialist. 3 years (Teaw lcader) 75,000
1 Irrigeiion sgroncmist 3 years 51,000
1 Cotton Specialist g 34,000
1 Appraisal Economist 2 " . 34,000
1 Irrigation Fngineer with daw cxperience 1 year _ 17,000
1 Trrigation Lay-: gpeciglisl 2 years 34,00
C/Fwd. 54

a

20,000
390,000

9,000

204,000

75,000
51,000
34,000
34,000
'17,000

34,000

TN wy
1Y

2 Covernuent

weibution

25,000 %

30,000

3,000

20,000
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L5,

Supporting staff by Kenya Gevernment: Bquivalcat 40 & ¢ w1
years @ § 12,000

“csearch into soil-crop-~water relationships, crop v . leties and
cropping system:. (These exy-ui ~ ts were started in 1958 on
completion of 1he 500 acre Pi -rrigation Scheuwe at Galole.
The scheme is nov Leing expanded to cover 1200 acres).

&8
L1ONS

Bstimated port on of capital cost chalgeable to invest zu
essentia’! to tie jresent survey.

Estimated pve ro'a annual operating cont chs geable to inves~

tigations cver poried 1958-1965

10 Prefabricated houscs @ g 10,000

10 Lard Rover or Jecp Type Veldcles

4-5 ton Torries

1 ~ D6 Caterpillar (Type) Tractor with Dozer
and Ancillary equipment

1 Caterpillar No.l12 (Wyno) notor grader

Caiavans and zenling evuipmsnt

901l testing and hydrclogleal =quipnesi,
ineluding umebile iabs.

27,000
15,000

Equipuent.

22,000
23,000
15,002

e 3 IJ'_;LnOP:
137,000

Tellowshirs

TOTAT.Ss

Total Co

g

246,000

96,000

300,000

350,000

100,000

137,000

36,000

Speecial Fund
Contribution

368,000

15,000

50,000

137,000

36,000

}‘I_: e

nya Goverruiioni

Contributio::
i
#

15,000

96,000 -

300,000 *

200,000 *
75,000 %

50,000

14965,000

1,166,000

199,000

* Estimated value to project of expenditurecs alre~dy [acurred by ihe Keny

» Bstimated value to proi ¢ crpenililure whiaeh will be incuriecd by

a4 Goveznuent.

the Kenys

fNovernment within existing resoun .

o
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___ SUWMARY_OF TOTAT, A¥D AVNUAl CONTRIBUTIONS BY SPRCTAL FUND AWD KENYA GOVE¥ifid

_ SPECIAL °

KENYA GOV!

o - i £c A (< Apd. Yoam T Total Already
= == ! Contribuied
; g p # of
Reconnai ssan surveye of '
3,000,000 ac. ©. 20,000 20,0 - 25,C
Detailed mapping of ' :
1,200,000 acres 390,000 258,00 140,000 . 30,000
i
Survevs or dam eitss, ete. 9,000 5,000 3,000 - | 3,000
(a) Soil surveyss:
3,000,000 in outline i
followed by 1,200,000
in detail. 204,000 , 000 - 102,007 -
(b) Transport and unsl. lec
labour. - - - 20,000
11. Expert personnel. 245,000 64,000 100,000 81,000 ' 96,000%
12. Reses ch Station 75,000 25.00C 25,000 245, 000 § 575,000%4 500, 000
13. Housing 50,000 50,700 - | 50 000 =
4. Bquipnent 137,000 17 i - -
15. Fellowships 36,000 12,° 1#,700 12,000 ] - =
TOm/ 1,166,000 666,000 382,000 118,000 i 199,000 525,000
¥ Bstimales rLs penditures already incurred by Ke
i Lo pB zpenditure which it Leincw

Lol 1

Lowathin exisgling

C8e

n Covernment

LOET L SUTION
1st Yeur 2nd Year

: i

\

{000 1 \ 5

3,000 i

1C, 000 Oeo

.

32,OURZ IF:AﬁFY 3p_vﬂﬂx
25,000% 75,0008 25,000%
50,00C -
140,000 77,000 57 ¢ 000

Jq

the Ke nya



