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PREFACE

In response to the request of the Government of the
Republlc of Kenya, the Government of Japan deécided to COn-
duct a basic design study on the Improvement - Project of the
Pilot Farm in Jomo Kenyatta College of Agriculture and
Technology and entrusted the survey to the Japan International
Cooperation Agency (JICA).‘ The JICA sent to Kenya a study
team headed by Kazuo SHIMAMURA, Professor of the Faculty of
Agriculture, Okayama University from May 22 to June 20,_1983.

The team had discuSsiOns'With the officials concerned
of the Government of Kenya and conducted a study necessary

for basic design of the Projéct.

After the team returned to Japan, further studies were
made and the present report has been prepared.

I hope that this report will serve for the development
of the Project and contribute to the promotion of friendly
relations between our two countries.

I wish to express my deep appreciation to the officials
concerned of the Goverxnment of the Republic of Kenya for
their close cooperation extended to the team.

September 1983

W4’ Y,

Kelsuke Arlta

. President
'Japan Internatlonal Cooperatlon Agency






Proposed Site of the Pilot Farm

Ndarugu River and Intake Site
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A The Govexnment of the Republlo ot Kenya has been putt1nq |
' spe01a1 emphasxs on 1ntensiflcation of technical edueatlon a

—;.neeessary for the national development.: The Government of

':Kenya requested the Govern‘wnt of Japan the fl”anc1a1'”’ LS
fance as to establlsh'ent of Jomo Kenyatta College of Egrl— -
' oh ie one of the hlgh educatlonal

'f cu1ture and Tec 6 1o y}'

nlﬁstltutlons for trainlng engxneers and technxclans 1n the
;flelds of agrlculture and 1ndustry. In 1esp0nse to the re—

' quest the Japanese Government pr0v1ded the grant ald for -
'the construetion of necessary buxldlﬁgs 1ncludlng supply of
ﬂvarlous equlpment.‘ The constructiOn w01ks were started in
1978 .and: completed in 1981. “In addltion, the Japanese.;;';-"
'!Government has been prov1d;ng the Kenyan Government w1th a

'eitechnlcal cooperatlon for flve years 51nce 1980 In 1983,7.

-:the College has about 600 students under the Kenyan staffs,e: 
'_and the Japanese ekperts and volunteers despatched under the
: tochnloal cooperatlon." ' '

_ _ As far as the agrlcultural educatlon 1n the College is.
'.concerned,ilt 13 essontial to establlsh a pxlot farm for the

'purposes of the experiments On croPs and the pract1cal train—ef'

- ing of etudents.m The Govarnment of Kenya has recognized the

"flmportance of the establlshment of a pllot farm 91nce the '
*.Openlng of the Colfege, and has set up a: farm w1th an area
5of about 25 ha 1n the college campns.lxﬂowever, the farm 15 N

'no' f“nctioning”well as the pilot farm because no, 1nfrast1uo—“'

””fare provlded due. ma1n1y to the flnancxal
o RP“' ““;;ultlvatlon of crops 1s made rather‘V
QjextensiVely under the rainfed cond;tions._V-' s -

7 I'a Under these oircumstances, the Government of Kenya has G
’;irequested the Japanese Goﬁﬁrnment the flnanclal a931stance

'5funder the grant aid fOr the 1mprovement of the Pilot Farm= i
:fﬁin the ColI ge._ In responee, the Japaneee Government has -f







"_despatched to Kenya the Basxc Desmgn Study Team during the

_ period from May: 22 to June 20, 1983. The team has carrled
'out a field inVestigation for. preparing the ba51o de31gn of
jthe PllOt Farm.jrf ' ' -

o The object of the project 1s to improve the Pilot Farm
which w111 serve for (1) exPeriments and practices required_
-1n currlcula, (2) SUpply of materials necessary for exPeri-

'7.ments and practlce to be carried out in the class rooms and -

;(3) fundamental iesearch to develop necessary techniques for
fagricultural development

_ _': The Jomo Kenyatta College has a land of 144 ha 1n 1ts
-'northwestern part._ The PllOt Farm 1s proposed to be 31ted
-1n the central part of the land and have a. net - area of 20 hai
_ -The 51te selection was made taking 1nto c0n31deration the
' lfollOw1ng factors" {l) the land shows typical characteris»f
“tics from the pedologic and topographlc viewP01nts, (2) 1t
713 easy to deVelop the adjacent 1ands in future, (3) it lS
possible to draln the excess water from the Pllot Farm,_(é)_
it 1s easy of access from and to the College buildings, (5}
':farm operation has no bad influence on the exxsting fa0111—
tles and classes and (6) the proposed sxze of the farm is__'
considered suff1c1ent for the execution of the training .
act1v1t1es env1saged at present by the College.

Do The proposed Pilot Farm has the rectanqular shape (800 m
x 250 m W1de), which will be div1ded 1nto five 1rr1qat10n o
blocks, each with a d1mensxon of 250 m x 160 m.: Under the

”=ipr03ect, the 5011 dressxng WLll be made in one 1rrigation

 'b1ock s0. that the intensive cropp1ng will be p0531ble in that
:fblock As to the remaxning four blocks, subsoil ploughlng

"-fwill be carried out to loose the compact subsoil, and stones

"::whlch disturb operation of farm machinery will be removed
';qaway : L : '






R Irrlgatlon Water for the PllOt Farm w1ll be pumped up.
 from’ the Ndarugu river runnxng in the east side of the Col~
'lege and conveyed to al storage pond For the d1str1but10n
of the 1rrlgat10n water to farm lands, a booSter pumping _ _
statlon w111 be prvaded at the storage pond plpellnes w111

_be constructed?between the booster pumplng statlon and the
farm lands,‘and appllcatmon of 1rr1gatlon water to the farm
lands w111 be made prlnoipally w1th sprlnklers.-id A

The dralnage system for the Pllot Farm w1ll con31st of
“maln, collector and catch dralns.. The main and collector )
?'dralns w111 serve for the dralnage of farm lands, whlle the
 catch’ drain wlll 1ntercept runoff ‘due to raxnfall from the
3out$1de of the farm." The dra1nage water is planned to be_'
' evaCuated to the ex1sting open dltch The proposed road’ net-'
{work COn31sts of main, connectlng and farm roads,-and a .
perlmeter road. The ma1n roads will run along the boundary
~of the Pllot Farm. The farm roads will branch off from the,ﬂ
'ma1n roads and wlll be prOVLded perpendlcularly to the main
: roads. The perameter road w111 be constructed along the -pro-
'-posed catch draln and connected to the ma1n roads through :
ethe couneeting roads.. Supply of potable water w111 be made'
by use of two boreholes to be constructed in the College area.

_a{ The bulldings to be constructed under the progect will
-fcon51st of a farm management buildlng, ‘a workshOp,-a ware—'

-'dhouse and two farm huts.ﬁ The bulldlngs except farm huts w1ll

'7fbe bu;lt in-a COmpOUnd located southeast of - the Pllot Farm

rp'and the farm huts wi11 be constructed be31de the’ PllOt Farm._

‘Vlzij Mlnlstry of ngher Education 1ncluding the College w111
;pbe glven th,ffunctlon of an’ executlng body for the: pIOJect ‘
_Jand the project lmplementatxon cOlettee w1ll be eetahllshed ‘
m:to smoothly 1mplement the prOJect. After the 1mplementat10n,

. the project Wlll be: transferred to the exzsting organlzatlon

";}formed in the College. For taklng charge of all the’ works‘ E

i






ezelated to the operation and malntenance of the Pllot Farm,
it is requlred to strengthen the collaboratlon between the
staff of the Farm Section and respectlve ch1ef of other
' sect1ons of the Faculty of Agrlculture.,' '

The 1mplementat10n of the pro;ect 15 expected to have_
the . followlng major effects* (1) wlth the establlshment of

f1rr1qation and drainage systems and a road network the Pilot_

Farm can be 1rrigated throughout a year ‘and a flexlble farm

_ operatlon w111 be. secured, (2} practical educatlon wxll be
1nten31f1ed thtough the 1mp1ementat10n of the project, (3}

. the prOJect w111 contrlbute to. the regional development
through the improvement of farmlng technlques and the exten-
sion of such 1mproved technlques, {4) the project will make
more effectlve the . technlcal cooperatlon whlch is carrled out
by the Japanese experts ‘and volunteers.

Taklng 1nto con51derat10n the mentloned above, it 1s
recommended to implement the prOJect as early as 90331b1e.

_ The prin01pal features of the fac111t1es to be 1mple—'
' mented under the pro;ect are as summallzed below:

1'PrinCipal Features of the Project'

I. Irrlgatlon and drainage systems and the farm

1. Pumping stat1on- floor area o 40 m?_'
- pump and motor _ © 3 sets
, o ' dlscharqe plpeline 1.4 km
2. storage pondi - o . 82,000 m3
3. Booster pumplng ¥ -f._ , f o a o
station: - floor area 40 m2
| - "bumn'anﬁ motor 3 sets
_pressure tank | 18 m3

pipeline ' | 4.2 km
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Farm roads:

Drains: catch drain
' main drain’
~collector drain

- related structtres

pexlmeter road a
fmaln road '
connectlng road
farm road

-Farmt _ - net area
:FarmTpondi '

Bu1ldlng and related fac1lit1es

_1-

2!
3.

4 +
5.
b,

'Farm management bu11d1ng~'
Workshop.
_ Warehouse

Farm hut (2 NOs.):
Related facxlltles:

fBoreholes:

Farm machlnery ahd‘eqnipmeht

1.
2;

Farm machlnery for malntenance.

Machlnery and, equipment for 0peratlon.

(v)}'
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2 270
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1. INTRODUCTION

The Government of the Republic of Kenya decided to
establish the Jomo Kenyatta College of Agricultu:e and
Technology (“the College") in order to train engineers
necessary for the national development, and requested the
Japanese Government the technical and financial assistance
for e¢stablishment of the said College. In response to. the
request, the Japanese Government provided the Grant Aiad for
the construction of necessary buildings including supply of
various teaching equipment. The construction works were
startéed in 1978 and cémpleted in 1981. In addition, the
Japanese Government, since 1980, has been providing the
Kenyan Government with a technical assistance by despatching
experts and volunteers to the College to assist and advise
it in various educational activities.

For further effective operation of the College, the
Kenyan Government has planned to improve a demonstrational
and experimental farm in the College ("the Pilot Farm"),
and has requested the Japanese Government the financial
assistance for this purpose. In response to the request,
Japan Interrational Cooperation Agency, the executing agency
of the Government of Japan, has despatched to Kenya the
Basic Design Study Team headed by Professor K. Shimamura
during the period from May 22 to June 20, 1983. The team
has carried out various investigations and studies at the
site for the preparation of the basic design of the Pilot

Farm.

The works performed by the team are divided into the
field investigations in Kenya and the study and design works
in Japan. The detailed items and programme of those works
‘are given in Annex 1.






2. BACKGROUND

2-1 General

The land of the Républic of Kenya extends from 4°N to
4°S latitude and from 34°E to 42°E lbngitude._ Kenya conprises
a total area of about 582,650 km2 including lakes and rivers.
It borders to the east on Somalia, to the north on Ethibpia-
and Sudan, to the west on Uganda and to the south on Tanzania.
The capital of the country is Nairobi.

Kenya has an estimated population of about 15.9 million
in 1980, and the population density is 28.9 persons/km2.
The growth rate of the population was 3.9%/year during the
period from 1970 to 1980. Out of thé total population, about
85% lives in rural areas, and is dépendeﬁt directly or in-
directly on agriculture. The population in urban areas is
‘only 15% of the total population, but it rapidly increases
at an average of about 5%/year. Especially, the population
in two big cities i.e. Nairobi and Monbasa has an extremely
high growth rate of ?%/yearg' This rapid growth is ascribed
to migration of people from rural areas.

