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PREFACE

In response to a request from the Government of the R'epublic of Kenya, the
Government of Japan decided to conduct a feasibility study on Kano Plain Trrigation Project
and entrusted the study to Japan International Cooperation Agency (JICA).

JICA sent to Kenya a study team headed by Mr. Hiroshi Yamamoto,
Nippon Koei Co., Ltd. from August 1990 to November 1991,

The team held discussions with the officials concerned of the Government of Kenya,
and conducted field surveys at the study area. After the team returned to Japan, further studies

were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government
of the Republic of Kenya for their close cooperation extended to the team

January, 1992

ol g

Kensuke Yanagiya
President

Japan International Cooperation Agency
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SUMMARY

lntroductiqn

01

0

03

This Final Repoit has been prepared in accordance with the Scope of Work for the Feasibility Study on
the Kano:Plain Irrigation Project agreed upon between the Lake Basin Development Authority, the

-Goveriment of the Republic of Kenya and the Japan International Cooperation Agency, the Government
of Japan on the date of November 16, 1989.

The main objectives of the qtudjr are to conduct a feasibility study of an irrigation project of about

- 26,000 ha extending over the Nyakach and Kano Plams asa part of the Sondu River Multipurpose

Development Project.

The study area of about 60,000 ha is located at almost centre of the LBDA Region,which extends at
about 380 km northwest along national road route A104 and Bl from Nairobi.

Back'ground
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Kenya is located in the equatoriél zone of the eastern Africd and occupies her territory of about
583,000 km2, of which about 572,000 km? is dry land and 11,000 km? is open water. The country

 exhibits a considerable climatic variation from humid and hot in coastal plain to dry and cool in highland.

As of 1988, the total population of Kenya is estimated to be 22.7 million people and it is also forecast at

27.2 million people in 1993 with a growth rate of '% 7% per annum. The population density is also
estimated to be 38 persons/km? in 1993,

"The gross ‘domestic product (GDP) of Kenyd 'mamed K£ 7,330 million in 1989 at current price

basis cmrespondmg to the per-capita GDP of K£ 343 (US$ 317). The agricultural sector plays a
dominant tole in the national €conomy, sharing about 30% in the gross domestic products and
contributing nearly 60% of the export earning. The agricultural sector grew 4.2% per annum.
Furthermore, this sector provides the largest employment opportunity, produces foodstuff for the national

population, and supplies raw materials for the industrial sector.

The average annual production of staple food in Kenya has reached 3.5 miition ton in tofal during 1985
thru 1089, Cash crop such as coffee, tea, sugarcane,pyrethrum, and horticulture is important in Kenya as

" well as the staple food crop. The export amount of horticultural products has been recently expanding in
~ - this country; it has reached more than 150 thousand tons or over 10% of the export carnings

' Agriéult_ural produciion in this country remains mostly under rainfed condition and is divectly affected by

the climate, Irrigation development is hence essential for self-sufficiency of the staple food in this

. country.

' Land tenure in Kenya is d1v1ded into two categories, i.e. small holders including landless tenant farmers

and large scale farmers. Small scale holders are the majority of fariners,but produce mainly staple food
crops for subsistence and very little surplus for marketing, Large scale farmers conduct commercial
farming and produce both cash and food crops for local export market.

The Sixth National Developinent Plan coverihg the period of 1989 thru 1993 ha been issued. In the Plan
agriculture continues to play a leadmg role in feeding populauon, generating employment and incomes,

contributing to foreign exchange eamnings and inducing growth in other sectors of the economy During

the Plan period, this sector is targeted to grow at the rate of 4.5% per annum.

: Irrigation. deve!opmcnt makes a major contrlbuuon to the attainment of objectives of the development
. plan. However, irrigation requires highly spec:lalized agronomic and water management technologies. As

of 1986, it was estimated that Kenya had irrigation potentials of about 500,000 ha and about 300,000 ha

- suitable for drainage improvement and valley-bottom reclamation.

LBDA Tegion occupfes about 39,000 km? in the western part of Kenya accounting for about 6.8% of the
total land of Kenya. The poputation in the LBDA Region is estimated to be 8.9 million as of 1988,
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corresponding o about 40% of the total populduou of Kcnya Thc averdge populauon denelty is
calculated to be 170 r.ncr‘;ons/km2 for the Region. ' : :

The gross regional domestic: product{GRDP) of the L BDA Regmn is esumaled at K£ 2, 670 million in
1989, This GRDP shares 36.4% of the GDP of Kenya. - Agriculture is the largest sector in this region,

- contributing about K£ 1,360 million or nearly 50% equwaleuce of the fotal GRDP of the Regton

Over 70% of the total land in the Region are class;ﬁet[ as ‘either high or medlum potemlai based on
average annual rainfall. About 55% of the potential land or about 1,549,000 ha have been developed for
dgnculture The remaining vast potential tand stitl h'ls not been fully utilized so far.

The Lake Basin Developmem Authority was estabhshed in 1979 on the basis of the Parliament Act. Ti he
LBDA set forth its 2nd Five Year Plan (1989-1993) 1aking into conisideration the position of the Region
in the national cconomy, the development potentials and consirainis, and the . concepts of national
development. In the 2nd Five Year Plan about 38 projects are ongoing and planned in the energy
resources development, agricultural, livestock, and fisheries development etc. In this Plan; top priority is
given to the Sondu Miriu Multipurpose Project which is comprised with Sondu-Miriu Hydro-power
Project, Magwagwa Multi-purpose Water Resources Development Project, and Kano Irrigation Project.

The Study Area
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The study' area extends southeast of Kistmu Mumél'pd'hty, the capita! of NYanzé'Prdvmce .
Admimstratweiy, the area comes under two districts of the Nyanza Province, viz. Kisumu and South
Nyanza _ .

The study area is physiographically divided into three zones, viz. Ketidu bay strip, Nyakach plain and
Kano Plain. The Kendu bay strip occupies western pari of the arca and is sharply slanting froni the south
to north, and rather undulating.” The Nyakach plain, gently sloped piedmont plain, extends in the middle
of the study area.. The Kano plain widely extends in the northen part, and it lies on vast flat afluvials
with the elevation between 1,135 m and 1,300 m above MSL.

The popu!ation in the study area is estimated at about 242,400 . as of 1990 and forecasted at about
325,000 at the end of the 20th Century. The population density in the area is estimated at about
349 persons per km? for the LBDA Region. About 55% of the popuiauon in the study area are engaged
in the agricultural sector.

The climate in the study area is chdractenzed by two distinct seasuns ie. 1amy S2as0n and dry season,
according to the distribution of rainfall, The rainy season is Farther sub-divided into iong rainy season
from March to May, and shert rainy seasen from October to December. Likewise the rainy season, the
dry season is also sub-divided into long dry season and short dry season. Annual rainfall i in the area
ranges from 1,100 mm in the south and to 1,600 mm in the north,

Mean monthly maximum temperature in the study area ranges froru about 27°C to about 32‘-’_C and the
annual mean minimum ranges from 14°C to 18°C. The relative humidity rather narrowly varies between
55% in the dry season and 75% in the rainy season. The Kano and Nyakach plains are blessed with
favourable climatic conditions tor the growth of various agricultural crops.

Predominant soils in the study area are black cotton soil, sandy red soil, aud'lateritic soil. ' The black
cotton is widely spread over in the Kano Plain. The sandy red soil is distributed in foot of slopes and
piedmont plains along the escarpment of the granite rocks. Distribution of lateritic soil and lateritic
ironstone coincides with phonolite distribution, '

5-2
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The potential of land for upland and paddy crop production is appraised as fotlows:

1) for paddy plant

Suitability - Hectarage ' ‘ Percentage

Class (ha) (%)
St - 9160 12.6
2 $26,350 36.1
$3 - - 16,690 22.9
NS 20,780 28.4

“Total 72,980 100.0

2) " for upland Crops

Suitability . Heciarage Percentage
Class - - (ha) (%)
51 ' 2,850 39
.82 _ 13,950 19.1
583 : - 36,900 . 50.6
NS : _ . 19,280 - . 264
- Total : 72,980 106.0

Water in the Sondu river is a main water resources of the project. Annual mean runoff recorded at lower

‘basin amounts to about 1,293 million m3. The flow in the Sondu is regulated after Magwagwa dam is
~constructed. . The Sondu-Miriu Power Staiion intakes required discharge according to the flow released

from the Magwagwa dam and send it to its turbine through penstocks. Available mean monthly
irrigation water resources with five-year non-exceedence recurrence are estimalted as foltows:

(unit:m3/sec)

Jan  Feb  Mar Apr 'May_ Jun Jul  Aug  Sept Oct Nov -Dec

8.5 184 185 198 212 203 195 198 205 192 19.1 19.1

Nyando river is the second largest river in the study area. Annuat runoff of the river is estimated at about
360 million m>. Non-regulated flow of the Nyando river would be available to supplement the water

-resources transferred from the Sondu river,

Three Natf_bna! roads i. . Route B1, A 104; Al, traverse in the study area. The main railway line cxtends
from Mombasa until Kisumu by way of Nairobi. A domestic airport has been daily operated in the

“suburb of Kisumu. The lakeside towns and neighbouring countries are linked each other by means of
- navigation system, such as sieamers and cargo ships.

'In the Nyakach plain, the Ministry of Water Development has constructed pipe fine system for domestic

water supply. The waler for the system is oftaken from the Sondu river and treated in the plant Jocated
Sondu village. ‘The total length of the main pipe line in the study area is about 40 km and the number of
totat taps are about 180 pieces. - :

Meanwhile, LBDA commenced Rural Domestic Water Supply and Sanitation Programme (RWSSP) in
South Nyanza, Siaya, Kisii, and Kisumu District in 1985. This project involves construction of bore
holes, hand dug wells, dams, small pipe water scheme, spring protection, and roof catchments.  Within
the cutrent Development Plan, 180 number of water points will be developed in Kisumu District through

" the RWSSP..

'_I‘wénly's'evén ilrigalion_'s:chemés have been developed with a total irrigation area of about 4,300 ha in the
study area since late 1960s. These schemes can be classified into i) National Irrigation Board (NIB)
schemes and ii) Provincial Irrigation Unit (PIU) schemes. Firstly, the Ahero scheme of 870 ha was

5-3
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impleniented by NIB as a pllot Qcheme for paddy culuvauon in 1966 followed by the West Kano scheme
implemented also by NIB in 1969

PiU started construction of small scale paddy field irrigation schemes in early 1980s, and twenty five
schemés have been developed so far depending on seasonal water resources in lowlying area. The
irrigation system in these schenies is therefore not year-round but seasonal. ' Mosi of the PIU schemes are
rather small ranging from four ha to 250 ha. Unlike the NIB schemeﬁ the construction and operation of

. the PIU schemes have bcen made by the farmers' initiatives.

More than thirty rivers and tivulets are identified in the sludy area. These rivers in the Kano Plam are.
characterized by extremely gentle gradients of river beds and small cross section compared with their

* magnitude of floods, resulting in stagnation of ﬂoodmg The other major factors causing floods in the -

Plain are high intensity of rainfall, siltation in the river channel,and incidental rise of the Lake water
level,etc, .

The \/linislry of Water Development started a construction of the flood protection dike of the Nyando
river in 1985, which consists of three phases. The construction in 1985 completed but none in 1986 due
too faihire in machmery . :

About 53,000 ha or 73% of the total land resources (73,000 ha) in th_e study area are cultivable. Out 6f -
this cultivable land, only about 17,000 hz are cultivated and the remainder has been usually left as fallow,
pasture, and scrubs. Upland field and pastire have been alternately cultivated with several years interval.
Fallow stage of the paddy field in the area has been aiso usecl for the pasture.

Main crops grown in the area C{)nsm of cereals, such as maize, sorghum and rice, foilowed by pu]ses,

* cotton, and tuber craps. The cultivation pattern and growth period of crops are affected by seasonal _

distribution of rainfall and flooding. Maize, sorghuim, and pulse for the tong rainy season are planted
during February to March, and harvested during June to August. These crops are mostly mler—cropped
each other. Jmiproved hybnd varieties and composﬂe varieties have beert mlroduced so far.

Farm Operatlon in the area is mostly carried out by m_anpc-wer. Caitle powcr- is usecl for only soil
prcparation-and transportation of farm prodicts. The upland crops excepl cotton are usually cultivated
under no chemical and fertilizer applications. Cotton plant is generally applied pesticides for twice to-
four fimes in a season. ' Lo

The cropping season of paddy in the PIU schemes is affected by water condition, rainfall, and ﬂoodmg
Double cropping of paddy has not been tried so far. ‘Transplanting is. made in'the paddy field, Land
preparation for nursery and before transplanting are mainly carried out by cattle power and manpower in
the PIU schemes. In the NIB Schemes, however, ploughing and harrowing dre made by iractors and
puddling done by cattle. The other farming operations are made by manpower. :

Yield of maize, sorghum, paddy, cotton, and sugarcane is of about 1.9, 1.1, 3.3, 0.3, and 52 ton/ha
respectively. The yield of each cfop is relatively low compared with that in the world level, Crop yields
fluctuate year by year and place to place. The main reason may be due to low farm input, poor
management and some kinds of stress. ‘

Farm size in the mady area w:dely ranges from 0. 4 ha 03 21 ha. Average farm size is estimated at about
3.1 ha, which is comprised with 1.7 ha of cultivated land, 1.0 ha of pasture, and 0.4 ha of homestead. In
case that farmer cultivates paddy field, the cultivated land held by the ayerage farm household consists of
1.4 ha of paddy field and 0.3 ha of upland field.

Land ownership of agricultural land in the siudy area can be categorized as owner farmer, share croppér,
tcnant, squatier, and hired. Among them, the owner farmer shares 63% of total agriculivral and,
followed by the share cropper of 33%. The share of the r'emaining three calegories are negligible small.

There are five rice mills in and amund the area mcludmg LBDA's rice mlll whlch tota capaclty 15 more
than 230 ton/day. There exist many smail scale grain mills for maize, qorghum millet, and cassava. A
ginnery owned by Cotton Board of Kenya is located at Kibos. Its capacity is of about 2,000 ton per
season. Three large scale sugar factories are located at Chemelil, Muhoronl and Miwani. Their total
capacity of them is of more than 2,000,000 ton per year,

S-4
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Most of farm inputs are supplied by Kenya Grains Growers Cooperativc’ Union Ld(KGGCU). From the
KGGCU, farm inputs are mainly handled to farmers through primary cooperative societies or private
dealers. Prices of farm inputs are controlled by the Government, But, the retail prices fluctuate location
to location due to the transportation cost. Prices of the main crops are regulated by the Government.

' Aheroj irrigation Research Station of NIB is established and operated in the Ahero Irrigation Scheme in

the study area. The results of the research in the station have been applied both for the NIB and P1U
irrigation schemes, Besides, Cotton Rescarch Station and the Sugarcane Research Station, have been
operated at Kibos.

The Ministry of Agnculture has the Extens:on and } Manpower Development Division ‘which has a
responsibility for extension works in the national level. ‘Assistant Director of Agncuilure is in charge of
at provincial level. Further, Senior Agricultural Officer and specialists are in charge of the extension
works at district level. This organizational line continues up to the locational level.

There exists hundred fifty six of primary cooperative societies and cooperalive unions in the Kisumu
District. Most of the purchasing and marketing are made through the cooperative societies. Most of
these societies are organized by crop or other exclusive function.

A gross income of the average farm household in the study area is analyzed about Ks.28,000 per annum.
A 82% of the gross income or Ks.23,000 is generated from farm income. Net annual reserves in the
average household are estimated at Ks.2,500 or 9% of the gross income by deducting the gross outgo
from the gross income.

