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Summary

This report gives, with supplementary reports included in the

references, an up-to-date summary of the water resources shuation 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.
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I. Introduction

1. 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 that.

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 planning in Kenya.

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 planning of water resources for many years. 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/FA0 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 dalt 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 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 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

meeting.

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.



5.

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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II. THE WATER RESOURCES SITUATION IN KENYA - A SUMMARY

1. 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.

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 1.5acrefeet 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 gallonsper 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 factor in

the overall water supply. On the average the surface

of the 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.
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2. Availatbility of data

Hydrological data are to be found in Kenya for

20 to 30 years timL*. 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 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 th,? 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 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

10,942,71"5, of which 5,482,381 are men and 5,460,321

women. This meansan average frequency of 19 people per

square kilometre.

The accuracy of thesestatistics 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, publish Ed 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.

3. 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.
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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 (KEN 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).

4. 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

is 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 regatd 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

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.

5. 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 ministries, 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 supplies.



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 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 generation,

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 sugiies, 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 is 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.

6. Training arrangements

Technical education, which is the basis of developments

concerning water supply, is given in Kenya as follows :
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- The U-aiversity 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 laboratory accom-

modations it is not possible to educate 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 6 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 6 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 implementatio,

a) Kenyan Government - The Government includes
in its budget funds appropriated for the 5-year
Development Plan (Reference 1) in the total amount
of .144.85 million. These expenditures are shown
in Table I according to recipients of the funds.

Table I (in US$ million)

1969/ 1970/ 1971/ 1972/ 1973/
1970 1971 1972 1973 1974 TOTAL

1. Central 2.61 3-77 4.56 5.40 6.65 22.99
Govern-
ment

2. Munici- 2.27 3.42 5.38 5.52 4.54 21.13pality

3. Other 0.09 0.13 0.14 0.17 0.20 0.73local
autho-
rities

4. TOTAL 4.07 7.32 10.08 11.09 11.39 44.85

A breakdown of the Central Government 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/
1970 1:71 1972 1973 1974 TOTAL

1. Water Deve-
bpme, t
Division

a) Urban Supplies 0.48 0.59 0.70 0.84 1.01 3.(2
b) Rural Supplies 1.47 2.52 3.30 4.12 5 26 16.67

range water

2. Hg. Hou4ing,
other1/ 0.44 0.48 0.42 0.35 0.31 2.00

3. Other Minis-
tries
Rural Water
supplies 2/ 0.22 0.18 0.14 0.09 0.07 0.70

4. Total 2.61 3.77 4.56 5.40 6.65 22.99

See next page



i/ Includes dam and borehole subsidies, small irrigation schemes, water
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.

These tables clearly show the increase in emphasis

being placed by th: Governm nt on rural water supply

and the lack of emphasis on water resources studies

other than water supply. However, in addition to

those funds about KE2.5 million have- been allocated

to develop and support irrigation schemes (through

the National Irrigation Board, Reference 8). This

amount is broken down into KE535,000 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

KE40,000 have been allocated by the Ministry of Economic

Planning and Development for surveys relating to land

reclamation schemes 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 near 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 allocations were not determined by the mission.

b) United Nations family projects

Considerable support has been contributed annually to
water resource development in Kenya through WHO, UNICEF,
FAO operations and projects, most of which are enu-

merated in th' section on Organization (11.5) of tAis
report.

c) Other multilateral and bilateia 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
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III. Planning for long-term development and management of water and
related land resources in Kenya

1. 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 projects. These objectives should include careful

consideration of all ongoing and previous project work.

b. 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.

c. It should consider all uses of water as well as the need to

reserve water for recreational, environmental and dilution

purposes.

d. It should be phased in a manner that satisifies both 1) the

.imitations of the Government to initiate and maintain it and

2) the availability of data, methodology and technology.

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 1) 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 basin. 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 "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 subject.

Budget allocations are similarly small in other sectors of the

water resource 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 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

to select the water resources field as a career and thus eventually help

to relieve the shortage of trained personnel.

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 Kenyan Government

agencies had no plan and could not prepare one in the alloted time for

the mission. However, it was agreed by all parties concerned that the

mission -ould 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 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 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

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

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

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 future.

It should be constantly kept in mind that one of the most

valuable features of a dynamic comprehensive 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

assumptions 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 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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b) That adequate power and fuel will be available

to the population throughout the planning period;

c) That large transbasin or international exports or

imports of water will not or will take place;

d) Various assumptions based upon overall national

planning unique to a given country.

3) Phases of the plan should include the following:

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 111-3-4) 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 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 continue 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

delineate the nature and extent of present problem areas

and sectors where data is lacking. The continuing^

collection of data should be directed at filling holes

in our knowledge and thus allowing the planners to more

and more accurately define the water resources situation.

b) 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 longer periods. However, production of longer

projections furnishes a general picture that can be

progressixdy brought up to date as more data are produced

and as development for the shorter periods is consurmmated.

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 development.

c) 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,

compared and assigned priorities. 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 implementation 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 on. 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 less. 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 subdivisons will also have to be considered.

4) 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 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 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 cficiency 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 in all sectors

are 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. 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 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 the 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 thnn 3,700 plot-holders profited from

more than 5,700 hectares. Since a plot-holder supports an

estimated 11 people it can be supposed that about 40,000

people were settled and profited from these schemes (Reference 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 Agriculture.

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 purposes 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 Communications.
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d) Water for industrial use - Little if ny information is

available on this subject and projected needs for the

future are apparently non-existant.

e) 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 exists.



f) Thermal power generatoio T

available to th: mission are described in the

20-year development scheme (Reference 10).

g) Navigation and transport - No information on

this subject was discovered by the mission.

h) 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 in vulnerable areas. Planning that

will result in avoidance and prevention of

flood damage should be underway on a national

basis. Primary responsibility for flood control

is in the Water Development Division.

i) Livestock water - Several elaborate schemes

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 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 thu nation, espedally

northern and north-eastern an in parts of the

southern provinces. Primary responsibility for

livestock water resides in the Ministry of

Agriculture.

j) Waste disposal and pollution - Ver> few

measures to control waste disposal and pollu-

tion are presently practiced in Keuya.

Definition of gblution 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 (Referen= 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 field.+)

Further, a study is 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 the

sectorial study (Reference 20) and from ongoing

work by Mr. Christiansen in the WDD (Reference

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 fE this writing a report entitled "National 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 pllu-

tion has been assumed by the Water Development

Division with accessory interest being shown by

the Ministry of Health (principally health con-

siderations) and the Ministry of Works (construc-

tion of some treatment plants).

It is readily apparent, even from these brief 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 a\ariety of

programs for analysis and interpretation, and especially for

simulation theory (systems analysis) studies of drainage basins

described in the following section (III.35).

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 completed

and, in some instances, enlarged. 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 determine 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 ecologiCl&

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 been

mentioned previously, a start on some of thes: studies has been

made in the Sectorial Study of WHO (Reference 20).
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5. 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-but to 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 based 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 reasonable

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 adequate data is inventori,.d, the Water Requirements

Phase can be embarked upon immediately and so on. It would appear that

in Kenya much of the substantive data has been collected for the Tana River

Basin, and therefore 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 serve as a pilot and training

project in the Comprehensive Plan and would demonstrate how effectively

comprehensive water resources planning may be utilized in Kenya.

6. Projects of immediate concern to Comprehensive 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 need for such a plan.

The Mission agrees in principle that Comprehensive Water Resource

Planning should become a part of the policy and operations of the Konyan

Government and therefore recommends that the project of earliost concern

in water resources in Kenya should bo development of a proposal with

terma of reference to implement a Comprehensive Water Resources Plan

project to be supported by the Government and by one or any combination

of supporting organizations.

If a Water Planning Project is implomonted, a number of on-going

or proposed studios could immediately become integral parts of it or

would at least be highly important contributors to it. These studius

and their possible relationship to the Planning project include:

a) OQZgoing projects

1) The sectorial study by WHO (Reference 20) will contribute

much information and guidance especially in the water

supply, water utilization, and water pollution areas. It

should be closely correlated to and co-ordinated with the

proposed Planning Project.

2) Training of scientists, engineors and technicians. The

present Government programme of training is considered by

all concerned inadequate to develop a cadre of Kanyan

citizens capable of developing, operating and maintaining

the water rosourcos of the country. In any case, this

training programme should be enhanced and, if a Water

Planning Project is adopted, should carry provisions to add

materially to training at all lovels from field technicians

to profossional ongineers and scientists. All principals

in the proposed Project staff should have Kcnyan counterparts

capable of profiting from on-the-job training as well as from

special training courses.
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b) Proposed projects

1) If a Water Planning Project is adopted, the proposed Tana

River Basin 2tudy should be expanded and used as a pilot

project in river basin analysis for planning as well as for

a pro-investment study for justification of financing the

proposed construction.

2) Several municipalities in Kenya are proposing enhancement

and onlargement of presont water supply and sewerage facilities.

The gater Planning Project should be aware of those developments

participate in their planning and assure their co-ordination

with other sectors of water resources. Among these

municipaliti"s which ar. conducting or are proposing to

conduct pro-investment studios are Nairobi, Mombasa, Nakuru,

Kisumu and Ildoret in addition to the thro largo towns of

Kakamoga, Nyori and Embu. Probably, all of these areas have

inadequato sewerage treatment facilities and water supply

shortages at least at times or in some places. All will be

wator-short within a few years (as early as 1974), if

expansion of facilities is not accomplished and most are in

areas of expected rapid futuro growth.

3) For many years, communities who are willing to shoulder most

of the cost of water supply and sewerage facilities have

asked the Government for minor assistance mostly consisting of

technical supervision, design, and skilled labour. The Water

Development Division has tried to furnish such assistance, but

has boen ablo to do so in all too few cases. Thus, community

leaders who show great initiative become discouraged and this

attempt to progress on the part.of Kenyan citizens is thwarted.

It is suggested that a plan be devised on the basis of a

comprehensive study to correct this default and find adequate

support for communities who are willing and able to carry most

of the burden of development. Such a plan could beo worked out

under the aegis of the Water Planning Project.
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7. Mechanics and implementation of the Comprehensive Plan Project

a) The project should be under the control of an organization at 
a

high level in Government, preferably above ministerial levJl so that inter-

ministerial co-ordination can be firmly achieved. For several years

establishment of a National Water Authority has boon considered and studied

by the Government (References 12 and 13), but the Authority has 
never boen

established. Such an Authority would be the ideal administrating agency

for the planning project, assuming that the Authority would bo an umbrella

agency dealing with all water resources policy and presumably 
would be

parastatal comparable, for example, to the National Irrigation Board in

terms of administrative responsibilities, freedom of operation, and management

of funds. It is assumed that the Water Planning Project staff would act as

an executing group for the National Water Authority.

Lacking such an organization at this time, the Comprehensive Plan

Project might be placed under administrativa control of an intor-ministerial

committee such as the one that already exists for co-ordination of water

resources development and management activitius. The principal advantages

for this are obvious, since the committee is supra-ministerial and would

allow for co-ordination of ministerial activities in the water rosourcos

field. Disadvantages of such a committoo include, (1) that the committee

may not function offectively because all of the members are preoccupied

with other duties fully as pressing and as critical as the committee duties

and (2) such committees seldom have staff to take action and prepare

background material in a form that is fully informative 
of the issues under

consideration. It is suggested that the Plan Project Manager or Co-Manager

act as secretary of the intor-ministorial committee and that their staff

act as an exocutivo arm of the committae thus forestalling in part the

disadvantages voiced above.

An alternative to the above suggestions would be that the Planning

Project be contered in the Planning Division of the Ministry of Finance

and Economic Planning. This action would probably assure co-ordination

of Nater Resources Planning with other planning sectors, but might place
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control of the planning in the hands of staff not well acquainted with

water resourcos probloms.

The Mission recommends that the Government carefully consider each

of those alternatives and any others that may be brought forward and

select a course of action very soon so that terms of reference and a

proposal for a Planning Project can be prepared. The mission considers

that of the three alternatives, administration of the Plan by a National

Water Authority holds highest priority and that administration by the Ministry

of Finance and Economic Planning or by an in16or-ministurial committee is

less desirable.

b) Once the administering organization i2 selected, terms of

reference and a proposal for the Planning Project can be developed. The

mission suggests that theso take into account essentially the material

discussed in this section (Section III) of this report and in the section

on recommendations (Section IV).

In regard to timing and financing of the Plan Project, considerable

foxibility exists. A Plan can be produced in a relatively short time, say

two to three years if support, personnel and facilities are readily

availablo. On the other hand, none of these items are known to be readily

availablo and it seems likely that completion of the "backlog" part of

Phase I, Inventory, and Phase II, Water requirements, might more likely be

accomplished in four to seven years. This is to say that by the end of the

period, the planners would be in a position to consider for priority

assignment for implemontation all proposed projects on a nationwidC basis.

Previous to this time implementation would be reserved for presently on-

going and some presently proposed projects. The mission believes that the

Planning Project should be initially framed for the completion of the

"backlog" parts of Phase I and Phase II in five years.

The following personnel might be needed:

1) External expurts

a) Project Director - an oxperiencd water resources planner

preferably with either an engineering or economics background.
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b) Water Resources Anginer or Hydrologist with experienco

in application of computers to hydrologic problems and

in simulation or related theory. Minimum period of

employment 3 to 5 years.

c) Sanitary Engineer with broad experience in sewerage treatment

and pollution problems, and proforably experience also in

planning. Minimum period of employment 3 to 5 yoars.

d) Hydrogoologist with experience in ground-water resource

evaluation and reconnaissanco exploration. Minimum period

of employment 2 years.

e) Land Classification Expert. Minimum period of employment

2 years.

f) Economist with experience in water resources planning. Minimum

period of employment 2 years.

2) Government professional staff

a) Water Resources Engineer, Hydrologist or Water Resources

Planner; co-project director and countorpart.

b) Counterpart for Water resources engincor or hydrologist.

c) Counterpart for Sanitary Engineer.

d) Counterpart for Hydrogeologist.

) Counterpart for Land Classification expert0

f) Three Junior Engineers or jngineors in training.

g) One Junior Economist.

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

engineors, economists, geologists) for on-the-job training.

3) Government technicians and labourors

4) Short-term consultants as needed

The mission rocognises the need for consideration of rolovant

subjects such as demography, ocology, water resources management and

training among others and suggests that the Project Director call upon

consultants in these fields*
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A staff osontially comparable to the above should bc able to accomplish

the 5-year task and, in addition, direct one pilot basin model project and

recruit and train a sizable Kenyan professional group.

c) On the basis of th-. above assumptions the budget for the 5-year

Planning Project to be supplied by oxternal agencies might be on the order

of $1.0 million or approximately $200,000 per year. Costs to the Kenyan

Government for countorpart and trainee staff might total to butweon one-half

and throo-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 special expensive equipment will be required beyond ordinary office,

engineering and geological requiromonts.
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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.

pp 2i 1. Kenya can profit immeasurably from a well-prepared national water

1 4 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

pp 32, the Government to administer the plan, or delegate the administration
33 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.

pP. 18, b) The Kenyan Government must define and support the objectives of a
19, 20 comprehensive plan for water and related land resources planning.

pp 19, c) The Government must accept the concept of effective implemeiation
20

of planning based upon accepted facts, needs and policy.

d) The Government must strongly support a training programme that allows

p 30 replacement of external experts by Kenyan nationals in a reasonable

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.



37.

3. We recommend that presently on-going programmes, such as the WHO

Sectorial Study (Reference 20), be included in the plan. The selection of

p 30 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

p 31 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

pp 3, 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 operding arm of the proposed National

Water Authority.

6. We recommend that a five-year programme to inventory and determine

PP 33, water needs be adopted with the idea that scientific and technical knowledge

34 for adoption of projects be the basis for anstruction and management of water

schemes.