Since independénce in 1963, Kenya's political freedom
and economic stability have been well established. GDP
during the'1964 - 1973.period gréw at 6.6%/annum and during
1970 - 1979, despite the 0il crisis, it grew at 5.1%. But
subsequently it declined to 2.4%/annum'in 1980 for a direct
reason of a strong adverse movement in its international
trade as the results of petroleum price increase and rapidly
declining cbffee prices. Per-capita GDP is about US$378 in
1980.






~ The Kenya's economy is mostly dependent on the agri-
cultural sector. Farm production and related activitiés
account for about 34% of GDP, over 70% of labor force and
about 60% of export earnings. The Kenya's labor force in
1980 is numbered slightly less than 7 million, out of which
one million or 14% are in modern sector wage employment and
the remaining 6 m:_i.i_lion or 86% 1n ﬁohwage employment, mostly
in agriculture. For the last decade, the Kenya's external
trade has become increasingly depéndent on the agricultural
export. The major items of the agricultural export are
cdffee and tea, the share of which in the total export
rapidly increased from 34% in 1970 to 51% in 1978.

In 1979, Kenya launched an ambitious Fourth National
Development Plan (1979 - 83). The Development Plan empha-
sizes the alleviation of poverty throughout the nation by
means of the development and intensification of; (1) agri-
culture; {2) manufacturing; (3) education; (4} infrastructure
and {5) national defence. The Plan placed strong emphasis
on agriculture for the following reasons:

{1) Over 85 per cent of the nation's population lives

in rural areas,

(2) The rapidly growing urban sector depends on food
supplies and raw materials produced by agriculture,

and

{3) Industrial development depends on the growth of
purchasing power in rural areas.

Agricultural objectivés'wére'désiqned to reach through -
improvemént of agricultural land and its related infrastruc-
tures, and supply of trained agriCultural manpower. The
former comprisest (1) intensive use of high potential landsi
(2) developmeént of swampy areas and valley bottoms; (3) land
use in arid and semi-arid areas and (4) effective utilization
of related infrastructures. The latter includés:






{1) expansion of training centers for giving agricultural
‘techniques to the farmers; (2) expansion and establishment
of égficultural institutes and_coileges-fof training agri-
cultural technicians and (3) introduction of new courses in
Faculty of Agriculture at the Univexsity'of Nairobi for
increasing skilled agricultural engineers. Total number of
enrollees at the above training institutes was anticipated'

to increase.

The manufacturing sector ranks second in importance
after agriculture in Kenya's economy, both in terms of
employment and contribution to GDP. The Plan placed special
emphasis on intensifying agro- and wmineral-resources based
industries and developing small scale industries in the rural

areas.

2-2 Jomo Renyatta College of Agriculture and Technology

For the promotion of agricultural development, the
covernment recognized an acute shortage of trained agricul-
tural manpower at all levels, and a number of steps have
been taken to improve the guality and size of agricultural
education programmes and facilities such as the Farmers
Training Center Programne, expanding of existing Institute
of Agriéulture, and new course setting in the Faculty of
Agriculture at the University of Nairobi, etc. The estab-
lishment of the Jomo Kenyatta College of Agriculture and
Tachnology was conceived as one of these facilities to
reinforce a substantial expansion of technical education.

However, the expansion and establishment of those
institutions was hampered by shortage of available funds.
in 6rde: to surmount this difficulty, the Government of
Kenya requested the Japanese Government the financial and
technical assistance for the establishment of the Jomo
Kenyatta College of Agricﬁlture and Technology ("the Col-
lege").






In response to the request, the Japanese Government
provided the Grant Aid for the construction of necessary
buildings including supply of various teaching equipment.

The construction of the College facilities was made in three
years, lasting from 1978 to 1981, and the College started
taking students from May 1981. 1In March 1982 an official
opening Ceremdny was held in a honourable participation of
the President Daniel T. arap Moi in the presence of officials
from both Japanese and Kenyan Governments. |

Since 1980, the Japanese Government has been providing
the Kenyan Government with a technical cooperation by des-
patching experts and volunteers to the College to assist and

advise it in various educational activities.

The aims and objectives of the studies offered in the

College are oriented to the following points:

{1) To provide young Kenyans with technical skills and
abilities necessary in making them useful citizens,

{2) To prepare young Kenyans for productive employment
of self-employment, especially in the rural areas,

(3) To train young Kenyans to £fill the manpower gaps
and to ensure rapid development of the national

economy, and

(4) To re-orientate the attitude of youth in Kenya
towards productive activities.

To accomplish the above purposes, the College has two
faculties, i.e., agriculture and engineering. The faculty of
agriculture consists of three departments of horticulture,
agricultural engineering and_food processing, and a farm for
experiment and training covering about 144 ha of land. The
faculty of engineering includes three departments of mechan-
ical engineering, civil and architectural engineering, and

electrical engineering.






The details of the courses and organization of the
College are shown in Fig. 2-1.

The College was designed to have 120 training staff,
about 700 students and 150 administrative staff. In 1983,
it has about 600 students, 75 Kenyan training staff and about
30 Japanese experts and volunteers. The Board of Governors
as shown in Table 2-1 was established as the final decision
making body responsible to the Minister of Higher Education
for the administration and control of the institution.

According to the result of national examination carried
ocut in late 1982, the students of this College showed a good

examination result.

2-3 Characteristics of the Faculty of Agriculture of
Jomo Kenyatta College R

As mentioned above, the Jomo Kenyatta College of Agri-
culture and Technology was established as one of high edu-
cational institutions for training engineers and technicians
necessary for the national development. Kenya already has
the Faculty of Agriculture in the Nairobi Univérsity and the
Egerton College besides the Jomo Kenyatta College. These
three institutions have different characteristics and are -
expected to coordinate and complement each other in order to
promote the agricultural development in Kenya.

The Faculty of Agriculture of the Nairobi University was
established as the highest institution for professional edu-
cation. It has about 170 students énd offers education,
placing emphasis on basic researches rather than practical
training. The Faculty has a 200 ha tuition farm at Lower
Kabete, the northwestern part of Nairobi City. out of the
200 ha, 110 ha is used for crop éultivation such as coffee
(53 ha), banana and other fruits (50 ha), vegetables (5 ha},
exhibition plot for collected planté and crops (2 ha). The
management staff of the farm consists of one farm manager,






6 technicians, 15 mechanics and other artisans. This tuition
farm is utilized mainly for research works by'professors and
students of the Faculty.

The Egerton Coliege is located at the high potential
agricultural area with over 2,000 m of altitude. Taking
advantage of such a favourable location, the College educates
technicians in a large scale farming of food crop production
and déiry, ﬁsing a 400 ha exhibition farm and 1,100 ha com-
mercial farm. It has about 700 students at present.

The Faculty of Agriculture of the Jomo Kenyatta College
is equivalent to the Egerton College to such an extent that
it educates technicians for Diploma and Higher Diploma levels.
This Faculty sets importance on schooling of fundamental
theories, practical exPerimehts and researches, and practical
training. The College is loecated nearer to Nairobi and at
lower altitude than the Egerton College. To cope with such
a locality, this Faculty comprises three departments, i.e.
Horticulture,'Food Process and Agricultural Engineering, each

providing the following courses:

- Horticultural Department

Essential Nutrition, Power & Machinery, Soil Ferti-
lizer, Principal Crop Production, Plant Morcytology,
Markét and Price, etc.

- Food Process Department

Physics, Elementary Food Science, Analytical Chemis-
try, Math, Biology, General Study, Food Process
Practice.

- Agricultural Engineering Department

Survey, Drawing, Fluid Mechanics, Farm Power and
Machinery, General Study.






2-4 BackgrOund of Improvement of the Pilot Farm

Since the establishment of the éolleqé, the Kenyan
Government has recognized the importance and urgency of the
improvement of the Pilot Farm.  However, due maihly to the
financial'problem, the construction plan of the Pilot Farm
has not been realized, and this has adversely affected the
operation of the.College. Eﬁrther, the lack of the Pilot
Farm has hindered the technical cooperation programme which
has been executed by Japanese experts and volunteexs.

The syllabus of the Faculty of Agriculture comprises
about 130 subjects in total, of which 40 subjects will re-
gquire practices in the Pilot Farm as summarized below.

1st Year 2nd Year 3rd Year Total

I. Agr. Engin. Dept.
1. Total No. of

Subjects 16 16 15 47

Total Hour 920 900 720 2,540
2. No. of Subjects

Relating to the Farm 2 3 10 16

Total Hour 120 260 540 920

iI. Horticulture Dept.
1. Total No. of

Subjects 19 18 16 53

Total Hour 920 920 610 2,450
2. No. of Subjects

Relating to the Farm 7 9 5 21

Total Hour 420 640 340 1,400

Source: ‘Syllabi for the Faculty of Agriculture, March
1983, JKCAT.

pemonstration Farm Report 1V, March 1983, JKCAT.






Further, many subjects in the Department of Food Process-
ing require practices and experiments on the farm products to
be obtained in the Pilot Farm.

The Faculty of Agriculture presently has students of up
to the graduating class (3rd year class), and the experiments
and practical training included in the above-mentioned sylla-
bus ave partly being carried out mainly by means of visiting
existing national institutions such as the Coffee Résearch
Institute, Thika Horticulture, etc., but the results are not
satisfactory due to the limited time of practices and the
insufficient facilities of the institutions. .

Under these circumstances, the Kenyan Government has
requested the Japanese Government the financial assistance
for the early improvement of the Pilot Farm in the College.






3. THE PROJECT

3-1- Project Area

(1) Location of the College

The College is located at Juja Division in Kiambu Dis-
trict of Central Province, about 40 km northeast of Nairobi
on the Nairobi-~Thika Highway. The altitude of this area is
about 1,550 m.

The College is situated on the lower slope whichiextenGS'
from the Aberdare mountains to the Yatta Plateau. The land
use on the slope is broadly classified into three categories;
the higher part with an altitude between 1,600 and 2,200 m
adjacent to the forest near the top of the mountain slope is
densely populated and labour intensive agriculture is pre-
vailing owing to favourable conditions of rainfall and soils.
Further dOWn.slope extending between 1,500 and 1,700 m in
altitude has a low'density of population and is mainly used
as coffee plantations. The slope lower than the coffee plan-
tation area is mainly used as sisal plantations due to un-
favourable rainfall and poor soil conditions. The College is
located on an abandoned sisal plantation farm which is located

at the transitional area to the coffee plantation area.

The College area has an acrage of 205 ha and extends
from northeast to southwest. The farm area occupies the
northwestern part of the College area and has an approximate
area of 144 ha.

{2) Scils

According to the soil studies made by the Kenyan Soil
Survey and the subsequent field investigations carried out
by the Basic Design Team, the soils in the farm area are in
genefal shallow to modérately deep, friable and well drained
with gravelly sandy clay to clay texture. Most of them are
underlain by petroplinthite (indurated murram) or pisoferric

- 10 ~






material (loose murram) at the depth'ranging'from 10 to
80 cm, and such petroplinthite are spodically exposed. oOut
of the total area of 144 ha, about 75 ha would bhe usable
for the economical cultivation of various crops with some
soil improvement.

The detailed description on soils are given in Annex 3.

(3) Climate

The Juja area is situated in a transitional climatic
zone between the high rainfall and the low rainfall area.
The climate of this area is characterized by relatively con-
stant air temperature throughout a year and bimodal distribu-
tion of rainfall with the primary peak in April and the
secondary one in Novembex. There is a dry period of about
4 months from June to October and a relatively shorter one
from December to PFebruary. The annual rainfall in this area
is averaged at about 900 mm, and more than 80% of the annual
rainfall occurs in the wet seasons. There are no great
variations in temperature, March is the hottest month with
28.2°C of mean monthly maximum, and the coldest month is
August with 12.5°C of mean monthly minimum temperature. The
monthly mean temperature ranges from 20.6°C of March to
17.8°C of July. The details of meteorological data are shown
in Fig. 3-1.