‘Needs of Irrigation Development

Despite of endowed natural and human resources and much effort for development by Authorities
concerned, the Regional economy in the Lake Victoria Basin remains relatively low level in companson
with the national economy level. In order to improve fegional economy , agriculture which is the top
leading sector in the Region should be intensively developed. In line with the concepts of the current
LBDA’s Five Year Plan, the maximum intensification of and use or vertical expansion in the existing
agrlcullural land in the area should be attempted maintaining present cropping pattern as far as p0351ble
Irrigation development will make a sure contribution to the attainment of such intensified land use in the
area.

The Nyakach and Kano Plains have been noted for long time as the most promising area for mlgated
agriculwural dévelopment due to its endowed land and water resources, favourable climatic conditions,
sufficient labour forces, and its strategic location in the centre of the Region. In the 6th National
Developmem Plan, this plam is nominated as one of the most favourable irrigation potential area. Such

- being the situation, there is pressing needs for implementation of a large scale 1mga110n scheme in the

Nyakach aﬂd Kano Plains.

Prospectlve Development Plan

47

The irrigation pro;ect should aim at extension of etab:l;zed irrigated agriculture through exploitation of a
large scated year-round irrigation system. Main concept for agricultural and irrigation development in the
area are set forth as follows:

i) Crops and its cultivation area should be d.c'tcrmined'in'consi_demtion of land suitability, knowledge of
farmners, exisling capacity of processing, marketability and profitability, government policy, etc.,

i} Cropping intensity should be increased as far as possible to realize the maximum use of newly
exploncd tmgatlon waier,

m) Optlmal croppmg pattern would be ].,ud out in view of agro-water economy: water consumptive crops
would be grown in the rainy $eason, in principle,

iv) 'Agricultural supporting services would be strengthened for effective farming operation.
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v} The available water resources rdeaxed from the Sendu-Mitiu Hydro power ‘:!auon would be
transferred to the Nyal\ctch and Kano Plains to the m'uumum extent,

vi) ”lhe perennial swamps:such as the I\ano and Central Swampq would be exdndcd from the project
from the viewpoint of ecological conservation, flood detention, and project economy,

vii}) Anoptimum scale of the developmenl would be formulated and unfdvourabI¢ area would be excluded

in order to make the project economically viable and financially bankable, .

- vili) - lirigation development plan in‘ihe Nyando-river basin would be formulated on the assumption that a

comprehensive flood control and basin development plan would be implemented in parallel with this
project. The flood control plan in this project,thus, would be studied only for sniall tivers developed
in the project area. .

Crops and cropping area are deterimined bdsed on the concepts described before. The propesed croppmg
pattern is summarized as follows:

Long rainy Season Short rainy Season Heclareage

Paddy . Beans o . ' 2,690
~ Maize Paddy - 1,740
Maize Cotton/Beans 1,530 -
Suparcane Sugarcane 5,130
Vegetables Vegetables ' 1,570 -
Fruit tree . Fruit tree 1,000
Napier Grass Napier Grass . L2100

Total - o 14,930

Introduction of the cropping pdttem mentioned above brmgs about change of land use in the pro;ect area
as tabulated below. .

_ (Unn:ha)
Category Without " With o
of : Project Project - Balance
Land . condition condilion _

Paddy Field 780 4430 +3,650
Upland Field 5,920 10,500 o +4,580
Pasture 7,400 _ 0 -7.400
Scrubs 830 A -830

Total _ 14,930 N 14930 - . 0

Since hectareage of major crops and cropping intensity increase through’ develﬂpmg irrigation facilities,
labour requirement increases and fallow period of field becomes shorter. 'The maximum early and late
monthly requirements are estimated at 23,130 man-days in early August and 23,760 man-days in late
August respectively. Both maximum requirements are nearly covered wuh the poetential labour force of
about 24,220,

After completion of year round irrigation system in the area, proper farming pr'lélices ar¢ essential for
realizing full exploitation of agricultural potential in the area. For this purpose, it is necessary to
introduce new high yielding varieties and varieties resistant to pest and diSCE\SB good seeds, appropriate
cultivating practice, fertilizer application inethod and appropriate plant protecuon method aiong with
development of irrigation facilities.

Taking into account of recurrence of available water resources from the Sondu river and'rai_nfa!l inthe
project area and making reference to the diversion requirement for the past 19 years the peak divérsion
water requirement for the 14,930 ha with the proposed croppmg pa{lern is e:,tlmated dt about 18.5-
m3/sec.

Two main canals are proposed originating from the Sondu-Miriu Power Station, Nayakch-Kano Main
canal starts from the power station to castwards and finally debouches into the Nyando river, It .

S-6



commands about 13,680 ha in the Nyakach and Kano plains, which consists of Sub-area -2, 111, IV, and
V.. South Nyanza main canal starts from the power station to westwards and cross with the Sondu river
from ught bank to left bank and finally YC‘lChLS to Kendu Bay. It covers about 1,250 ha of sub-area I1- |
and [,

54 A drainage improvement plan is envmged 50 as to drain the dmumge waler from the project area into the

Nyakach Swamp as far as possible for purification of polluted water by irrigated agricultute based on the
_ 1ecommenddtlon by waler quality aqscssment study.

55 Sm]s in the prcuecl area are widely chsslhed into optimum to marglml suitable to surface irrigation.

Considering to_poglaph_lc comdition and cost required, furtow irrigation is proposed in the project. All
“crops proposed in the project other than fruit tree are suilable for furrow irrigation. In some areas in
which land slope is rather steep, furrow should be made diagonaily or paraliel 1o the slope.

56 Existing roads in the project area are low-embanked and rather deteriorated by habitual floods
inundations.In order to make the roads all-weathered,the embankment work would be proposed at the
porllon of roads in the low-lying area.In addition,laterite pavement also would be proposed as required
according to soil mechanic condition, Proper number of bridges and causeways would also be proposed
to traverse main perennial and seasonal streams.

Project Works

57  All the irrigation and drainage facilities are disposed at proper site and location it order to make the
-system for 14,930 ha fully function.” The main facilities consist of 1) reguiating pond, ii) main irrigation
canals, and its related structures, iii) secondary canals and its related structures, iv) drainage canals , and v)

tertiary canal system and on- farm devetopment, and vi) farm roads. Salient features are summarized as
follows: :
i) Regulating pond effective storage 634,000 m3, effective depth 2.5 m, (rapezoidal
i T : " ¢ross section, bottom width 130 m & 120 m (2 lanes)
i1} Nyakach-Kano Main Canal 46 km, design discharge 16.4 - 4.4 m3/fsec, trapezoidal cross
: section earthen type, longitudinal slope 1/7,000 - 1/3,000, bottom
width 12.0 - 0.8 m, water depth 2.05 - 1.4 m
iii) South Nyanza Main Canal 6 km, design discharge 1.5 - 0.9 m3/sec, trapezoidal cross section
I : earthen type, longitudinal slope 1/3,000 - 1/3,000, bottom width
1.5 m, water depth 1.4 m
iv) Secondary canals - 213 km, design discharge 1.5 - 0.3 m3/sec, trapezoidal cross
section earthen type, longitudinal slope 1/1,000 - 1/500, botiom
width 2.0 - 0.5'm, water depth 0.8 - 0.5 m
v} Main and secondary drains 266 km, design discharge 225 - 13 m3/sec, trapezoidal cross
' section earthen type, bottom width 20.0 - 3 m, water depth 3.3 -
2.0 m
vi} Terliary canals . 414 km, design discharge 70 - 30 lit/sec, bottom width 0.3 -
: : 0.2 m, water depth 0.5 m
vii) ‘Terliary drains o 415 km
viii) On-farm works paddy field 4,430 ha, upland 10,500 ha

57
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Stagewise execution would be applied for the proposed f)roject tak_ing into account of project scale,

development stage of water resources, and experience of execution body,etc.. The execution of

construction works would be divided into three phases as listed below- in accerdance with the sub-area:

Piase Availability of Water Resources - _ Sub-Area . Hectareage

I - With Sondu-Miriu Project’ © . Partof11-2 2,380
1] With Sondu-Miriu & Magwagwa L, IT-1, part of 1-2 11} 4,880

il -ditto- IV, v ’7_,6‘70' -

The Sondu Miriu Hydra power iject is scheduled to cominence ils operdnon in July,]997 P‘nse I of
the project should be implemented keeping pace with the implementation of the Sondu-Miriu project.in
order to divert irrigation water from the Hydro-power plant. Phase-1 will start in 1995 and complete in

1998, After completion of the construction of Magwagwa dam and upon financial arrangement, the

construction of Phase-H and -1 will be commenced in sequence. The period requ1rcd for the conipletion
of all the works is assumed at 12 years mcludmg detailed demgn .

The LBDA will become an execuling agéncy for conslrucnqn of the Kano Irrigation Project. Taking into
account the existing manpower in the LBDA,it would be recommendable to establish-a project
construction: office under the direct control of the Managing Director; the project construction office
would be installed as an independent organization from the LBDA, and managed and operated by the
project coordinator who will be appointed by the 1 \dandgmg Dlreclor of the LBDA

Operahon 'md maintenance of the main project facﬂmes w1ll be undcrlaken by the project otﬁce Al the
on-farm level Water Users’ Association will be organized for operation and maintenance of the tertlary
system. . .

Cooperative socnenes will be orgdmzed by the farmers in order to mulually ass:sl Tarniers to plocure and
distribute farm inputs, to collect and handle farm inputs, to supply agricultural credits, etc. Agricultural
extension and supporling services is to be reinforced by the project office to guide and ass:st farmers o
the irmgated agriculture.

Project Evaluation

63

65

66

Total project cost are estimated at Ks.5,814 million (US$ 207 million) including physical contingency
of 10% of total direct construction cost and price contingency. Annual operation and maintenance cost is
estimated at Ks.28.5 million at the full development stage. Replacement cost is estimated at Ks.17.4

* million for gates having useful life of 25 years and Ks.15.3 million for light O&M equipment of which

useful life is of 10 years. The project cost by phase is summarized as follows: .
' : (Unit: million K.}

_ Whole Project ~ Phase-1 Phase-II Phase-TH
Local currency portion 1,446 249 ' C 478 719
Foreign currency portion 4,368 1,012 1,413 1,943

Total amount - 5814 1,261 1,891 2,552

An annual mcremem'xl bencfits are estimated at Ks.642 million at full development stage in economic
price. An economic construction cost is estimatéd al Ks.3,534 million and economic operation and
matntenance cost is at Ks.23.5 million.  The replacement costs are also converted to economic cost and
is periodically disbursed according to its useful life. .

Economic feasibility is assessed in terms of the eéconomic internal rate of return (EIRR), benefit minus’
cost (B-C), and benefit by cost ration (B/C) on the basis of a 50 year economic project life.  The

economic internal rate of return is calculated at 13.9%. The B-C and B/C is at Ks.730 million dnd 1.44 -
respectively. Thus the project is quite feasible. '

A financial feasibility of the project is evalualed from the vwwpomt of farmcr s economy and capital cost
repayment capability. From the farmer's economy viewpoint, the project will bring about a great’ net

5-8



67

68

reserve, Thie net reserve is dlftmcm flom sub -grea to sub-area i.e. Ks. 68,500 ro Ks.129,600 per farm .
house hold per annum.

As for the repaymem capablhty analyses it is 'mume(! that the capnal required for the project
construction would be. ,n’mngcd under the following conditions.

i) Bighty-five percent of the project cost is financed with foreign currency by bilateral or international
monetary orgamzdnon wnh interest rate of 2.5% for repayment period of 30 years including 10 years of
. grace period.

it} The remdmmg 15% of the capital cost is arrangud wuh local currency by the gove: nment budget

allocation without repayment.

it} A government subsidy is assumed at income {Tow side in order to make a balanced cash flow statement

and attain re.—paym:':nt. of the financial loan amount.
The loan rep'lymem amount by the Government of Kenya is eﬁnm'lled at aboui Xs.216 million.
In addition to the direct beneﬁts counte(l in the economic evaluation, various secondary and intangible
benefits andfor favourable socio-economic impacts are expected from implementation of the project as
follows:

i) Increase in employment opportunities by the construction and intensive farming,

i

Loy

Y Foréign exchange saving,

i) Secondary.din;cl benefil to agro-based industry such as millers, merchants and transporters,
iv) Improvement of transportation in the rural area by the construction of road,

v) Mitigation of flood damage, |

vi.)- improvement of domestic water supply,

vii) - Demonsiration effects of the project to other project, etc.

Environmental Assessment

69

70

Kl

72

Environmental study is made to assess impact caused by implementation of the project in particular with
‘water quality in and around the project area and ecological and vector borne diseases.

Currently the Nyando river shows more serious condition than the Sondu river due mainly to drainage
from several agro-processing factories located in the middle reach of the river. The Winam Gulf and
Nyakach Bay seem to be in rather eutrophic condition.

The project might cause more significant impacts on waler quality of the Nyakach Bay than that of
Winam Gulf. Eutrophication in the Bay might be gradually accelerated by the implementation of the
project.  Meanwhile, there is less acceleration of the eutrophication in the Gulf even by the
implementation of the project. Swamp extended between the Bay and project area has important function
for purification of pollution load. Main drainage canals should be aligned not to directly flow inio the
Bay but to flow into the swamp 50 as to utilize its purification capacity. Curtailed use of irrigation
waler by applying proper waler management and etfective use of rainfall is strongly recommendable. It is
essentidl for.the project to establish monitoring and environmental management plan. 'Ihe existing
- swamps should not be reclaimed for agricultural production.

The study area has a high potential for woodland due to relatively high rainfall, but most of the area has
been modified by grazing , burning, and cultivating. The study area has been cultivated and popuiated,
and is not suitable for wildlife. The ecosystem of fish in the Gulf is being changed by migration of nile
perch and tilapia. The Kano plain is classified by WHO as a holoendemic malarial zone. Most of the
plain is also classified as schistosomiasis infected area,

$-9



13 Dongt, and 'tpplwauon of d;,muliuml chemicals ‘would be hmlted 16 hu,h value crops. Low {oxic arid
decomposable chemicals would be selected: Tt is possible 1o reduce soil érosion by applying proper
waler and farm managemem Roule of canals wouid be planned fo avoid vesettlement. Since the main
spectes such as nile pearch, nile tilapia.and rastrinéobola seem to be tolerant of [he duer:omtmn and
cutrophchsnon of water, neganve t,ffeClﬁ on |I\h€1)’ may not serious. :

74 Lffect-on the vector-borie (Ineaqes woufd reach serious condition. T he foﬂowmg is the lccommcnd'ib]e :
< rand pl acucabie counternzeasures for prevention of these diseases: '

i) Toclean c:_lllzﬂs to remove water weeds,
ii) Intreduction of chenwprop_ﬁﬂakis and chemdthérapy 'for inhhbifants in'the- projéét'éreh. B
iti) Dispalch of professaoml staﬂ such as pqras:tolouls{ mlC]‘OlelOng{
iv} Elumn'mon of water pools for mosquno conuoi |
v) Apphcauon of mallmc:dmg and lﬂ‘;f:CllCldB or mhng for breedmg sites,
vi}" ‘Educational campaign for pubhc health,
vi:i) Regular hous_e spraymg of m_secticnde in thg e_fm_:nded arez_l,.r :
viii} - Biological control by 'in.troud'ucii.ng predator.ﬁshes, 7
ix) Distribution of mosquito nets by the A'ull.mrities Con.cern.ed.

© x) Use of long rubber shees, etc.

Conclusion and Recommendaltion

75 The proposed irrigation project is technically and economically feasible. It'is, therefore, recomimended to
implement the project so that the project will subszanually conmbule to not on!_y the district, but also
the LBDA reglon and pational economy. .