7. We recommend that a survey of ground-water availability, occurrence

pp 22 and utilisation and a survey of sewerage disposal, pollution and reclamation
to 28 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, e.g. local, megional or national and whether in the realm of

surface (lakes and streams) or ground-water or waste disposal be reported to

the Ministry e.g* the Ministry of Pinance and Planning, 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

p 2 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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19. RURAL ATER SUPPLY PROJ !CT II. APPLICrTION TO THE GOVLRlTIPENT

OF SWEDEN FOR FINIACIAL AND TECHNICAL ASSISTANCE

20. SECTORIAL STUDY AND NATIONAL PROGRAMMING FOR COMMUNITY AND

RURAL EATER SUPPLY, SEWERAGE AND WAT'DR POLLUTION CONTROL

PLAN OF OPERATION (GOV DRNI DNT OF KENYA - WHO, JANUARY 1971)
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26. RECENT ADVANC.S IN RICE IN KENYA, THE MJEA IRRIGATION
SI TTLEMENT (GIGLIOLI 1963)

27. SEWERAGE AND GROUNDWATER SURVEY, NAIROBI I WHO (KEN 23)

28. PILOT IRRIGATION SCHEME, KANO PLAIN - FAO

29. RANGE MANAGEMET DIVISION OF THE MINISTRY OF AGRICULTURE
AND ANIMAL HUSBANDRY - FAO (KEN 11)
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VI. LIST OF PERSONS CONTACTED

MINISTRY OF AGRICULTURE

Mr HURElNGA, J. DEPUTY PERMANENT SECRjTARY

" BANDHARI, L. i

" KLAASSE-BOS, A. PLANNING OFFICjR

" WiINAMO, J.
" MEADOWs, S. Rango Managoment

MINISTRY OF FINANCE AND ECONOMIC PLANNING

Mr LAURENTI, L. ECONOMIC ADVISER

MINISTRY OF HEALTH

Dr. ONYANGO ASSISTANT DIRCTOR

WATER DEVELOPMENT DIVISION

Mr CEGE, 0.5. DIRECTOR
1 CLA2,SEN, G.A. ASSISTANT DIRECTOR

t RCABHEAR, D.R. HEAD 'iATER RESOURCES AND CONSERVATION

it SHAl, Poi. HEAD ACTIVITY PLANNING SECTION

it SVAIR, I A. OF HYDROLOGY SECTION

i HAYS, T.D. OF GEOLOGY SECTION

" CHRISTIANSEN, M. SEAGE ENGINKGiR

i MUTITU, C.N. Projoct Co-Manacger WHO,
Soctorial Study

WDD - PROVINCIAL ORGAIZTION

RIFT VALLEY PROVINCE

Mr BALLINGER, F.C. PROVINCIAL lATER OFFICER

NYANZA PROVINCE

Mr KELLY, A. PROVINCIAL -ATER ENGINEER

NATIONAL IRRIGATION BOARD

Mr GIGLIOLI, E.F. GENERAL MANAGER

MOVBASA PIPELINE BOARD

Mr MATTHEjS, V.G. CHAIRMAN
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EAST-AFRICAN POWER AND LICIHTING COMPAJY LIMITED

Mr GREEN, T.N.M. DEPUTY GFAL ki'iIGER

" FIELDER, P.11. CHIIF ENGINE]R-GNERATIUOI
"POJ.R, B.D." " -PLANNING

WHO

Dr. FLA, WHO Reprosentativ-, Nairobi

Mr SCHULTZBIRG, G. Project Nanag r, Sectorial Study

" FISHER, B. Sanitary Engineer Wator Study

" HEIDE, G. Projoct Managor NTairobi ground water and

coworago study.

FAO

Mr STVISTROM, L.A. COUNTRY REPRIEETA.TIVE TO KENYA

" BUNDERSON, V. Pro joct Managor
" NOBLE, D. Hydrogoologist

UNDP GEOTHERNAL STEAM EXPLORAhTION PROJECT

Mr MCNITT, J. PROJECT MANAGER
" PARLOUR, T.H. PROJECT CO-MANAGER

SIDA

Mr EIENGREN, L. SENIOR CREDIT OFFICER

" NORDENSKIOLD, K. DIRECTOR OF SIDE, NAIROBI.

C" EDERGREN, J. CREDIT OFFICER
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A P P E N D I X A

TERMS OF R2IFERECE

OF THE CONULTANT- TO TH, 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

to UNDP for a mission to study a National Master Plan for Water Development

in Kenya. 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 approved.

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

Vegas. 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 country. To this end, they would look into the lonE-

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 developmant.

2. The con":ultants should examine the Governmentts needs for external

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

3. They should examine the relation of this roject to completed

nd/or Ongoing UNDP projects, particularly 
Survey of the Irrigation

Potential of the Lower Tana River Basin - FAO (KLN 3), Surveys and Pilot

Demonstration Sechomes Leading 
to the Reclamation of the Yala 

Swamp -

FAO (KEN 6), Range Management Division of the Ministry 
of Agriculture and

Animal Husbandry - FAO (KEN 11), Irrigation Research 
citation, Ahero -

FAQ (KEN 16), and Sewerage and Groundwater 
Survey, Nairobi - WHO (KEN 23).

In this connection, the mission 
should meet with representatives 

of the

Agencies who are responsible 
for the execution of the 

above-reforred UTDP

projects.

4. Explore the relation of this project to other than NDP multi-

lateral and bilatral assistance. In this connection, the mission 
should

meet with appropriate representatives 
of multi-lateral and bilateral

programmes in the country such as SIDA/WHO project.

5. The mission should also look into the inmonts

in the country for planning, developing and managing water resources

programme In this connection, special attention should also be given

to the administrative r~lations for allocati water use for surface andt

and groundwater and the procedures 
for approving water resources d-evelopment

schomos.

6. With regard to determining present and future water demand, the

mission should also look 
into the gualitative _aspcts 

of water requirements

with a view to establishing the possibility of rocycling of waterfantd..-Lusi-ng

reclaimed sewerage.

7. The mission is also expected 
to recommend the best possible 

way

of implemonting the r ect including possible oxcuting ageand

E~bconra in if any.

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

the scope and nature f po s ble UNDP assistance, giving due attention to

both institutional support for lanning and managing water 
resources

development, as well as timing and sequence -f nVQstmont ion hewate.
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resourcos sector.

9. Although the mission should fool froc to discuss with the

authoritios conccrnod anything relevant 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 INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: Miss Eileen Powell DATE: Agt 2 972

FROM: Gavin E. Wyatt

SUBJECT: KENYA - Tana River Basin Survey Mission
Implementation of Prof. Howe's Report

to UNDP of January 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



UNITED NATIONS

DEVELOPMENT PROGRAMME

NAIROBI, KENYA

ELECTRICITY HOUSE Cables : UNDEVPRO, NAIROUI

Harambee Avenue POST OFFICE Box 30218

Telephone: 28776

Reference:Kt..3-1 ggUSt 1972 -

Dear Miohel,

Tana river 3sin - EIN 71/

As you knou, we have been waiting for gvernment otion to the
report of Prof. Charles Hem. on the above projeet. .&e4 we were
informed that that the Government has approved, 'level
the inistry of Finance and Planning's propos we's report be
acoepted and implemented. As our IPFunWg ly front-loaded
and fully prograwaes, the Government has to seek bilateral
assistance for the establishment of a er Authority and
implementation of the planning phase pd its work. We were asked if
UNDP wished to be associated is effort through imput* of our own,
and in all the circumstaa e 1t that our relationship should be
limited to reserving th bility of occasional onsultative advice
to the Board of the no rity. Meanwhile the Ooverwment has had
Informal consultat h local UX/ODA representatives and en receipt
of positive respo = is preparing a formal request to the U.K. for
the provision of a 4-man planning tIar.

I am rather pleased with the way that this proj*3t has developed,
as I -m sure you will be. I have marked a copy of this letter to Nike
Guoevsk who has been following the proejet, and also to OkA]664 IBRD
colleagues. As you will recall, the IBRD pre-investment programe
proposals included provision for a study of the Tana River Basin
(Study NO.1-4).

Yours sincerely,

lr. miohel 10o Xing"
Assistant Administrator and Director oos Mr. h. OueGveky, IDP New York
Regional Xtreau for Africa Mr. W. frakel, Chief of Permanent
U.N. Development Programe \ Mission to lastern Africa, IBRD
New York yKiss Eileen Powell, IR Washington

CC: Messrs. Hornstein/Kaji/Burrows
Wyatt, Engelmann, Dumoulin, Shipman,
Creyke
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INTERNATIONAL DEVELOF T INTERNATIONAL DANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECON STRUCTION AND DEVELOPMENT - CORPORATION

OFFICE MEMORANDUM
TO: Mr. Harold R. Shipman DATE: June 26, 1972

FROM: V. Rajagopalan

SUBJECT: KEYA - (a) Tana River Basin - Survey Mission - Final Report
(b) National Comprehensive Water Resources Planning 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 iiith 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 aiy 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.

(4) Annex 'A' to the report refers to important activities related
to integrated planting 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 CoMrehansive Water Resources Planning Project for Kenya

(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 U J. consultants to study and roport on a iational 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:

"() The consultants should assist the Government in the
formulation of their long-teim objectives for com'imunity and
rural water supply developnent in the country. To this
end they would look into long-term development plans....
..... Special attention may be paid to plans for sewerage
development.

(v) The mission should also 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 look into the qualitative aspects
of water requirements......"

(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 1970-74 development plan
stating that it "considers only a master water plan for development 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 a supoer-agency in the Government for
preparation of a comprehensive water resource plan. The report does not
critically examine i.y the existing Water Development 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 - 3 - 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:

(i) 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,
324 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 Ub$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 unaer
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 DEVELOPHENT

INTERNATIONAL IEVELOPMENT ASSOCIATION

OFFICE MEMCRANDUM

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

FROM: A. E. Bailey

SUBJECT: KENYA - Loan No. 7h5-KE - Kamburu Fqdroelectric Project
Tana River Development Campany (TRDC)
Project Supervision
Back-to-Offic e 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. 7h5-KE

2. The Kamburu Hydroelectric Project is proceeding satisfactorily
although some 12 weeks behind schedule. The consultants hope that it will
be possible to :ake up most of this lost time and get construction back on
to schedule agalin 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 Government 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

4. 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,ringelmann, 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



Messrs I Kaji/Lrzows Yarth 23, 1972
Engelmnn

llon POWS3ll

KE'ThAs (a) Tana River hasin 3tudy (N 3)
(b) National 'Aaster Plan for :ater Development (KEN 29)

Attached are eopies of the reports of the UMDP oalons ene rning

these two projects. An we have only two copies of each report, wumld

:r. Engelmann kindly pass his an in due course to Mase. yatt,

kumoulin a"A J3ipman.

I shall be grateftl to receive any cmants you might have.

Attachment

cec 4esars: yatt
Dumoulin
3hipman

IPowefl/s



UNITED NATIONS PROGRAMME DES NATIONS UNIES
DEVELOPMENT PROGRAMME POUR LE DEVELOPPEMENT

UNITED NATIONS
NEW YORK

TELEPHONE: 754-1234 CABLE ADDRESS: UNDEVPRO * NEW YORK

REFERENCE: DP/KEN/Tl/OO)9

16 March 1972

Dear Mr. Demuth,

Subject: Kerna - National Master Plan for Water
Development

We are attaching herewith for your consideration two copies
of the mission report prepared 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.

We look forward to receiving your comments on this report at
your convenience.

Yours sincerely

Roger Garraud
Officer-in-Charge

Regional Bureau for Africa

1r. Richard H. Demuth
Director
Development Services Department
International Bank for Reconstruction and

Development
1818 H Street, N.W.
Washington, D.C. 20433



UNITED NATIONS PROGRAMME DES NATIONS UNIES
DEVELOPMENT PROGRAMME POUR LE DEVELOPPEMENT

UNITED NATIONS
NEW YORK

TELEPHONE: 754-1234 CABLE ADDRESS: UNDEVPRO . NEW YORK

REFERENCE: DP KE/71/O1O

16 March 1972

Dear Mr. Demuth,

Subject: Kenya - Tana River Basin Study

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.

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

Yours sincerely

1 piatgil
- Roger- Garraud
Officer-in-Charge

Regional 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



UNITED NATIONS EPROGRAMME DES NATIONS UNIESDEVELOPMENT PROGRAMME ~POUR LE DEVELOPPEMENT

UNITED NATIONS
NEW YORK

TELEPHONE: 7541234 
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 Eepresentative in
Kenya who will make them available to Dr. Maxey and Professor Howe.

Yours sincerely

Michel Doo Kingu6
Assistant Administrator

and
Director, Regional 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. 2o433
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FoRm No. 57 INTERNATIONAL BANK FOR INTERNATIONAL DEVELOP E T
RECONSTRUCTION AND DEVELOPMENT ASSOCIATION

OFFICE MEMORANDUM
TO: Files e DATE: January 14, 1972

FROM: W. Schaeter-Kehnert and R.G. Grimshawfrojects Dept, Correspwidence

SUBJECT: KENYA: Tana River Basin ANS'D B

DATE -------------
1. 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.

2. Prof. Howe gave us a tentative draft outline for his report on the
Tana River Basin Survey (attached). 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.

3. 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
consulting 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.

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

c.c. Mr. Brakel
Mr. Engelmann
Mr. Hornstein
Mr Dumoulin
Mr. Adams

WSchaefer-Kehnert/RGGrimshaw/rdo
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TANA RIVER BASIN SURVEY MISSION

Tentative Draft Gatline of Report
rr. Charles Howe, Jan. 1972

I. Terms of reference

II. The range of technically feasible alternatives.

A. The water resource

1. precipitation

2. river flows

B. Alternative configurations of use

C. Mwea type irrigation development versus traditional
agriculture

D. Comparative costs of hydro and thermal power

E. Alternatives for basin development not necessarily
involving water.

III. Factors relating to choice among alternatives.

IV. The need for continuity in planning and implementation in the
basin.

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

VI. Miscellaneous (but important) observations.

VII. Recommendations for action.



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

Alternatives to Be Assessed.

1. National Power Development Plan with 500 cusecs to Upper Basin
irrigation:

a. Mwea-type irrigation

b, traditional agriculture.

2. All water in Upper Basin reserved for power.

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

4. ILACO Plan plus added storage.

5. National Power Development Plan but 520,000 a.f./year plus 500 cusecs
to traditional agriculture.

6. Power development stopped after Kamburu:

a. all water below Kamburu to Upper Basin irrigation

b. all water below Kamburu to Lower Basin.



Data for Each Alternative.

1. Ultimate hydro-power development.

2. Ultimate thermal-power development.

3. Water available in Upper Basin for non-power purposes in

acre-feet/year.

4. Water available to Lower Basin and Coast.

5. Estimated Gross Employment in Upper Basin from non-power uses.

6. Estimated number of persons supported in Upper Basin from non-

power uses.

7. Estimated cost per person employed in non-power uses.

8. Estimated cost per acre of land developed.



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

OFFICE MEMORANDUM
TO: Miss E. Powell DATE: January 19, 1972

FROM: Gavin E. Wyatt

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. Annex 11 and paragraphs 4.11 through

4.16 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



Mssm. Kajl, EneGlmann, 3hiprAn, Wyatt, and January 13, 1972
-1. Dumoalin
Rileen PoweU

KENYA: Tana River Basin Study - K 3

This note is to confirm that the meeting with Mesara. Gabre-adhin,

Uucovsky, 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 P--860.

RIP:rlu



TAA RIVER BASRT SUTrP (r*! 71/10)

Terms of Reference for TTDP Mission

(a) Review of existing major studies for the Tana River Basin, particularly

those referred to in para-raph 2 above, as well as the 25 year power

development plan and possibly Kenya's National Development Plan.

(b) Review of existing development projects in the Tana River Basin as well

as collation of information concerning proposed new projects by multi-

lateral organisations other than the UT-TDP, as well as by major bilateral

programmes.

(c) Diccussion with Government regarding alternative development patterns and

their feelin-s regarding current priorities for developments in the upper

and lower ba,ins.

(d) Determine whether any specific pilot agricultural development schemes

have bech identified for im-inent imnlementation in the upper and lower

parts of the basin and the proposed timing.

(e) Assess the consistency of the existing water allocation for power and

water supply with possible alternative patterns of development which could.

result from integrated development planning for the entire basin.

(f) Prr-nare, on the basis of (a) throu::h (e) above, and on the basis of

discussions with the UTDP Resident Rerresentative and renresentatives of

tho IBRD) as w'-ill as represcntatives of anpropriate bilateral pro-r,?mmes

and in close consultotion with the Government, en outline for the

preparation of an integrated developnent plan for the Tana River Basin

with orcial attention to a work'prograrrne for the initial ph.se of the

study which would consist of elaboration of a work programme for a

feasibility study for the entire Basin, including a feasibility study for

one or more pilot irrigation schome, in the upper and Iossibly lower Tana

which the Government may require for immediate implementation.