3-2 Project Concepts

3-2-~1 Functions of the PilbtlFarm

The Pilot Farm is essential for the effective operation
of the College, especially to achieve objectives of the
faculty of agriculture which conducts education and training
on agriculture. In detail, the Pilot Farm will serve for the
following:
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(1) -Experiments and practices required for curricula.
The number of_subjeéts that require the practical
trainin@ in the farm are about 40 in the faculty
of'agriculturé and 20 in the faculty of engineer-
ing. These subjects aré listed in Table 3-1,

(2) Research to develop necessary technigques for the
agricultural development, especially practical.
research such as farming systems, selection of
suitable e¢rops and varieties, etc. suitable for
arid and semi-arid zones. BAnd basic research for
the téchnical improvement, such as plant patﬁolOgy,

' plant protection, plant nutrition, irrigation,
drainage, etc.,' ' '

(3) Supply of materials necessary for experiments and
practice to be carried out in the College. Many
dubjects require experiment materials. For the
experiment of food processing, a considerable
amount of vegetables, food grains, fruits and dairy
products are needed, and

(4) Demonstration of farming activities to farmers and
technicians, which may contribute to the Kenyan
agricultural development.

3-.2-2 Propeosed farm developrent plan

The Jomo Kenyatta College has a land of 144 ha in its
northwestern part, and a farm with an area of abbut 25 ha
has been established in the central part of the land for .
cultivation of maize, beans, potatcés, etc. However, the
farm is not functioning well as the Pilot Farm, because i)
the cultivation is made rather extensively under the rainfed
conditions without any infrastructqral faciiities, ii) no
$6il improvement is made despite of the poor chemical and
physical'prbperties of the soils, and iii) the present or-
ganization is not effective for the farm management, being
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insufficiently staffed as shown in Table 3-2, Taking into
account these constraints, it is proposed to set up the
Pilot Farm as mentioned hereinafter.

The soil survey revealed that, out of the total area of
144 ha, about 75 ha would be suitable for the économical
¢ultivation of various crops with some improvement, whilst
the remaining area would be usable only for pasture, wind-
break, tractor training yard, etc. Accordingly, the proposed
Pilot Farm are to be located in the said 75 ha area.

It is proposed to develop the Pilot Farm stagewise.
At the initial stage, the Pilot Farm is proposed to have
a net area of 20 ha. . This proposed size of the farm is
considered éufficient for the execution of the envisaged
training and research activities in the College, due refer-
ence being made to the size of the be1ow—mentioned'tuition
farms of Universities in Japan which have similar purposes
and_functibn as for the Pilot Farm.

Gross Area  yoi area/l  Road and Others

Name of
p ! of Farm
Unlversity (ha) (ha) (ha)

University of
Tokyo 27.4 19.9 7.5
Tokyo University 7
of Agriculture 32.5 20.2 12.3
Tsukuba University 51.0 20.1 30.9

Remarks: /1 = The net area includes the areas such as
grass house, mist house, etc., but ex-
cludes experimental plantation of forestry.

The infrastructural facilities, equipment and others _
neceésary for the improvement of the Pilot Farm are as listed

below.






(1)

{2)

(3}

(1)

(5)

(6)

(7)

Irrigation and drainage systems.

Farm road network for effective and safety opera-
tion of the farm.

Water supply system for daily use for cattles and
etc -

Buildings necessary for farm management, warehouse,

workshop and etc.

Equipment and machinery for routine operation work
and training.

Strengthening of the farm management organization.

Soil improvement for intensive land use with crop

cultivation.

The detailed plan and design on the above items are

described hereinafter.
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3-3 1Irrigation and Drainage Plan

3-3-1 Water Sources

The Pilot Farm is located on a plateau'extending between
the Ndarugu and the Thiririka rivers. Gaging stations oper-
ated near the Pilot Parm are 3CB5 for the Ndarugu river and
3BD5 for the Thiririka rivexr. 3CB5 is located about 15 km
downstream of Juja city and waterxr léVels have been oObserved
since 1957. 3BDS5 for the Thiririka riVer is situated about
5 km downstream of the above city and observation of water
level was commenced in 1956. Collected data on discharges
of the two rivers indiéaté that the Thiririka river sometimes
dries up during the dry season, while the Ndarugu river has
a perennial flow. Furthérmore, the water of the Thiririka
river is being taken by the existing eighteen pumping sta-
tions with a total amount of 66 [/sec and there will be
little opportunity for the College to obtain a new water
abstraction right in the Thiririka river. Taking into con-
sideraﬁioﬁ these conditions, the irrigation water for the
Pilot Farm is planned to be supplied from the Ndarugu river.

The Ndarugu river originates in the Kinangop plateau
located in the northwest of the Jomo Kenyatta College. The
river runs southeastward for a distance of about 50 km in
the valley developing on the slopes of Mt. Aberdare and after
passing near the College, it crosses the Thika road. The
river stretches 15 km eastward from there and joins'the Athi
river in the south of Munyu village. The drainage area of
the Ndarugu river is 312 km2 at the gaging station of 3CB5
and the mean gradient between its origin and the above sta-
tion is 1/65.

Mean monthly discharges at 3CBS for a period of 26 years

are shown below.






Mean Monthly Discharge at 3CB5

Unit: m3/sec

Month 1 2 3 4 5 6 7 3 9 10 11 12 Mean

Discharge 1.46 1.36 1.55 4.88 8.87 4.57 2.44 1.51 1.13 1.34 3.57 3.61 3.00

As seen above, minimum mean monthly discharge is 1,13
m3/sec occurring in September and maximum of 8.87 m3/sec in
May. Mean annual runoff is estimated at 94,610,000 m3.

3-3-2 Available discharge

As no gaging station is located near the envisaged pump-
ing site, available water for the irrigation of the Pilot
Farm is estimated based on the discharges observed at 3CB5,
about 17 km downstream from the Jomo Kenyatta College.

Gumbel minimum distribution methed is adoptéd to evaluate
available discharge of the Ndarugu river, using the collected
monthly minimum discharges for a period from 1971 to 1982.

The results are as follows:

Probable Monthly Minimum Discharges at 3CBS
(Return period: 10 years}

Unit: mn3/sec

Month 1 2 3 4 5 3 7 3 9 10 1@ 12

E;z;ge 0.409 0.296 0.364 (.381 0.869 1,199 0,884 0.742 0,580 0.337 0,503 0.655

The above discharges are converted to the disbharges at
the pumping site by use of the ratio of catchment areas.
Estimated probable monthly minimum discharges at the pumping

site are shown below.
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Estimated Probably Monthly Minimum
Discharges at Pumping Site

(Return period: 10 years)

Unit: m3/sec

Month 1 2 3 4 5 . 6 7 8 9 10 11 12

Dis-

charge 0.271 0.196 0.242 0.253 0.577 0.795 0.587 0.492 0.385 0.224 0.334 ¢.435

Survey on water abstraction rights carried out during
the field investigation of the basic design study indicates
that there exist four intakes in the section from the Thika
bridge to 3CBS. Total abstraction discharge of these four
intakes is 0.024 m3/sec Quring the dry seasons from January
to March and from August to Octobef,_and 0,038 m3/sec during
the rainy seasons from April to July and from November to
December. The above existing water abstraction should never
be disturbed by this project.

According to the information of the Ministry of Water
Development, Juja city located downstream of the Thika bridge
has a water suppiy plan for domestic use. After the comple-~
tion of the water supply project of Juja, an amount of 2,300
m3 will be daily pumped up from_thé Ndarugu river. This
diécharge should be taken into consideration for estimating
the available water at the envisaged pumpihg site.

In order to ensure the ifrigation of the pilot Farm,
Jomo Kenyatta College made an application related to water
abstraction from the Ndarugu river to the Ministry of Water
Development. The application form indicates that abstraction
discharge .is 1,000 m3/day during the dry seasons from January
to March and from August to October.

Availability of the disbharge'of 1,000 m3/day is assessed
by means of the water balance between the probable discharges
at the pumping site of this project and the discharges of






existing and new abstraction envisaged downstream of the
Nairobi-Thika road as follows: '

Water Balance between Discharges of Ndarugu
‘ and Abstracted Discharges

(Return period: 10 years)

Unit: m3/sec

Month 1 5 3 4 5 6 7 8 g 10 11 12
Dis~ '

charge . o ; - 5 . y

of 0,271 0,196 0.242 0,253 0.5%7 0.795 0.587 0.4922 0.385 0.224 0.334 0.435
Hdarugu

Abstrac-

tioné£ 0.102 0,102 9,102 0.130 0.130 ¢.130 0.130 0.102 0.102_0.102 0.130 0,130
Abstrac- . :

tionég 0,023 0,023 0,023 - - - - 0.023 0.023 0.023 - -
Balance 0,146 0,071 0.117 - ~ - - 0.367 0.260 0.099 - -

Remarks: /1

sum of existing water rights, demand for domestic water
supply in Juja city
Water right of the Pilot Farm

"~
W
]

As secen in the above table, the Ndarugu river has an
ample flow to supply the irrigation water to the Pilot Farm
even in a drought year with a return period of 10 years.

3-3~3 Flood analysis

As no recorded data on the flood pattern of the Ndarugu
river are'availablé, flood analysis is made based on the
flood mark survey and the_recorded data on the water level
at 3cBS. fThe flood discharge at the pumping site with a
probability of ocourrence of 1% is estimated at 45.2 m3/sec
by use of the Gumbel distribution methed. The flood level is
estimated to be 1,501.0 m, which is adopted in designing the
pumping station,
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3-3-4 Irrigation water requirement

The irrigation water requirements for the Pilot Farm
are estimated on a mdnthly basis, using an empifical formula.
Crop water consumption is estimated as a product of potential
evapotranspiration (PET) and crop coefficients (Kc}. The
modified Penman method, being generally accepted as the most
accurate prediction method, is ad0pted in estimating poten-
tial evapotranspiration. Based on the climatic data observed
at the Thika meteorological station located about 10 km
northeast of the Pilot Farm, potential evapdtranspiraticn is
estimated as follows:

Potential Evapotranspiration

Unit: mm/day

Month ¥ 2 3 4 5 6 7 8 ¢ 10 11 12

PET 5.5 6.2 6.2 4.7 4.3 3.9 3.4 3.8 4.7 5.4 5.0 5.5

The crop coefficient is decided to be 1.15, assuming
that crop developnent is in full stage throughout the year.

The effective rainfall for crops is estimated on a
monthly basis. Estimation is made for the reference year
satisfying the following condition:

~ Consecutive drought days are 90 days, which corre-
spond to the drought year with a probability of
occurrence of 10%.

With regard to the irrigation method to be applied for
the Pilot Farm, sprinkler irrigation method is selected as
the most favourable in view of topography, soil texture and
easiness of operation." Various losses occurring in the
irrigation are decided as follows:

Application and operation efficiency _ 85%
Conveyance efficiency 95%
Overall efficiency ' 80%
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The diversion requirement is computed by dividing the

net water requirement by the overall irrigation efficiency.

The results are shown below.