76  The Gulf is isolated from the Lake VlClOl’]a wuh a narmow mouth It is therefore dn‘ﬁcult to rétrieve clean
water quality once the gulf would be sermusly poHuted Monitoring of water qualtly and phyloplankton
should be started as e'nr]y as poss:ble o

77  Effect on the veclor borne diseases wou!d reach serlous condmon L1kcw15e NIB LBDA also s’mu[d _
strengthen its effort for the public health contiol through streng!henmg of section for environment and -
public health. In addition, regional public health improvement program aiso should be exectited by the
LBDA in collaboration thh the Authority concemed . :

78 Indue conslderauon of the 1mp1ementauon schedule of the Sondu Miriu Hydrc power pro;ect the detail .
design works for the Phase-1 of the project should have been commenced by early 1993 at the latest. In
the detail design stage, further in- -depth study should be made on water quailty conservauon of the water
hody in and around the projecl and water bome dizeases. .

79 Farming pracnce:, would be remarkably chdnged w1th lhc unpiememauon of [he pro}ect ‘New 1rngated
farming practices should be attained through strengtiiening of existing farm support services, and setfing-
up of the new farmers* organization. In order to execufe better agricultural supporting services, the LBDA
should start a training of extension workers for smooth introduction .of irrigated farmmg, and the - -
institutional staff who would directly concern the establishment of farmers' organwauon P
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d = Day Ks. = Kenya shilling
yr = Year KE£ = Kenya pounds (20 Kenya shillings)

US$ = US'dollar
Yen = Japanese Yen

- Xii -



Conversion Factors

From Metric System To Metric System

Length 1 cm = 0.394 inch 1 inch = 2.54 cm

1 m = 328ft = 1.09 yd S 1t = 30.48 cm

1 km = 0.621 mile 1yd = 91.44 cm

1 mile = 1.609 km

Area lem2 = 0.155 sq.in 1 sq.ft = 0.0929 m?

1 m? = 10.76 sq.ft. 1 sq.yd = (1.835 m?2

1 ha = 2.471 acres 1 acre = (.4047 ha

1km? = 0.386 sq.mile 1sqmile = 2.59 km?
Volume ~ 1cm3 = 0.0610 cuin 1 cu.ft = 28.321it

1 Lt = 0.220 gal. (imp.) 1 cuyd = 0.765 m3

1kt = 0.29 barrels 1 gal. (imp.} = 4.55 it

1m3 = 353 cu.ft 1 gal. (US) = 3.791it

105m3 = 811 acre-ft 1 acre-ft = 1,233.5 m3
Energy 1kWh = 3,413 BTU 1 BTU = 0.293 Wh
Temperature °C = (°F-32) 5/9 oF = 1.8°C + 32
Derived Measuies .

1m3s = 353 cusec 1 cusec = 0.0283 m3/s

1 kgfem? = 14.2 psi 1 psi = 0.703 kg/cm?

Lton/ha = 891 Ibfacre 1 Ib/acre = 1.12kg/ha

106m3 = 810.7 acre-ft 1 acre-fi = 1,233.5 m3

I1mds = 19.0mgd 1 mgd = 0.0526 m3/s
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1. INTRODUCTION

1.1 Authority of the Report

- This report is prepared in accordance with Clause V of the Scope of Work for the
Feasibility Study on the Kano Plain Irrigation Project (hereinafter refetred to as "the Project”)
agreed upon between the Lake Basin Development Authority, the Government of the Republic
of Kenya (hereinafter referred to as "LBDA™) and the Japan International Cooperation Agency,
the Government of Japan (hereinafter referred to as “JICA"), on the date of November 16,
1989. ‘

The report presents the final results of the feasibility study on the basis of the Ist, 2nd
and 3rd field works and the twice home office works, mainly containing findings of present
conditions in and around the study area, the clarification of constraints for development, basic
concepts for development, prospective development plan and development of project works.

1.2 History of the Project

The Sondu river and its surrounding basin have been noted for long time for its
endowed water resources and potentials for irrigated agriculture. The study entitled "Kenya
Nile Basin Water Resources Survey" was firstly undertaken by Sir Alexander Gibb, UK
consultants, during 1954 thru 1956. This study seems to be incipient for irrigation
development in the Kano plain by inter-basin transfer of the Sondu river.

After establishing LBDA in 1979, a reconnaissance survey for the Sondu River
Multipurpose Development Project in the Lake Victoria Basin was made jointly by the
International Development Centre, Japan and Nippon Koei Co. Ltd. Tokyo, in 1980. Based
on the conclusion and recommendation in the Reconnaissance Report, the Government of the
Republic of Kenya (hereinafter referred to as "Kenyan Government") made an official request
of téchnical cooperation for the feasibility study on the said project to the Government of
Japan. In response to the request, JICA, an official agency under the Government of Japan,
dispatched a contact mission to conclude the scope of work for the study.

In accordance with the scope of work agreed upon between JICA and LBDA, JICA
dispatched a team for the implementation of the study for the Sondu River Multipurpose
Development Project. The Team undertook the feasibility study for the Sondu Hydropower
Development Project and the pre-feasibility study for the Kano Plain Irrigation Project
simultaneously during 1984 thru 1985.

Meanwhile, in response to the request of the Kenyan Government, the United Nations
Development Programme (hereinafter referred to as "UNDP") also dispatched the C. Lottis
Associati Team for the basin study in the Lake Victoria during 1982 thru 1985, as a series of
technical assistance to Kenya. This team also undertook an overall master plan study for
drainage and irrigation of the Kano Plain Region, and basin water balance and inter-basin
transfer studies.

1.3  Summary of Previous Study

1.3.1 Pre-Feasibility Study on Kano Plain Irrigation Project by JICA Study Team

In accordance with the scope of work concluded between LBDA and JICA, the study
area was extended to about 20,000 ha from the Kendu Bay in the south-west to left bank of the



Nyando river in the north-east, In the course of the study, it was found that the area extending
between the right-bank of the Awach-Kano river and the left bank of the Nyando river had
been overlapped with that for the master plan study for the drainage and irrigation of the Kano
Plain Region which had been ahead the pre-feasibility study by the JICA Team. In order to
adjust between both studies, the said area was thus excluded out of the scope of the study for
the JICA Team.

" Due to the exclusion of the study area bcyond the Awach-Kano river, only one third of
the available discharge from the Sondu river system was diverted for the Kano Irrigation
Project in this study. The Imgauon area of only 8,540 ha was thus delineated between the
Kendu Bay and the Awach-Kano river in this study in spite of abundant water resources.
Upland crops such as maize, beans, cotton, and groundnuts, and paddy nce were selected in
the cropping pattern of the project.

The: total construction cost of the project was estimated at Ks 971 million (US$ 64.7
mlllxon) including physical and price contingencies. The economic internal rate of return for
the project proposed in this study was computed at 16.3% based on 50 yéars of the project life.

1.3.2 Master plan for drainage and irrigation of Kano plain region by UNDP team

The study was substantially launched in July 1983 and ended in October 1985. The
study area-covering about 71,000 ha was bounded to the north by the line of the Kisumu-
Nairobi railway, to the west by the suburb of Kisumu and by the Lake Victoria, to the south
and east by the Asawo river and Awasi-Chemelil road. The master plan proposed the
following various measures for agro-economic dcvclopment in the study area:

1) Construction of main drainage canal-networks,

2) Flood control measures by embankment anng the Kibos, Nyando, and Awach-
‘Kano rivers,

3) Irrigation system for 15,000 ha depending its water resources on Nyando river,
bunded Kano swamp, Sondu river and Yala river, and

4)  Construction of infrastructures such as roads, power transmission lines, and
drinking water supplies.

The master plan prepared a preliminary design of the proposed measures. The total
cost for the plan amounted to Ks 918.5 million. The plan included environmental impacts and
soil conservation studies. The economic internal rate of return for the overall plan was
estimated at 12%.

1.3.3 Basin water balance and inter-basin transfer studies by UNDP Team
(C. Lotti & Associati)

In parallel with the master plan aforementioned, this study also was commenced as a
series of the lake basin development, river profile studies, and completed nearly at the same
time with the master plan in October, 1985, The followmg is the summary of the conclusion
and recommendation of the study:

1) The assured water supplies from the Nyando runoff river flows should be made for
3,000 ha of the Ist phase development of Kano Plain Irrigation, this area being
inclusive of the existing 800 ha of the Ahero rice scheme.



2) The potentials for implementing further 1,200 ha of Kano Plain irrigation should be
dependent on a water resources from the proposed bunded Kano swamp detention
- slorage.

3) The potential water resources for further development will be sufficient to support
the full development of Kano Plain irrigation (15,000 ha) together with possible
development of the Nyakach area (4,500 ha).

Based on the above conclusion and recommendation, the water balance study proposed
the following project works for the Nyando and Sondu river basins:

A) Nyando River Basin

1)

2)

3)

4)

Natural Nyando river flows after allowance for future public water supplies
are sufficient to support only some 3,000 ha of irrigation development,

Construction of the Koru dam for regulating the Nyando river would allow
this irrigation area (3,000 ha) to be extended by some 9,000 ha,

Construction of the bunded detention storage at the Kano swamp would also
enable an additional 1,200 ha of irrigation development, and

For full development of the Kano Plain irrigation potenfials (15,000 ha plus
4,500 ha Nyakach strip), it will be necessary to supplement local water
resources with transfer from the Yala and/or Sondu basin.

B) Sondu River Basin

1)

2)

3

Natural Sondu river flows greatly exceed local basin demands; it is possible to
consider major water transfers to the Kano Plain without any detriment to the
Sondu basin development. .

The Sondu river also offers major opportunities for hydropower generation
through development of the Mirin scheme. -

. The transfer of the irrigation water to the Kano Plain results in some losses of

the Miriu hydropower generating potentials. It is therefore necessary to
ensure that the design work for the Miriu scheme should be optimized to
ensure a proper integration of power and irrigation,

‘1.4 Scope of Work

1.4.1 Objectives of the study

The bbjectives of the study are to formulate an optimal development plan through the
feasibility study on the Kano Plain Irrigation Project in connection with the hydropower
development scheme in the Sondu river.

1.4.2 Study area

The agreed Scope of Work stipulates the study area of about 60,000 ha in the Kano and
Nyakach Plains. The study area is bounded on the south-west by the Kendu Bay, on the north
by the Kisumu-Nairobi Railway, on the east by the foot of the eastern escarpment, and on the
west by the Winam gulf of the Lake Victoria,



1.4.3 Summary of the scoj)e of the study

The feasibility study is broadly divided into the following three work divisions:

1) Work-I: (Preparation of Topographic Map)
) Aerial photograph of about 600 km?2,
b) Ground control survey, and
¢) Topographic mapping.

2) Work-1l :
a) Collection and review of existing data and information,
b) Survey and investigation, and
¢) Formulation of basic concepts.

3) Work-IIf .
a) Development of various plans,
b) Preliminary design of major structures,
¢) Implementation schedule of the project, and :
d) Organization and institution plan for the operation and maintenance.

1.5  Activities of the Study Team
1.5.1 Time schedule and work flow

The Work-I (preparation of topographic map) had been already completed before the
commencement of this feasibility study in August, 1990. As shown in Fig 1.1 (Work
schedule), Work-1I was completed by presenting the interim report at the beginning of March,
1991. About seven (7) months had been spent until the termination of the Work-II since the
commencement of the study; about five (5) months, for the field works and two (2) months,
for the home office works. In this period, three reports such as Inception, Progress-I, and
Interim Report were compiled and submitted to the Authorities concerned.

The Work-1II has been implemented since early June, 1991. About seven (7) months
have been also spent until the termination of the Work-1I11, since the commencement;about two
(2) months, for field works and two (2) months, for home office works, and the remaining
period, for explanation of the draft final report, compilation of the Feasibility Report, and
various arrangement. In this period, three (3) reports such as Progress-11, draft Feasibility and
final Feasibility Report have been compiled and submitted to the Authorities concerned

Fig 1.2 illustrates the work flow for the feasibility study. By the end of the Work-II,
most of the survey and investigation had been almost completed and the basic development
plan had been formulated in the Interim Report on the basis of the basic development concepts
envisaged in' the Progress Report-1.  Following the Work-11, supplemental studies and
investigations in the various fields were undertaken for formulation of the definite development
plan in the ficld works of the Work-III. In the later stage of the Work-III, various studies
including implementation plan, benefits and costs estimates, project evaluation and
environmental assessment have been made through the home office works for the compilation
of the feasibility report.

1.5.2 Assignment schedule .
As shown in Fig 1.3 (Assignment Schedule), man-months of 26.6 had been consumed

by the end of the Work-11 since the commencement of the study comprising 24.5 man-months
of field work and 2.1 man-months of home office work, Meanwhile, man-months of 27.0



have beén consumed during the Work-1i{, comprising 16.0 man-months of field work and
11.0 man-months of home office work.

1.5.3 Aciivities of the study team

Major activities of the team undertaken during the Work-II and III can be summarized
as described bellow:

1y
2)
3)
4)

5)
6)

7)
8)

2)
10)

11)
12)
13)

Compilation' of draft Inception Report,
Approval of the Inception Report by JICA,
Presentation of the.lnceplion Report to LBDA,

Execution of 1st field work

- Soil survey and laboratory analysis

- Cylinder intake rate test

- Test pitting, auger boring. core boring, penetration test

- Farmer's economy survey '

- Market survey

- Data collection of meteorology, hydrology, irrigation, agriculture, agro-
gconomy, etc.

- Topographic survey.

Compilation and presentation of Progress Report-1,

Execution of 2nd field work

- Additional data collection and field investigation,
- Review and analysis of the collected data,

- Layout of basic development plan,

Compilation and presentation of Interim Report

Execution of 3rd field work _

- Optimization study on project scale and determination of project area,

- Supplemental investigation and studies,

- Final checking and supplemental survey on geological condition for canal and
related structure, - _

- Formulation of final development plan, and

- Environmental studies,

Compilation and presentation of Progress Report-1i

Execution of home office work

- Preliminary design of irrigation canal system,
Implementation plan of the project,

- Cost and benefit estimate,

- Project evaluation, and

Environmental assessment,

Compﬂatibn of (draft) Feasibility Report
Presentation and discussion of (drafl) Feasibility Report

Compilation and submission of {final) Feasibility Report



2. BACKGROUND OF THE PROJECT |

2.1  Land and Population

Kenya is located in the equatorial zone of the eastern Africa and occupies her territory
of about 583,000 km?2, of which about 572,000 km? is dry land and 11,000 km?2 is open
water. The country exhibits a considerable climatic variation from humid and hot in coastal to
dry and cool in highland. '

About four fifth of the land or about 473,000 km? are classified into arid or semi-arid
area. Only about 18% of the land or about 105,000 kin? are classified into medium and high
potential arable land. Most of the arable land has been utilized for agricultural production. Of
the remaining land, about 36,000 km? have been reseived for wildlife conservation, while only
about 2,000 km? have been left to natural and exotic plantation forest,

LBDA region occupies about 39,000 km? in the western part of Kenya accounting for
about 6.8% of the total land of Kenya. The région lies between latitude 1°16'N and 1°54'S;
longitude 33°55" and 35°5'E. Over 70% of the total land in the Region are classified as either
high or medium potential based on average annual rainfall. About 55% of the potential Jand or
about 1,549,000 ha have been developed for agriculture. The remaining vast potential land still
has not been fully utilized for economic activities so far.