30 December 1971
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INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FINANCE

ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: Messrs. H. Shipman, G. Wyatt, J. Dumoulin DATE: January 6, 1972

FROM: P. Engelmann, J. Burrows, Miss Powell

SUBJECT: Vincent J. Riley

KENYA: Tana River Basin Study - KEN 3

Mr. Charles Howe, Consultant to UND?, who 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



P/SF/3l0/1D 3 eember 21, 1971
P//31O/WEN 29

4r. 4ichel 00o Kingue
Assistant Aministrator and Director
Regional Bureau for Africa
Unted Antions Developwnt Progrante
Uited Natios, Ww York 10017

-)Bar . DWe 1 nguet

NA 1 (a) Tan River Basin Study (WEh 3)
(b) National aster Plan for 'ater D-velcqmont (1N 29)

Thank you for your letter of November 12 encloeing a copy of your note
on the weting which took plae in the Bank on 1ovember 5 and three copies of
Dr. 1%xy's draft report.

We should like to ouke one observation on the proposed terms of reference
for Professor Howe. It vas our understanding at the meeting that Profesor
Howe would be required to define the scope, estimate the staffing and estimate
the cost of the first phase of the preparation of the integrated developMent
plan for the Tana River Basin.

1e are attaching three copies of our own record of the November 5 meeting
for your information. Wo thought the meting a very useful one, and we look
forw"rd to hearing the results of both Dr. axey's and Dr. Howe's missions.

3incerelr yours,

Rilean PwOl1
Davelownt Services Departent

Attachownts

EP/Ma

cc : J. Burrows
P. Engelmann
Jose Dmoulin
5. Wyatt



FoRM No. 57 INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: Miss Eileen Powell DATE: December 7, 1971

FROM: Peter Engelmann

SUBJECT: 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 IIACO 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.

~N( 127 ~ ~ &OjC ~ -~U J



FOR.4 No. 7 5 RENTERNATTONAL BANK FOR
(2-60)RECONSTRUCTION AND DEVELOPMENT(2.60)

INTERNATIONAL FINANCE INTERNATIONAL DEVELOPMENT
CORPORATI ON ASSOCIATION

Date
ROUTING SLIP

NAME ROOM NO.

We sms!"a A-4i10ee WDgA-Q

m. asemmma0-306
own" C-313 __

1W. abse A-i)

To Handle Note and File
Appropriate Disposition Note and Return
Approval Prepare Reply
Comment Per Our Conversation
Full Report Recommendation
Information Signature

,Initial I Send On
REMARKS

OMW's Iifft is obAsaLW
Imn MO, kn uon at

I c- mi. Haswis Uk"Lsi . P204"
lot Ms bwin At ya tl thes e an a Pab

Sobe Gbstad We r*104d lh U|W, 42116 St
To "u 3I" a ow .IeMW%

From



UNITED NATIONS L, PROGRAMME DES NATIONS UNIES
DEVELOPMENT PROGRAMME POUR LE DEVELOPPEMENT

UNITED NATIONS
NEU YORK

TELEPHONE: 754-1234 CABLE ADDRESS: UNDEVPRO * NEW YORK

REFERENCE:

12 hovember 1971

Sear :iss

I v ritinw i.th r.er'nce to the reetir you so -idy
'rrag-f on 3 !o-b redordin he forth c ig issions On

t~h' Tan Eivo .sin udy and th'>Natonal stcr :la. icr
.opmenr ya. Attachc -for ou: infornaoin Is

copy o-f a ilt o the 'ile- p-repared 1;y -'r. ar-ahin an,
Mi .Cucovsky .

.. iso a ttch ) your incrriation a he 'h-ce draft cones
o the repret ir by 1r. Gir Maney fol n (in his ca rlir

hILSsion to .

The hospitality n co-anrtion -- u dxtonde to cur ( ficcrs
at the mcintirg is i y ruch ar i .

Youns since>rely

John Saunders
G ffi ce- in.-Cha-1gce

Regionl Eureau for (uica

Uiss -ilcn "Povell
cevelopm"nt rvices :epartncnt

Jnt rntinl Eaol: 1cr ecnstruc'ion
and evlp-n

vahinrton

lL~l~A,



8 November 1971

DP/S/l/E -29

rNCTE Fc' TrHE FILE

SIubject: Kenya -S'"rvey of the Trri atioa Potential of the Lower

L ~ ~ FI-n or 717

1DP ' Cmu~rlants, Ir. C. H10e (for K -3) and 1r. G. 1axey (for -29)

et a t' Ti. D vi the mornin0 5 o e r with Esars. ZCabre-Madh r

Kf ( u o I burau for Afri ca) and 1. Gucovsc: Senior

Tcoical Avis, TD ) o revi the outstancing issues and 'osr o-.

Reft rece a y- to 1 forthc : Jsions to Kenya in Decefber I9 . In

the c (rom . 30 to '. 1. ) t ;bovc met with the foi.owin,1BD

-. t tf'- 1-1r. J. rr (Eco~n(:it otr' f nor , Eastern Africa Darrtment),

staa s.. .w, r.e l B n n a D e- H -i n c nd .G. t (Djvc pun "-a' nt) isi

pectivly Pbic Utilities Dear-1t) r. J. Dumlo-ulin (Pre-invest mr c;n c-

invesmen _;e-r.Vic CL, ser Prj5t eprtVt) an d !,Is q s.Pwl

e -r i L D, -- c t f o iss P cowe11 Pnd 1r. thipar, te

Bn n c t a+" r' this nrtin. p-r tcip>atd in Thte 7 ne-IBiD &r-

invet t ison to a UTana an 1 Tn i; zr. d'R. Hornatein, C-ief,

- ii t'~~ia - -r ~ '-u.- - -- t u<' meeting. FollowingDivisi c-a rtrn fi c a 1),prrt t r U a"tteU-jUeu -n_

Si a su'J:L ol 0- d 3 od thir relevance to the two

forthccmirg UlDP missions to Kcnya

1 chile there are con-iderible studies on the river's power octentiaL, there

are basically only two ztudies on th bsi's agricultural potuntial; ;-vOFr

to-'.a, t'hre ras been no investi{ ation rnerdinr the overall integrated develor-

met of the 'Iana River basir, and cns eourntly posoible comprehensive -eelopi'lnt

alternatiVes and their senuence for thc basin have not been even outli:ed.

2. The basic available stuioes are:

(a) IeRD, Appraisal of the Klburu Hydroclectric Project

Tana River Develouent Cenvpany Ltd., K.nya (TRDC)

Report PU-70, 18 May 1971)

(b) Balfour-Featty and Enrineering and Power Consultants

Reports on Future Power Developments in Kenya

(c) UMDP fins resort and Consultants' Report on Survey of the

Irrigation Potential of the Lower Tana River Basin

(d) Sir Alexander Gibb and Prtners.

!tUpper Tan CatoLh:ent Vater Resources Survey, 1958-1959"

April 1959

(e) ILACO, Aricultural P tntial of Upper Tona River Basin, 1i'. 1971.

(f) iBRD, "EcOnOmic Ievel nirit in D it Africa (in five volumes)

Volume II - Kenya - A Programse of Pre-invcstmient studies -- July 1971.

/...
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3. T:n:-; Yiv '! 2ro-electric Poe:er. The Tana River Basin's hydro-electric
potential not vepn unsur review since 1922, and partial hydrological records
have boon kept ince 1932. 10wever, active consideration of power development
in tec hann A,-an yi the 1950's. Since then, two hyIro-electric utation
hine been consructed A the middle Tana with an ins alled capacity of 22 M,

of CC W is _-_- coh tuction and is W)in; financed by an iBRD loan of
23 million U W'llrs (Upnroved June 1971) and a SIDA credit of 6 million US
dollars, with 7he total Ot tirated at 37.5 miliion US dollars. (Pleasme
refer to docu:ent 2 (a) isted above).

14. it was noted that in 196i all encept 500 cubic feet per second (cusecs)
of the run of the river flow without storage were allocated for hydro-powor
genoration; h;droa-pow-r 7eneration ueon above 4,000 cususo when he river is
in flood and about 2,000 cusecs are used during the average flow periods. This
raicec the qyontjn Af ft r allocptlyn pf "n+ - T -- Tr, irrigation an-1
other "consutivT " and "Nn-cons:antive" uses, and Uhether the existing allocati=n
referred to ak- p could be revised should this be required for an optimal inte-
grated develome A0 Llie river basin. in this cunnexioa, it achs noted, that------
there exists a 25 years Power develogeent Plan, and that although thermal power
alternatives ha-o been identified for the coast of Kenya there has apparently
not been a cor: ehensivs analyais of hydro-power and thermal power combinations
consistent will different alternatives for water supply.

5. The Tna er Company (TAoc) was c-tabliAed as a "paecr
company" for te purose of constructing the Kamburu hydro-electric project
financed pri r7ily by the 132D; it wao also noted that the Government holds
about 51 per cent in the 'IRDC and the remaining 49 per cent is held by private
power companea.

6. Irriati on. The UPO study referred to in paragraph 2 (c) above may be
conse;croe as pe-f easibility study for aricaltural development in the lower
Tana. While t recontly conleted ILACO study referred to in paragraph. 2 (Q)
above may be considered only as a reconnaissance study of the agricultural
potential of the upper Tana. From these two studies it would appear that the
capital cost per acre of irrigated land would be UZ5400 for the upper Tana
only for run of river water (no storage), and US500 for the lower Tana, with
storage. 1BR1iD taff members familiar with the IIACO study (this is not yet
available at DP Headauarters and should be obtained from the Resident Repre-
sentetiv ) indicate that the ILACO study envisages a development of 250,000
acres in the spper basin, with the first stage to amount to only 180,000
acres which will utilize run of river waters which it is assumed will return
to the basin. This water use is regarded by the 11ACO study as "non-consumptive','
an assumtion which needs to be thorou-hly cxamined. It is envisaged thet cotton,
paddy rice, 1;ound nuts and irriated coffee would be cultivated in the upper
Tana. It is also noted that the lack of adequate hydrological data concerning
the vpper Tana liver basin constitutes a major constraint in planning imminent
rational development of irrigated agriculture in this region. Consideration is
thi-refore being given to the possibility of initiating as% a first stage a 10,000
acre pilot development acheme in the uppne Tana which will utilize about 20 per
cent of the total water now allocated for agriculture. Although, at a different
point in the discusio:a, it was noted that no serious conflict in water use
between power generation and irrietien is foreseen.

/...



7. The above would suggest that the preparation of a comprehensive plan for

the interatcd develomjgnt of the Tana basin would require that most careful

attention to Siven to the question of allocation of water to various uses and

r u ly cuo-D 7 and water supply for irriration and domestic water use.

nj.n n. r!. Ynestionn were ran':d about the appropriate counter-

part co be auyoci ad in thn preraration of -n Jntegrated develpmInt

plan for the Tana River basin. It was felt that the present Tana River develop-

n'nt Corrvration rrferre6 to in parayraph 5 above would not be suitable for

this purpose ana !hat a new Eovernmental authority may have to be established.

In this cc-nexion it waw sAressed that whotever new agency is established, it

should not. combine policy and planning functions with operational functiona.

9 P: >42 a , ul. The IRD proposed feasibility study as

is outlinun on pans W-Li of the rcport listaed in paragraph L (f) above. The

TBRP) now feels that the scope of their proposed Phase I fWasility study does

not reouire as auc' tim and ranpcoer as indicaten -n the above docuent, arc

that the :aor onjectivu of the Plase I would be to design in considerable Vetail

h --1 VT 1V 1he fen ibiiity study, which is tle actual prepration

of a olan for the integrated davelopment of the Tana River Basin. It as notcd

thrt the -Rehsin development requires a comprehensive apnroach which
does not How i

10. Terms of Reference for UNIP Mission. In view of the above discussion, it

l C17t o erance for the pronosed -ission by Profcssor

Charles Ho:e (December 1971) should include the following major pointE:

(a) Review of existing major studics for the Tana River basin, parti-

cularly those referred to in paragra-ph 2 above, as well as the 25

year power developent plan and possibly Kenya' s National Development

Plan.

(b) Review of existirg development projects in the TnO, River basin as

well as collation of information concerning proposed new projects boy

multilateral organisations other than the UNDP, as well as by major

bilateral pro grames.

(c) Determination of government's present priorities for development in

the upper and lower River basin, and an analysis of these priorities.

(d) Determine whether any specific pilot agricultural development schemes

have been identified for imminent implementation in the upper and

lower parts of the basin and the proposed timing.

(e) Assess the consistency of the existing water allocation for power

and wnter supply refenod to in paragraph li with a possible inte-

grated approach to development of the entire river basin.

(f) Prepare, on the basis of (a) throurh (e) above, and on the basis

of discussions with UIDP Pesident Aenpresentative in Kenya and repre-

sentatives of the IBID, ASO major bilateral programmes (Netherlands,

Swoden, IK, US, and ' 2 st Gcrny) an outline for the preparaLion of

an aitegratecd aveloinent plan for the Tana River Basin with special

attention to a detail d work ronram.e for the iritial nhase of the-

nturly which would cennist of eiaboraLion of a work proronme for a
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Summary

This report gives, with supplementary reports included in the

references, an up-to-date summary of the water resources silation 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.



2.
I. Introduction

1. 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 that:

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 planning in Kenya.

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 planning of water resources for many years. In 1963, as

the result of a WHO/FAQ 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 balt 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 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 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

meeting.

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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II. THE WATER RESOURCES SITUATION IN KENYA - A SUMMARY

1. 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.

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 1.5acrefeet 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 gallom 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 factor in

the overall water supply. On the average the surface

of the 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.
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2. Availability of data

Hydrological data are to be found in Kenya for

20 to 30 years time. In 1969 the observation net

consisted of the following observation stations

N:o of

River gauging stations 361

Water level records 42

Standard rain gauges 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 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 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 meansan average frequency of 19 people per

square kilometre.

The accuracy of thesestatistics 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.

3. 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.
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d. Surveys and Pilot Demonstration Schemes

leading to the reclamation of the Yala Swamp -

(FAO (KEN 6).

e. Range ManagemenL Division of the Ministry of

Agriculture and Animal Husbandry - FAO (KEN 11).

f. Irrigation Research Station, Ahero - FAO (KEN 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).

4. 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

is 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

auth9rities 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.

5. 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 ministries, 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 supplies.
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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 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 generation,

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 suiEs, 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 PoM/er and Communications :

1. East African Power and Lighting Company

2. Kenya Power Company Ltd.

3. Tana River Development Company Limited.

Certain municipalities and most local authorities

administer their own water supplies.

External assistance in water resources is 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.

6. Training arrangements

Technical education, which is the basis of developments

concerning water supply, is given in Kenya as follows :
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- The U-iversity 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 laboratory accom-

modations it is not possible to educate 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 6 month, 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 6 months

and will be followed by 2 years of training on the

job. It is envisaged that thu training will be

supplemented by 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.



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 S44.85 million. These expenditures are shown
in Tablo I according to recipients of the funds.

Table L (in US$ million)

1969/ 1970/ 1971/ 1972/ 1973/
1970 1971 1972 1973, 1974 TOTAL

1. Central 2.61 3-77 4.56 5.40 6.65 22.99
Govern-
ment

2. knici- 2.27 3.42 5.38 5.52 4.54 21.13
pality

3. Other 0.09 0.13 0.14 0.17 0.20 0.73
local
autho-
rities

4. TOTAL 4.07 7.32 10.08 11.09 11,39 44.85

A breakdown of the Central Government 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/
1970 1971 1972 1973 1974 TOTAL

1. Water Deve-
lzpme, _t
Division

a) Urban Supplies 0.48 0.59 0.70 0.84 1.01 3.62
b) Rural Supplies 1.47 2.52 3.30 4.12 5 26 16.67

range water

2. Hg. Housing,
other / 0.44 0.48 0.42 0.35 0.31 2.00

3. Other Minis-
tries
Rural Water
supplies 2f 0.22 0.18 0.14 0.09 0.07 0.70

4. Total 2.61 3.77 4.56 5.40 6.65 22.99

See next page



/ Includes dam and borehole subsidies, small irrigation schemes, water
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.