Diversion Water Requirements

Month
Season

1l

12

2

5

6

9

10 Total

Rainy

Dry

Rainy

Dry

PET
(st /day)

Ke

Daily
consunmptive
use

(ren/day)

Monkthly
consumptive
use
{mn/month}

Effective
rainfall
{mm/month)

Net watex
requirement
{mm/month}

Gross water
requirement

{mm/month)

Diversion
requirement
{n3/day}

5.0
1.15

5.8

174

46

128

160

1067

5.5
1.15

195

53

142

178

1148

196

196

245

1580

6.2

6.2

4.7

1,15 1,15 1,15

193

1992

249

7.1

220

220

275

1779 1775

5.4

162

116

46

58

3g7

4.3

‘3.9

1.15 1.15

4.9

152

49

103

129

832

135

1l

124

155

1013

3.4

3.8

4.7

5.4

1.15 1,15 1,15 1.15

3.9

121

10

111

139

897

137

129

161

1039

162

11

151

189

1260

122 2,045

114 418

78 1,627

98 2,036

632

3-3-5

Irrigation method and irrigation schedule

The irrigation method to be applied to the Pilot Farm
is decided, taking mainly into consideration soil character-

istics, topography, and kinds of crops to be grown.

The solils in the Pilot Farm consist mainly of medium

textured fine sandy loams with a relatively high water in-

take rate, and the topography is characterized by steep
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undulation with an average land slope of 6%. In the farm,
various upland crops are planned to be grown for an experi-
mental purpose, and therefore the irrigation method to be
applied should be suitable for those crops. Further, the
irrigation water losses have to be kept minimum since the
avallable river water is quite limited as mentioned in the
foreg01ng section. Taking collectively 1nto account all

these factors, the sprinkling 11rlgat10n method is recommended
to be applied to the project,

Irrigation schedule is determined based on total readily
available soil moisture, the evaporation rate and the basic
intake rate. As no data on total readily available soil
moisture (T.R.A.M.) are available for the project, net depth
of irrigation application is estimated by means of the
"Methods for evaluating irrigation systems" published by the
United States Department of Agriculture. Estimation is made
under the following conditions:

- Available moisture holding capacity is 1.67 cm/10 cm,

~ Mean root zone depth is about 40 c¢m, and

- Available moisture holding capacity of the top fourth
of the root zone is assumed to be about 40 percent of
the total readily available moisture.

Estimated net depth of irrigation application is 41.8 mm.

Irrigation intervals can be calculated based on the above
net depth of irrigation application and the rate of evapo-
transpiration as follows:

Irrigation interval {days)

_ Net depth of irrigation qullcatlon {mm)
Evapotranspiration rate (mm/day}

where: Net depth of irrigation application = 41.8 mm
Evapotranspiration rate = 7.1 mm/day
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Calculated irrigation interval is 5 days. Gross depth of
irrigation application is calculated dividing net depth of
irrigation application by application and operation efficien-
cy. Bstimated gross depth of irrigation application is

49.2 mm.

Irrigation application intensity is determined to be
12,3 mm/hr according to the following conditions:

- Gross depth of irrigation application is 49.2 mm,

- Sprinklers are operated on a four-hour/shift and two
shifts/day basis, and

~ Estimated basic intake rate is 12.7 mm/hr according
to the "Methods for evaluating irrigation systems"
published by the United States Department of Agricul—

ture.

3-3-6 Drainage water requirement

Surface drains are provided so0 as to remove the eXcess
runcff from 5-year, l-hour storm rainfall. Estimation of
probable storm rainfall is made based on the daily rainfall
data recorded at the Thika Karaini rainfall station located

about & km northwest of the Jomo Kenyatta College.

Drainage water requirements are estimated using the
McMath formulaéi as shown below.

Q=2.3.¢.14.8¥5 , pl/s

where, Q: Flood discharge ([/sec)
C: Coefficient representing the basin
characteristics (= 0.3)
it Rate of rainfall for the time of concentra-

tion and freguency {(mm/hr)

"Drainage Manual", U.S. Department of the Interior,
Bureau of Reclamation, first edition, 1978,

I
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8:i Fall of main channel bétween the farthest
contributing point and the point of concen-
tration _ 7

A: Area of drainage basin (ha)

"Equation is applied to each drainage area shown in the
General Plan. Estimated drainage water requirements are

shown below.

Drainage Water Requirements

Location of the Rainfall  Area  Requirement
{mm/hr) {ha) (m3/sec)

{(Outside of the farm)

Northwest of the College 19.6 165 1.11

VYee and Benvar farm area,

northeast of the College 19,6 70 0.56
{Inside of the farm)

Northeast side of the farm 19.6 65 0.53

Southwest side of the farm 19.6 54 .45

The above drainage requirements are adopted for design-

ing the drainage systemn.

3-4 Irrigation and Drainage Systems

3-4-1 Storage pond.
(1} Storage capacity

As is clear in Chapter 3-~3-4, the permitted abstraction
discharge of 1,000 m3/day is not sufficient for irrigating
the Pilot Farm during the dry seasons from January to March

and from August to October. 1In order to surmount this diffi-
culty, a storage pond will be provided in the farm area.
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Required capacity of the storage pond is estimated

based on the diversion water reguirements mentioned in

Chapter 3-3-4, evaporation from the water surface of the

storage pond, rainfaill and leakage loss.

on a monthly basis by means of a water balance method as

shown in the following table:

Hater Balance

Estimation is made

{20 ha)

Honth 11 12 1 2 - 3 4 5 6 7 8 9 0 _

Season Rainy Dry Rainy Dry
Gross water
requirement
{mm/wonth} 160 178 245 249 275 58 129 155 139 161 1689 98
Gross water
reguirement .
{m-’/day) 1,067 1,148 1,580 1,779 1,775 387 832 1,033 8§97 1,039 1,260 632
E\ar-apccax'.ati-t:'n:‘r‘il ]
{m3/day} . 123 129 148 162 is8 120 106 92 8 92 126 146
Leakaqe££
loss
{m3I/day) 40 40 40 490 40 40 40 40 40 40 40 40
i&.’-.!xivr\fa'l!LL:i
(m3/day) 88 93 0 0 o 258 94 17 20 16 19 225

Sub-total _ ) o

(m3/day) 1,142 1,224 1,768 1,981 1,983 289 884 1,148 995 . 1,155 1,407 593
fermitted
abstraction
discharge . ) .
{m3/day) 1,000 1,000 1,000 1,000 1,600 1,000
peficiency
{m3/day) 768 981 983 155 407 0
GLoss
pumping
discharge
(m3/day) 2,486 2,568 1,000 1,000 1,000 289 884 1,148 1,544 1,060 1,000 1,000

Remarks: Sl = Evaporation from the storage pond is estimated multiplying the observed
. class A pan evaporation by 6,7,
/2= Lealiage logs from bottom and lateral of the storage pond is assumed
to be L wmfday. - '
/3 = rainfall captured by the storage pond is estimated based on the

rainfall data recorded from Hovember 198%F to October 1%82; surface

area of the said pond is décided to be 41,000 m?,
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"The capacity of the storage pond is determined to be
82,000 m> corresponding -to the total deficiency occurring
from January to March.

(2) Design of the storage pond

In order to economize the construction cost, the storage
pond will be constructed utiiizing the existing excavated
site located behind the dormitory of the Jomo Kenyatta
Colleqge.

The storage pond consists of a pond, a épillway, a
wasteway, an outlet structure of the pipeline and a suction
pit for booster pumps. Principal features of the storage
pond are shown below.

(a) Bottom area of the pond; 41,000 mZ,
(b} High water elevation; 1,550 m.

(¢} Low water elevation; 1,548 m.

{d} Mean effective water depth; 2.0 n.

{(e) Crest elevation of the embankment: 1,550.50 m;
crest width: 9.0 m; inner and outer side slope: 1:2;
the length of the embankment: 300 m. The inner

lateral side is protected with concrete lining.

(f) Crest elevation and crest width of the spillway
are 1,550 m and 2.0 m respectively.

Related structures of the storage pond are shown in the

Drawings.

3-4-2 Pumping station

A pumping station will be constructed on the right bank
of the Ndarugu river, 1.3 km upstream from the Thika bridge.
As no data on the water levels at the pumping site are avail-
able, the design flood levels are determined based on the
results obtained through flood mark survey in the field
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investigation and the probability analysis of water levels
recorded at 3CBS. For designing the pumping station, the
following water levels are adopted as mentioned in Chapter
3-3-3.

Flood level : 1,501.0 m with a return period of
100 vyears

Low water level: 1,496.7 m with a return period of
10 years

The proposed pumping station consists of pumps, a pump
house, a suction pit, suction pipes, a discharge pipeline,
a switchboard and auxiliary apparatus to protect the pumpiﬁg
system. The layout of the pumping station is shown in the
Drawing.

The maximum water requirement of 1.78 m3/min occurs in
December on 24-hr basis. The pumps will be operated for
12 hrs/day from an economical viewpoint. The design dis-
charge of the pumps is, therefore, determined to be 3.56
m3/min. It is proposed te install three units of pumping
equipmeht including one standby unit, each with a rated
discharge of 1.78 m3/min.

The loss heads to determine the rated pump head are
influenced by the diameter of discharge pipeline. Thus, the
economical diameters of the discharge pipeline is determined
as shown in the succeeding section. According to the re-
sults, the rated total head for the design of pumps are as
shown below.

Rated discharge per unit : 1,78 m3/min
Length of discharge pipeline : 1,400 m
Diameter of discharge pipeline: 300 mm
Length of suction pipe : 20m
Diameter of suction pipe : 200 mm

Total loss head 6.7 m

-
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Actual static head : 53.3 m
Rated head : 60.0m

Three types of pumps are considered applicable, taking
into account the total head and the discharge of pump unit,
i.e. (1) single suction volute pump, (2) double suction
volute pump and (3) single suction multistage volute pump.
The economic and technical comparison is made among the three
types, and the horizontal shaft single suction volute pump
is adopted,; since it has the feollowing advantages:

(1) High pumping efficiency, which can be maintained
even under the wide range of discharge,

{2} Siwple and easy maintenance and replacement because
of the simplified structure of the pump and hori-
zontal installation of pump shaft, and

(3) High adaptability for pumping up the water con-

taining mud.

Two kinds of valves will be provided in the pump sta-
tion. At the delivery side of each pump, a check valve will
be installed to protect the pump from shock and impact caused
by back-flow of the water in the discharge pipe. The other
is a sluice valve which will be installed at the delivery
side of the check valve.

r'The pump will be driven with an electric motor, since
electricity of 11,000 vV is available. The motor is directly
connected to the pump and started by usé of an electronical
reactof circuit to regulate starting current with high inten-
sity. The general features of the motor are as follows:

Cutput : 37 kW
Voltage ¢ 380 v
Freguency ¢ 50 Hz

Synchronous speed: 1,500 r.p.m,
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Type : :+ Three phase induction motor
Enclosure 1 <Closed type

The control system will be of one-man control, i.e. the
pumps are manually switched on and stopped on the control
panel in the pumping station. In starting pumps, it is re-
quired to prime the pumps by use of a head tank installed in
the pump house. A flow meter will be installed in the deliv-
ery side of the pump to control the discharge. High tension
electricity will be stepped down with a receiving system to
be provided in the pump house. The pump house has a floor
area of 40 m2, and its layout is shown in the Drawing.

3-4-3 Discharge pipeline

The irrigation water delivered from the pumps is trans-
ported to the storage pond by pipes. The route of pipeline
is shown in the attached Drawing., The total length of the
pipeiine is about 1,400 m. For a stretch from the pumping
station to the end point of the flat extension of the exist-
ing road, the pipeline is left uncovered and fixed on the
rock with saddle supports. For a stretch from the end point
of the flat extension of the existing road to the storaée
pond, the pipeline is buried alongside the said road.

The diameter of pipeline greatly affects the initial
investment of pumps and pipeline as well as the operation
cost. Three different pipes, i.e. 250,300 and 350 mm are
considered in the economic comparative study, among which
the pipe of 300 mm is adopted as the most economical. Pipe-
line material is of steel for a length of 500 m where the
.pipeline-is‘exPosed, and of ductile iron pipe for 900 m where
the pipeline is placed under the ground.