As of 1.988,'the total population of Kenya is estimated to be 22.7 million people and it
is also forecast at 27.2 million people in 1993 with a growth rate of 3.7% per annum, out of
which 21.6 million people are populated in rural area and the remaining.5.6 million in urban

area. The population density is also estimated to be 38 persons/km? in 1993,

Meanwthile, the population in the LBDA Region is estimated to be 8.9 million as of
1988, corresponding to about 40% of the total population of Kenya. The population in the
Region is projected to be 10.2 million people in 1993 with a growth rate of 3.3%. The average

population density is estimated to be 170 persons/km? for the Region.

2.2 National and Regional Econoiny

Kenya has inherited rural economy based primarily on subsistence agriculture with a
very few industrial and commercial activities. The development of agriculture, industry, and
commerce in this country were contingent on the existence of sound basic infrastructures and
attendant services. :

Over the period of 1964 thru 1971, the Kenya's economy recorded an annual average
growth rate of 6.5%. This growth was based mainly on (1) transfer of land from large to small
farm use, (2) extension of area under cultivation of high value crops, and (3) industrialization
based on a strategy of import substitution. After the first oil crisis, the economic growth rate in
Kenya was slow down due to increase in prices of crude oil and global recession, excepting the
period of worldwide coffee boom from 1977 thru 1978. In early 1980's, the Kenyan economy
has been generally stagnant caused by the second oil crisis in 1979, worldwide economic
recession during 1981 thru 1983, and severe drought in 1984. Since then, however, the
economic performance in Kenya has been steadily recovered year by year.

The gross domestic product (GDP) of Kenya attained K£ 7,330 million at current
price basis with growth rate of 5.1% in 1989, and K£ 8,634 million in 1990, corresponding to
per-capita GDP of K£ 343 (US$ 317) in 1989 and K£ 360 (US$ 313) in 1990 respectively,



Meanwhile, the gross regional domestic product (GRDP) of the LBDA Region is estimated at
K£ 970 million with the growth rate of 3.8% in 1985. This GRDP shares 23.5% in the
Kenya's GDP in 1985. ' ‘

Agricultural sector plays a dominant role in the national economy, sharing about 30% in
the gross domestic products and contributing nearly 60% of export carning. Furthermore, this
sector provides the largest employment opportunity, produces foodstuff for the national
population, and supplies row materials for the industrial sector.

The agricultural sector, the largest sector in Kenyan economy, grew 4.2% per annum
and its share of total output was about 33% in 1971, while the growth rate and the shares of
total output in 1988 were 4.5% and 28.9% respectively.

A favourable balance of payments position was attained in 1986 due to a combination
of high coffee prices and a drastic fall in world oil prices. In addition, agricultural output also
benefited from favourable climatic condition. The following is the summary of the balance of
payments in selected years in Kenya: '

{Unit:K£ million)

Ttems 1986 1987 1988 1989
Balance of trade - =351 -641 -813 -1,219
Current A/C balance -31.1 -406.6 -408.1 -604.2
Overall balance +73.0 -104.4 -67.7 80.5

As shown above, a deficit of K£ 104.4 million in 1987 and 67.7 million in 1988 was
incurred respectively on the overall balance of payments. The down-turn in 1987 and 1988 on
the balance of payments resulted from a sharp fall in the world price of coffee and tea and rise
_in the price of crude oil in both years. Meanwhile, the balance of payments in 1989 was
remarkably improved with overall surplus of K£ 80.5 million, owing to large inflow of official
capital from international agencies and tourism earnings.

2.3 Characteristics of Agriculture in Kenya

Land tenure in Kenya is divided into two categories, i.e.small holders including landiess
tenant farmers and large scale holders. Small scale holders are majority of the farmers, but
produce mainly staple food crops for subsistence and very little surplus for marketing. Large
. scale farmers conduct commercial farming and produce both cash and food crops for local
export tharket. In accordance with the Government policy for promoting transfer of large
scale holders to small holders, the area under such commercial farm has recently occupied a
considerably large portion of cropped land.

Average annual production of staple food in Kenya such as maize, beans, wheat, and
rice has reached 3.5 million ton in total during 1985 thru 1989. Cash crops such as coffee, tea,
sugarcane, pyrethrum, and horticulture are important in Kenya as well as staple food crop.
Export amount of horiicultural products such as fresh vegetables and fruits has been recently
expanding in this country;it has reached more than 150 thousand tons or over 10% of the
export earnings



2.4 National Devclopmcht Plan
2.4.1 General

In 1984, the Government of Kenya launched Fifth National Development Plan in order
to follow-the Fourth Development Plan which had terminated in 1983. ‘Despite of the rapid
strides of the development during the. period of the previous Plan, Kenya has faced various’
complex economic problems, such as rural poverty, 1ncomc_dlspdr1ues deficit balance of
payments, deterioration of external financial position, etc. Following the Fifth Development
Plan, the Sixth National Development Plan covering the period of 1989 thru 1993 was issued
by the Ministry of Planning and National Development. - The development plan mainly
campaigns the following major objectives: :

1) Economic expansion so as to create productivc employment,

2) Economic growth depending mainly upon agrlcultule, re- vnahzed industry, and
small-scale enterprises sector,

3) Greater foreign exchange generation through expansion of the capacity of export
oriented industrial sector,

4) Modermion in Government's provision of basic nceds services,
5) More significant role of Government in caring for environment,
6) Greater role of private sector in economic activities,

7) Due reg'lrd to judlcxous management of public debt stablhty of currency, and .
balance of payments, and

. 8) | Equitable distribution of benefits of economic growth in order to improve welfare
of people.

Kenya's economy has experienced various structural changes since the independence.
In the hight of the past population growth in Kenya, a consequential increase in labour force is
inevitable, There are two {2) million people who will inter labour market during the Plan
period, swelling the current estimated number of 8.6 million to 10.6 million. The challenge is
how to provide adequate and productive emponment for the labour force.

In due consideration of the current confrontmg issues and the economic trends in
Kenyd to be anticipated during the Sixth Development Plan period, the Government of Kenya
sets forth the following development targets in the Plan in order to alleviate the problems and to
adjust the economic and social structures:

(a) Sectorial Target

- Most important target is the gfowtﬁ rate in per capita income which is set at 1.6% per
annum. - With population expected to grow at 3.7% per annum;the implied annual
growth rate of total GDP is 5.4% per annum.

- Agriculture continues to play a leading role in feeding population, generating
employment and incomes, contributing to foreign exchange earnings and inducing
growth in other sectors of the economy. During the Plan period, this sector is
largeted to grow at the rate of 4.5% per annum. Based on past performance, this
target growth rate is rather realistic.



- Growth of manufacturing sector has been weak in recent years. An Industrial Sector
Adjustment programme mounted in 1988, together with a range of other measures
aimed at raising growth of investment, The 6.4% average target growth rate during
1988-1993 is expected to be met in the light of this consideration.

- Actual GDP growth rate in trade sector was higher in the years of 1984 thru 1987.
The relatively high rate of growth during 1988 was anticipated, thus making the
average annual rate of growth over the Fifth Plan period higher than 7.0% per
annum, During subsequent years, the growth rate was expected to stabilize at
around 7.0% per annum,

- The target growth rate for the sectors of transport and communication, building and
construction, and ownership of dwellings for the Plan period has been set at 5.7,
4.5, and 3.4% per annum, compared to the low growth rates of 3.4, 1.1, and 1.0%
per annum respectively for the last Plan period.

(b) Projected Sectorial Shares

- Share of agriculture is targeted to go down from 31.6% in 1983 to 28.3% in 1993 or
by the end of this Plan period.  The share of the other two sectors will go up
correspondingly. - The rise in the share of industry is a movement in the right
direction in view of Government's commitment to making it a leading sector. The
share of industry and services (includ. Government) is targeted o be 18.3% and
53.4% respectively in the Plan,

(c) . Terms of Trade

- - Kenya's agricultural and industrial sectors are heavily dependent on imported inputs
such as fuel, fertilizers, machinery and spareparts which are purchased with foreign
exchange mainly generated from exports of tea and coffee, and earnings from
tourisn.

- Kenya's terms of trade have generally been unsteady and often unfavourable. In
1986, Kenya's terms of trade index stood at 103.4 with 1982 as base. Due mainly
-to a substantial fall in the prices of coffee and tea and a rise in price of fuel, the terms
of trade deteriorated to 84.6 in 1987. Coffee and tea prices recovered to some extent
during 1988, while the price of oil weakened again. As a consequence, the terms of
trade are expected to improve somewhat in 1988 to a projected level of 94.6.

2.4.2 Agriculture developmerit

Agriculture is the mainstay of Kenya's economy and provides the basis for
development of other economic sectors. Priority in the agricultural sector centres on food
production, generation of raw materials for local industries and graduated processing of
production for export. Overall thrust of the agricultural policy in Kenya is firstly, to achieve

“internal self-sufficiency; secondly, to maintain adequate levels of strategic reserves; and thirdly,
to generate additional supplies for export.

Feeding of Kenya's growing population requires increasing supplies of staple foods.
Production of these foods is stepped up during the Plan period in order to meet the country's
needs for internal self-sufficiency in the first instance. In particular, scientific and
technological applications are fully employed to ensure adequate supplies of all staples.

In addition to production of enough food to meet domestic demands, production levels
will also be gearced towards meeting strategic reserves sufficient to carry the country for at least



six (6) months in the worst of times, This will entail_th_e development pf adequate storage
facilities at appropriate location in all districts alongside national storage facilities.

Traditional cash crops--coffee and tea-- continue to make major contribution to export
earnings. With diminished import substitution in consumer goods industry, production
orientation changes in favour of exportable. Under this policy framework, it is imperative to
boost production and productivity so that there are sufficient supplies of relevant commodities
available for cxport. - : ' : : '

The Kenyan Government aims at diversification of agricultural production as a matter
of policy. Promotion of seven major commodities is central to achieving the development
goals and targets established for agriculture;these are coffee, tea, maize, wheat, milk, meat, and
horticultural crops.

Development and expansion of coffee and tea are foundation for growth of both
agricultural incomes and exports. Development and expansion of maize, wheat, and meat aim
at achieving domestic food security, while that of milk and horticultural products aim at
achieving both goals. ' '

Production of maize, beans, and milk utilizes approximately two third of the land area
devoted to agricultural production. There are, therefore, limited possibilities for further -
expansion of land development to the production of these commodities because this leads to a
reduction in outputs of the higher valued commaodities, resulting in a sharp fall in the per capita

-value of agricultural production.

It is expected that the highest level of employment in agriculture comes from increased
productivity in the small-holder agricultural area as a result of impact of the incentive schemes
to be implemented during the Plan period. A considerable number of jobs also are created
through expansion of small-scale irrigation schemes and valley-bottom land reclamation
projects.

2.4.3 Imrigation development

Irrigation development makes a major contribution to attainment of the objectives of the
development plan. However, irrigation requires highly specialized agronomic and water
management technologies. As of 1986, it was estimated that Kenya has irrigation potential
lands of about 500,000 ha and the lands of about 300,000 ha suitable for drainage
improvement and valley-bottom reclamation. Currently, the area under irrigation in Kenya
covers only 36,000 ha of which 12,600 ha are under public management in Bunyala, Kano
plain, Mwea and Bura, and some 23,000 ha under private management. Thus, the country has
been able to utilize only 4% of her irrigation potential land.

In the past, the Government policy on irrigation has trended to favour large-scale
irrigation schemes. However, the experience has shown that such schemes are costly to
implement and operate. On the other hand, small-holder irrigation schemes based on self-
management group of fanners have proved to be relatively more successful. Such schemes are
basically oriented toward more employment generation, local foods security, and increased
incomes. Owing to their low costs, the development of such small-scale irrigation schemes are
preferred during the Plan period,

The Kenyan Government also works out the long term irrigation development strategy
which will solve the conflict between small-scale and large-scale irrigation projects taking into
account the availability of land, water, financial and manpower resources and the need for
better institutional coordination between agencies involved in irrigation development.
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Irrigation for strategic commodities such as coffee, rice, and horticultural crops are
given top priority since they show high itrigation yield potentials, which in turn, translate into
high farm incomes and {oreign exchange earnings. Thus, by the end of the Plan period, the
total area under irrigation has been expanded to 45,550 ha.

In this expansion programme, priority is given to the following measures:

1) Establishing operational irrigation units in the district having considerable irrigation
“ potentials such as Kisumu, Taita Taveta, Elgeyo Marakwet and Meru,

2) Maintaining training programmes aimed at imparting to meet needs of irrigation
development '

3) Creating a career structure for professional irrigation staff and

4) Encouraging lending institutions such as AFC (Agricultural Finance Corporation),
cooperative and commercial banks and other financial institutions to seek
invesiment opportunities in the irrigation sub-sector.

2.5  Five Year Development Plan in LBDA
2.5.1 LBDA region

LBDA region accupies about 39,000 km? in the western part of Kenya accounting for
about 6.8% of the total land area of Kenya. The region administratively comes under Nyanza,
Rift Valley, and Western Province. About 55 % of the potential land in the region or about
1.5 million ha have been developed for agricultural production so far. The population in the
region is estimated at 8.9 million as of 1988, corresponding to about 40 % of the total
population of Kenya;the average population density in the region is computed at 170 persons

per km2.

Gross regional domestic product (GRDP) in the region is estimated at about K£ 2,670
million as of 1989, sharing 36.4 % of the GDP of Kenya. The agriculture is the largest sector
in this region, contributing about K£ 1,360 million or nearly 50% equivalence of the total
GRDP of this region. The regional share of production for major crops is so high compared
with hectareage of the agricultural land, i.e, 70% of maize, 80% of root crops, 98% of
sugarcane, 60% of cotion, 66% of tea and 80% of wheat in the total production in Kenya.

2.5.2 Development problems and constraints

The Lake Basin Development Authority was established in 1979 on the basis of the
Parliament Act. First (Ist) Five Year Development Plan was launched by LBDA in 1983 and
covered the period until 1988. Following the 1st plan, 2nd Five Years Development Plan was
launched covering the period of 1989 thru 1993 keeping step with the Sixth National
Development Plan.

Despite the high development potentials, the Lake Basin Region faces various problems
and constraints for the development,. They are classified into three major categories, i.e.natural
factors, institutional factors, and human factors. Of the natural factors affecting the
development, the most critical ones are as mentioned below:

1) Uneven distribution of water resources in time and place,

2) Shortage of exploitable energy sources,
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3) Environmental condition to promote communicable and vector-borne disease,

4) Lack of health scrvices,

5) Insufficient opportunities for higher education and economic activities

2.5.3 Regional development objectives

Based on the position of the region in the national economy, the development potentials
and constraints, and the concepts of national development, the development objectives for the
LBDA region are set forth as follows in the 2nd Five Year Plan:

1) To provide the necessary infrastructure for creating an atmosphere inductive to
agricultural and industrial development.

2) To contribute to national economic development and food security by maximizing
agricultural production,

3) To improve the Region's economic structure by promoting a manufacturing
industry capitalizing on its agricultural base, and

4) To narrow the income dlspanty between the Region's K£ 204 per annum (1985
price).