These tables clearly show the increase in emphasis

being placed by the Governm nt on rural water supply
and the lack of emphasis on water resources studios

other than water supply. However, in addition to
these funds about KE2.5 million have been allocated

to develop and support irrigation schemes (through

the National Irrigation Board, Reference 8). This

amount is broken down into KE535,000 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

KE40,000 have been allocated by the Ministry of Economic

Planning and Development for surveys relating to land

reclamation schem.s 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 near 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 allocations were not determined by the mission.

b) 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 (11.5) of teis
report.

c) Other multilateral and bilateia 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
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III. Planning for long-term development and management of water and

related land resources in Kenya

1. 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 projects. These objectives should include careful

consideration of all ongoing and previous project work.

b. 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.

c. It should consider all uses of water as well as the need to

reserve water for recreational, environmental and dilution

purposes.

d. It should be phased in a manner that satisifies both 1) the

imitations of the Government to initiate and maintain it and

2) the availability of data, methodology and technology.

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 1) 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 basin. 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 "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 Kenyais

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 resource 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 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

to select the water resources field as a career and thus eventually help

to relieve the shortage of trained personnel.

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 Kenyan Government

agencies had no plan and could not prepare one in the alloted time for

the mission. However, it was agreed by all parties concerned that the

mission hould 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 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 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

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

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

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 future.

It should be constantly kept in mind that one of the most

valuable features of a dynamic comprehensive 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

assumptions 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 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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b) That adequate power and fuel will be available

to the population throughout the planning period;

c) That large transbasin or international exports or

imports of water will not or will take place;

d) Various assumptions based upon overall national

planning unique to a given country.

3) Phases of the plan should include the following:

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 111-3-4) 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 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 continue 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

delineate the nature and extent of present problem areas

and sectors where data is lacking. The continuing

collection of data should be directed at filling holes

in our knowledge and thus allowing the planners to more

and more accurately define the water resources situation.

b) 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 longer periods. However, production of longer

projections furnishes a general picture that can be

progressidy brought up to date as more data are produced

and as development for the shorter periods is consummated.

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 development.

c) 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,

compared and assigned priorities. 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 implementation 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 on, 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 less. 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 subdivisions will also have to be 
considered.

4) 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 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 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 bficiency 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 is all sectors

are 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. 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 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 the 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-hdlders profited from

more than 5,700 hectares. Since a plot-holder supports an

estimated 11 people it can be supposed that about 40,000

people were settled and profited from these schemes (Reference 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 Agriculture.

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 purposes 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 Communications.
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d) Water for industrial use - Little if any information is

avAilable on this subject and projected needs for the

future are apparently non-existant.

e) 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 exists.



f) Tfermal power generati> - Te cel Stuti

available to th: mission are described in the

20-year development scheme (Reference 10).

g) Navigation and transport - No information on

this subject was discovered by the mission.

h) 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 in vulnerable areas. Planning that

will result in avoidance and prevention of

flood damage should be underway on a national

basis. Primary responsibility for flood control

is in the Water Development Division.

i) Livestock water - Several elaborate schcnes

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 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 importanlce to the nation, espedally 4n

northern and north-eastern an in parts of the

southern provinces. Primary responsibility for

livestock water resides in the Ministry of

Agriculture.

j) Waste disposal and pollution - Ver> few

measures to control waste disposal and pollu-

tion are presently practiced in Kec:ya.

Definition of Rllution 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 implemen ting

Government controls are made. Further, the

objectives of the sectorial study (ReferencL 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 field. +

Further, a study is 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 manages

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 (Reference

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 Df this writing a report entitled "National 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 j11u-

tion has been assumed by the Water Development

Division with accessory interest being shown by

the Ministry of Health (principally health con-

siderations) and the Ministry of Works (construc-

tion. of some treatment plants).

It is readily apparent, even from these brief summaries, that

there is much to be accomplished in the Inventory Phase of the plan.

Ono 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 asariety of

programs for analysis and interpretation, and especially for

simulation theory (systems analysis) studies of drainage basins

described in the following section (111.3.5).

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 completed

and, in some instances, enlarged. 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 determine 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 needs for flood

control; a critical, comprehensive investigation of all Uspects

of water pollution, reclamation and reuse of water. As has been

mentioned previously, a start on some2 of thcso studies has been:

made in the Sectorial Study of WHO (Reference 20).
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5. 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-butto 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 based 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 reasonable

periods of time.

As previously pointed out, the Comprehensive Plan allows for all

phases to be worked upon at the same time if roquired. Thus, in a

drainage basin where adequate data is inventoried, the Water Requirements

Phase can be embarked upon immediately and so on. It would appear that

in Kenya much of the substantive data has been collected for the Tana River

Basin, and therefore 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 serve as a pilot and training

project in the Comprehensive Plan and would demonstrate how offectively

comprehensive water resources planning may be utilized in Kenya.

6. Projects of immediate concern to Comprohensivo ater Resources Planning

Implementation of a Comprehonsive Wator Plan has a high priority in

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

The Mission agrees in principlo that Comprehensive Water Resource

Planning should becomo a part of the policy and operations of the Kenyan

Government and therefore recommends that the project of earliest concern

in water resources in Kenya should bo development of a proposal with

terma of reference to implement a Comprehensive Water Resourcos Plan

project to be supported by the Government and by one or any combination

of supporting organizations.

If a Water Planning Project is implemented, a number of on-going

or proposed studios could immediately become integral parts of it or

would at least be highly important contributors to it. Theso studies

and their possible relationship to the Planning project include:

a) Qn=going projects

1) The sectorial study by WHO (Raforence 20) will contribute

much information and guidanco especially in the water

supply, water utilization, and water pollution areas. It

should be closely correlated to and co-ordinated with the

proposed Planning Project.

2) Training of scientists, onginecrs and technicians. The

present Government programme of training is considered by

all concerned inadequate to develop a cadre of Kenyan

citizens capablo of developing, operating and maintaining

the water resourcos of the country. In any case, this

training programme should be enhanced and, if a Water

Planning Project is adopted, should carry provisions to add

materially to training at all lovols from field technicians

to professional ongineers and scientists. All principals

in the proposed Project staff should have Kenyan counterparts

capable of profiting from on-tho-job training as well as from

special training courses.



31.

b) Proposed projects

1) If a Water Planning Project is adopted, the proposed Tana

River Basin 2tudy should be expanded and used as a pilot

projoct in river basin analysis for planning ap well as for

a pro-investmont study for justification of financing the

proposed construction.

2) Soveral municipalities in Kenya are proposing enhancement

and onlargement of prosont water supply and sewerage facilities.

The dator Planning Project should be aware of these developments

participate in their planning and assure thoir co-ordination

with other sectors of water resources. Among these

municipalities which are conducting or are proposing to

conduct pro-investmont studios arc Nairobi, Mombasa, Nakuru,

Kisumu and Eldoret in addition to the three largo towns of

Kakamega, Nyori and Embu. Probably, all of these areas have

inadequato sewerage treatment facilities and water supply

shortagos at least at times or in some places. All will be

wator-short within a few years (as early as 1974), if

expansion of facilities is not accomplished and most are in

areas of expected rapid future growth.

3) For many years, communities who are willing to shoulder most

of the cost of water supply and sewerage facilities have

asked the Government for minor assistance mostly consisting of

technical supervision, design, and skilled labour. The Water

Development Division has tried to furnish such assistance, but

has boen able to do so in all too few cases. Thus, community

leaders who show great initiative become discouraged and this

attempt to progress on the part of Kenyan citizens is thwarted.

It is suggested that a plan bo devised on the basis of a

comprohensive study to correct this default and find adequate

support for communities who are willing and able to carry most

of the burden of development. Such a plan could be worked out

under the aegis of the Water Planning Project.
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7. Mechanics and implementation of the Comprohnsive Plan Project

a) The project should be under the control of an organization 
at a

high level in Governmont, preferably abovo ministerial level so that inter-

ministerial co-ordination can bc firmly achieved. For several years

establishmunt of a National Water Authority has boen considered and studied

by the Government (References 12 and 13), but the Authority has never boon

established. Such an Authority would be the ideal administrating agency

for the planning project, assuming that the Authority would be an umbrella

agency dealing with all water resources policy and presumably 
would be

parastatal comparable, for example, to the National Irrigation Board in

terms of administrative responsibilities, freedom of operation, and management

of funds. It is assumed that the Water Planning Project staff would act as

an executing group for the National Water Authority.

Lacking such an organization at this time, the Comprehensive Plan

Project might be placed under administrative control of an 
intor-ministerial

committee such as the one that already exists for co-ordination of water

resources development and management activities. The principal advantages

for this are obvious, since the committee is supra-ministorial and would

allow for co-ordination of ministerial activities in the water resources

field. Disadvantages of such a committee include, (1) that the committee

may not function offectively because all of the members are preoccupied

with other duties fully as pressing and as critical as the committee duties

and (2) such committees seldom have staff to take action and prepare

background material in a form that is fully informative of the issues under

consideration. It is suggested that the Plan Project Manager or Co-Manager

act as secretary of the intor-ministerial committee and that their 
staff

act as an executive arm of the committee thus forestalling in part the

disadvantages voiced above.

An alternativo to the above suggestions would be that the Planning

Project be centered in the Planning Division of the Ministry 
of Finance

and Economic Planning. This action would probably assure co-ordination

of Water Resources Planning with other planning sectors, but might place
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control of tho planning in the hands of staff not well acquainted with

water resourc2s problems.

The Mission recommends that the Government carefully consider each

of those alternatives and any others that may be brought forward and

select a course of action very soon so that terms of reference and a

proposal for a Planning Project can be prepared. The mission considers

that of the three alternatives, administration of the Plan by a National

Water Authority holds highest priority and that administration by the Ministry

of Finance and Economic Planning or by an inter-ministerial committee is

less desirable.

b) Once the administering organization is solocted, terms of

reference and a proposal for the Planning Proj,.ct can be developed. Tho

mission suggests that these take into account essentially the material

discussed in this section (Section III) of this report and in the section

on recommendations (Section IV).

In regard to timing and financing of the Plan Project, considerable

ffexibility exists. A Plan can be produced in a relatively short time, say

two to three years if support, personnel and facilities are readily

availEblo. On the other hand, nonu of these items are known to be readily

available and it seems likely that completion of the "backlog" part of

Phase I, Inventory, and Phase II, Water requirements, might more likely be

accomplished in four to seven years. This is to say that by the end of the

period, the planners would be in a position to consider for priority

assignment for implementation all proposed projects on a nationwido basis.

Previous to this time implementation would be reserved for presently on-

going and some presently proposed projects. The mission believes that the

Planning Project should be initially framed for the completion of the

"backlog" parts of Phase I and Phase II in five years.

The following personnel might be needed:

1) External experts

a) Project Director - an experiencAd water resources planner

preferably with either an engineering or economics background.
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b) Water Resources Engincr or Hydrologist with experienco

in application of computers to hydrologic problems and

in simulation or related theory. Minimum period of

employment 3 to 5 years.

c) Sanitary Engineer with broad experienco in sewerage treatment

and pollution problems, and proforably experience also in

planning. Minimum period of employment 3 to 5 years.

d) Hydrogoologist with experience in ground-water resource

evaluation and reconnaissance exploration. Minimum period

of employment 2 years.

e) Land Classification Expert. Minimum period of employment

2 years.

f) Economist with experience in water resources planning. Minimum

period of employment 2 years.

2) Government professional staff

a) Water Resources Engineer, Hydrologist or Water Resources

Planner; co-project director and counterpart.

b) Counterpart for Water resources engineer or hydrologist.

) Counterpart for Sanitary Engineer.

d) Counterpart for Hydrogeologist.

) Counterpart for Land Classification Ixport.

f) Three Junior Engineers or ingineers in training.

g) Ono Junior Economist.

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

engineers, economists, geologists) for on-the-job training.

3) Government technicians and labourors

4) Short-term consultants as needed

The mission recognises the need for consideration of relevant

subjects such as demography, ecology, water resources management and

training among others and suggests that the Project Director call upon

consultants in these fields.
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A staff osantially comparable to the abov; should be able to accomplish

the 5-year task and, in addition, direct one pilot basin model project and

recruit and train a sizable Kenyan professional group.

c) On the basis of the above assumptions the budgot for the 5-year

Planning Project to be supplied by cxtcrnal agencies might be on the order

of $1.0 million or approximately $200,000 per year. Costs to the Kenyan

Government for counterpart and trainee staff might total to betwoon one-half

and thro-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 special expensive equipment will be required beyond ordinary office,

engincering and geological requirements.



36.

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.

pp 2, 1. Kenya can profit immeasurably from a well-prepared national water
31 4 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

pp 32, the Government to administer the plan, or delegate the administration
33

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.

pp 18, b) The Kenyan Government must define and support the objectives of a
19, 20 comprehensive plan for water and related land resources planning.

pp 19, c) The Government must accept the concept of effective implemeration
20

of planning based upon accepted facts, needs and policy.

d) The Government must strongly support a training programme that allows

p 30 replacement of external experts by Kecyan nationals in a reasonable

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

p 30 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

p 31 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

np 3, 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 operting arm of the proposed National

Water Authority.

6. We recommend that a five-year programme to inventory and determine

pp 33, water needs be adopted with the idea that scientific and technical knowledge

34 for adoption of projects be the basis for onstruction and management of water
schemes.

7. We recommend that a survey of ground-water availability, occurrence

pp 22 and utilisation and a survey of sewerage disposal, pollution and reclamation
28 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, e.g. local, megional or national and whether in the realm of

surface (lakes and streams) or ground-water or waste disposal be reported to

the Ministry e.g. the Ministry of Finance and Planning, 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

p 2 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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V. Roforencos on which this report is basAd

1. REPUBLIC OF KENYA: DEVELOPMENT PLAN 1970 - 1974

2. REPUBLIC OF KENYA: ECONOMIC SURVEY 1971

3. REPUBLIC OF 10NYA: KENYA POPULATION CENSUS 1969, VOLUME I

AND VOLUME II

4. REPUBLIC OF KENYA: STAFF LIST AS AT 1 JULY 1970

5. WATER DEVELOPMENT DEPARTMENT, ANNUAL REPORT 1965/66

6. STUDIES OF POTENTIAL EVAPORATION IN KENYA (FEBRUARY 1968)

7. MOMBASA PIPELINE BOARD, REPORT AND ANNUAL ACCOUNTS FOR

FINANCIAL YEAR ENDING 30 Juno 1970

8. NATIONAL IRRIGATION BOARD, ANNUAL REPORT AND ACCOUNTS

1969-1970

9. THE IRRIGATION ACT (NO 13/1366)

10. THE NATIONAL POWER DEVELOPMENT PLAN 1966 - 1968, VOLUME I AND

VOLUME II (MAY 1967)

11. SURVEY OF THE IRRIGATION POTLNTIAL OF THE LOWER TlAl RIVER

BASIN, KENYA, VOLUME I - FAO (10EN 3)

12. THE ORGANIZATION FOR 4ATER DEVELOPMENT IN KENYA. REPORT

OF A WHO CONSULTANT TEAM PREPARED .lITH THE ASSISTANCE OF

FAO (MAY 1963, KE2-26).

13. NATIONAL DWVELOPMENT PROGRAP=E FOR COMBUNITY WATER SUPPLIES

IN KENYA. REPORT OF WHO TO THE GOVERNMENT OF KENYA (1968)

14. REPORT ON TRAINING OF TECHNICAL STAFF FOR WATER DEVELOPMENT

DIVISION, KENYA (MALY 1971, SIDA/VBB)

15. SURVEY AND PILOT DlMONSIRATION SCHEMES LEADING TO THE

RECLA1ILTATION OF THE YALA S GMP - FAO (FEBRUARY 1971)

16. WATER SUPPLY AND SANITATION IN KENYA - INTERNATIONAL BANK

(APRIL 1971)

17. ANNUAL REPORT ON DEVELOPMENT ASSISTANCE TO KENYA - UNDP

(DEC ]MBER 1970).