The water hammer in the pipeline is analyzed to confirm
pipe safety against egtraordinary'hYGraulic pressdre. Based
on the characteristics of pumps, motors and pipeline as
determined above, the maximﬁm and minimum water head are






calculated. The results show that negative pressure would
occurs in the pipeline, and therefore, a surge tank is re-
quired to be installed near the end point of the flat exten-
sion of the existing road as shown in the Drawing.

3~4-4 Sprinkler system
(1} Sprinkler

As mentioned in Chapter 3-3-5, sprinkler irrigation
method is adopted to supply the Pilot Farm with water, The
sprinkler system consists of main, secondary and lateral
pipelines. The main and secondary pipelines will be of
fixed type, while the lateral lines will be of movable type.
The Pilot Farm consists of five blocks with an area of 4 ha
and irrigation is applied to one fifth of each block in a
day. Pox this purpose, lateral lines will be moved twicé
every day. One irrigation application will be finished in
4 hours. Spacings of lateral lines and sprinkler heads are
designed to be 12.5 m and 10 m respectively, taking into
consideration irrigation application intensity, covering
area by one sprinkler head and hours required to move lateral
lines. Sprinkler head suitable for envisaged irrigation is
of intermediate pressure type with a discharge of about '

26 f/min. Gross water requirement for the sprinkler system
is estimated at 4,300 (/min.

The layout of the pipelines is shown in the attached
Drawing. Main pipelines are composed of two pipelines; one
is buried alongside the northeast boundary of the Pilot Farm
and the other is placed under the ground alongside the south-
west boundary. Pipelines are installed more than 0.6 m below
the ground surface. One main pipeline is connected with the
other by five secondary pipelinés which are installed per-~
pendicularly to the main pipelines and alongside the farm
roads. Out of two main pipelines, one pipeline which is
provided at the northeast side crosses the perimeter road
behind the farm building compound and runs along the existing
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fence. In front of the open ditch, it turns to the east and
is connected to the booster pumping system after stretching
over about 350 m.

With regard to the material of pipelines, vinyl chloride
pipes are adopted for main and secondary pipeiines and alu-
minium pipes for lateral lines. Facilities related to the
pipeliné are hydrants,'check valves, air valves and blow-off
valves. Location of related facilities is shown in the
Drawings, and main features of the pipelines are as follows:

Main Features of Pipelines

Item - Description Number or Length

Main pipeline Vinyl chloride pipe 2,870 m
Secondary pipeline " 1,330 m
Lateral line Aluminium pipe 1,640 m
Hydrant ' 100 nos.
Check valve 15 nos.
Air valve 6 nos.

Blow~off valve 3 nos.

{2) Booster pumping station

A booster pumping station will be provided on the south-
west corner of the storage pond to deliver the irrigation
water to the pipeline. 1In order to generate the pressure
required for sprinkler irrigation, there exist three methods
to be considered i.e. (1) distributing head tank method, (2)
direct pumping method and (3) pressure tank method. Based on
cconomic and technical comparative studies, the pressure tank
method is adopted for this project. This method has the
following advantages:
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{1) It is easy to start and stop the booster pumps,

(2) Nozzle pressure of the sprinkler is kept almost
constant during irrigation,

{3) The pressure tank can absorb the shock and impact
which may be excited by water hammer, and

(4) Heavy load on motors occurring at very low dis-
charge of irrigation water is relieved by instal-

lation of a pressure tank.

The booster pumping sfation consists of bumps, a pump
house, suction pipes, a suction pit, a pressure tank and a
control panel. The layout of the pumping station is shown
in the attached drawing.

The design discharge is determined as follows:

Daily operation hours: 8 hours
Rated discharge : 4.3 m3/nin
Rated head : 50 m

Two sets of pump with a design discharge of 2.15 m3/min
and one standby will be installed in the pump house from
economical and technical viewpoint. Adopted pump is of
single suction volute type, and the pump is drived with an
electric motor. .The general features of the motor are as

follows:
Cutput : 37 kW
Voltage . t 380 Vv
Frequency : 50 Hz
Synchronous speed: 1,500 r.p.m.
Type : Three phase induction motor
Enclosure : : Closed type
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Booster pumps will be manually switched on and, once
started, operation of pumps will be automatically controled.
Pressure and water volume inside thé tank are indicated on
the control panel to be installed in the pump house and, in
an éemergency, the whole system will be aﬁtomaticélly stopped.
The -pump house has a floor area of 40 m2 and its layout is
shown in the drawing. Close to the pump house, a pressure
tank will be installed. Total volume of the tank is deter-
mined to be 18 m3. |

3-4-5 Drainage system

The proposed drainage system c¢onsists of two'main drains
and eight collector drains to remove the excess water from
the farm area, and two catch drains to collect the runoff
from the outside basins. The capacities of the drains are
determined by use of the drainage reguirement mentioned in
Chapter 3-3-6. 'Layout of the drains are shown in the General
Plan.

Out'of two catch drains, catch drain No.l will be in-
stalled along the northeast boundary of the College area and
connected to the existing open ditch after running beside
the étorage pond. Catch drain No.2 will be provided along
the northwest and southwest boundary of the College area and
evacuate the drainage water into a farm pond with a total
volume of 7,700 m3 to be constructed near the existing nurs-
ery area. In order Eo_drain the excess water from the inside
and outside of the Pilot Farm, two mainh drains and eight
collector drains will be provided. Each main drain and one
collector drain will be connected to the existing open ditch.
Remaining seven collector drains are to be joined to the main
drain to eévacuate the drainage water coming from the inside
of the Pilot Farm.

The drainage canal section is designed on the follow-
ing conditions:
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Type

Permissible velocity

L

Roughness coefficient for.
use of Manning's formula :

Side slope

Trapezoidal earth canal
Max. 0.9 m/sec

Min. 0.3 n/sec

0.035
1:1.5

Principal hydraulic properties of the drains are as

follows:
Hydraulic Prdperties of the Drains
Discharge Canal Base Canal Hydraulic k
Canal Nawe 9 width Depth é;;;ie v ;eng h
{m3/sec) {m) (m) n (m)
Catch drain No.l 0.56 0.8 0.7 1/300 1,810
Catch drain No.2 1.11 . 0.8-0.9 1/400-1/800 2,155
Sub-total 1,965
Main drain Ko.l 0.28-0.53 0.6-0.8 g.6-0.1 /300 1,405
Main drain No.2 - 0.28-0.52 0.6-0.8 0.6-0.7 1/300 a45
Sub-total 2,350
Collector drains
No.1-No. 6 0.057 .5 0.4 1/50-1/500 250 each
Collector drain No.7 Q.21 .6 0.5 1/300 390
Collector drain Ho.8 0.1s 0.6 6.5 1/100-1/400 375
Sub~total 2,265

The structures related to the drainage network are cul-

verts and drops.
provided where the drain crosses the road.

Culvert of precast concrete type will be
The diameter of

culvert rangés from 300 to 700 mm, and nunbexr of culverts to

be provided are twenty one.






The drop will be installed where the natural ground
slopes are more than the canal gradients, in oxder to kéep
the velocities below the makimum permissible velocity.

All the drops are of inclined type, consisting of inlet,
throat and stilling pool. Numbers of drops to be provided
are nine.

3-5 Parm Layout and 50il Improvement

The Pilot Farm has the rectangular shape {800 m long x
250 m wide), which will be divided into five blocks with an
area of 4 ha. Soil improvement will be made by applying
fertilizers i.e. nitrogen, phosphorus, and organic manures.
Subsoil ploughing will alsoc be carried out with chisel plough
to loose the compact subsoil, and stones which disturb oper-
ation of farm machinery will be removed away. The soil im-
provement for the farm is planned to be executed in about 5
years. Enlargement of the area for horticulture and food
crops by this soil improvement will gradually be made, re-
ducing the cultivation area for feed crops and green manure
as shown in the table below. However, the production of feed
crops and green manure will be continued on the land outside
the 20 ha farm, taking into consideration the numbers of the
cattles to be raised. The proposed soil impro#ement and
planting schedule for the farm is shown below.

Unit: ha
Horticulture, Feed Crops,
Year Food Crops Green Manure
{(inside 20 ha) (inside 20 ha)
1st l,'!-/—l 16
2nd 8 12
3rd 12
4th 16

5th 20 0

Remarks: 1 = The 4 ha for first year is solled
with good clay loam brought from
outside the farm.
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3-6 Faim Roads

The proposed road network consists of perimeter road,'
main road, connecting road and farm road., The perimeter
road will be provided alongside the catch drain and connected
to the existing roads of the College. The main roads will
run on the outer boundary of the Pilot Farm, and it will be
connected with the perimeter road by four connecting roads.
Four farm roads will be provided perpendiculaily to the main
road at an interval of about 170 m. The road network is
shown in the General Plan, and the principal features are as
follows:

Principal Features of Roads

Name of Racod ﬁZﬁ;t; BEffective Width Pavement
(m) (m)
Perimeter road : 5,625 7.0 Laterite
Main road 2,500 7.0 "
Connecting rcad 1,560 7.0 : "
Farm road 1,000 5.0 "
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3-7 Water Supply System

It is required to install a water supply system, eﬁabl-
ing to supply potable water to the proposed cattle raising
yard, experiméntal food prbcessing factory, workshop, etc.
For this purpose, the groundwater is used. A survey'on
groundwatex was carried out in and around the College area
during the field investigation. The results obtained indi-
cate that the'yield of twelve boreholes fahqes from 1 m3/hr
to 55 m3/hr. out of twelve, six boreholes record the dis-
charge of less than 10 m3/hr. For designing the borehole,
the average yield i.e. 4.7 m3/hr of the above six boreholes
is a&opted. Water requirement is estimated at about 100 m3/day
based on the results of the survey on water requirement and
the basic plan elaborated by Japanese experts. It is tenta-
tively proposed to install two boreholes in the College area.
The site and boring depth should be determined after the
detailed geochydrological investigation to be made in the
next stage. The lifted water from boreholes will be led to
a high level water tank to be placed and, then, distributed
through a pipelihe.

3-8 Buildings
3-8~-1 PFarm building

. It is necessary to build farm buildings such as a farm
management building, a workshop, a warehouse and two farm
huts for the smooth farm operation and the cffective execu-
tion of the experiment and training.

The scale and number of each building are decided taking
into account the function of each building, the frequency of
the farm training and/or the kind and number of the farm
machinery to be used in the Pilot Farm.

- 36 -






In accordance with the request by the Government of
Kenya, design of some farm buildings is modified in view of
the effective operation of the Pilot Farm and the concentrated
management of farm products, Eertilizet, farm instrument and
etc,

{1) Farm managenment building

Farm management building will be built in a compound
located near the farm. This building will consist of a
manager room, three staff rooms, two class rooms (each with
a floor area of 64 mz); and four storage rooms with a total
floor area of about 800 m2. The building will be provided
with eléctrical faciiities, and water supply and sewerade

facilities.

(2) Workshop

-Workshop Qill be provided for reﬁairing and maintenance
of agricultural equipment to be used in the farm. This
building will have a total floor area 6f_300 m? and consist
of a working floor, one cffice room, one engine roon, cone
tool room and battery room. The building will be equipped
with a hoist monorail, repairing equipment, and electrical

and water supply facilities.

{3) Warehouse

Warehouse will be provided for storage of agricultural
machinery. It will have a total floor area of 200 e,

{4) Farm hut

Two farm huts, each with a floor area of 50 mz, will be
built in the farm in order to provide farm workers and train-
ees with shelters in case of sudden storms. These buildings
‘will also be used as temporary stores for farm inputs and
outputs.