2.5.4 Basic development sfralegy

Among the problems and constraints aforemcnnoned the following are fund'imcntal
problems which should be directly dealt with during the plan period:

- Uneven distribution of water resources,
- Shortage of energy sources, and
- Under utilization of land and problems affecnng land tenure systems

The first problem above calls for "proper management of water resources”, which can
contribute to coping with the second problem through hydropower development. Watershed
management is another aspect related to energy problem through enhancement of forest
resources. Another way of alleviating these natural and inherent problems is to improve
provision of other infrastructures and public facilities in order to increase land, water and
energy productivity. The basic strategy for the regional devclopment is therefore set forth as
follows;

1) To develop and control water resources for primary pr'oducﬁon activities and for
improved sanitation practices and facilities, so that development potentials in
different areas of the Region can be realized

2) To improve provision of infrastructures for agricultural and related economic
activities, such as agro- and aqua- based industries

3) To rationalize land use;firstly, by intenSifying cultivation in existing agricultural
lands and secondly, by expanding the agricultural area in accordance with land
suitability as well as existing land tenure system, and

4) To develop human resources to meet the increasing requirement of higher
technologies and wider expertise.
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3. THE STUDY AREA

3.1 Location

The study area of about 60,000 ha is located at almost cenire of the LBDA region
which extends at about 380 km northwest along the national road route A104 and Bl from
Nairobi, the capital of the Republic of Kenya by way of Nakuru and Kericho. The area
extends southeast of Kisumu Municipalily, the capital of Nyanza Province, and is
appmxnmately bounded by Nyamondo Escarpmem in the south, contour line of 1,200 m above
MSL in the east, the Nairobi-Kisumu railway in the north, and the Kendu bay, the Nyakach
bay and the Kibos river in the west.

Administratively, the area comes under two districts of Nyanza Province, viz, Kisumu
and South Nyanza, and covers six (6) divisions and twelve (12) locations under both districts;
only one division and one Location belong to the South Nyanza, and the remaining, to the
Kisumu District. (Fig.3.1)

3.2 - Human Resources

‘Population in the study area is estimated at about 242,400 as of 1990 and forecast at
about 325,000 at the end of the 20th Century on the basis of the Kisumu and the South Nyanza
District Development Plan and the Population Projection prepared by CBS. Population density
in the area is estimated at about 349 persons per km?; the area is rather highly populated
compared with the averaged density of 170 persons per km? in the LBDA region.

: Population by age-group in 1990 and 2000 is estimated on the basis of population data
for the Kisumu District compiled in the Population Projection for Kenya, 1980 thru 2000 by
CBS. The total working population in the study area in 1990 is estimated at 97,600 persons
which corresponds to 49% of the total population in the area; it comprises 48,700 persons of
male and 48,800 of female respectively, The demographic feature in the arca seems to be
rather normal and well-balanced.

According to demographic data compiled in the current Five Year Plan, population
annual growth rate in the Kisumu District during the period of 1988 thru 1992 is estimated at
about 3.2% per annum. This rate is a little less than that for the whole Kenya of 3.6% per
- annum. In the light of the demographic data in the Kisumu District Development Plan, 1989-
1993, about 55% of the population in the study arca are engaged in the agricultural sector.
Aguculture is still a top leading economic sector in the area.from demographic viewpoint.

3.3 Natural Resources
3.3.1 Land resources

About 60,000 ha of arable land resources are endowed in the study area. Qut of them,
about 2(,200 ha have been developed for upland cultivation, and about 22,700 ha have been
used for low productive pasture for cattle grazing. Furthermore, about 4,000 ha, convenient
for getting of irrigation water, have been developed for paddy field, and about 10,000 ha have
been mainly used for homesteads and public usage. The remaining about 4,000 ha have been
abandoned as scrubs.

Most of upland and all of paddy field, and a large part of pasture land have a high
potential for irrigated agriculture as far as irrigation water is available without any limitation.
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3.3.2 Waier resources

There are two major water sources for irrigation development for the Kano and
Nyakach Plains, viz. the Sondu and the Nyando river. The water resources blessed on both
rivers are as summed up below:

The Sondu river drains thé total area of 3,470 km2 and has two major sub-basins in the
upstream. The south basin of about 1,510 km? is drained by the Kipsonoi river and the east
basin of about 1,580 k2 by the Yurith river. Both rivers originate from the Mau forest on the
western slope of the Mau Escar pment. Aftér the both rivers confluence, the Sondu river comes
into narfow gorge penctrating Nyakach Escarpment and falls in cascade. Then, the river flows
down the flood plams and finally debouches into the Winam Gulf of the Lake Victoria.

The Sondu river has negligible small fluvial plain suitable for agricultural development.
In order to effective use the endowed water resources, most of them should be transferred to
the Kano and Nyakach plains which are closely located to thé Sondu river basin. ‘The annual
mean runoff recorded at the lower reach amounts to about 1,293 million m3 (about 404 mm
equivalence).

Nyando river basin of about 3,000 km? is divided into four sub river basin, viz. the
Asawo river, Awach-Kano river, the Nyaido river and the Nyando river sub-basin. Among
them, the first three rivers are ephemeral or intermittent flow. They are insignificant in water
resources viewpoint. The Nyando river sub-basin has a catchment area of 2,520 km? and it
has two major tributaries, viz: Masaita and Mbogo river. - Both tributaries confluence in the
vicinily of the 1GD04 Gauging Station. . After the confluence and changing the name, the
Nyando river turns its route to the southwest and disappears into the Nyando swamp. The
lower reach of this river is unstable and habitually changed by flooding.

The annual runoff of the Nyando river at the said station is estimated at about
360 million m3 (143 mm equivalence) based on the record from 1956 thru 1984. In
comparison with the catchment area, the dependable water resources in the Nyando sub-basin
is rather small;it is only 28% equivalence of that in the Sondu river. Fig 3.2 shows
physiography of both river basins. :

3.4  Physical Features
3.4.1 Topography

The study area is physiographically divided into three, viz. Kendu bay strip, Nyakach
plain and Kano Plain. The Kendu bay strip extends between the Awach Kibuon and the Sondu
river, and slenderly fies on the foot of the Nyabondo Escarpient, facing to the Kendu bay.
Topographically, the strip is sharply slanting from the south to north, and rather undulating.

The Nyakach plain, gently sloped piedmont plain, extends between the Sondu river and
the Asawo river. The plain is rather elevated hilly area, extending from the foot of the
Nyamondo Escarpment to northward. And it is also gently slanting from south to -north, and
slightly undulatmg There have developed a lot of dry wadis across the plain.

The Kano plain widely extends from the Asawo river to northward, and it lies on the

vast flat alluvials with the elevation between 1,135 m and 1,300 m above MSL. The plain has
been developed mostly for agricultural land and grazing pasture.
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3.4.2 Climate

Kenya climatically betongs to tropical savanna zone, but exhibits considerable climatic
variation from humid and hot coast lands to dry and cool highlands. About four fifth of the
land is arid and/or semi-arid. Only 18% of the total lands constitutes climatically moderate and
favourable for agricultural production. The climate in the study area is characterized by two
distinct seasons, i.e.rainy season and dry season, according to distribution of rainfall. The
rainy season is further sub-divided into long rainy season and short rainy season, according to
length of the rainfall season. Likewise the rainy season, the dry season is also sub-divided into
long dry season and short dry season.

The long rainy scason starts in March and lasts for three (3) months until May,
followed by the long dry season which starts in June and ends in September. The short rainy
season starts in October and lasts for three (3) months until December, followed by the short
dry season which starts in January and ends in February.

The Kano and Nyakach plains are blessed with favourable climatic conditions for
growth of various agricultural crops, excepting uneven annual and seasonal distribution of
rainfall.

Seasonal trend of temperature in the study area is characterized by its relatively wide
variation. The annual mean maximum ranges from about 27°C to about 32°C and the trough of
the mean maximum temperature is recorded in June through July;the annual mean minimum
ranges from 14°C to 18°C, and peak of the annual mean minimum temperature is recorded in
August through September. '

Relative humidity in the study area'rciatively ha‘rro.wly varies between 55% in the dry
and 75% in the rainy seasons; peak of the relative humidity is observed during May or July,
and the trough, in January during the short dry season or in October during the tong dry
season.

Annual mean A-pan evaporation in the study area ranges from about 1,900 mm at
Chemelil to about 2,200 min at Ahero. Monthly mean evaporation ranges from about 130 mm
to about 220 mm; maximum monthly evaporation is recorded in March and the minimur, in
June or July. Monthly A-pan evaporation far exceeds monthly rainfall throughout the year.

Areal distribution of the rainfall in the study area has a trend to decrease from north to
south and to increase from west to east. Aunual mean rainfall ranges from about 1,100 mm to
about 1,600 mm in the study area. Maximum monthly mean rainfall of 243 mm is recorded in
April in the Kibos station; minimum monthly mean rainfall of 72 mm, in September in the
Ahero station. ‘Table 3.1 shows the summary of meteorological data in the Kano Plain.

3.4.3 Geology and soil mechanics
(A)  Stratigraphy

Fig. 3.3 illustrates general geology in the study area. Precambrian intrusives
composed of mainly granite rocks extends widely in the Kendu bills, Nyabondo Escarpment
and Nandi hills. Tertiary volcanic rocks involves tiff, agglomerate and phonolite lava.
Tuffaceous and agglomeratic beds of miocene age seem to underlie in the Kano- plain.
Phenolite fava of pliocene age is found in Nyabondo plateau of the Nyakach division, in the
east of Nyando division and around Kisumu township.
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Sediments of pleistcene age are mainly composed of deposits being both laucustrine
and fluviatile of Lake Victoria. They seem to distribute generally in the Kano plain but they are
nostly covered with colluvial or alluvial deposits. : :

The recent system consists of talus scree, colluvium and alluvium. Its composition of
clays, silts, sands, gravels and lateritic iron stones, Talus screes are found along the foot of
the Escarpment. Colluviam occurs from widespread hill or wash accumulation: Alluvium is
formed by a large quantities of silt and sand carried by several rivers flow. Reddish brown
lateritic ironstones develop usually on the bed of phonolite lava,

(B)  Soils and rOCks' concerned

Predominant soils in the Kano and Nyakach plains are black cotton soil, sandy red
soil, and lateritic soil. ‘The black cotton soil originates from tuffaceous beds and is mainly
composed of clay minerals. The peculiar black colour comes from humus;it is the result of
strong combination of clay minerals and humus. The wide-spread black cotton soil in the
Kano plain is weathered and/or transported materiais of tuffaceous beds.

Sandy red soil is derived from granite, since it consists of quartz grain and 1s
distributed in foot of slopes and piedmont plains along escarpment of granite rocks. It seems
to be a result of wash-out deposits of weathered granite by water in pluvial season.

Lateritic soil and lateritic ironstone are produced of iron-rich soils and/or rocks by
leaching action due to strong rainfall as a result of weathering and decomposition by strong
drying etc.. Phonolite is chemically iron-rich, so that lateritic soils and ironstone seem to be
derived from phonolite. [ts distribution also coincides with phonolite distribution.

3.4.4 Soils and land classification
(A)  Soil classification

On the basié of field survey and laboratory test, soils are classified into 14 soil units
according o the FAO-UNESCO soil classification system and its modification so called
"Kenya Concept". '

Mapping units are differentiated in the extending soils of the Kano-Nyakach plains.
Distribution of each mapping unit is presented on the semi-detailed soil map in Fig.3.4.
Physical and chemical properties of each soil extending the plain can be summed up as follows:

- Soil texture

Soil of the Nyakach plain broadly varies from coarse to fine texture. Soil on the fan
base and facustrine is rather finer, while some coarse textured soils are observed in
piedmont plain. Almost all the soils distributed in the Kano plain are fine-textured.
Some soils in the piedmont plain have coarse-textured or moderately coarse.

- Soil reaction

Soil reaction is measured in-the laboratory. PH value of soils in the plai_nl' widely
ranges from 4.5 to 10.4. In cuspate delta, high pH of 9 or more is observed, and
humic Gleysols near swamp indicates low pH value at 4,5,

- Salinity

EC value of all samples is measured in extraction from soil-water (1:2.5)
suspension., The EC of the whole surveyed area ranges from 0.02 to
1.25 mmho/em. Therefore, almost all of the soils in the plain are "non-saline".
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(B) * Land classification

The land classification system modified by the Kenya Soil Survey (KSS) is applied in
this study. In order to clarify the land suitability for the alternative crop production, the
appraisal is made for both wetland paddy and the common upland. In order to clarify the
suitability for future development,an appraisal is made by potential land suitability.

Land classification map is presented in Figs.3.5 and 3.6. The following is the
summary of the appraisal of land suitability in the study area:

{a) Paddy plant

Suitability class Hectarage (ha) Percentage (%)
S1 9.160 12.6
52 26,350 36.1
53 16,690 22,9
NS 20,780 . 28.4

- Total 72,980 100.0

(b) Upland Crops

Suitability class Hectarage (ha) Percentage (%)
St 2,850 3.9
52 13,950 : 191
53 36,900 50.6
NS ' 19,280 : 204
Total _ 72,980 100.0

It is appraised that, out of 72,980 ha of land in the study area, 52,200 (about 72%) are
suitable for paddy cultivation and 53,700 ha (about 74%) are suitable for upland crops
cultivation.

3.5 Infrastructures
3.5.1 Road and transportatioh

Four national roads are networked in and around the LBDA basin;Route Al traverse
almost the centre of the basin from the north to the south and Route B}, B2 and B3, from the
east to the west. Among them, trunk line of Route B1 extends about 300 km from Londiani to
Busia by way of, Kericho, and Kisumu and this line links to Rouie A104 (o reach to
Nairobi.;another trunk line Al extends about 600 km from Lodwar to Tanzanian border by
way of Kisumu and Kisii.

In addition to the trunk roads, many primary roads, such as C19, C26, C34,and C37
are networked in the study area.. Roads of about 1,590 Km and about 1,930 km are
networked in Kisumu district and South Nyanza district respectively The road density is
roughly estimated at 0.75 km/km?2 in Kisumu district and 0.34 Km/km?2 in South Nyanza
district. -

The main railway line extends about 800 km from Mombasa until Kisumu by way of
Nairobi. Another branch line also extends about 70 km from the Kisumu port to Butera via
Yala. These lines are daily operated to- transport passengers and cargoes. A domestic airport
has been daily.operated in the suburb of Kisumu. Thirteen (13) flights a week are available
between Nairobi and Kisumu at present. Expansion plan of the airport has been prepared to
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facilitate tourism and marketing of horticultural products in the western Kenya. Lakeside
towns and neighbouring countries are liked each other by means of navigation system, such as
steamers and cargo ships. : .

3.5.2 Post and telecommunications

There are one head post office and twenty four (24) branches in Kisumu district.
Exchange capacity of telephone services in the District is approximately 8,170 lines with eleven
(11) exchange centres and sixty six (66) public telephone booths. Out of them, only about
3,800 or 47% are utilized at present. There are two exchange centres in Ahero and Koru with
the capacity of 70 lines respectively.

3.5.3 Energy

Principal energy sources in Kisumu district are fuelwood charcoal, paraffin, liquefied
petroleum gas and electricity, In Kisumu district, charcoal is the most popular in urban and
firewood in rural area. Annual charcoal consumption per household is estimated at 720 kg in
the urban area and 50 kg in the rural area. Annual firewood consumption per household is
estimated at 600 kg in the rural area. About 84% of lighting are depending on paraffin in
Kisumu distict; lighting by electricity is still negligible low percentage in the district,

3.5.4 Water supply

Two Authorities, viz. Ministry of Water Development and LBDA, are concerned with
domestic water supply. ‘In the Nyakach plain located in the scuthern part of the study area, the
Ministry of Water Development has constructed pipe line sysiem for domestic water supply.
Water for the system is offtaken from the Sondu river and treated in the plant located near
Sondu village. The total length of the main pipe line in the study area is about 40 km and the
number of total taps is about 180 pieces.

Meanwhile, LBDA commenced Rural Domestic Water Supply and Sanitation
Programme (s0-called RWSSP) in South Nyanza, Siaya, Kisii, and Kisumu district in 1985.
This project involves construction of bore holes, hand dug wells, dams, small pipe water
scheme, spring protection, and roof catchments. Within the current development plan, 180 nos
of water points are developed in Kisumu district through the RWSSP.