18. RURAL WATER SUPPLY PROJECT I. PROGRESS REPORT, I QUART JR 1971.

19. RURAL IATER SUPPLY PROJ SCT II. APPLICIhTION TO THE GOVJRNENT

OF SWEDEN FOR FINANCIAL AND TECHNICAL ASSISTANCE

20. SECTORIAL STUDY AND NATIONAL PROGRAMMING FOR COMMIFUNITY AND

RURAL 'ATER SUPPLY, SEWERAGE AND WATER POLLUTION CONTRZOL

PLAN OF OPERATION (GOVERNlI ITNT OF KENYA - WHO, JANUARY 1971)
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21. REPORT ON IM;NY~iS WATSIR RESOURC IS AlID TH'IR D;]V7LOPMTT
(CEGE, MARCH 1969)

22. KENYA'S UATIR REISOURC JS: A GI3NERAL ASSXSSMAtNT CURRENT RESEARCH
PROGRADZL , AND FUTURE NEEDS (PRABHAKAR)

23. THE MINOR IRRIGATION, FLOOD CONTROL AND COAST PROTJCTION
UNIT (CULY)

24. URBAN WATER SUPPLY. PRELIMINARY REPORT (SHAH, JANUARY 1971)

25. PROPOSAL FOR E.ERAGE POLICY (CHRISTIANSEN).

26. RECENT ADVANC]S IN RICE IN KEYA, THE MWEA IRRIGATION
S!TTLEMENT (GIGLIOLI 1963)

27. SEWERAGE AND GROUNDWATER SURVEY, NAIROBI ! WHO (KEN 23)

28. PILOT IRRIGATION SCHEME, KANO PLAIN - FAO

29. RANGE MANAGEMENT DIVISION OF THE MINISTRY OF AGRICULTURE
AND ANIMAL HUSBANDRY - FAO (KIN 11)



40.

VI. LIST OF PERSONS CONTACTED

MINISTRY OF AGRICULTURE

My MURENGA, J. DEPUTY PER1iANENT SiCRITARY

" BANDHARI, L.
KLAASSE-BOS, A. PLANNING OFFICER

" MINAMO, J. it

MEADOWS, S. Range ManagomOnt

MINISTRY OF FINANCE AND ECONOMIC PLANNING

Mr LAURENTI, L. ECONOMIC ADVIS2R

MINISTRY OF HEALTH

Dr. ONYANGO ASSISTANT DIRhECTOR

WAT3,R DEVLOPME4NT DIVISION

Mr CEGE, O.S. DIRECTOR
SCLASEN, C- A- ASSISTANT DIRECTOR

1 PRABISHAKR, D.R. HL A1D HATER RESOURCES TD CONSERVATION

" SHAH, P.J. HEAD ACTIVITY PLANNING SECTION

SVAIREN, A. OF 11YDROLOGY SECTION

HAYS, T.D. " OF GEOLOGY SECTION

CHRISTIANSEN, M. SEJAGE ENCIN CER

MUTITU, C.N. Pro j.2ct Co-Manag3r WHO,
Sectorial Study

WDD - PROVINCIAL ORGINIZATION

RIFT VALLEY PROVINCE

Mr BALLINGER, F.C. PROVINCIAL lATER OFFICER

NYANZA PROVINCE

Mr KELLY, A. PROVINCIAL JATER 1I-NGINEER

NATIONAL IRRIGATION BOARD

Mr GIGLICILI, E.F. GENERAL MANAGER

MOMBASA PIPELINE BOARD

Mr MATTHJIS, V.G. CHAIRIIAN



41.

EAST-AFRICAN POPER AND LIGHTING COMPAkjY LIMITED

Mr GREEN, T.N.M. DZPUTY GERil/L MAitGER

" FIELDJR, P.1. CHI F EGIN3R-GJNERATINI
" PO vR, B0D. -PLANNING

W4HO

Dr. IPLAK, WHO Roprcscntativ3, Nairobi
Mr SCHULTZBE RG, G. Projoct Managr, Sectorial Study

" FISISHR, B. Sanitary Enginuor Water Study

" HEIDE, G. Projoct Managor Nairobi ground water and

sowerago study.

FAO

Mr ST ISTROM, L.A. COUNTRY REPRE TTIVE TO K",YA

" BUNDERSON, V. Projoct Managor
" NOBLE, D. Hydrogoologist

UNDP GE OTHIRNAL STEAN jXPLORTION PROJECT

Mr MCNITT, J. PROJECT MANAGE]R

" PARLOUR, T.H. PROJ]CT CO-MANAGER

SIDA

Mr EKENGREN , L. SENIOR CREDIT OFFICER

" NORDE1SKIfLD, K. DIRECTOR OF SIDI], NAIROBI.

"1 CEDERGREN, J. CREDIT OFFICER
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A P P E N D I X A

TERMS OF RCFERETCE

OF THE CONSULTANT. TO THZ 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

to UNDP for a mission to study a National Master Plan for Water Development

in Kenya. 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 approved.

b) Composition and Duration of the Mission

The mission is composed of Dr. George Marey (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

Vegas. 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 country. To this end, they would look into the lon-

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 d-velopmont.

2. The conmultants should examine the Government's needs for 
external

assistance and, if roquird, they may assist in the drafting of an official
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requet for UIDassgistance.

3. They should examine the relation of this 
poJot to _omplete

4

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

Potential of the Lower Tana River Basin - FAO (KhI 3), surveys and Pilot

Demonstration Sechcmes Leading to the Reclamation of the Yala Swamp -

FAO (KEN 6), Range management Division 
of the Ministry of Agriculture 

and

Animal Husbandry - FAO (KEN 11), Irrigation Research 
Station, Ahoro -

FAO (KEN 16), and Sewerage and Groundwater 
Survey, Nairobi - WHO (KEN 23).

In this connection, the mission should moet 
with representatives of 

the

Agencies who aro responsible 
for the execution of the 

above-referred UND?

projects.

4. Explore the relation of this project to other than UDP multi-

lateral nd bilatral assistance In this connection, the mission should

meet with appropriate representatives of multi-latoral and bilateral

programmes in thu country such 
as SIDA/WHO project.

5. The mission should also look 
into the institut nE

in the country for plannin 
managing water resources

programmes. In this connection, spccial attention should also 
be given

to the ainistrative regulations for alocati g ae u fr surface and

and groundwater and the procedures 
for aproving water rsourcos developm

schemes.

6. With regard to determining present and future water demand, the

mission should also look into the guaitative aspcts of water requirements

with a view to establishing the 
possibility of rocycling of wator 

and. usig

reclaimed swerah

7. The mission is also expected to recommend the best possible way

of implomonting the proct including possible, cuo and

sub-contractinL if any.

s-nIn general, on the basis of the 
above, the mission should 

define

the 0coe and nature of possible UNDP assistance, giving due 
attention to

both institutional suppo r lannin and managing water resources

development, as well as timing and squence of investment in 
the water
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resources sector.

9. Although the mission should fool free to discuss with the

authorities concerned anything relevant to its assignment, it is not

authorized to make any commitments on behalf of the UNDP.



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

OFFICE MEMORANPUM
TO: Files DATE: November 12, 1971

FROM: John R. Burrows

SUBJECT: Meeting with UNDP on Kenya

A meeting was held in the Bank on November 5 be ween 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 1972-74:

(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)
Dumoulin (Agricultural P ects, Economics

and Preinvest>
Engelmann (Preinvestment isor)

Miss Powell (Development Services)
Messrs. Shipman (Public Utilities, Water Supply)

Wyatt (Public Utilities, Power)

UNDP Messrs. Zaude Gabre-Madhin (Countr Officer for
Kenya)

Mosche Gucovsky (Technical Advisory Services
Division - Water Resources)

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 proposed
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 Government.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 develcoment 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 Phase I would
require less than the 36 man months originally budgeted, one man could
clearly not undertake Phase I in three weeks.
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After a general discussion on the agricultural,1power and water
supply aspects of the Tana Basin study, it was agreed that Prof. Howe's
principal objective should be to assist the Governmerjt 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 6f the Upper Tana,
many reports on power develpment, including the Kenya Power Develop-
ment Plan, and the UNDP/FAO study of the Lower Tana Aiver, 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 Ilaster 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. Theproposed 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 UUDP 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
Engelmann
Hornstein

s's Powell (plus four)
Messrs. Schaefer-Kehnert

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

Meeting to be held Friday, November 5, at 2:30 p.m. 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

*Ir. John Burrows (Economist for Kenya)

Public Utilities Department

M1r. Harold Shipman (Division Chief, ater Supply)
*Ir. Gavin Wyatt (Division Chief, Power)

Agriculture Prodects Department

xr. Jose Dumoulin (Preinvestment Services - Irrigation)

Projects Department

*Ir. Peter Engelmann (Preinvestment Services Advisor)

Development Services De-artment

Miss Eileen Powell

* Participated in Bank's Preinvestment mission - late 1970
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Land and Water Use

I ational Master Plan for 'ter Dgelapnt(V>'7J/9

29 The need to bring nore land inrto production, and to mnake land
already under cultivation more productive rep cnts a baaic purpe
of the Plan in the field of agriculture, in which irrigation schem>
must play an important part. Competing demands for water consu'ptir
(for people, animals, irrigation anhd power) require the de ilopuonc
of a national plan for de zelopnent and use of water rescurces. A
sectoral study of community water sunply has already bean launcId

41"h the o f 7,~- - ~ -
form a part of the overall study leading to the national plan. The
Government has already availed itself of UIDP consultant 'ervices in
connection with the preparation of terms of rfereonce for the ve 1
study, and e:c ects to roquest UND-P assistance in connectioe with oth
execution of the study, comrnencing in 1972.

30. Only token financial provision has been included in this prog'-
in the hope that the Swedish International Develorment A, crcy (8IA)
will be able to mect the foreign exchange components, through U2JPI
Preliminary discussions to this effect have been held with SIDA rerr' n
tatives, and an application for assistance is under preparation.

Tana Basin 8tudy- (K-71/10)

31. The principal river of Kenya, the Tana, must form an imjport ant prt
of any national water study, and indeed various parts of the Tana have
already been studied from the point of view of particular sctoral
interests (see for example the UIDP/FAO study of the irrigation potontial
of the lower Tana KI1-3). The Tana river is one context of cometitive
claims for water uses for power and irrigation, which uryently require
resolution, since important investment decisions on future pomer and
irrigation schemes should be reached in the light of policy decisioni of
this character. The Government has requested contingency assistance
from UIDP in 1971, which may well lead to a larger study of the Tana in
1972. For that purpose, provision is made here, pro miemoria, for
0 50,000.
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UNI TED NATIONS

DEVELOPMENT PF0G R AMME

NAIROBI, KENYA

AGIP HOUSE Cables: UNDEVpRO, NAIROW
H a i l e S e l a s s i e A v e n u e b O S : O r v- o 3 0 ,1 1 8
(Covonation Lane Entrance) DPOST OFFICE BOX 3 0 2 1 8

Telephone: 28776

Reference:
K5-3-1 22 June 1971

Dear John,

Tana Rive.7r Basin StuJv

Please find attached a cooy of the Giverranent's ree;st for a study
of the Tana River Basin which ould review the existing s diz in this
respect with a view to establisning a plan for the in'Nr development
of the basin.

This study is among those recom-andeft.;7- IJRD pre-investment
.... mission and I attach for easier reference theV fevant description; included

in the I3RD confidential report. As younow, the conclusions ar p roposals
of the IBTRD pre-invest.nent ::ission 4,e to be discussed shortly between the
Government and Bank's represent O",Abut the 3cvernmont wish s to proceed
with this par ticular study 'i.cc awaiting the outcome of these exchazges.
Developienz possibilities ov ie >,astern and Northeastcr. recions of the
1country are at the m>-nj vef actively investigated as a Consequence of the
serious situation wich zeamed out of the recent drouc-ht and the proposed
study fits in as a basic piece.

The more immediate pragmatic aspect of the requirement arises from
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" includin- our own"Survey of the Irrigation Potential of the Lower Tana River Basin" (Kz-3).
In this sense, the proposed investigation is a "'.ollow-up" on that project,
with direct consequences for invest'Uent decics iols,

/2...

Mr. John Saunders
Deputy Director 7

Regional Bureau for Africa r

T-~l' IT Ii vq -
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DEVELOPMEW1 PEOGRAHMI Conunuaton &.sci ............. ......

The G7overnment e-resses the vcw that one epJer 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 IB'D 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 e:pert should establish full terms of referer>
for the study after reviewing the situation along the lines of the IFS proce1:.
Should you concur with this proposal, it would be very important that this
expert participate in the forthco3ing disucssions on the pro-investment studi_
concerning the Tana River Basin. As indicated earlier, these discussions
are to ta'Ce place at the beginning of July and I would urge that preli;T'inary
exchanges with the Ban'K take place as soon as possible. If the ex;"srt 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 and/or consultants to join the first expert
who would then becone Team Leader.

To sumrmarize:

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

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

c) It was given top priority by the recent I1RD "Pre-Investment
Programming Mission";

d) IBRD has estimated the international costs of the whole team
at S142,OO (3d man-montihs), and it appears that the project
could qualify -for revolving fund finances because of its direct
relationshio to investment. The Government, aware of our
parlous financial situation has itself suggested initially one ma-
on a contingency basis.

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

Yours sincerely,

R.B. Stednan
Resident Representative

-M' W. FIsci cc: Mr. Hornrpin. Tm
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INTERNATIONAL BANK FOR ECONSTRJCTION AND )EVELOPMENT

1,318 H Street, N V \(iin on, D. C. 20433, US.A.
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July 13, 1971

Mr. R. B. Stedman
Resident Representative
United Nations
Development Prograzme
P.O. Box 30218
Nairobi, Kenya

Dear Bruce:

First of all lot 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 Mir. Saunders of Juno 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-
in about eight months, for a total cost of $220,000. This would
cover merely the review phase of the study and the definition of
additional field investigations required. All the rest would be
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in the second p hase, which I ould coscriu the executicon of field
investigations, the analy is of re , and prepration of a.
overll plan and phase m for smti-purpose dve opmen. of
the river basin to 1993.

The timing, scope an' cost of the second phase cannot be
defined until the first phwse has bcn coipleted. My guess would
be, however, that the secod soase ca _o anyTisre between a
quirter million and one miiLaon dollrs and would require a lirge
nuiber of experts in the field for a ,)riod of approximatoly one
year. As you can see' from our Study Dt Sheet, the investmens
envisioned as a result of this study ire in the order of two to
three hundred million dollars, so this is not out of proportion.

Now the Government of Kenya has app-oached you to supply one
man. The application doos not say how long he would be in the
field, but the terms of reference attached to the goverimenl'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 Kaburu. vhat this one man can in fact do is not
clear to me, but I would advise against initiatin*A this very comr-
plex problem with a single cxpert on a contingcncy bssis, as is
now proposed. I would much rather suggest an attrompt 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 phse of this study, to be spen- 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 government's counterpart organizati-o should be
firmly established so that the study's recommendations, which are
bound to be controversial, can be acted upon.

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 governsent'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 ;W.l have an opporturity to discuss this
matter with Willem 'rjkel and ot xnrs of our Pernanent 2ission in
Nairobi. I will also advise tho Pudlic Utilities Projects Depart-
mant to arrange for Gheair staff to call on you the next time they
visit Nairobi.

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

With best regards,

Sincerely yours,

Peter EngeLoann
Preinvestjent Adviser

Office of Director, Projects

PEngelmann:pen

P.S: As agreed during our discussions with the Government, we
will add the followin! note under item 6 of page 10: "The Govern-
ment has requested UXDP assistance for this study." In addition
we will stress on page 11 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. G, V. J'rishna
G. Wyatt
J. Dumoulin

'N. Riley
R. Hornstein (on returo)
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UNITED NATIONS

DEVELOP MErNT PRQG AMM2 ;.-_

'ith the Co'mplimein s of the -

Residcn- Rep rcsia ve

Tlck'hile: 28776 P. 0. box 30218 23 July 1971

Dear John,

Rin ve) . i td
Your cale /

Thanks for your cable undcr refertncc. I have simultaneously
received a long lettf:r from Petcr en ann about his idea on th-

. same subject. A copy of Peter's letter is cnjlosed for information.

This is a complicated subject, but I shall do my best to reduce it
to its essentials, as viewed from tore.