3-8-2 Utility facilities
The ut111ty facilities related to the buildings will

consist of water supply facilltles, sewerage and drainage
facilities, electrlcal fa0111t1es and service roads.

(1) wWater supply fa0111t1es

Water supply f30111t1es will be provided to supply the
aforementioned bulldlngs, the cattle housé (to be built by
the College) and the existing milk plant with a potable
water.

The design daily water consumption is computed as
follows: ‘

{a) Por the farm managenment building

baily water consumptxon per one person, 100 [/day

Number of persons; 200 person

Daily water consumption; 100 x 200 = 20,000 [(/day
= 20 m3/day

{b} For cattle house

The College has a plan to raise various cattles
in thé farm. Numbers and kinds of cattles, and
water consumption for each cattle are as listed

below.

o eaal Water Consump. Total
Description Nos. ({/day/head) ({/day)
Cow 50 450 22,500
Goat, Sheep 100 each 30 6,000
Pig ' 50 ' 60 3,000
Others o 1,000

Total ' . _ 40,000
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(c)

(d)

Total water consumption for the cattle house is

~estimated at 40 m3/day.

For milk plant

The existing milk plant is also required to be
supplied with potable water for milk production.
Paily water consumption for the milk plant is
estimated at 10 m3/day.

For others

The daily water consumption for washing farming
facilities and agricultural machinery, for workshop,
etc, is estimated at 30 m3/day in total.

Thus, the design water consumptionrfor water supply

facilities is calculated to be 100 m3/day in total. Based on

this design water consumption, the water supply facilities

are designed as follows:

{a)

(b}

{c)

Wwater reservoir

One water reservoir will be placéd to receive the
water taken from deep wells. The water reservoir
will have an effective capacity of 40 m3.

High level water tank

A high level water tank with a 10-m high tower will
be constructed near the water reservoir. The water
tank will be made of FRP and have a capacity of

6 m3.

Water supply pipeline

To distribute Water'terach building, a water sup-
ply pipeline with a diameter ranging from 25 mm to

50 mm will be installed. The total length of water
supply pipeline is estimated at 200 m.






{2) Sewerage and drainage facilities

The sewérage and drainage facilities are to drain sew-
erage and waste water from the buildings. The building
éewerage and waste water will be collécted into a sewerage
tank and led to the existing sewerage disposal plant in the
c¢ollege compound.

The proposed sewerage and drainage facilities are as
explained below.

(a) Sewerage tank
T¢ collect the building sewerage, one sewerage tank
with a capacity of 7 m3 will be constructed. The
sewerage tank will be equipped with a water pump

to send the sewerage to the disposal plant through
a pipeline,

(b) Draina@e pipeline

“Waste water from buildings will be drained out fo
nearby drainage ditches through a waste water pipe-
line. Seweraqé water is'plahned to be separated
from waste water and led to the sewerage tank
through the sewerage pipeline. Total length of
.drainage pipeline is 250 m.

{3} Electrical facilities

The electrical facilities will be provided for lighting
as well as for operation of workshop equipment., The electric
power will‘be supplied from the existiﬁg electric facilities
located in the college compound and distributed to each
building with 500 m-long power distribution line. The elec-
tric power is rated at 380/230 Vv, 50 Hz.
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(4) Service road

The service road within the building compound will be
surfaced with asphalt concrete to secure a smooth traffic
in the compound. The area to be paved with asphalt-concrete
is estimated at 2,000 m? in total.

3-9 Farm Machinexy

The following maqhinefﬁ'are required for maintenance of
the farm and for the future expansion of the Pilot Farm:

One bulldozer of 12-ton class
One wheel loader with backhoe, 75 HP class
One dump truck, 6-ton class

For the routine operation of the farm, the machinery and
equipment shown in Table 3-3 will be required. Selection of
these machinery'and eqﬂipment is made to meet the reguire-
ments for the major farm operation, such as horticulture and

ordinary crop farming.
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4. ORGANIZATION AND IMPLEMENTATION SCHEDULE

4-1 oOrganization for Project Implementation

Ministry of Highér Education will be given the function
of the executing body for the Project. It will assume the
overall responsibility for both engineering and construction
works of the Project and‘coordinate'ﬁith relevant Government
agencies ana reqioﬁal administrative organizations in connec-
tion with the project execution. The implementation commit-
tee will be established to smoothly execute the Project works

including the detailed design and construction supervision.

4-2 Construction Plan

4-2-1 Detail design

For the succeésful implementation, the following works
are to be Carriéd out before the commencement of the con-
struction works. These works are to be completed within 4
months.
{1) sSurvey and investigation

- Plane table survey for major structures,

- Longitudinal and cross section surveys, for the pipe-
lines, drainage canals and farm roads,

- InVestigation of groundwater by means of an electric
resistivity survey, and '

- Soil survey on the Pilot Farm and investigation on the
foundation of the main structures.
(2) betail design and tender documents
- Detail design and bill of quantities,
- Preparation of tender drawings, and

~ Preparation of tender documents.

- 42 -






4-2-2 Construction schedule

The construction woiks will be carried out by a contrac-
tor selected through a competitive bidding. The construction
periocd is estimated to be 10 months including preparatory
works. The proposed construction schedule is shown in Fig.
4-1,

4-2-3 Consgstruction method

The construction works are divided into four major
works, i.e. earthworks, concrete works, piping works and
building works as mentioned below.

(1) EBarthworks

Major earthworks have to be completed during the period
from the end of May to the beginning of October to secure
effective performance and proper quality control. Major
earthworks consist of the construction of farm roads, and
excavation of storage pond and drainage canals. Since the
project area is covered with shrub and light forest, clearing
and grubbing will be carried out mainly by ﬁse of bulldozer,
brainage canais.will be excavated by backhoe and the excavated
soil will be placed on nearby farm road sites or conveyed to
the spoil-bank. The storage pond, located at the southeast
side of the College, will be excavated by the use of bulldozer
and backhoe, and the excavated soils will be used as pavement'
materials of farm roads.

(2} Concrete works

Main concrete works comprise construction of the suction
pit of the pumping station and lining of the inside slope of
the storage pond. Concrete for these works is prepared in
situ by_concrete mixer with a mixing capacity of 0.4 w3,
Placing concrete on the slope of the storage pond is carried
out without forms because of the gentle slope gradient of
1:2 and the surface is manually finished by use of wooden
trowel.






{3) Piping works

Piping works are required for the discharge pipes of
the pumping station and the pipelines for sprinkler irriga-
tion. The discharge pipe will be installed and fixed on the
rock foundation for a stretch of 500 m from the pumping sta-
tion to the top of the slope. Installation of pipes for
this portion will be made by use of cranes. For a stretch
of 900 m from the tdp of the slope to the storage pond, the
ground will be excavated by backhoes along the route of
pipeline with a depth of about 1 m and backfilled by bull-
dozers after installation of the pipes. The ﬁihyl chloride
pipes used for sprinkler irrigation will be buried at about
0.6 m below the ground surface, and excavation and backfilling
for these pipelines will be made in the same manner as for
the pump discharge pipe.

(4} Building works

The building works comprise c¢onstruction of farm man-
agement building, warehbuse, workshop and farm huts. Con-
struction will be commenced at the same time for all the
buildings. For the foundation of the buildings, excavation
will be made by backhoe to a depth of about 1 m, and this
will be immediately followed by placing forms and reinforce-
ment bars and concreting. The superstructure is composed of
reinforced concrete columns forming a rigid frame and of iron
roof trusses. The walls will be constructed with stone
masonry. The roof trusses will be manufactured ldcally and
'placed by use of cranes,

4-2-4 Construction work quantities

Quantities of the major construction works required for
the project are estimated as follows:
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A} Civil works

1) Pumping station

Excavation 900 m3
Backfill 106 m3
Concrete 145 m3
Reinforcement bar 11.6 t
Form 1,160 m2
Pump house 40 m2

2) Discharge pipeline

Excavation common soil 800 m3
Excavation rock soil 10 m3
Backfill 800 m3
buctile iron pipe 1,400 m
Concrete 10 m3
Reinforcement bars 0.8 t
Form _ 80 m2
Power distribution line 2,000 m

3} Storage pond

Excavation 12,000 m3
Embankment 19,500 m3
Concrete 680 m3
Reinforcement bar 16.2 t
Form 520 m2
Pump house 40 n2
Power distribution line 500 m

4) Farm pond

Excavation 11,100 m3
Safety facility 400 m

5) Irrigation pipeline

Excavation 1,000 m3
Backfill 1,000 m3
P.V.C. pipe (75 - £300) 4,200 m
Sprinkler set 15 sets
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B)

6)

7)

8)

9)

Drainage system

Excavation

Backfill

Concrete

Reinforcement bar

Form _

Precast concrete pipe #2700
$500
#300

Laterite pavement

Soil improvement

S0il dressing

Deep tillage

Borehole

Building works

1)

2)

Buildihgs

Farm management building
workshop

Warchouse

Huts (2 Nos.)

Utility facilities

Water reservoir

High level water tank
Water supply pipeline
Sewerage tank

Drainage pipeline

Power distribution line
Asphalt-concrete pavement
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4-2-5 Construction material

Quantities of major materials requ1red for the construc~
tion works are as follows: '

(a) Portland cement 550 ton

{b) Aggregates, fine 800 m3
o 1,350 m3

(¢) Timbers ' - 200 m3
(d}) Reinforcement bars | 90 ton
{e) Structural steels 50 ton

(£) Precast concrete pipe @700 ' ' 75 m

' & 500 50 m

g 300 160 m

{g) Stone masonry (t = 200 mn) 1,270 m2

4-3 Plan of Operation and Maintenance

4-3-1 Organization for éperation and maintenance

The College has organized Pilot Farm Committee under
the Vice Principal, which consists of Vice Principal as the
chairman, Dean of Faculty of Agriculture, Head of every
Department of the faculty of agriculture and Japanese ex-
perts, farm manager and others as shown in Fig. 4-2. Under
the committee, the farm manager is respOnsible for operation
and maintenance of the Pilot Farm, Under the farm manager,
9 sections are proposed to be organized to execute various
kind of activities requ1red for xoutine operation of the
farm 1ncluding training of students and maintenance of the
farm facilltles. The Pilot Farm activities are allocated to
these sections. | '
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4-3-2 Operation and maintenance cost

The annual cost for operation and maintenance consists
of personal cost, électric charge, operation cost of machinery
required for maintenance of the Pilot Farm, and others. The
cost is estimated at 625,490 K.Sh.as shown below.

Annual Operation and Mainténance Cost
for the Pilot Farm

Unit: K.Sh.

_ . - . Unit
Item Unit Quantity Price Amount
1. Personal cost
Pump operator - man/day 740 74 54,760
Assistant : man/day 730 50 36,500
Labour | man/day 1,220 35 42,700
2. Electric charge
Pumping station K.W.H 174,000 1 174,000
Boostexr pumping
station K.W.H. 170,000 1 170,600
3. Operation cost of
maintenance machinery L.S, 8,850
4, Materials for mainte- _ _
nance and repair L.S. 138,670
Total . | 625,490

4-3-3 contribution by the Government of Kenya

It is required to construct a wire-net fence around the
Pilot Fafm in order to protect crops from wild animals. The
fénce would be 2.5 m high and 4,000 m long, and its construc-
tion cost is roughly estimated at 1,080,000 K,.8h. It is
recommended that the cOnstruction of the wire-net fence will

be made by the Government of Kenya.
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.5, PROJECT BENEFIT .