3.6 Existing Irrigation and Drainage System
3.6.1 Irrigation

Twenty seven (27) irrigation schemes have been developed with a total irrigation area
of about 4,300 ha in the study area since late 1960s. Among them, two pilot schemes of
1,770 ha in total were firstly implemented in Ahero and West Kano by the National Irrigation
Board (NIB) under the Ministry of Regional Development in 1966. :

Following the success of the two pilot schemes, the remaining twenty five (25) small
scale irrigation schemes have been developed in the lowlying Kano plain by the Provincial
Irrigation Unit (PIU) under the Ministry of Agriculture since late 1980s. It should be
mentioned hereto that all the schemes developed so far in the Kano plain are only for paddy
field irrigation; there is no upland irrigation scheme at all in and around the Kano plain at this
moment. Table 3.2 summarizes the existing irrigation schemes in the Kano plain, and Fig.3.7
illustrates the location of each existing irrigation scheme.
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(A)  Ahero pilot scheme

The scheme is located at about 20 km westward of the Kisumu township along Route
B3 and it commands 870 ha, depending its irrigation water on the Nyando river. The irrigation
water is lifted up by motor-driven pumping units; he maximum pumping requirement is
estimated at about 1.2 m3/sec. The drainage in the scheme is made in the Nyando river by
gravity. '

(B) West Kano scheme

The scheme is located at southeast of the Kisumu township and it is about 12 km
remote from the township along Route B3 and unpaved access road. The scheme commands
900 ha of paddy field, depending its irrigation water upon the Lake. The irrigation water is
lifted up by motor driven pumping units. The scheme area is lowlying and it is impossible to
drain excess water by gravity; the drainage of the scheme is also dependent on the exclusive
drainage pumping units.

(8] PIU schemes

: The twenty five (25) PIU schemes are scattered in the vast Kano plain as shown in
Fig. 3.7. The area for these schemes widely ranges from three (3) ha of Aguko scheme to
1,130 ha of South West Kano scheme, and totals about 2,500 ha. Almost all the schemes,
excepiing one scheme, depend their irrigation water on adjacent ephemeral wadis or spring
water.- Therefore, these schemes are provided with no year-round irrigation system. Only one
small scheme with area of four (4) ha is provided with a year-round irrigation system, lifting
the irrigation water from the Lake by pumping unit.

3.6.2 Drainage

There extend three (3) major perennial swamps in the Kano Plain, such as Central
Kano swamp, Nyando swamp, and Coastal swamp; the area of these three swamps totals
about 10,000 ha or about 15% of the Kano and Nyakach Plains.

Between the Nyando river and the Nyakach Escarpment,three (3) rivers,such as the
Nyaidho, the Awach Kano, and the Asawo river,flow into the Nyando swamp, These rivers
in the Kano Plain are characterized by extremely gentle gradients of riverbeds and small cross
section compared with their magnitude of foods,resulting in stagnation of flooding. The area
aleng the Kisumu-Sondu (Route A1) and Kisumu-Kendu bay (Route C19)roads is habitually
flooded due to flood stagnation of these rivers. The other major factors causing floods in the
Plain are high intensity rainfall,siltation in river channel,and incidental rise of the Lake water
level,etc.

The Ministry of Water Development started a construction of the flood protection dike
along the Nyando river in 1985. The project consists of three (3) phases as foliows:

Phase-1:  Construction of dike of 12 km from the Ahero bridge downstream,
Phase-2:  Construction of dike of 8 to 10 km from the Ahero bridge upstream, and
Phase-3: - Strengthening of dikes which were construcied in Phase-1 and-2.

- The dikes constructed by the Ministry. are about 2.7 to 3.0 m high and about 4 m wide
at top of dike. The alignment between both banks was made at 200 m interval near the Ahero
and 500 m interval near the swamp. The Ministry has another plan to extend the flood
protection to the Kibos and Lielango rivers,and drainage improvement plan in swampy area.

-19-



3.7  Present Condition of Agriculiure
3.7.1 Present land use and cropping pattern
(A)  Land use

~ About 53,000 ha or 73% of the total land resources (73,000 ha) in the study area are
cultivable. Fig 3.8. shows situation of the preserit land use. Out of the agricultural land, only
about 17,000 ha are cultivated and the remainder has been usually left as fallow, pasture, and
scrubs. It is said that upland field and pasture in the area have been rotated at several years
interval. Fallow stage of the paddy field in the area has been also used for the pasture.

(B)  Cropping caléndar

The major crops grown in the area consist of ceréals, such as maize, sorghum, and
rice, followed by pulses, such as beans, greengrams, cowpeas, and ground nuts, and cotton,
and tuber crops, such as cassava and sweet potato. Cultivation pattern and growth period of
crops are largely affected by seasonal distribution of rainfall and flooding over the land.
Planting and harvesting times have a wide range and fluctuate year by year, because these
crops are usually planted at onset of the rainy season or the end of flooding period.

Maize, sorghum and pulses for the ]ong ramy season are.planted during February to
March, and harvested during June to August. These crops are mostly 1ntercr0pped each other.
Cotton is mainly intercropped or relay-cropped with maize or sorghum and is planted two
months after sowing of maize or sorghum, and is harvested during end of October to January.
Vegetables are cultivated throughout the year under irrigation condition. Cropping intensity of
upland crops at present ranges from 41% to 118% on an average in the cultivating land.

3.7.2 Present farming practices
(A) ' Upland crops

Farm operation in the arca is mostly carried out by manpower. Cattle power is used for
only soil preparation and transportation of farm products. These upland crops excepting cotton
are usually cultivated under no chemical and fertilizer applications. Cotton piant is generally
applied pesticides for twice to four times a season. _ '

Variety of maize, sorghum in the arca are mostly improved; hybrid varieties, such as H-
622 and H-511, and composite varieties, such as Katumani for maize and Serena, Seredo, and
ES52R for sorghum have been introduced so far.

(B) Paddy

Sowing is made in nursery bed. At three to five weeks after the sawing, transplanting
is made in a density at 30 to 50 hills per m2. Land preparation for nursery and transplanting
are mainly carried out by cattle power and manpower in the PIU schemes. In the NIB
Schemes, however, ploughing and harrowing are made by tractors and puddling done by
cattle. The other farming operatlons are made by manpower

Variety of paddy rice in the area is fairly improved;IR2793, BW196, Sindano -and
Basmati have been introduced so far. Meanwhile,the insects and diseases,such as stem bores
and rice yellow mottling virus are observed on paddy plant in the area. Damages by diseases
are serious in some schemes and rapidly extended to the other surrounding schemes.

-20 -



3.7.3 Crop yield and production

Table 3.3 indicates a present crop yield in the area based on the data in the Kisumu
district. Yield of each crop is relatively low compared with that in the world level. Table 3.3
also indicates a crop production in the area based on the data in the Kisumu district. According
to the data, the production gradually increases year by year. But, the current production of
staple food is still in short to maintain the population in the Kisumu district, Production value
of the main crops in the area in 1989 is equivalent to about Ks 75 million.

3.7.4 Livestock productidn

. Livestock raising is also one of the main line in agricultural activities in the area, and is
given high priority in the current Five Year Development Plan of LBDA. The production value
in 1989 is estimated at Ks 22 million or 28% equivalence of the production value of the major
crops. Cattle is the most important, followed by sheep and goats. Some farmers raise their
incomes from poullry. Varieties of almost all the cattle and chicken are indigenous. Cattle is
also important as a source of farming power. Livestock is traditionally grazed in pasture,
fallow, and farm land after harvest. -

3.7.5 Land tenure and land holding

Farm size in the study area widely ranges from 0.4 ha to 21 ha. Average farm size is
estimated at about 3.1 ha, comprising 1.7 ha of cultivated land, 1.0 ha of pasture, and 0.4 ha
of homestead. In case that farmer cultivates paddy field, the cultivated land held by the average
farm household consists of 1.4 ha of paddy field and 0.3 ha of upland field.

Land ownership of agricultural fand in the study area can be categorized as owner
farmer, share cropper, tenant, squatter, and hired. Among them, the owner farmer shares 63%
of toial agricultural tand, followed by the share cropper of 33%. The share of the remaining
three categories are negligible small; the squatter shares only 2%, and the tenant and the hired
share only 1% respectively.

3.7.6 Processing

There are various processing industries of agricultural products in and around the study
area. These are rice mill, maize mill, wheat mill, cotton ginnery, sugar mill, and jaggery
factory.

(A)  Rice mills

Two large scale and some medium scale rice mills are operated in and around the study
area. These mills can be as summarized below:

Name of Mill Lacation Capacity
United Millers Kisumu Township 125 t/24 hrs
Kibos Industries Kibos 48 /24 hrs
Nyando Millers 15 Locations 60 t/day
Nyando Enterprise Ahero N.A
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(B)  Posho mills

~ There exist many small scale grain mills, so called "posho mill"for maize, sorghum,
millet, and cassava by customer milling base. These mills are mainly located adjacent iocal
markets. People around markets mill their grains for home consumption, Milling charge
ranges from Ksh.0.6/kg to Ksh. 1.5/kg. . : : :

(C)  Ginnery

Ginnery owned by Cotton Board of Kenya is located at Kibos in the project area. The
capacity is about 2,000 ton per season. Machinery in the ginnery is very old over 50 years.
Recovery of lint from seed cotton is estimnated at about 33%. Cotton seeds separated from seed
cotton are partly used for seeds as planting material and remainder is sold to oil millers.

(D)  Sugar factoﬁes

Three (3) large scale sugar factories are located around the study area. These are
Chemelil Sugar Company at Chemelil, East African Sugar Industry Co.Ltd at Muhoroni, and
-another in Miwani, Factory at Miwani was formerly operated by a private sector, but has
stopped at present due to financial reason. Now, the factory is under rehabilitation by the
Government Authority. Before long, it will resume the operation. The remaining two factories
are operated by the parastatal bodies.

The Chemelil and Muhoroni factories are provided with a milling capacity of 3,000 ton
and 2,000 ton per 24 hrs respectively. Both factories shut down for regular maintenance in the
long rainy season from March to April. Accordingly, the annual capacities are estimated at
about 800,000 ton at Chemelil and 500,000 ton at Muhoroni.

3.7.7 Marketing and prices
(A) | Marketing

Main marketing channel of agricultural products is classified into i) channel handled by
private sectors, and ii) channel provided by parastatai bodies. Besides them, local markets
under County Council and Municipal market of Kisumu.play an imporiant role of marketing of
agricultural products. '

Cereals such as maize, sorghum, millet, rice and pulses are marketed by private millers
or agent, and also National Cereal and Produce Board (NCPB) is buying and selling them.
Rice produced in NIB schemes is collected by NIB and sold to private millers. ‘After milling,
rice is mainly transported to other district. Rice produced in PIU schemes is mostly collected
by the private millers, and partly sold at local markets mainly by Women's Group. Maize and
other cereals, and pulses produced in the study area are mostly used for local consumption.

The Cotton Board of Kenya fully supports the cotton growers in marketing and
processing. Seed cotton is collected by cotton cooperatives and is purchased by the Board.
Then the Board transport it to the ginnery at Kibos,

Most of suparcanes are grown by contract growers of the large scale sugar mill
factories at Chemelil and Muhoroni. Transportation of sugarcane is provided by the factory;the
cost is born by the grower. Some farmers sometimes sell their sugarcane to jaggery factories
which produce brown sugar cluster in village.



Most of farm inputs are supplied by Kenya Grains Growers Cooperative Union Lid.

(KGGCU). It has two branch offices in Kisumu and Muhoroni. From these branches, farm

“inputs are mainly handled to farmers through primary cooperative societies or private dealers so
called stockist. Individual farmers, also can buy such inputs directly from the branch office.

(B) P.rices

Prices of farm inputs are controlled by the Government. But, retail prices fluctuate
location to location duc to transportation cost. Prices of major crops are handled by the
parastatal bodies such as NCPB, Cotton Board of Kenya, and Sugar Mill Factories are
rcgulated by the Government. Prices of cereals in 1990, handled by the NCPB are shown in
Table 3.4.

3.8 Agricultural Support Services
3.8.1 Research

~ Ahero hrrigation Research Station (AIRS) of NIB is established and operated in Ahero
Irrigation Scheme (AIS) in the study area. Research station has been operated since 1969,
aiming at applied research for cultivation of rice and sugarcane under irrigation condition. The
results of the research in the station have been applied both for the NIB and PIU irrigation
schemes.

Besides, two national research stations, i.e Cotton Research Station and Sugarcane
Research Station, have been operated at Kibos. These stations have a responsibility for
improvement of farming technology and increase of productivity through experiments and
research. The private sugar factories at Chemelil and Mohoroni also have their own
agricultural research section.

3.8.2 Credit

In order to transmit credit money to farmers, there are five (5) channels, i.e.Agricultural
- Finance Corporation (AFC), Cooperative Bank of Kenya (CBK), parastatal organization,
commercial banks, and companies. Main agency for agricultural credit is AFC and CBK.
Farmers can apply advance credit for purchase of livestock, equipment, machinery, even for
land. o

~ Agricuitural credit can be classified into three (3) caiegories,i.e,long term, medium
term, and short term by type of loan; the long term credit is for the period of 3 to 30 years for
large capital investment; the medium term, for the period of 2 to 7 years;the short term, for the
period of several month to 2 yeas mainly for purchase of farm inputs. Interest rate of the credit
is around 12%. Farmers in the study area usually use credit for cash crops through
cooperative societies and parastatal bodies for commodities.

3.8.3 Extension

The Minisiry of Agriculture has the Extension and Manpower Development Division
which has a responsibility for extension works in the national level, Assistant Director of
Agriculture (usualty referred to as "Provincial Director of Agriculture™), assisted by specialist
team, is in charge of extension works at provincial level. Further, Senior Agricultural Officer
and specialists are in charge of the extension works at district level, This organizational line
conlinues up to location level. '
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"In addition to the above, parastatal bodies such as the Cotion Board of Kenya,
Horticultural Crop Development Authouly, NIB schemes, sugar factories have exclusive staff
for the extension of framinig practices to their own farmers concerned.

3.8.4 Cooperatives

Hundred fifty six (156} of primary cooperative societies and cooperative unions have
been established in the Kisumu district. Most of purchasing and marketing are made through
cooperative societies. The District Cooperative Office frequently provides a training
programme for improvement of their cooperative activities for leaders of the societies. The
foltowing is a classification of operating cooperative societies in the Kisumu district:

Type Active Prormant Liquidation Total
1. Coffee 3 - - 3
2. Cotton 5 - - 5
3. Sugarcane 39 6 - 45
4. Dairy 3 - - 3
5. Multipurpose 4 14 - i8
6. Pouliry i 1 - 2
7. Fann Purchase 3 - . 3
8. Consumer 1 1 - 2
9. Housing 4 2 - 6
10, Saving & Credit 31 14 3 48
11. Fisheries : 10 3 i3
t2. Transport ' - 1 - 1
13. Building - 1 - 1
14.  Cooperative Union 5 1 - 6
Total 109 44 3 156

3.8.5 Farm budget

Farm budget of average farm household in the study area is analyzed based on the data
collected through farm survey. 1t is estimated that gross income of farm household is about
Ks.28,000 per annum;this amount accounts approximately Ks 4,000 of income per person in
consideration of family size of average farm houschold. The 82% of the gross income or
Ks.23,000 is generated from farm income. Total outgo consisting of farm expense and living
expense amounts to Ks.25,550. Net annual reserves in the average household are estimated at
Ks.2,500 or 9% of the gross income.
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4. CONSTRAINTS FOR IRRIGATED AGRICULTURE DEVELOPMENT

4.1  Summary of Current Situation in the Study Area
4.1.1 Agriculture

Most of apland and paddy field in the study area have a high potential for irrigated
agriculture. Soil texture in the Nyakach plain broadly varies from coarse to fine; almost all the
soil texture in the Kano plain is rather fine, Out of 72,980 ha of the land resources in the area,
51,940 ha (about 71% equivalence) are suitable for paddy cultivation and 53,440 ha (about
73% equivalence) are suitable for upland crops cultivation.