In the first place, I think there is no disagrecement of princ; ie
on the siza of this suajecz and its importance to Tenya G&elopmrn;.
The Tana is the largesz sir l-e river basin in Kenya. It has been the
subject of a good many studies on power, irrigation scherres, settic:mnt
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 mcdalities of
approach and possibly the timing of tac exercise. The Governr'int ;as a
rather clear idea of how to proceed. It wants to begin wiCh one man of a
very high calibre who would simply review studies which already emizt on
various aspects of the River and give partial advice on certain qs-z ions
.which need early decision. iie would not do original research.

Governnent sees as a ne:t phase a much larcer study, along the lines
outlined by the World Bank in its Kenya Pre-investment Study 1.o. 1-4.

The world 3an.,?s yfu >r, rInw orsre a to-ThmerY st''

by the Goveraent. Tho 2 nk proposes t;ax in t.. .irst pt-as a st: w1 u a
be made of all existing d-ata and diocults,. pus tie identi~ ation ot
additional inv sti aions w Iice are reJir zto. formulate aiternative
development schemes. Th cirst phase of Tz a A's proposal is cstmted
at S220,033 and would have a duraton of eign: months. The Lecond piase,

Mr. John Saundcrs
Deputy Direcu
FRcgional Burcsu for AXric .
Lnitd Nt i ns >evela;: nr Pro srom:e

:;cw York
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as viewed by the aank, would be a larg.r exercise lasting one year.

The exact dimensions of the second ph e 'ouldc be determined during

the first phase.

There is anothar important proal to be considered. It will

be found in the report by our two national water stud.y consultat::,

Messrs. Mixey and Saisuaai. S you will 1:vc !ecn from their' Yeport,

they propone that th rpaation of a raicnal water develop: t plan

should include provi.s:in for AJl TVA-tyQe otudy of the Tana bason. A-

youa know, the raxcy/3avia report will rcquire endorsement (ad

commcants ?) by U1DI before it s submibrid offici ally to Government.

during their visit. You will also recall that the xey/Savn ri r port conr

tains the recu .Ah-O 1> 2 o vish of the Govevrrnt, that the-y

should Se-vi4it I yain CTp ZC'bcr to finclze prepar tion of tne terms or

reference for a Eational nater Ltvelopmnt Study, As yo. kn C a oo we are

hoping that S-DA will finance in .hole or piuet of the nationT tury. ihe

on- cc'nO O lrcr.cn- i the Govecrnu-nt '0 requc A, the I')RD and Waxey prcpo. o

is that the first t to be ta n is the study of all existing a i( n

data. hether this cercise can ard should be done by one p ra

(Yampeienr or Drouhi n (?) co:.m to mind), by a t'O-r, team a axey,

Savisaari) or as part of the Phase I 7--an tean's job as proposes 'y the

World Back, is the ir(Andiate qu:!tion for Cecision. elated que tions are

whether the Tana basIn should at this preliminary stage e a separate

subject for a special and intcensive study or should De 4rapped p 'n tue

national water studyand if ti.. latter, would Iexey and Savisaari have

tne time and competence during their next visit to take it on, etc.

I think that we have reached the stage where vou should now advise us

and that ue should have this advice before we go &urther at the bairon le-

vel along the linos suggested in your cable. Would it not be p05i3e for

you to arrange a session bet;;cii the orld Dznk experts, Haxey and yourselves

and then provide a guidance On rccommeo tiens i should put to the Gvement

about next steps ? bven better, followi:ng a 1isci'ssicn of that kind perhaps

you could send Kampmeier or eqaal to Uairobi to present and discuss with

Governr.ent your joint advice on next steps.

I look forward to hearing from you.

Yours sincerely,

T?.!. Stedman
Resident Lepresentativc



EXHIBIT E

UNITED NATIONS

DEVELOPMENT PROGRAMME

With the Compliments of the

Resident Representative

Telepohe: 28776 P. 0. flox 30218 28 July 1971
NAIROBI, Ifenya

Dear John,

Tanin 1iver. as-i n j tuAdyv
Your cable 47

Thanks for your'cable under reference. I have simultaneously

received a long letter from Peter Engelmann about his idea on the
same subject. A copy of Peter's letter is enclosed for information.

This is a complicated subject, but I shall do my best to reduce it

to its essentials, as viewed from here.

In the first place, I think there is no disagreement of principle

on the size of this subject and its importance to Kenya Avrelopnenc.

The Tana is the largest sirgle river basin in Kenya. It has been the

subject of a good many studies on power, irrigation schemes, settlement
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 modalities of

approach and possibly the timing of the exercise. The Governmcnt 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 already exist on

various aspects of the River and give partial advice on certain questions

which need early decision. fie would not do original research.

Government sees as a next phase a mucih larger study, along the lines

outlined by the World Bank in its Kenya Pre-Investment Study No. 1-4.

The World Bank,as you know, alno forresC a tvo-phar1 tu ,

by the Government. The Bank proposes that in the first pflase a rvudy -Aoula

be made of all existing data and documents, plus the identiFication of

additional investigations which are required to formulate alternative

development schemes. The first phase of the Bank's proposal is estimated

at S220,000 and would have a duration of eight months. The second phase,

Yr. John Saunders
Deputy Direztcr
Rgional Bureau for Afrrica
United Nations Development 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 founq 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 th! preparation of a national water development plan

should include provision for full TVA-type study of the Tana basin. As

you know, the Maxey/Savisaari report will require endorsement (and

comments ?) by UNDP before it -'s submitted officially to Government.

Maxey and Savisaari were made aware of the Bank Pre-Investmlefnt Study

during their visit. You will also recall that the Maxey/Savisaari report con-

tains the recommandation whic'i reflecto the vish of the Government that they

should re-visit Kenya in September to finalize preparation of 
the terms of

reference for a National kvater Dcvelopment Study. As you know too, we are

hoping that SIDA will finance in whole or part of the national study. The

one common element in 'the Government's requet, the IBRD and Maxey proposals

is that the first step to be taken is the study of all existing studies and

data. Whether this exercise can and should be done by one paragon

(Yampmeier or Drouhin (?) come to mind), by a two-man team (a la Maxey/

Savisaari) or as part of the Phase I 7-man team's job as proposed by the

World Bank, is the immediate question for decision. Related questions are

whether 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 studyand if th. iatter, would Maxey and Savisaari have

tae time and competence during their next visit to take it on, etc.

I think that we have reached the stage where y should now advise us

and that we should have this advice before we go further at the Nairooi le-

vel along the lines suggested in your cable. Would it not be possible for

you to arrange a session between the World Bank experts, Maxey and yourselves

and then provide a guidance on recommendations I should put to the Government

about next steps ? Bven better, following a discussion of that kind perhaps

you could send Kamrpmeier or equal to Nairobi to present and discuss with

Government your joint advice on next steps.

I look forward to hearing from you.

Yours sincerely,

R.D. Stedman
Resident Representative
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July 13, 1971

Mr. R. B. Stedman
Resident Representative
United Nations
Development Programme
P.O. 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; inifact, 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-
in about eight months, for a total cost of $220,000. This would
cover merely the review phase of the study and the definition of
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
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 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. What 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 government's counterpart organization should be
firmly established so that the study's recommendations, which are
bound to be controversial, can be acted upon.

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,

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 11 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. $(rishna
G. Wyatt
J. Dumoulin
4. Riley
R. Hornstein (on return)
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AGIP HOUSE Cables: UNDEVPRO. NAIROBI
Haile Selassie AvenuePOTFICBo301
(Coronation Lane Entrance) BY AIR MAIL Te-ho C B 76

Telephone: 28776'

Reference:
K5-3-1 22 June 1971

Dear John,

Tana River Basin Study

Please find attached a copy of the Government's requst for a study
of the Tana River Basin which would review the existing sus in this
respect with a view to establishing a plan for the ir r % d' development
of the basin.

This study is among those recommended fy Q IBRD pre-investment
..... mission and I attach for easier reference the evant description included

in the IBRD confidential report. As you. now, the conclusions and proposals
of the IBRD pre-investment mission .Je to be discussed shortly between the
Government and Bc'nk's representa' cebut the Government wishes to proceed
with this particular study hcv'J awaiting the outcome of these exchanges.
Development possibilities o.Ie "astern and Northeastern. regions of the

1country are at the momelf v actively investigated as a consequence of the
serious situation which '=zmed out of the recent drought and the proposed
study fits in as a basic piece.

The more immediate pragmatic aspect of the requirement arises from
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" (KEN-3).
In this sense, the proposed investigation is a "follow-up" on that project,
with direct consequences for investment decisions.

k. ~7/2...

Mr. John Saunders
Deputy Director -n I ' *

Regional Bureau for Africa x

UNDP, NEW YORK j2

Lf~ L
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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 proceduv
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 and/or 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 decisions;

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 project
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 may
on a contingency basis.

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

Yours sincerely,

R.B. Stednan
Resident Representative

cc: Mr. W. Brakel cc: Mr. Hornstein, IBRD
Chief of IBRD Permanent Mission Washington

in East Africa, Nairobi
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15th June, 1971

Mr. R.B. Stwdna, --
Resident Rdpr*3s4zntative,
Unitocd ?aticns Developmant progra&Me1.O. Box 30218g
NAIROaT.

Dear

TAMA RMER BASI17 STUDY

You will no doubt be aware of the Kenya Governant'zneed to carry out a study of the whole of the Tana River
Basin which tculd enable the Govsrnment to evaluate andascertain a xam: realiztic and integrated approach to thedevelopmtnt of thae "olo Banin. The prcpo3ed study inexpected to take into accoant the reccaidations of theUPPER TAMA CATC ZrT SARvEy, ILACO .V., thn Survey ofthe rri;ation Potcntina of the Low-r Tana River Basin andthe Balfoa Bcatty Vcver Study Rports, which I bolieva yooalready have copies of thez. This atudy was included inthe list of prc-investemt studies reco-e=nded by theWorld Bank k iuica taich visited Nenya last year andinde-d ua3 allozated very high priority rating by thoissiro. Tha study is of coarse cas;ntial for thi r.-Akinqof far-reachlng and urgent decisims relating to majorluvestr.=t progrzazn-mez tha Tcaa niver.

It has bcm proposed that the study night be under-taken by en IMRD Survey Team concisting of a hydrologlst,an eccneInt, a povier engineer, an agriculturalist and anirrigatica cngIne-r However, in view of the ure-lcy weattach to this uork, I a= suggesting that it .ay ba po~oibleto fwnnce the study thrruch a contingency fvnd allocationI and especially in view of the fact that the exercise c=uldperhaps b3 carried ctt by only one expert. The purpose ofthis letter is therefore to requeat you t.- assist in gettingan expect to undertako the proposed study cn our behalf.

Draft Terms of Raference for the Survey Team areenclosed. herewith.

Yours

(K.N. Kipreno Biwott)
for PERMANENT SECR TARY

c.c. Permacn t Secretary,
Office of the Prezident,

Permmnent -- ecretairy,
Ministry ca Agriculture,
HA2ROZBt

Perrn2,rant Secretary,
inistry of Power & Communications,



The y.ID shovld be requested to evPoint a kighlevel

-team to study the Tina Basin as a whol, with the f ollowing

particular objectivess

1. To review all exJsting informatiCn and

report* en the BAsin.

2. To iadicate whathar mny further inOmtion

Is rerpired and its natuce.

3. To invoztigata the possibilities of

supplemntlag the water resourccs of the

Tana Vy diver 2IC o the Athi River at a

cOnvanitnt point above Kamburu.

4. To attess the lcng terD t-nefits of various

forr.S of developaent in the Basin, no as to

realia the optiwam potential of the River

to obtain xi~ai btaefit in power and

irrigation development with ptrticular

refereaca to the urgEat need for increased

5. To prepare a plan for an integrated

development of the bazin as a whole in

order to obtain the most economic 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 Basin.

II. Background

2. The Tana river is the largest river in Kenya. It is believed to have an

ultimate irrigation potential of about '4oo,0 acres. The river is divided into

three reaches - the Upper, the Middle and the Lower Tana. Investigationna 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.

3. 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

6o 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 irrigation 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,OCO to

300,000 acres could be developed, to provide an assured livelihood for perhaps

50,000 families.

4. 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

...
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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 catcbment 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.

7. 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.
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V. Financial P d6isions

9. It has been estimated that the total Governing Council earmarking will be

as follows:

Total cost Phasing of Expenditure
(in $US) let Year 2nd Year 3rd Year

Experts 502,500* 150,000 250,000 102,500

Fellowships 30,000 15,000 15,000

Equipment and supplies 125,000 80,000 45,oOO

Sub-contracts 200,000 100PCC. 100,000

Misdellaneous 50,200 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 make 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
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$86,4co 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.



February 12, 1962

Your Refs SF 310 (U) KEN 3

)r. Viyer Cohen, Director
Bureau of Operatioas
United hations Special Fund
Aaw York, New York

Dear V.r:

I am replying to your letter of Jaruary40, 1962 to Mr. Dmnuth in
which you ask for the Bank's comm nta on the request from the Government
of Yeraa for assistance from the Special Fund for. survy of the Irri-
cation Potential of the Lower Tana River Basin.

This survey is a high priority undertaking for the futire develop.
nent of large-scale, low-cost irrigated faxning in Keiya. It would help
meet the needs for land settlement and for increed airicultural output.
The Bank feels in general that teis request should be supported. Hwever,
we have a numbar of reservation as to the approach and methodology sug-
gusted in the project proposal.

In answer to the specific points wnich you raised in your letter of
January 10 to Mr. Damuth, we feel that as mechanised cultivation has al.
rea4tr proven successful elsehere in heya on the basis of equipment owned
cooperatively or y the government, the provision for dumonstrating the
use of mechanised equipment might well be retained. AOts advice en this
point~wmuld be ,ielpful.

With regard to the particular provision of the caterpillar tractor with
doser and the caterpillar motor grader, these machines are perhaps not in
the category of "%ochanical equipment for farmAg* and certainly not o.
parable with "human and animal labeur which the local cultivator could
easily afford." these machines are nore likely to be used in road making
and layinr out of lands for farming. They would probably be handled *
contractors or agwenies, quite irrevpective of the cultivation machinery
(whether animal drawn or mechanized) used for the actual tillage operations,

On the question of mapping, we feel th-t it is unneessary 'to ike a
reconnaissanoe survey of 3,OOQ,000 acres. Aerial photgraphy at a scale
of 1.20,000 would be desirable. Detailed apping of 1,200,000 acres of land
seems unwarranted and it should be possible to reduce this even by prellain-
am.y reconaissamce aurvW. DependIing on the uniformity and assuming there is
a water supply for about 400,000 acres of the area, it should be possible by
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reconnaissance surveying to s elect about 600,000 acres for detailed
field classification and mapping. Depending also on the uniformity
of the area, topography with one-foot contour interval is most desir-
able - using the aerial photos for tping at a scale of' 14800.

He agree thut the sum stated as Kenyas local contribution (about
800,00) ray )e jquestioned as it includes outlays alre&a&r made. Howw

ever, there is plant and equipment already built or purchased which, for
financial rwwons, cannot be used adequately exoept as part of a new
project with outside finarcial support. These capital items would be
made over to the survey project. Above all, we urge that, in view of
the Oeute fiancial difP'ioulties of tne Kenya )overnient, the local
contribution should be kept as low as possible. The goverament's
estimate of its contribution as 40 percent of the total constitutes a
hSgh ratio for a Special Pund project, and even if part of past expend.
itures is eliminated, the proportion would still be high. We have -o
comment on the question of the costs of the prefabricated houses.

The proposed budget and the iumbers and kinds of pornonnel required
for the work might require some revision. For instance, six soil survey-
ore appear to be excessive. FAO has had considerable evwperience in estim-
ating vurw,, costa and standards and this point could be checked against
t..eir experience.

Ii en.ry we feel that the eurvey is of aiigh priority for the
developme.nt of Keiya and should be supported. We also feel that some of
the specific points mentioned above warrant reconsideration.

Sincerely yours,

J. E. TWining, Jr.
D*velopment Services Department

JET:ias

Cleared with and ccs

Mr. Evans (TOD)
3 Ky14 r. Thompson (E.A.& A.) 4
Ce i Dr. Strong (Kenya Mission)

cc Central Files
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United Kingdom (Kenya): Irrigation Potential of the

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 hydro-elctric power in the oatchment, while the Lower Tana,
with its extensive tinpPulatod areas of desert so-.l lying close to a good source
of irrigation water, is the natural region for agricultural development under
irrigation and for settling surplus peasant population from the densely populated
areas in other par!- c7 Kenya. It is believed that an ultimate potential of 250,000
to 300,000 acres could 'be de-.eloped.