The proiject is not aiming at the development of commer-
cial farm which directiy brings economic benefits, but the
improvement of the Pilot Farm necessary for experiment and
training in the College. '

The major direct benefits to be horn by the project are
as follows:

(1) The flexible experiment and training become possible
with the installation of the year-round irrigation

facilities,

(2) sSafety and effective opexation of farm machinery is
- ‘ensurxed by theé construction of farm road and drain-

age system,

{3) The irrigation by sprinkler system not only makes
various experiment and training possiblé but also

saves operation and mainténance expenditure,

(4) The facilities installed enable the farm to intro-
duce an intensive farming system, which is expected
to be developed in Kenya, and

{5)_'The Pilot Farm will enable the studenis to obtain
not only fundamental and theoretical knowledge but

also practical one.
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6. CONCLUSION AND RECOMMENDATION

The College has been planned as one of higher technical
education institutions for promoting the increase of skilled
technical manpower in Kenya, and established by much effort
of Kenya with the financial and technical cooperation of
Japan. Two years have passed since the opening of the Col-
lege and then the students of the College showed a good
examination result in the national exémination:carried out
recently.

The project is to construct ﬁeceésary facilities to
provide the College with the Pilot Farm which is essential
for the education. The Pilot Farm will be utilized not only
for the training and education but also as the demonstration
of the development method in the land with a similar condi-
tion.

The scale of the project.is'considered appropriate for
the envisaged activities to be executed in the Pilot Parm,
and both the construction cost and thée operation and mainte-
nance expenses necessary for the project are judged to be
reasonable. Taking collectively into accounts these factors
as well as the urgent necessity of the Pilot Farm in the
College, the earliest implementation of the project is rec-
ommended.

For smooth implementation and operation of the project,
it is further recommended to:

{1} prepare a detailed pian of operation of the Pilot
Farm;
(2) make an effort to have a sufficient number of staffs

necessary for operation of the Pilot Farm,

{3) carry out a detailed séil survey of the Pilot Farm
and prepare its soil map with an appropriate scale
(1/5,000, for example), :
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(4) re-examine the location of cattle raising shed
taking into account the sanitary conditions of
cattles,

(5) rationally utilize the water by installation of the
- discharge measurement apparatus in the existing
water supply system, and

{6) provide a water level recorder at the proposed
intake site in the Ndarugu river for the purpose
of smooth operation of the pumps.
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SECRETARY Mr. J. M. Githaiga,
Principal,
JKCAT

GOVERNORS Prof. R. S. Musangi,
Principal,
Egerton College
Mr. A. XK. Kandie,
Permanent Secretary/Director,
Directorate of Personnel Management
Mr. J. K. Muthama,
.Director,
Ministry of Agriculture
Dr. David Ng'ang'a Ngugu,
‘Dean Faculty of Agriculture,
University of Naircbi
Mr. T. D. Owuor,
ExXecutive Director,
Federation of Kenya Employers
Mr. odera Oteny,
Pirector, .
National Industrial Training School
Mr. Peter Oloo Okaka,
Principal,
Kenya Polytéchnic
Mr. R, G. Mwai,
General Manager,
East African Bag & Cordage Co., Ltd.
Mr. P. E. ¥, Thiong'o, '
Clerk to the Council,
Kiambu Country Council
Mr. Watson Murigo
Mr. Karuga Wandai,
Thika Municipality
H. E. Miss Margaret Kenyatta
EX QFFICIO Mr. Charles Kasina,
D.D.H.E. (TAE),
Ministry of Higher Education
The Provincial Higher Education Officer,
Central Province
Mr. Daniel Moiti,
P.F. & E.O,,
Ministry of Higher Education







Table 13-1 The Subjects Relating to the Farm

1. Faculty of Agriculture
Departméﬁt of Horticulture:

1st Yeari .
Soil science, tractor operation, crops work, entomology

2nd Year:
Annual} crops, perennial ¢xops, horticultural experiment, field instruction,
special project plant pathology, vegetable growing, fruit growing, plant
breeding, flower growing and landscaping, propagation

. 3rd Year: )

Plant protection, seed production, irrigation, surface irrigation, overhead
irrigation, field instruction

Department of Agriculturai Engineering:

lst Year: :
Tractor servicing, farm machinery 1
2nd Year:
Farm machinery 11, I1I, hydrology, water supply and drainage, field experience I
3rd Yeart'
Farm machinery repair, land developnént machinery, farm machinery management,
overhead jirrigation, surface irrigation, plant layout, process engineering,
building design engineering, field experience II, 111

Departrent of Food Processing:

2nd, 3rd Year: ) : ;
Food processing pracéticals (Product from the farm)
Products from the farm necessary for processing practicals are such as midk,
food grains, vegetables, meat, fruits and some industrial crops.

2. Faculty of Engineering

pDepartment of Mechanical Engineering:
Agricultural Machinery Course:

Part I:
Farm machinery, processing machinery, crops tractor operation, tractor
overhaul

Part II:
Farm machinery, conveyer, storage, animal husbandry, tractor operation,
tractor overhaul, tractor performance test

Part III: :
Farm mechanization, farm facilities, land engineering, irrigation and
drainage, field performance test

Construction Machinery Course:

Part II:
Construction machinéry practicals

Department of Civil Engineering & Architecture:
Irrigation Course:

Part I:
Hydrology
Part 113 .
Hydrology, farm irrigation practicals







Table 3-2 Present Staff and Proposed Staff of the Farm

besionation Piesent Staff Proposed Staff _
Class Number : Class ~ Number
Farm Manager Technician 1 Technician 1
ass. Farm Manager Ass. Technician’ 1 Ass. Technician 1
Farm Demonstrator Ass. Technician 3 Ass. Technician 1o
Tractor Operator 1 3
Farm Workers 17 20
Punp Attendants . - 2
Clerk/Storeman . 1 1
Cleaner - ~ 1
Copy Typist - 1
Casuals 25 Not
fixed

Source: JKCAT, 1983/84 Staff Estimates, Feb. 1983.
The present staff shown is as of June 1, 1983.






Table 3-3

Farm Machinery

Machinery Specification guantity
I. Tractors:
1. 9ractor 60 HP class, 4WD with front leoader 2
2. Tractor 40 HP class, 4WD 2
¥II. Ploughing, Soil
Preparation:
1. Bottom plough 16" % 1 1
2. lLatice plough 16" x 2 1
3. Slick plough 18" x 1 1
4. ¢hisel plough 7 tines, for 55 -~ 80 HP tractor 1
5. . Culti-packer wWidth 200 mm, for 60 - BO HP ftractor 1
6. Disc harrow Tandem type, 18" x 24 3
7. Disc harrow Offset type, 18" x 16 1
II¥. Planting:
1. Planter Pressurized jet method, 4-raws 1
2. Grain drill 14-rows, with fertilizer applicator 1
IV. <Crop Protection:
Y. cCultivator Ho. of tine, 4 ¥ 5 = 20, furrow width 1
600 -~ 758 mm
2. Boom sprayer Tank capacity of 500 lit., 6 m 1
7 coverage
3. Soil sterilizer Tiller type injector, injection 1
depth of 100 - 200 mnm
4. Brush cutter Float type, approx. 40 mf 10
displacement
V. Harvesting:
1. Bean thresher ‘0.2 - 0.3 ha/hr w/engine of 4 HP 1
2. Bean harvester 0.2 - 0.3 ha/hr 5 HP class
3. Corn sheller Approx. 1,000 kg/hr, w/engine of 3 HP 1
vI. Spare Parts For about one year L.S
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Fig. 3-1

Meteoxological Condition Of JKCAT Area
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Annéx 1 Activities of the Study Team

As shown in Fig. a~1; the field survey work was carried
out for one (1) mOnth.- Imméaiaté1y after the field work,
home office work was conducted in Japan. All results of
thesea Survey.gnd officeé works were compiled in the final
draft'repért on the Project."‘

1. Field Sarvey Work
The work item carried out during the field survey is
summarized as follows:

(1) Qiscussion with the government staff on the basic
project concept, work programme, operation and
maintenance sysfem of the farm, cost allocation,
undertaking of the Government, etc.,

{2) reconnaiSSahce of the project area, college com-
pound and possible sites of water sources,

(3) collection of data and information necessary for
the basic design of the Project, which includes
the following;

- topographic maps (scale: 1/3,000 with a contour
interval of ‘1.0 meter) covering the whole area
of the college compound,

- méteb?hYdr01bgicél_daté such as rainfall,
temperature, river discharge, etc.,

- data and ihformation bﬁ'present'égricuiture and
soils (present land use, soil map, present and
future cropping patterns, etc.},






T {4)

(5)

- data and 1nformat10n on 1rrxgat10n and dralnage
system (test result of e21st1ng well and/or
tubewell, present COﬂdltanS of 1rrlgat10n and
water supply system, design condltlons for re-
lated structures, etc.),_'= '

-~ data and 1nformat10n on constrUcﬁion of the farm
such as avallable construct1on materials, labour,
cost Qata, constructlon method, law and regula-
tion_related to the constructhn,'efc., and

- Qata and information on the present situation
and future programme of the College, particularly
for proper operatlon of the faculty of.agricultere'
including its tra1n1ng farm.

eXecutioh'of field survey work which includes:

- topographlc survey of intake sites, plpellne,
canal route, 1f necessary; :

- confirmation of soil conditions in the project
area,

= survey for assessment of irrigatidn water re-

qu1rement and water supply to the college com-
. pound,

- hydtqugical data collection of possible water
sources such as Ndarugu and Thiririka rivers and
“groundwater,

- survey of the existlnq water supply fa01lit1es
and proposed plan of waterx supply system,

- survey of transportation facility, and

- susey of'sites for workshop, office, class roon
and warehouse related to the Pilot Farm.

:prellmlnary analysis and compilation of collected
data and lnformatlon.






2. Home Office Vork

Based on the result of the field work, the following
works were carried out in Japan:

(1}

{2)

{3)
(4)
(5)

(6)

finalization of the project concept including the

following: .

- basic design of the Pilot Farm,

- assessment of irrigation water requirement and
-water demand, and preparation of water supply
‘plan to the college compound,

- basic design of irrigation'plan and dréinage
plan, and
- preparation of operation and maintenance programme
for the farm including its related facilities,
basic design of the project facilities which in-
clude intake structure, irrigation and drainage.
network, road network, water supply syStem, wOork-
shop, farm management building and warehouse,
preparation of construction plan and schedule,
cést estimate,

project evaluation, and

preparation of baéic design study report.






Annex 2 MINUTES OF DISCUSSION
_ __ ON- o :
THE CONSTRUCTION OF THE OEMONSTRATION FARM OF JOMO
KENYATTA COLLEGE OF AGRICULTURE AND TECHNOLOGY IN
THE REPUBLIC of KENYA |

In.responsé to the requést.made;by-the Govnrnnent qf the Republic
of Kén?a'fdr'the constructién:df the'DenOnétratidn Farm ofldomo
Kenyatta Co]]ege of Agrtcuiture and Technologf in JUJ& (hnre:nafter
réferred to as “the Progect“), the Government of Japan has sent a tean-
through Japan International Cooperation Agency (Jica) headed by Prof.
Kazuo Shimamnra, Professor of the Fanuity of:Agricéltufé,'Okayama
University, fo conduct a.ﬁasic design studf.on the Prnjéct frnm.éénd
May, i993 to'ZGth Juné, i933 (hefefnafter referred to cs "‘be Japangese
Team"). The Japaancse Team has carried oqt a figld survey, held a series

of discussions and exchanged views with the Keayan authorities concernéd.

As the result of the study and discussions, the Japanaese Team
and the'Kenyan Authorities concerned have agreéd.tO'reCommend to the -
respective Governments-to examine the resulis of the study attached

herewith towards the realization of thd Project.