Major crops grown in the area consist of cereals, such as maize, sorghum, and rice,
followed by pulses, cotton, and tuber crops. Cultivation pattern and growth period of crops
are affected by seasonal distribution of rainfall and flooding. Maize, sorghum, and pulse for
the long rainy season are planted during February to March, and harvested during June to
August. These crops are mostly intercropped each other. The cropping season of paddy rice
under the PIU schemies is affected by water condition, rainfall, and flooding. Double cropping
of paddy rice has not been tried so far in the PIU schemes. Farm operation in the area is
mostly carried out by manpower. Cattle power is used for only soil preparation and transport
of farm products. Sowing of rice is made in nursery bed.” At three to five weeks after
sowing,transplanting is made. l.and preparation for nursery and transplanting are mainly
carried out by caitle power and manpower respectively.

Yield of each crop grown in the area is relatively low and it fluctuates year by year and
place to place. Main reason of low productivities in the area may be due to low farm input and
poor maintenance. Current production of staple food in the area is still short to maintain
population in Kisumu district. Production value of major crops in the area in 1989 is about
Ks.75 million. Livestock raising is also onc of the main line in agricultural activities in the
area. The production value of the livestock in the area is estimated at Ks.22 million, or 28%
equivalence of that of the major crops.

Farm size in the area ranges from 0.4 ha to 21 ha, averaging 3.1 ha. Land ownership
in the area can be categorized owner farmer, share cropper, tenant, squatter, and hired. Among
them, the owner farmer shares 63% of the total land, followed by the share cropper of 33%.

There are various processing industries of agricultural products in and around the area.
These mills have enough capacities to process agricultural products in the area at present. Main
marketing channe! of agricuitural products is classified into i) channel handled by private
sectors and ii) channel provided by parastatal bodies. Besides,jocal market under the County
Council and Municipal market of Kisumu district plays an important role of marketing of
agricultural products.

Hundred fifty six (156) of primary cooperative societies and cooperative unions have
been established in Kisumu district; cooperative for sugarcane is in majority of 39, followed
by that for savings and that for fisheries of 10.

4.1.2 TIrrigation

No upland irrigation has been practiced in and around the study area. Meanwhile,
twenty seven(27) paddy field irrigation schemes have been developed with a total irrigation
area of about 4,300 ha since late 1960s. These schemes can be categorized into i) NIB
schemes and PIU schemes,

_925 -



Firsily, Ahero scheme of 870 ha was implemented by NIB as a pilot scheme for paddy
cultivation in the Lake Basin in 1966, followed by West Kano scheme impleniented also by
NIB in 1969. Both schemes arc provided with a all-weathered irrigation system installing
pumping units. In particular, the Ahero scheme is provided with a separated network for
irrigation and dramage canal system, Construction and operation of both schemes have been
made by NIB initiative.

. After verification of viability of paddy cultivation in the Ahero and the West Kano pilot
scheme, PIU started construction of small scale paddy field irrigation scheme in early 1980s,
and twenty five(25) schemes have been developed so far depending on ephemeral water
sources in lowlying area. The irrigation system in these schemes is therefore not year-round
but seasonal. The schemes are rather small excepting the South West Kano, ranging from four
(4) ha to 250 ha. Unlike the NIB schemes, the construction and operation of the PIU schemes
have been made by the farmers' initiatives. :

4.2 Constraints for Agricultural Production

- The study area is graced with vast land resources quite suitable for agricultural
production. Nevertheless, land productivity thereabout is still low because of various
constraints for agricuftural production. Major constraints foreseen are as summed up below:

1} Annual shortage and uneven seasonal distribution of rainfall,
- 2) Serious shortage of irrigation water resources endowed in the study area,
3) Lack of perennial irrigation system for upland cultivation,
4) Poor farm road networks and crossing bridges,
5) Habitual flooding and inundation,and deficiencies of drainage system,
6) Improper application of agricultural inputs,
Ty Insufficient-and improper plant protection,
8) Insufficiency and improper managerent of credit services,
9) Insufficiency of extension services, and

Crucial constraints among them ate 1) serious shortage of irrigation water resources,

and ii) lack of perennial irrigation system for upland cultivation, and iii) habitual flooding and
inundations.
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5. NEEDS FOR IRRIGATION DEVELOPMENT

In spite of endowed natural and human resources and much effort for development by
Authorities concerned, Regional cconom in the Lake Victoria basin remains relatively low level
in comparison with national economy level in Kenyﬁ GRDP per capita in the LBDA region
has been estimated at K£.120 per annum. This is only 59 % equivalence of the per-capita GDP
of Kenya, averaging K£.204 in 1985.

In order to improve such a regional disparity in per-capita income, agriculture which is
the top leading sector in the region should be intensively developed.  Existing-agricultural land
in the area,however,remains very low productivity due to various agricultural constraints as
mentioned in the previous chapter. In line with concepts of the current LBDA's Five Year
Plan, maximum intensification of land use or vertical expansion in the existing agricultural land
in the area should be attempted maintaining present cropping pattern as far as possible.
Irvigation development makes a sure contribution to attainment of such intensified land use in
the area.

~ According to the scenario envisaged in the current LBDA's Five Year Plan, the region
should increase food crop production as much as possible, aiming at making the region a
granary of Kenya or even the whole East Africa.” Maize and rice are considered more important
strategic crops in view of regnonal food secunty These staple crops production sharply
increases with provision of irrigation system in the area.

The Kano Piains has been noted for long time as the most promising area for irrigated
agricultural development due to its endowed land and water resources, favorable climatic
conditions, sufficient labour forces, and its strategic location in the center of the region. In the
6th National Development Plan, this plain is nominated as one of the most favorable irrigation
potential area. Such being the situation, there is pressing needs for implementation of a large
scale irrigation scheme in the Kano Plain,
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6. PROSPECTIVE DEVELOPMENT PLAN

6.1  Basic Development Concepls .

~ In conformity with the objectives of the 6th National Development Plan and in the light
of the LBDA's 2nd Five years Development Plan, LBDA has made a best effort for basin
development aiming at provision of necessary infrastructure,contribution to food security,
improvement of regional economic structures, and amendment of income disparity. To
contribute to such major objectives in the LBDA basin development,the project would aim at
extension of stabilized irrigated agriculture through exploitation of a large scaled year-round
irrigation systern. Major concepts for agricultural development in the area would be set forth as

follows:

1)

2)

3)

4)
5)

6)

7

8)

The most profitable crops would be selected in consideration of land suitability,

knowledge of farmers, marketing, the Government policies, etc.,

Proper size of forage land would be arranged in consideration of populatlon of
livestocks, amount of crop residue, etc.,

Cultivation area for each crop would be determined in consideration of profitability
of crops, demand and supply, existing capacity of processing, marketability, etc.,

Paddy field would be rotationally used between paddy crops and uplan'd Crops ,

Cropping intensity should be increased as far as possible to make the maximum
use of newly exploited irrigation water,

Special attention would be paid to crop diversification in consideration of farmers'
income, marketing, the Government policies,

Optimal cropping pattern would be laid out in view of agro-and-water economy;
water consumptive crops would be planted during rainy season in principle, and

Agricultural support services, such as credits, extension, marketing, and research,
would be improved and strengthened for effective farming operation,

In order to realize the above-mentioned major concepts for agricultural development in
success, the following basic concepts for frrigation development are envisaged:

1)

2)

3)

4)

Available water resources released through the Sondu-Miriu Hydropower Station
would be transferred 1o the Kano and Nyakach Plains to the maximum extent,

Perennial swamps such as the Kano and Central Swamps would be deleted out of
the project area from ecological conservation, flood detention, and project
economic viewpoints,

Paddy field development would be made in lowlying alluvial lands in the vicinity
of the existing paddy irrigation schemes,

An extensive irrigation development plan on vast land resources in the Kano and
Nyakach Plains would be envisaged for the time being in conformity with the
available water and land resources. But, in order to make the project economically
viable and financially bankable, unfavourable area might be excluded out of the
project area.
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5) Comprehensive. study would be necessary for flood control and drainage
improvement in the Nyando river basin. Irrigation development plan in the
Nyando river basin would be formulated on the assumption that such a
comprehensive basin development would be implemented in parallel with this
pioject. The flood control plan in this project, thus, would be studied only for
small tributaries, such as the Asawo, Awach Kano, and Nyaidho rivers and other
small wadis develped in the project area, and

6) Existing poor farm roads in the project area would be densely networked with
perennial crossing structures.

6.2 - Selection of Optimum Project Scale
6.2.1 General

In the Interim Report compiled in March, 1991, as the results of the 2nd field works,
the project area of 24,180 ha was delincated on the basis of water balance study. An
agricultural and irrigation development plan for the Kano and Nyakach Plains was tentatively
proposed on this project scale. In the meantime, it was pointed out through discussion on the
Interim Report between LBDA and JICA Study Team that the project should be formulated on
the optimum scale, maintaining economic viability and financial bankability.

_ In line with the mutual agreement in the Minutes of Meeting dated in March, 1991, a
comparative study was undertaken for determination of the optimum project scale in the early
stage of the 3rd Field Work which commenced in carly June, 1991.

6.2.2 Procedure of study
1) Alternative project scale

In due consideration of dependable water and land resources, topography and
physiography, flooding and inundation conditions, soil and land capability, concepts of the
LBDA's Five Year Development Plan, and the agreed Scope of Work for the Feasibility Study,
three (3) Alternative project scales are selected as given below and as illustraied in Fig.6.1:

Alternative Extent Hectareage(ha}
1 Kendu Bay to Kibos River 24,000
2 " Kendu Bay to Nyando right bank 20,000
3 Kendu Bay to Nyando left bank 15,000
2) Aspects for Assessment of Alternatives

The selected alternative scales are assessed in view of economic viability and
‘environmental impacts. In advance of the economic evaluation, land suitability, marketability
and profitability of crops, and available waler resources are scrutinized by each alternative

scale,
3 Procedure

Based on results of scrutinizing agro and engineering aspects, irrigation canal system is
laid out, and preliminary cost estimate is made for each alternative scale. Meanwhile, based on
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results of examining agro-economic aspect, incremental benefits are estimated by each
alternative scale. Then, the economic evaluation for the alternative scale is made in terms of
internal rate of return (IRR), B-C, and B/C on the estimated benefits and costs.

In addition to the assessment by economic viability of the project, impacts of water
pollution caused by implementation of the project are assessed by cach alternative scale. -Such
an environmental assessment is also highly regarded in coming to conclusion for the optimum
project scale.

6.2.3 Layout of irrigation and drainage system

Based on the diversion water requirement for each alternative which is determined
through water balance study, irrigation and drainage system is laid out on topo map of 1/5,000
scale. Main features of the facilities by Alternatives can be summarized as given below:

Description Alternative-1 Alternative-2 Aliernative-3
1) Regulating Pond 510,000 m? 510,000 m3 340,000 m3
2} Main hrrigation Canal . :
Sonde Main 46 km - 46 km 46 km
South Nyanza 22 km 22 kin 22 km
South Nyando 30 km 30 km -
North Nyando 31 km - -
3) Secondary Canal 283 km 255 kim 220 km
4y Sondu Siphon 1,000 m 1,000 m 1,000 m
5} Nyando Siphon 120 m - -
6) Nyando Intake Weir 1 no. 1 no. -
7y Drainage & Flood C. 184 kin 158 km 103 km

6.2.4 Preliminary cost estimate

Capital cost is estimated at price level in March 1991 on the basis of layout of the

system for each alternative scale. The following is the summary of the estimated cost.

(mitlion Ks.)

Description Alrernative-1 Alternative-2 Alternative-3
A. Construction Cost 7.578 6,568 3,072
1) Preparatory Works 530 459 215 .
2) Direct Cost. Cost 5,299 4,588 2,149
3) Contractor's Expense 1,060 917 430
4) Physical Contingency 689 596 278
B O/M Equipment 49 37 26
C  Administration Cost 229 198 93
D Engineering Cost 162 660 3i0
TOTAL 8.018 1.455 1

6.2.5 Net incremental benefit

Net incremental benefit is defined as difference of net production value under the with-
project condition and without-project condition. On the basis of the proposed cropping pattern
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and the net production value estimated in the Interim Report, total net incremental benefit is

calculated by each alternative scale as summarized below:

(Unit ; Ks.)

Alternative With-Project Withow-Project Incremental
1 (24,000 ha) 818,00.0.000 61,000,000 757,000,000
(33,800/ha) (7,600/ha) (31,300/ha)
2 (20,000 ha) 749,000,000 52,000,000 697,000,000
_ (37,000/ha) (7,600/ha) (34,500/ha)
3 (15,000 ha) 547,000,000 30,000,000 518,000,000
{36,700/ha) (6,500/ha) (34,700/ha)

As clarified above, Alternative-1 accrues the fargest totat net production value with
project and total net incremental benefit, while Alternative-3 accrues the smallest net
incremental benefit,but the highest unit net incremental benefit per ha.

6.2.6 Eccnomic evaluation

Three alternative scales are evaluated in terms of internal rate of return (IRR), and B-C,
and B/C at discount rate of 10%. The detailed caliculation is given in ANNEX-VII, and the
following is a summary of the economic evaluation by each alternative scale:

Alternative IRR B-C B/C

1 (24,000 ha) 73 % -577 0.75
2 (20,000 ha) 77 % -446 0.79

3 (15.000 ha) 122 % 267 1.24

6.2.7 Tmpacts study on water quality in Nyakach Bay and Winam Gulf
1)  Objectives

Impacts on implementation of large scale irrigation project in the Kano plain causes a
considerable reduction of annual inflow. In addition, polluted water by irrigation might be
drained into the Nyakach bay. Magnitude of water pollution in the Nyakach bay, therefore,
might be directly concerned to project development scale. In order to clarify such a magnitude
of the impacts on water quality caused by the implementation of the Kano Irrigation Project, a
preliminary assessment is made in the Nyakach bay and the Winam Gulf.

2)  Tentative assessment

Hydrological condition in the Bay and the Gulf is assumed based on the study in the
Interim Report and other available reports. Present water quality and pollution load are also
estimated by using available reports and documents. Additional pollution load caused by each
alternative scale is estimated based on the data available in Japan because no data is available at
present in the study area. The following is a tentative assessment of the water quality in the
Bay and the Gulf on the basis of various assumptions mentioned above:

1) The proposed project would cause more significant impacts on water quality in the

Bay than that in the Gulf. More attention should be paid to the water quality in the
Bay accordingly.
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2)

3)

Water quality of the Bay would mostiy depends on the quality and quantity of the
diverted water from the Nyando river and the drained water from the Kano
Irrigation Project, and :

Alternative-3 (about 15, 000 ha} would be recommendable to avoid high magnitude
of the impact on water quality of the Nyakach bay.

6.2.8 Conclusion for optimum project scale

The following is the conclusion for the assessment of three (3) alternative scales from
overall viewpoint:

1)

2)

3)

4)

Alternative-3 is the optimum scale in terms of economic internal rate of return
(IRR), and the B-Cand B/C at discount rate of 10%,

Water quality assessment shows that Alternative-3 causes the least water pollution
in the Nyakach bay. Trrigation development in any case may not cause so serious
water poliution in the Winam Gulf,

Altern‘a_ti'v'e—3 would be thercfore selected as the optimum development scale in this
study from overall viewpoints, and

Based on Alternative-3, the project area would be delineated at the extent between
the Kendu bay on the south-west and the left bank of the Nyando river on the
north-east.