). 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 U:i:ted 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 oatchments,
will be carried out. Suitable dam sites will be selected for storage of waterland
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 costa of this project over a period of three years. Of this $532,600 would
be for 26.5 man-years of expert s.vices, 330,000 for six fellowships of 12 months
each, $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 Executing Agency for

the project#



FORM No. 57A
(5-.) INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

OFFICE MEMORANDUM
TO: Mr P. ire DATE: January 29, 1962

FROM: L. J. C. Evanp(

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 I agree with Mr Mitchell that the UNSF project
as planned probably needs some revision, especially of emphasis and priorities.
Speci fically, 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, I
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 Iverson, 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 wnuld
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 project. 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 c ertainly 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 w ould probably be handled by contractors or agencies, quite
irrespective of the cultivation machinery (whether animal drawn or mechanized) used
for the actual tillage operations.

cc. Mr Lejeune
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OFFICE MEMORANDUM
TO:Mr. Kenneth R. Iverson DATE: January 26, 1962

FROM:M. L. Lejeune

SUBJECT: Ken-ya - Government Reaueat for U.N. Special Fund Assistance in Survey of
Lower Tana River 3msin.

1. We have discussed the request of the Kenya Government 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 Nairobi and the coast.

3. It is agreed that the sum stated as Kenya's local contribution (about
L.800,000) 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 Government, the local contribution should be kept as
low as possible. The government'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.

4. 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 FAO.

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 government. 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.

&4"4v'A7u__



FORM No. 57 INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT
(5-48)INENTOABAKFRRCNTUTO ANDEEOM T

F ICE MEMORANDUM
TO: Mr. L. J. C. 'a DATE: January 23, 1962

t
FROM: Donald S. Mitchell

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.

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 situation 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 hydral&gic 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.

4) 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 400,000 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.
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6) Additional Research Station should await selection of area
to be irrigated.

7) Consistent with the above approach, the proposed budget and
the numbers and kinds of personnel require major revision.



WATER RESOURCES DEVELOPMENT CENTRE

UNITED NATIONS NATIONS UNIES

INTEROFFICE MEMORANDUM

TO: Mr. E. Lopez-Herrarte 22 January 1962
International Bank for Reconstruction

and Development FILE NO.: EC 132/226/1 UK TT NSGT

FROM: J. Dumoulin, Technical Secretary, ,*
Water Resources Development Centre'4

SUBJECT: 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.



I:'. Ibor Cohon, Dircotor 19 Jnuary 1962
Dxroau of Oporation:, pooial Xmnd

rc 132/226/1 Ui Ti uscT

J. Duroulin, ToOhnioaol Loootay
7ator :.caourooo DevoloLomont Contro

MiYf/ Pr-invootnant o'aoy of the irrigation potontial

0< _t 0_L0~OZ~g FU hvor_]3aoin

1. Thia is, ndoubtodly, a very ambitican mid Crvnrico projoot, by
roawon of tho ver, larC'o aron to bo ourxvyod (3,000, OC0 acrou), tho
aorial photoCaj-ay and appinc rl dotuilod coil ourvoy to bo carriod

cut (1,200,000) and tho amoint of mcnoy roquirod fron tho Voaial Pnd

(Mi,166,000).

2. Tho naiA prApoco of tho pxo ot is a pr -invontmont ourvoy of tho

irriZatini pOtrntial of tho Lou Trn= basin anA tho aubeoquont prooon-

tation of rocomondLtionr fw f= fuiv u phbeod dovolopont.

3. Tho futuro irridatin roachm iould bo dooi~natod on tho bcwic of

on oiptinC 500 woro pilo--achom- And partly on the anamption that a

cslit*lo don cito can ba oclctod .

4. In our opini tho roh, o tlined in the roquoct in too

agco nd aticmi from a unal- iso lot vzare to a bC =rca In usod

on a rathor ric "r bania. Irii.tion dovolcent for ouch a vazt aroa

Jbould bo plconmo applyln. an in o atuiplinx. ,tu of tho othor axio-

rn ratunal raouroon or othoe my- r roacuxoa, tocano devlo nt of

ftoraeo faailitioo uytron7a.1 c'"llMuo offoct the lc o prt o:i' the
-iver and vico voxn

5. Anothor ,oInt to hJ cwno0Xore ia that tho future- irric tion oom=d

of a 1,200,000 zo laoLno (ihich Li not 0learly Ohon in thO rorjuMt) nic4ht'

.ry Uro tho on truotiom of one o ca o.al imrortAnt dan rozorvoirv by
mrvnn of ifhiah ro-olootricity oolod bo producod. It wmn alao bo

awomxo1 that ohor dcvoopnntr rAiht bo riodoro& in tho rivor bacin.

6. It ,uiu l o adable to 'eenoid the -pojoot Prenontly ubmittod
crid oucjont t ao ulatin of a rYqucot rhich uwolT to fr, nco in cuch a

irar that tho oinrilon, tho ropcL'io problom, tv be rocolvod idl tho

Gonr approh muld bo thomo of tho p-noopt of an intoCz.Ttod Avor basin
dwiovu'o nt, I-o. the a ocmxae t of nec a3- the invontory of rcoouroos.



Thia laot roi'r o juntifJ.d by tho roquoixt itoolA midr; A foronco to othOr
otwlion vnrO dovololoanta hirich "aro ma-riod out in a manor which doao not
projalioo tho optimra oxploitation oC tho rivorla ronourooo."

7. Thoo comoonto d rnr comorhiAt neantivo o:'inion tomad thin ;;rojoot axv
nuch thait no auwrontirn can b' r;a to at thin utajo, for a poooiblo .xooutinC
Aconoyo
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OFFICE MEMQRANDUM
Department of Technical Operation/D

TO: Department of Operations - Europe, Africa and DATE: January 12, 1962

FROM: Kenneth R. Iverson Australasia

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 ts - eceived 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 S

UNITED NATIONS
NEW YORK

.- 'LAZA 4-1234 
CAOLE AODRFSS: SPECFUND NEW YORK

ENCE F 0 (UK) KE 3 10 January 1962

Dear nick,

i am enclo inG hem -ith five cpi 3 of the z -y of the project
request from t_ C:r nt of henya for ouvey of tre iri-ation
Potential of t o _'a ,i'vr lain copy of .e original project
request is en _c

)u will nr ci t) toe project request contcai:.c .nion of certain
ib _ exoend- -alre i rred by the Governicn zut accounted for
.s rnment c Lion towards this project. The irecial Fund will

net a'rLe to such z piditure heing considered as Government contribution
tociodo th. project. For preliminary reconnaissance survey of 3 million
acres preparation of 25 ft. int rval cortour ra-p does not seem to be
necessary. The cost of aerial photograohy and -pin o 1,200,000 acres
of selected area for detile> i-nvestigation apnears -o us to be very-
excessive,. Siilarly, provi of 6 soil s1,rv2zeyC. "os two years f
survey could be reduced, The :rovision under ewill requirc o
examienuion so as to increose it, if es-r, _o vide for all
of the prj0 i nclu:ino e::nri-nt-l w. oai <ud contribut
asked for towards prniubrica:e, housas uoud no; be -nissable. All nousing
conctruc;ion sh.s l be ctn 'L local available aterial.

At tne .;ro>en; st-ge of the country's pcom.y, perh-ps, demonst Ling
ze of Trechanical ecuipment for farin- may no be of much use to the country.
ne use of huan and animal libour which the local cultivator could easily

a.ford might be advocated. <e woulo, therefore, delete the provision of
cateroillar tractor with dozer and corer illr notor grader as provided und er

uaipment Instead some eftra provision cCld be oade for equipent for
Q:peru::e tal work0

the above r e s oulbe ound u1, be or evaluating one
oj3-t 1 should be grateful for your early co ze;ts so that we rLi-ht be

able t orocess the req -eo; farther,

Yours sneey

Director, Bzurou o Operations
hard Demuth, Directoin

Technical Assistance and -aison Staff
i 

lnternational 

Bank for Zeconocruction

and Developmen1
1 Street, l4

iashington 22, L 1

JAAA
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UNITED NATIONS SP3CIAL FM1D

Request from the Government of Kenya for asbistance in Suive
of the Irrigation Potential of the Lower Tana Ri'er Bas1n

SUMIIARY

Dte. reSuest re'eived 28 December 1961

Ameunt reqstd from, Special Funds $1,166 000

Government counterpart contribution (eguivalent of)$ 799,000

Duration of. the Project 3 years

Iype of assistance reiuesteds Experts, fellowships,
equipment

Background:

The Kenya Government has long recognised the need to develop the irrigation
potential of the Tana River and a number of investigations have been undertaken
in the Upper, Middle and Lower reaches of the river,

A detailed investigation of the Upper datohments was recently carried ct
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; partial development has .Aiieady'taken place and'

2,0 0 acres are under rice cultivation, The Middle Tana, which lies in a steaply
sloping stretch of river between Seven Forks and Grand Palls is the main
potential source of hydro-electrio power in the catohment. It has been
investigated by Messrs. Balfour Deatty, 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 unpopulated areas of desert soil lying osde to a
good source of irrigation water is the natural region for agridultural
development under irrigation and for settling surplus peasant population from
denly' populated ,areas i 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 oatcbment. It will be neoessary 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 catchmeni area of 39,300 square miles has an annual rainfall
of less than 20 inches. The low rainfall sone is located in the hot desert
areas in the lower portion of the Basin. The topography appears to be favourable
for low oost irrigation development by gravity distribution system by a barrage
across the Tana 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 naturally require the construction of a series of
storage reaervoirs. 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 Tanain 1957 to provide basic data on soil-orop-water relationships and
to determine the suitability of desert soils for economid-orop production under
irrigation. The results to date have been very encouraging and have demonstrated
the suitability of the soils for irrigation. Erteriefto at Mwea irrigation
scheme ift the Upper Tana Basin has shown 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 expeoted to provide an
assured source of livelihood for 30,000 to 75,000 landless peasant families.

The Proj ect:

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 followss

1. preliminary reconnaissance survey of about 3 million acres for the purpose
of seleoting about 1,200,000 acres for detailed survey. Marping 3million acres
to a scale of 1 over 100,00 with 25 ft. interval contours;

2 aerial photography and mapping to a scale of 1 over 10,000 with 5ft interval
contours of 1,200,000 acres selected for detailed examination. Soil maps
ta the same scale will also be required.

3 - hydrological investigations to supplement and amplify the available bydrologi-
cal data will be extended to include the Middle and Upper Tana catchment;

4. selection of suitable dam sites. Existing proposals for irrigation
development in the Middle Tana will have to be given due consideration
when pljanning development in the Lower Tana, to ensure tti 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. 4.t will be necessary to extend the scope of experimental work in the 500
acre pilot irrigation scheme now being expanded to 12,000 acres;

6. emphasis will be placed on the training of suitable African personnel
to act as instructors and supervisors in new areas as development expands;

7. preparation of final plans for the phased development of irrigation
potential of the Lower Tana.
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Financial and Administrative data:

a. Special Fund Contribution

Total lot Year 2nd Year 3rd Year

1. Reconnaissance Surveys of
3,000,000 acres 20,000 20,000 -

2, Detailed mapping of
1,200,000 acres 390,000 250,000 140,000

3. Surveys of dam sites, etc. 9,000 6,000 3,000

4. (a) '0!1 turveys:
3 10009000 in outline
followed by 1,200,000
In detail o 204,000 102,000 102,000 -

(b) Transport and unskilled
labour - - -

5. 1Expert personnel + 245,000 64,000 100,000 81,000

6. Research Station 75,000 25,000 25,000 25,00

7. Housing (prefabricated) 50,000 50,000 -

8. Equipment 137,000 137,000

9. Fellowships 36,000 12,000 12,000 12,000

Totals 1,166,000 666,000 382,000 118L0O

+ The expert perspnnelwill be as follows -

1 water development specialist - 3 years
1 irrigation agmnomist - 3 years
1 cotton specialist - 2 years
1 appraisal economist - 2 years
1 irrigation engineer with dam experience - 1 year
1 irrigation layout specialist - 2 years

o 6 Soil Surveyors for 2 years
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b, Government counterpart contribution

Total Already
Contributed lst Year 2nd Year 3rdYa

1. Reconnainamnce Surveys of - I
3,0K01000 acres 25,000 25,000* - -

2* Detailed mapping of
1,200,000 acres 30'000 - 20,000 10,000

3. Surveys of dam sites, et,. 3,000 - 3,000

4. Transport and unskilled
labyur 20,000 - 10,000 10,000 -

5. Expart personnel 96,00O - 32,00 32 , X000  32 ,0 0J

6. Research 't t' cn 575,000 500,00 25,0005 25,00v/ 25,000

7, Housing (prefabricated) _5.0202 - 50,000 -

Totals 799,000 525,000 140,000 7OW 57%000

Estimated value to project of expenditures already incurred by Kenya

Government.

X Estimated value to prejeot uf new expendi.ture which will be incurred by
thA Kenya Government within existing resources.

S. R. Vasudev/vcd
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Terquest is for a pre-inve-tment survey of the
rrigaticn p nti9 of the Lower ana 7iver and the preparation

O d~a. reocoena4ions for the development of this potentiA,.

Over :us of kenya rainfall 's 10: and -7aporation losso.;
*d a roL rl snall are of the coI-try is sufficiently'elI provided wh -- sater to support an ineive systes of

nruitur,. The populatiun, however is r "idly increasing andOhr- is an acutenshtr o land evon in areas where rainfall. ly ufficient to support a subsistence level of agriculturo.o-ov-r, the numerous land consolidation sch:es which have beencarried out during the past few yeas have cna to increases-ther than reduce the numnber of landl peasana Large areashn-e been subdivided into a numbei of s- 1 viable units, eachindividually owned, in contrast to-tb cl ys_ o tribally owned
land .hich pexsitted an indofinit 2c Ling. Ken n
has a sufficiee pimary and eocos-r - tr o absorb the

growh number ofumploycd. ad vc- fl land of high1no:-T :,-d in larg-e units in inc : -L s were aividod
-ony ?!yemn" acrin farmers there ould still s0 a big
--isc sfied do-is. or land. One of the best solutions to this

i t nds, now unproduct-vo becauo of insuffic i c.
unA- o:es z oal covolor:n in catchaent. where river

ato s avaiable L rrigation.

It is b3licved that the Tana0ver, whio as by far ther -ver 'n Kenya, nay have an ultina. irrigation potentialthe order of 400,0. Abedi 6o1 o ab catchrnent area
39,30 square l.s". annuo rainfall of less than 20ohes. The low rainf --s Io ated in hot deoert areasn the lower portion o , asin. These dosesrt- soils support1y a sparse cover of shrubs and g-asses. Ground slopes areeonerally unifor- over wido ar-a ann avora-e about 1 in 400.;noe the torography appears to be avoura-b1l for low costarrigation devolopeant by a gravity ac xuion system basedon a barr-a:e across the Tana River If a suitable

site can be sci octod the barrage woua, -Z-te first stagein phasod w.v onment, and might bo use ina-ially to irrigatea zo0 759000 sf-s b s run-of-river t c'. far-hcr Covelopmentla na ur-, rquire the construco a) a so-i-- of stora e
r irs. sites for csc can fc -ond t as. b;ieved that

-enfI of 000 to 3Du 3 acres could eventuallybe developa

A 500 acre Pilot Irrigation na.e was established atio dn the Lower Tana in 1957 to pr ovide basic data on wator-scJl-crop relationships and to determine whether, in fact, desortsoils are suitable for economic crop production undor irrigationand whether the indigenous African has the potential of a good
irrigator. Based on earlier observ,_tions i'n a small a-oriaontalarea the cropping system of the pilot scheme invols e growingof cottong aiaize, and -ae.