"l
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The Japanese Team = R Ministry or Higher Education -
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Ird June, 1983
NAIROSL -






vThe objectlve of the Project is to provxde necessary

fa01litles, equ1pment and. bU1ld1ng for the Demonstratlon

Farm of Jomo Kenyatta. College of AquCulture and . Tech-
_nology in Ju;a (hereLnafter referred as "the: Farm")

The proposed site of the Pro:ect xs the land in Jomo
Kenyatta College of Agrlculture and Technology (hereln—
after referred to as'"the Project Site"). ‘The Project
S1te IS.ShOWD in General Plan._ |

The Farm will be utillzed as follows-

3-1 To contrlbute to practlce on aquCUItural technoloqy
in accordance with thé syllabus.

3-2 To contrlbute to'study on agrzculturél-development
in semi- arld areas 51m11ar to most Kenyan arable
land. '

The-dapanese_Teah_wiil convey to the Goverhment of Japan
the desire of thé Government of the Republic of Kenya
that the former takes necessary measures to ccooperate

“in 1mplement1ng the PrO]eCt and provides the fa0111t1es
_and other ltems 11thd in ATTACHMENT-I within the scope

of Japanése economic ¢ooperation programme in grant form.

The'Japanese Team will convey to the Government of Japan
the desire of the Government of the Republic of Kenya
that technxcal cooperation is needed for the smooth and
effectlve operatxon of the Farm,

The_GOVernment of the Republic_of Kenya will take neces-
sary measures listed in ATTACHMENT-II on condition that
the grant assistance by the Government of Japan is ex-
tended to the Project '

The Japanese Team and the Kenyan authorlties concerned

'_have conflrmed that Japanese Team has explained Japan s

Grant Aid Programme and ‘the Kenyan authorltxes COncerned

'have understood it.






ATTACHMENT~I

- Items requested bfithe"éoﬁérnment of thé3Ré§ublic of
Kénya the cost of which will be borne by the Government of
Japah: ) o

1. :DeVeiopmenf of about 20 hectareé‘of Demonstration
Fafm.__' o . |

2, I:rigation faciiities including farm ponds.

3. Farm roads ahd*drainage; 

4;'.Wétéf'ihﬁake facilities for the’ifriéatién.

5. Bore hblééﬁ,.'_

6. Farm-bﬁilding fof training and studies.

7. Faim workshbp;  |

8. Féfm_StoraqeﬁfOQms.

. _ _

. Equipment for maintenance of the farm.






ATTACHME&TeII~-

Follow1nq arrangements are requlred to be taken by the

Government of the Republlc of Kenyat =

]__

2,

To sEcure adequate land'neceSSary for the cénstrua—

tion of facilltles and to clear and level the Slte

“as needed before “the start of the constructlon

PO prev;de facxlitleS'for dlstrlbntlon'of electrie~

ity water-supply,.drainaqe and.telephone.u
. To ensure prompt unloadlng, tay exemptlon, customs
3c1earance at ports of dlsembarkatlon in: Kenya ‘and

prompt 1nterna1 transportatlon ‘therein of the pro-

"ducts purcnased under the grant.

To exempt Japanese-natlonals_from'Cuetoms duties,

._internal.texes and other fiscal levies which.may .

be imposed in Kenya with respect to the supply of
the products and serviceés under the verified con-
tracts.,

To accord Japanese nationals whose services may be

.Lequ1red 1n connection w1th the supply of the pro-

" ducts and the services under the verifled contracts
. such facilitiés as may be necessary for their entry
“into Kenya and stay thereln for performance of

thelr work,

7o maintain and use properly the facilltles con-

structed and equipment puxchased under the grant.

._TO bear all expenses, other ‘than those to be boxne

by the grant, necessary for the constructlon of the

‘£a0111t1es as well as for the 1nterna1 traneporta-
“tion of ‘the products and sérvices under the grant.

To undertake 1ncidenta1 civil works sueh as fence,
Cif needed. '






AGREED MIRUTES “F DISCUSSIC: 6K THE PROJECT FOR THE
It <OVEMENT OF THE PILOT FARY OF JCHO KENVATTA CSLLEGE
_OF AGRICULTURE AHD TELHHOLOGY

In response to the requast of the Coverpmeat of the Republic of
Kenya =on¢erning the execution of the-prbject for the improvement of the -
prlot farm of lomo Kenyatia sollege of Agricdliure and Technoluéy gnder the
Jaranese grant aid up to seven hundred and eighty million yen (¥ 76v,00,009),
the Government of Japan dispétched a Mission to finalizé the Basic Design
Study based on the Minutes of Discussion deied 3rd June, 1283 on the projeci )
mentioned avove through Jepan Internation €ooperatioﬂfﬁgency'{JICK;_frmn Qii_
16th to 27th Septembey, 198., The Nission had a series of diccussions ”i“’EQE;Z?

tha Kenyan authorities concerned.

As a resuli of the discussion on the report, boih parties agreed to
recomuend o their respective Governments that the major aoints of undarstanding,

attached herswith, be adopted for the implementation of the Project.

' L\'\&E\b _AQV;;&@%’J‘"

!4Rn J T ADAD LETING Ikﬁ:sﬁlcg J’n DJAI
PEUMSNENT SELDETARY YoAM LEARED
MINISTRY OF HIGHER EDUCATION THE SAPANESE MISSION
THE REPUBLIC OF KENYA Jich

22nd September, 1983.






.

MAJOR POITS OF UXDSRSTANDING

Bcth sides agreed in principle to the basic dssion propused

in the Draft Final Report.

" The Kenyan authOritiés desired the moditication of tha

project buildings design to velate to the existing famn

stractures for effective utility.

The Final Reporf_(ZO-popies in Ehglish) on the Project will

be sﬁbmitted to the Government of the Republic of Kenya thréugh

the JICA Office in Nairobi by the end of November 1983,

Project Implementation Comnittiea

The Project Implementation Conmittee should be established by “he

end of October, 1983 to include the following members:-

Kenyan Side |
Permanent Secretary of the Ministry of Higher Education
Director of the Ministry of Higher Education |

Principal of Jomo Kenyatta College of Agriculture and
Technology - Co-ardinator,

Ministry of Finance
Ministry of Works and HoUsfng
Ministry of Water Development

Ministry of Agriculture

ﬁff{oia? or ﬁﬁe twbassy of dapan
Resident'ﬁepreéentativé of JICA Nairobi bffice
Team Leader ¢f sapandse

Project Censultant

Project £ontracior
A-%






Annex 3 Soils in the Farm

The soils of the farm area were surveyed by Kenya Soil
Survey in detail. According to the soil map compiled'by
Kenya Soil Survey in 1978, eight soil units are identified
in the farm area as shown in Fig., A-2. The units are defined
on the basis ¢f physiography, geology, drainage condition, -
soil depth, consistence and texture. The soils in the farm
area have developed on the same physiographic wnit of plain
and dérived from the same geology of pyrocrastic rocks of
trachytic tuffs. However, they are broadly divided into two
groups for the purpose of the practical use of agriculture,
i.e., shallow clay soils and deep clay soils. The shallow
clay soils consisting of PP1M, PP2M, PP3M, PPCl and parts of
PPC2 occupy about 75 ha in total or 56% of the farm area.

In general, the soils are véry shallow to moderately deep,
friable and well drained with gravelly sandy clay to clay
texture, All of them are underlain by petroplinthite (in-
durated murram) or pisoferric materials (loose murram) at
the depth ranging from 10 to 80 cm. The presence of petro-
plinthite on or near the soil surface inhibits root pene-
tration and may limit the use of mechanized agricultural
equipment. The soils of PPM and PPC are correlated with
Cambisols in FAO classification system. The deep clay soils
consisting of PPdl, PPd2, PPA3 and parts of PPC2 extend over
about 57 ha in total or 44% of the farm area. In general,
the soils are poorly to very poorly drained, deep to very
deep, mottled and cracking when dry. Heavy textured, swell-
ing and éracking properties of the soils may affect the
workability especially during the land preparation. The
soils of PPd are correlated with Vertisols or Gleysols in
FAO system.

The 20 ha area demarcated in the farm area is maiﬁly
covered with the mapping unit of PPCl which is an association
of moderately deep to deep soils and shalliow to very shallow

A-10






soils. The two components of the association distribute in
accordance with the microrelief. Since the stone sized
blocks of petroplinthite occur on the surface in places, it
is necessary to confirm the distribution of each component
for the'techniCal design of agricultural use by makihg mnore
detailed s0il survey.

‘Major characteristics of each mapping unit, which are
considered as limitations for arable farming, are summarized
in Table A-3. The part other than suitable for crop culti-
vation can be utilized for pasture, forést of bamboo orx trees
for wind break, tractor training yard, cattle shed, farmpond
and etc.

A-11






Table A-1 Member List of Basic Design Study Team
angd Government Staff Concerned to the

Project

Position Name

Basic Design Study Teanm

Team Leader . Professor Kazuo SHIMAMURA
Project Cooxdinatox _ Mr. Xatsuji ONODA

Senior Civil Engineer Mr. Akira S5AMPEL

Senior Agronomist Mr. Akioc MAEDA
Irrigation Engineer My. Kazunori KATO
Irrigation Engineer Mr. Teruo XAJIMOTO

Government Staff Concerned to the Project

Principal JKCAT Mr. J. M. GITHAIGA
Deputy Principal JKCAT Br. G. A. ORIE
Mipistry of Higher Education,

Nairobi Headquarters Mr. A. K. KIBEBE
Ministry of Water Development,

Nairobi Headquarters Mr. M, MESNY
Finance Officer, JKCAT Mr. E. H. NDUATI
Japanese Team Leader, JKCAT Mr. T. KAWAGUCHI

" assistant Japanese Team Leader, JKCAT Mr. 7. NAKANO
Agriculture Engineering, JKCAT Mr. K. TSURITA
Pilot Farm, JKCAT . Mr. N. MORITA
Horticulture Depariment, JKCAT Mr. H. MORIYA
Course Tutor Irrigation, JKCAT Mr. M. S. IBRAHIM
HOD, Horticulture, OJKCAT - Mrs. BE. M. KAHANGI
Dean, Agriculture, JKCAT Mr. 8. S. WERU
Veterirary Officer, JKCAT Dr. S. G. GICHYRU
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Table A-2 Major Limitations for Arable Farming
Mapping Unit Limitations sent
Shallow clay soils
PPIM 5051 depth (shallow in places), low chemical 2.6 2
fertiliey .
PPN Soil depth (veéry shallow to shallow), low chemical 1Q0.5 8
fertility .
FPP3N " $0il depth (very shallow to shallow}, low chemical 24.9 19
fertility
Sub-total 8.0 22
peep clay soils
PRAL prainage (imperfectly drained to poorly ézained, 1t.2 ©
seasonally waterlogged), poor workability
{swelling and cracking clays}, low to moderate
chemical soil fertility
PR32 Drainage [poorly drained to very poorly drained, 0.9 1
in places waterlogged), poor workability {swelling .
and cracking c¢lays), low to moderate chemical soil
fertility
FPd3 brainage {poorly drained to very poorly drained, 42.2 32
in places waterlogged), poor workability
(swelling and érackimg clays), low to moderate
chemical soil fertility
Sub-total 54.3 42
Associated soils
FECL S0il depth (very shallow to shallow in places} 33.2 26
low chemical so6il fertility
PPC2 soil depth (shallow in places), drainage {(poorly
drained ip places), low to moderats chemical 4. 3
soil fertility
Sub-total 37.8 25
Total 130.1 160
Remarks: P = Plains {Physiography}
f = Solls developed on pyroclastic rocks-trachytic tuff
{parent material or geolégy)
M = Vexy shallow over petroplinthite (murcam)
M = shallow aver petroplinthite (murram)
C = Soil complex or association
d = Dark colour
very shallow 0 - 25cn
shallow 25 - 50 cn
Moderately deep S0 - 80 cm
Deep 80 ~ 120 ¢m
Yery deep more than 120 om
Source: ¥enya Soil Survey, 1978
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