The results to d&te have boon mo,t encouraging, and haveated the suitability of the i 
s-igation. Salinit-

and __ -- ermeability have proved to 'o Lcso significant factors than
origolv anticipated and very sati:>o;rY and profitable yieldso f c;- - C, vo been obtained. The 1- - ana water is of excellentqua1 -y an. the uniform imopermeJbili of ha soil :ilitates against,acessive water use on upland cops and tho ostablishment of a
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ro g-ional~ hi 5;h -gou- e 2 C. Consnoujntl> no icration
of sl of . On
the onhus 

li rr nc- in kl nrriaa .on an ch c ul i1 ion rj C D new c rop hih tey will
be i ng, and as i nso .e rp which are adanted toleoc.. e aditions ar and, -an iIcrovonent of the :iin- .e7 ral

v f product.n is tbe expected. In illustrai-*on, ile the
60 cotton crop c. the pilot scheAe averaged 1080 ls. Grado A seed

setteon prc acre, yiElds of up to 39CC lOs. -er acre have already
a.een obtJined in farm experieents.

The Lo"er Tana is considered to be the ro-t suitabeia
region in Kenya for large sc lr irrigation, ad fall developm:ent
of the area would provide an .ssured souras of liveliho,. for
bet2e 50 OO and 75,000 lanaless p- ant failie whose
labours ucro o nly bring rrosri p;y and econoaic wcll~ bng

cc taeaiselvGS Ia- would alo contri "e aaerially tu the wealth

t inception of e ilot Tehece om aacrehension
r- s felt cone ng the wlingness of the local peo-e-. to accept1-e discispi s which are so 'essential to the successful operadion
of an irriga 1ion scheme. These fears have proved just asgroundless --t Galole on 500 acres as they have on the 5000 acre
-:ve-, ri %tion scheme in the Upper Tana -asin. Exnerience

at sa shown that , e-'a pa-as have the ability andenerey .o accuire the techni:es euirad for irriga ion and chatthe osp--ect of a radio-l impoveLent in heir livin standards
Ias a'ougb- forward a rac 1arger aum.<r 01 aaplican's for holdia

ana c-a .. e aesorbedcichia the proaesn liis e. ;velopcient.

Telve ha-Ina d and fb'ty fariliec are ac-i zettled on
scheme n th& avera-e ou, cua of rice od en the sc-he

t less than 3 years of operati-n' i .ore tcan 2 tons an acre
wze.- a; an extrel:,ely high figure r worr ascadards. This

ezperi.ce has convi ncc the Kenya Dvern -nt that irrigation
5ClCe.s which are economc:rall-- viable will have no difficulty inseCuring the required number of good t-nant farmers,

3/..



The Kenya Covcrn.ent has long rec, nised the need to
aevelop the irrita in -otn;ial of the Tana River and a nuiber
of investigatien hivc..cn undertaken in the Up5per, aiddle and
Lo'.r reaches Ci - anvr. Annen:re 1L' entitlca "Fater
iv'lom.nt in -nyn - The Tana River 3asin", gives a general
soriptien OX t. Tana Basin, and summarises the investigations

amd devclopmint works carried eu, to date.

A detailed investigation of the u--ppr catchment was
ecently carried out fo. the Kenya Govern ent by 3ir Alexander

Gibb and Partners and tisir "Uppor Tana C0echment Iater Resources
-urvey 1958/9" (innexuro v.3) contAins information which is
relev t not co'l-n to development in the Upper Tana, but also to

te Lbe*r tana 'e ~stimated irmigation peotential of the
U per n is 93,GD acs. Part 6f ehi'' consists of a co.pact

oak of 23,000 acros in mwo , ;whCre partial dcvlep-ena has
-iready taken place ant 5,020 acres are under rice cultavation.

The otI.hr areas arc ialy dispersed and consist of sal units
in amLitudes and rainfall zones suielble for coffee growin
under supplementary irrigation.

The middI_. Tcana h lies in a steeply sleping stretchor rier oetwe c., S < os ad Grand Fclls (o aw ched to
.e.... e ) Is ch 3a po cntial source o- hy7 oe: rio
p0o/r rn the catc _ent. IT bcen investigat. _y ssrs.
mincer 7eatty Consultai -s, t-d proposals pre for phased
S1r--c ectric dove lopment involving the constru tion of a series
of wer plants with an ulticae ins led capac iy of the order
of 400 megawatts, Thc C-nsu tants a-"areconend the construction
at Seven Forks of a storage reservoir of approximately one million
acre--Jet capacity to enable the coipeting water require,.ients of
h-ire-power and of irrigation development upstream to be satisfied

si:ulnously. The rolling topography of the Upper Tana provides
oreecuit e s. pge sites an the level plains of the Lower

Tsna, am. hence largs scale de clopment of the latter - nion
will involve mnvosaiga ions of stora:- sites and water requiremn';s
in the upper portion of the catehaent The Seven Forks site Ls
probably the best storage site in the Tana basin and the design
aroposed by the Tnsultants may have to be modified to provide
needed storage for irrigation development an the Lower Tana.

a deeision on this aspect is urgently required as negotiations
:or cc development of the leven Forks site for power purposes arC
lr-.erytj uan advancc& d

The Lower Tana, with ito extensive unpopulated areas
of des -t zoils lying close I' a tood source of irrigation water,
is thc e tural region for agricultural develo-oment under

rica Ion m,. for settlng surplus peasant population from
sOiy populated areas in other arts of Kenya.

Further details of the history of inves-tiraions on the
Tana are given in Annexure

T-: pr.ject, when fully deceslo-ed, is expected to add
-atly to o w' muntry's extort of ctiOn, one of the cash cros
reently tan fostered in an endeavour to raise the standard off
i ng of po. The present 500 acre pilot scheme, now

n c -pn to 1200 ecces, operates on the basis of cotton
tnt sason ri-Octobcr, Food crops are grown during the

m-st c1 th y Whilc i- is anticipated tiat cotton would
contai-ue to be the ..ajor product of the sehe.., other crops
a-d prducts can undoubtedl> make an impormat coneribution.

If it is assumed -at 300,C,_ terz- art irrigated, all;Jan ea to coton in the saz -ctiber seaccn . yiLding at a
rate of 1500 lbs. seed cotte /acre tee -ltImate oduction would
be 375,000 bales/annum, worvh on avora/ ( R40 per balo
or in all 15,000,000. Katurally an; decision to u-ilizc the

4/...



-nd to this e- ;O c on growing wrould ad aon Ct
e things o 'o:'e...:orld outlook for c c

-'D at Kenya - njoys -ood repucation beu o t;
1100 

r~ avr 
~-~u~ali_,ty adRecvs ricaso lyau n ss + ad

~n (Jo .uln- type). and 3 cents .; e vhao - za h
nt price for 1enya AR lint is 2 -

.n- production is at preoent aboun (C 0 alQ./ann. o:
-- Kenya produces only about 20,0 - <dci; tae full.wvelopuent of the h ochve Yenya's cc'vl rouction could be

?risod to some 475,00 , *nI the ultica East African
production to about 1I3C,000 bales. The nresent East African
ou-t ut of cotton rcprc o;t only about 0.25 of world production
ad he rojccted e-'pnsion wi o.ly 'aise this figure to about

o ', orld productior. Js not -hcrefore considered that
.vop.ent of I_ Tan' r;oj ct wi advorsely affect other

producers in t,'7orl1 1ar'eo, whilo it ' :11 mo - at least an
aditional 215.2 COO,000 o xcnya' Agricultural Exports.

Tc dcl ef c .ith 375 000 bales of cotton 30-40new Oan n rev udbe rcuired,.involvin new capital investaen

o-' whout 2120,00/g~ieryr or a total of C3,600,00O to 24,800,000.
In a, tion, assuming eaoi ginery would employ 100-150 labourors.
o.ployment can be found for up to 49500 men.

Tilo cc -con m y prove to be the most important exoort
crop other crops oar so oxpecbod to be of groat importance to the
prospective set'lciro These crops would moan a full subsistence
and reasonable afflunce for 75,000 familios at prosent livin-
at a minimum subsistonce level. The gross production from a
00,000 acre scheme could be of the order of 24,0009000 of

omch 'Z15,000,000 would be cotton.

Rosearch, at prosont bein carrioe. out on a limited scale,
W111 rocuire to be direccd largely >vards cot von, but to avoid
oo groat a dopon.enco on this crop it will also be necessary to

investi ace varisus semi-permanent a.nd porm.anent c-aps including
lates citrus, ba-n,,s, and sugar caxc and livestock production.in re'-rd to the lat-r it is cons i er that with -irgation

soc units an acre can be kcpt n the area, producing a
return for each stock unit of a'bout Cl an acre or nbout Z40-048
an acre per annumi. 1l theso possibili-cs should t'ca;rofore
To investigated thoro'ughly.

The preparion of a ased plan o'r t.e L:vr Tana wouldn re c Kenya Gorern.ent to develop the egriculturel oontial
. thas area with the ..aciu. dogrec of eff'i-iency nsure tat
D er aevoloPme 1s such as the even 7orks <ydroKlc rio Project

mo wnGch refer - mcs y DCen made and cc' 'ing which there
E.now a concldrale degreo of urgnoy),are casrie out in a annor
hich does not prejudiee che op-timum exploitation of the river'sresources,

The projoct consis-- o a pre -vestmont survey of the
iga on potrenial of -ha Lower Ta a -- a the subsGcuent

plesentation of rev:mendations for hascd development.

It is estimated that the ultimate potential of the areaced on the limiting factor of wat-er availability, is about
C3,000 .cres. Tho recent disastrous floods in the Lower Tanave de.onstrated the inherent hazards of _ arge scale develorment
a thc o lying flood plain and coastal delta areas. High level

er; acerland aras hav' the basic advantage of being above
Sood lovol, and ces, of the 500 acre Pilot Irrigation

echo, has ostcclished th rrigated desert soils can grow crops-j satisfactory ro .

5/...



It ic t re.07D ccn,,side red ia- the pro nvectiga< on
- be confined to deert areas nn Thc hi her orie ; of t

clodpain.

Assuming an i.a e iruiatin p tential of 300,000
.cres nrt, and allowing 25< for viiacoe, roadc canals and dcanz
the gross irri-iblc area will b :bout 400,001 acres. Provieicn
m.ust also be made for the nossible in- roductaO-n I< cls into
crop roIaio eystefes an- crice the cot-h chee area :Ight well

between 5i'00 and C0,000 acres.

-peniinry inv estigation o c n n 2 bly larger
roe 'ill be'mo iea in ord. r to en-re eaen irrig: ion

devno- ment is earriec out on the -sc deec--t nd whic can be
o eanded a. ii - hllcved tha this reoonncissance will have

cc cover as eech< S , 0100,000 acres. The degree of enail
reccuircd hoe ver, \i1l not be great and the re ;< -Ianc-c ne cd
not .hr:"-or be expeneive in either time or money.

1/500,000 -a-1 wth 500 foe t conceurs ar - Iable for
-relLimi.c ,rogracac reanninana a au>. . of -c _ - " : uncontourod
_aps have recently een cop:.letcd cy tee Survey Dopnrtren 0Kn

Theose cover the greater portien et the Loner Tana and could be eec
in cobination with Djrund surveys for the pea at on of 25 fo
contour maps of the 3, 00,000 acres selected for preliminary
investigation.

T7hcn this investigation <o been coxpnloed, it will be
possible -o oflct the L.ost suitable por ieas, emounting to
abou 1,200 , 00 acres, for reore ds ailel surveys and investigaticns
1/10,000 soil and topo maps will be prepareK and from these mapa
the final devf opment proposals will be dran. up.

; prinoipal featares cc tceo~ pec2 may therefore be
suIZMlariso _ follows:-

1. Preliminary reconnaissnee : 3,00C,000 acres
for the purpose of seleoting c I200,000 acres for
detailed exa.ination. -ap te b e to a soj1- of
l/100,000 with contours at 25 -c. intervals.

2. Aerial photo: caphy and mapping, to a scale of
1/10,000, with 5 ft. contour intervae. cc te o
1,200,000 acres selected for detailcd cm inaton.
Soil :e.: one sa.e scale will also be entired.

Concurrently with the abce surveys, hyfrelic l h_
invostigations will be c-rnri e out to supplement
and amplify, as required, the considerable amount
of hydrological data alred available on the
cat chmen t

4. The hydr-oloEical s7tdie:'-ill be xten ec to
include ohe middle and u o e cortion3 -F the
Tana ent as it -ill n Scossary to consider
the nt' i cencment an a uni oven whac planning
the dcveopment of ice lcm _ port ac en The
most a dam si tea iL presably - -ocated

more tha nes hundred miles npstre:e cc areas
sole e fo- evelopment in the Lower Tana.
Exi sti n- cosals for i rriation development
in the Upper Ta-na and for hydro-electric
development in the middle Tana will have to be
given due consideration when planning :velopment
in the Lower Tana, o ensure that p use is
made of the water resources of all portions of
the catchment. Plnod control mill el have to
be considered over the catehment as a nhole.

6/...
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P.ow bDin 0xme a 200
c sia wil 1a-o bz plce r n
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. Preliminary reconnaissanice surveys of 3,000,000 acr>.- CJi

of 1/100,000 topo maps 1i' f L contours, shoving al7o ou tlI,(; soi-l types(Note: The S-:vvy oy has l y completed 1/100,000 maps - non contoured
of most of the are 45,000 20,000 0

2. Apri 1oicaphy a. maping of 1,200000 s for detail-,
investiLGtion; mping to be to a scale of 1/-10,000 viO l ft. contourU. i -,,9000 390,000 30 00

3. Detailed suarcys and ivi Hion of dam and barrage sites and of any
other river or flood coatiol works required. 12,000 9,000 3,000

/. K tail i s:oui sap>y o. 0,00 selected oK ,loe 'aamination
and a

(a) 6 Irrigation Soil Su om: 2o 2 yeas = 12 e-,rt year 17,000 p.a. 204,000 204>000
(b) Transport and unslk labour. 20,000 000

5. 1 Wter Developmont Specialist. 3 yars (T-) ,der) 75,000 75,000

6. 1rr a ion 3 51,000 51,000

7. 1 Cotton Specialist 2 34,000 34,000

8. 1 Appraisal Economist 2 34,000 34,000

9. 1 Ir igation Engineer wih damn experience 1 year 17,000 17,000
T v atio Lay- poQia is 

V

O/i- ~ -N



iotal C .p;Cial u a Gov
Uontribution Con-r";

:46 00'0 000m

11. Suppoiting staff by Kenya Govrnient: Equival
yea-rs @ 130

9 0 96,000
oarch into soil--crop-wate- 1.lationships, c:u i os and

CuOpping systTss sr in 1958 oncompletion o . 50 acr r rigation Schehe at Glole
The sch-iio ing exp"o cover 1200 Crs)

E' capital cos Oh&G0ab1 (0 inoso
essonta s<Cnt survey. 30000<
E"stimated ninual operr, a ec ;ablc to q
tigationse iod 1958-1965 05,00 520 200,000

75,000
13, Prefb1 ricato . yi 10,000 100,000 0j0 C0

%ion . 10 I or Je'p Tvpo (9 27 000
P1 0 15 0 0n - 1 1 ,ri; IJ ( l riocr 7il ]:I Dozer

inoludi n Kc"

137,000 1 3 00
15. Pellowshircs 3Q000 36,000

TOT S 96 5 C0) 1,166,000
Dstimated value Lo projct n ituree ci urrcd b I

Dstimiated vwlue to pr - be - ithin xistin rosojlbe -1nmn wihn xstn rs
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Ax Ii, To Alrcady ist ir . 2nd scar a lear
I Coi Thv. c

1 Reconnai ssa .rvy' o

3,000,000 a( . 209000 20 25,(

2. Detailed mapi of

1,2000- 390,000 40,000 30 00) 2.

3. Surv e w etc. 9,000 3,000 - 3000 3,0(2

4. (a) Sc I surveys
3,000,000 in outline
followed by 1,200,000
in detail. 204,000 9000 102,00

(b) Transport and un
labour. 20 000

5. 11. Expert personnel. 245,000 6 1 100,000 & 0( 96,000

12. Reset li Station 75,000 ; 25,000 2 U 575,000'.

13. Housing 50,00C 50 000

4. Equipment 137,000

15. Fellowships 36,000 1 12,000

TOK 1 ,L66,000. 3-2 O0 118,000 799000 4 7 '

SFt% -1 's already i-nce .r

p Cnlditul hic he tKe
ex