6.3  Agricultural Development Plan

6.3.1 Selection of crops

Crops and cropping pattern for the project would be formulated.based on the national
food policy, the National Development Plan, and the Five Year Development plan of the Lake
Basin Development Authority, The following is a basic principle for selection of the crops and
layout of the cropping pattern: .

1)
2)
3)
4)

Creation of the maximum benefit for farmers and national ecdnomy,

Effective use of available water resources,
Farmers' familiarity for farming practices and
Conformity to existing socio-economic condition,

In due consideration of physical and social condition, demand and supply of crops, and
farming profits as mentioned in the later section, tea, arabica coffee and wheat are exciuded for
layout of the cropping pattern because of less suitable for irrigated agriculture in the area.
Robusta coffee and sorghum are also excluded because of low economic return. Tuber crops
should be cultivated non-irrigated area. The following seven categories of crops are thus
selected for the agricultural development plan:

Cereals, such as maize and paddy,

Pulses, such as beans, cowpcas and greengrams,
Vegetables, such as tomato, onion, cabbage and kale,
Sugarcane,

Cotton,

Fruit tree, such as passion fruit, and

Forage crops for dairy and working cattle.
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6.3.2 Cropping pattern and change of land use

Cropping area would be determined taking into account of i) demand and supply,
ii) farming profits, iii) marketability, iv) processing capacily, v) soil characteristics and
vi) available irrigation water. Basic principles for determination of cropping area would be
itemized as mentioned below:

i) Staple food production is still short to maintain the population in the Kisumu
district.  The hectareage of maize would be therefore extended by 3,500 ha io
supply in and around the project area. What is more, the hectareage of pulses also
would be extended to 3,500 ha for the regional food self-sufficiency.

ii) Hectaréage of paddy field could be possibly extended as far as soil characteristics
and availability of irrigation water would be allowable.

iii} Hectareage of sugarcane and cotton would be mainly determined on the basis of
the existing processing capacity of factories around the study area. Cropping of
~ sugaicane in the area would be hence limited to about 5,000 ha.

iv) Hectareage of vegetables and fruit tree would be determined depending on amount
of local consumption, marketabihty and processing capacity of factories expected
in the near future.

v) Hectareage of forage crops for dairy cattle would be determined taking account of
the tocal milk consumption in and around the area.

vi) Hectarage of Napier grass for working cattle would be determined on the basis of
feed requirement, which would be supplemented by rice straw, sugarcane top and
other crops.

Based on the principles mentioned above, cropping pattern and calendar are laid out as
given in Table 6.1 and Fig.6.2. The following is the summary of the proposed cropping
pattern:

L.ong Rainy Season Short Rainy Season Hectareage

Paddy : Beans 2,690
Maize Paddy 1,740
Maize Cotton/Beans 1,530
Sugarcane Sugarcane 5,130
Vegetables Vegetables 1,570
Fruit tree Fruit tree - 1,000
Napier Grass Napier Grass 1,270
Total 14,930

Cereals are mainly cropized during the long rainy season, and pulses and cotton, during
the short rainy season, Vegetables are planted in relatively clevated area in order to avoid
moisture stress. In the short rainy season, paddy should be planted in early February to late
March and harvested in late June to earty August to avoid cold temperature during the period
from panicle initiation to the flowering stage.

Sugarcane and paddy plant would be cultivated in the area covered with heavy ciay soil
{mainly sub-area I, IV and V), meanwhile vegetables and fruit trees would be mainly planted
in the area covered with light loamy sandy soil (mainly sub-area I and I1).

Introduction of the cropping pattern mentioned above brings about change of land use
in the project area as tabutated below. Further details are given in Table 6.2.
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{Unit:ha)

Category Without With

e - - Project : Project ~ Batance
Land : - condition condition :
Paddy Field 780 4,430 +3,650
Upland Field 5,920 10,500 44,580
Pasture 7,400 0 <7400
Scrubs . - 830 0 -830

Total - 14,930 14,930 0

6.3.3 Farming practices

Farming practices in the project area are so extensive at présent; the practices are
characterized with low farm inputs, low cnoppmg intensity-and mixed cropping. After
completion of year round irrigation system in the area, proper farming practices are essential
for realizing full exploitation of agrlcultural potenual in the area. For this purpose, it is
necessary to introduce new high yielding varieties and varieties resistant to pest and disease,
good seeds, appropriate cultivating practice, fertilizer application method and appropriate plant
protection method along with development of irrigation facilities. Since hectareage of major
crops and cropping intensity increase through developing irrigation facilities, labour
requirement increases and fallow period of field becomes shorter.

- Introduction of such improved farming practices need much labour’ requirement.
Potential labour forces in the pro__;ect area are estimated at 24,220 based on the statistic data in
the Kisumu district. In the meantime, seasonal daily labour reqmrement is estimated by
cropping at half month basis in accordance with the proposed cropping calendar and pattern, as
given in ANNEX-V. The half monthly labour requirement is also estimated by multlplymg the
daily labour requirement for the proposed cropping patftern with the cropping area, as
sumimarized below:

. (Man-Days)
Month Early 15 Days Late 15 Days
January 18,650 20,430
February 22,180 21,360
March 19,690 17,940
April 16,280 16,280
May 14,600 14,040
June 13,370 14,730
July 18,020 21,230
August 23.130 23.760
September 22,280 18,760
October 17,710 15,860
November 14,850 13,940
December 15,740 16,530

Potential Labour Force 24,220 24,220

As shown above, the maximum early and late monthly requirements-are estimated at
23,130 man-days in early August and 23,760 man-days in late August respectively. Both
maximum requirements are ncarly covered with the potential labour force.

For heavy farming works like soil preparation and transportation, it is proposed to use

mainly oxen power and supplementally machinery. In spite of a lot of advantages to farm
management,it is difficult to introduce substantial mechnized farming in the project area for the
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time being in view of farmers'technique for operation and maintenance and investment cost for
machinery. Light mechanization is,however,essential for plant protection and post harvest of
crops such as chemical sprayer, thresher for rice, sheller for maize and groundnut,

Since heavy farming works would be made by oxen power, a large number of cattle
would be required for farm operation in the project area. The number of cattle at present and
in 2010 is forecast to be 22,620 and 26,830 heads respectively depending on trend of cattle
population during the period of 1984 through 1989. In the meantime,work cattle requirement
at early and later development stage of the project is also estimated at 9,940 and 25,600 heads
respectively by multiplying per-hectare head requirement with cropped hectareage. Cattle
population at present and in the near future (2010) can fully cover the cattle requirement for the
farming works in the project.

Furrow irrigation practices would be employced for upland crops. All the upland crops
would be mono-cropped. Pests and diseases control by chemicals should be minimized as far
as possible in view of water pollution by drainage. In this view, varieties resistant to pests and
diseases would be introduced and ecological control of pests and diseases should be also
employed under improved farming practices.

6.3.4 Anticipated crop yield and production

Present yield of crops in the project area remains at low level due to low input, poor
farm management and some stresses. After the completion of year-round irrigation system,
yield of crops is sharply increased and stabilized through being accustomed to irrigation
farming practices and intensive agriculture. Target yield and production of crops in future
with-project condition are set forth as given in Table 6.3, making reference to various data in
Kenya and in the country with a similar climatic condition and publication of FAQ.

Yield of crops grown under non-irrigated condition is so assumed to stay at the same
level of present yield. Under with-project condition, cropping intensity becomes doubled.
Non-harvested area is sharply decreased; to the contrary, yield of each crop is sharply
increased.

6.4  Agro-Economy
6.4.1 Population in project area

Population in the project area is estimated at 41,400 in 1979 and 55,200 in 1989 on the
basis of the Population Census, 1979 and the provisional results of Population Census 1989.
Average annual growth rate during 1979 thru 1989 was 2.91%. Population density was
249 persons/km? in 1979 and 332 persons/km? in 1989 as summarized as follows:

1979% 1989 Growth
Population Density Population-  Density rate
Kisumu District 537,000 230 674,000 288 2.30%
Project area 41,400 249 55,200 332 2.91%

%; Census data in 1979 was under estimated in Nyanza Province and is estimated on the
basis of the Population Projection 1980-2000.

Population growth rate in the project area in past several decades shows a declining
tendency,and it is estimated that future growth rate slightly decreases from 2.91% during 1989
thru 1990 to 2.5% during 1990 thru 2010. On the basis of these population growth rate, future
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populanon in the project area is pinectcd at 93,100 in the yea: of 2010 w:th a population
density of 630 pérsons/km? in the pro ject area as fo]lowq: :

Area 1990 2000 2005 2010

Kisumu District 690,000 847,000 940,000 1,045,000
Project area 56,800 72,700 . 82,300 93,100

6.4.2 Marketing prospect
(N Deman(_l of Food Crops

On the basis of staple food production such as maize sorghum, rice, beans and potatoes
in Kisumu in 1987 to 1989, average annual ptoduction is estimated at 109 kg/person, whiie
.~ target of per capita consumption of foods in the National Sixth Five Year Development Plan
(1989-1993) is 177 kg/person/year, as shown below.

Average*] Per capita*2 National Target of
Crops production produciion per capita

1087-1989 1987-1989 consumplion

{ton) {kg/person) ‘(kg/person)

Maize - 31,120 46.2 160.0
Wheat 0 0.0 19.4
Sorghum 10,300 : 153 7.7
Rice - 7,240 10.7 3.0
Beans*3 3,920 5.8 132
Potatoes*4 21,040 31.2 335
Total - 13.620 109.2 176.8

*1: Annual Report of District Agricultural Office, 1978, 1988 and 1989.

#2: Population in 1989 is estimated at 674,000 according to the provisional figure of
Census 1989.

*3: Beans includes greengram and cowpeas.

*4: Potatoes includes sweet potatoes and cassava.

To achieve the national target of per capita siaple food consumption in Kisuma district
by self-sufficiency, it is estimated that 185,000 ton of food crops would be necessary for
1,045 thousand of the population in the district. In consideration of increase of production of
cercals and pulse, the project would supply maize, sorghum and pulses to the population of the
project and its surrounding area.

2) Processing and marketing of sugarcane and cotton

Three large scale sugar mills are under operation in and around the project area at
present. The annual milling capacity of these mills is 2,000,000 ton in total. In addition to the
present capacity, these mills have a plan to expand the milling capacity upto
2,500,000 tonfyear. Present production of sugarcane in Kisumu district is estimated at
1,950,000 ton in comformity with the present milling capacity, Approximately 500,000 ton of
sugarcane are allowed to be harvested by the project accordingly.

Present production of cofton arcund the project area is estimaied at.about 1,750 ton per
year on an average. Market channel of seed cotton has been recently shifted from Cotton
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Board of Kenya to private dealers to bring outside the project area. The cotton of 2,000 ton to
3,000 ton is therefore allowed to be harvested in the project area.

3) Vegetables.

Vegetables introduced in the project area are tomato, onion, kale, cabbages and
capsicum (sweet pepper), which are suitable in view of climate and soils in the project area.
These vegetables are cropped twice in a year and are harvested throughout the year.

On the assumption that per capita production is almost ncarly equal to per capita
consumption, the per capita consumption of vegetable in 2005 and in 2010 is estimated at
31 kg/year and 36 kgfyear respectively by regression anatysis of per capita production during
1985 thru 1990.

Population of Nyanza Province in 2005 and in 2010 is estimated at 4.66 million and
4.99 million for Nyanza Province, and 940,000 and 1,045,000 for Kisumu district
respectively based on the Population Census 1979 and the provisional result of Population
Census 1989. On the basis ‘of the above projections, the future demand of vegetables in 2005
and in 2010 is estimated as follows:

Year Population per capita consumption Demand

(persons} (per year) (ton)
* Kisurmu District 2005 940,000 3lkg 29,000
2010 1,045,000 36 kg "38,000
Nyanza Pravince 2005 4,660,000 3kg 144,000
2010 4,991,000 36kg 180,000

Future productidn of vegetable is estimated on the basis of production trend during
1985 thru 1990 using regression analysis. Future balance of demand and supply is
summarised as follows:

{unit:ton)
Region Year " Demand Production Deficit
Kisumu District 2005 29,000 . 6,000 22,000
2010 38,000 8.000 30,000
‘Nyanza Province 2005 144,000 91,000 53,000*
2010 180,000 104,000 76,000%

Note;*: This amount includes deficit of Kisumu District.

- In order to supplement the above-mentioned deficit amount of 76,000 ton for Nyanza
Province in 2010, the Project would supply 63,000 ton of vegetables from 1,570 ha of the
project area.

(4) Fruit tree

Fresh fruit market is not so large in and around the project area at present, and estimate
of future market is rather hard because of no data available for the demand. Meanwhile,LBDA
has been promoting smalt scale processing plants for such tropical fruit as passion fruit, citrus,
banana, and pineapple. Such being the situation,fruit tree represented by passionfruit would be
introduced in this project at small scale for the time being.
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(5) Dairy

Population projection in 2005 and 2010 is estimated to be about 82,000 and 93,000
respectively in the project area. Target of per capita consumption of fresh milk is 91 lt.per
annum according to the Sixth Five Year Development Plan. To achieve this level ,demand of
milk in the project area is estimated at 7.46 million lit.in 2005 and 8.46 million lit.in 2010. To
produce this amount, 1,650 cow units in 2005 and 1,870 cow units in 2010 would be required
respectively. . To maintain these cow units, following managed forage and arinual supply of
grade cattle would be necessary: '

Cow ' Managed Annuat supply of
Year units forage grade cattle
2005 1,650 680 ha 260 heads/year

2010 1,870 77 ha 300 heads/year

6.4.3 Net production value per hectare

Financial and economic prices at farm gate are shown in Table 6.4. Economic prices of
paddy, maize, cotton and sugarcane are estimated on the basis of projected international market
prices. Other commodities in the table are estimated on the basis of the financial prices and the
standard conversion factor of 0.82.

On the basis of yield, farming practice;and gconomic prices memibned above, unit net
production value for crops under the present condition is calculated as shown in ANNEX-VI,
and summarized as follows: .

Net Production Value in the Present Condition -
Crop © Yield Gross Production  Production Net Production

per ha Value Cost _ Value
: (ton/ha) (Ks./ha) (Ks./ha) (Ks./ha)

Maize 1.9 8,850 3,570 5,280
Sorghum 1.1 4,710 2,510 2,260
Paddy 3.3 20,390 4,110 16,280
Beans 0.7 7,120 2,570 4,550
Cotton 0.3 5,190 3,160 1,870
Sugar cane 40.0 20,040 1,400 18,640
Sweet Potato/Cassava 6.1 5,190 3,390 1,800
Pasture, upland and paddy field for grazing ' 2,240

Net Production Value in the Future Condition under the Project

Crop Yield Gross Production  Production Net Production
per ha Value Cost " Value
{ton/ha) (Ks./ha) (Ks./tha) (Ks./ha)
Maize 5.0 23,300 . 6,040 17,260
Paddy* 6.0 37,080 6,100 31,650
Sorghurm 3.5 17,600 5,090 6,670
Greengrams/cowpeas 1.5 17,270 5,250 12,020
Groundnuts 1.5 17,600 8,550 9,050
Cotton 2.2 37,200 7,820 29,380
Vegetable 20.0 55,800 15,350 40,450
Sugarcane** : 100.0 50,920 3,910 47,010
Managed fodder for dairy 3888 34,100 7,290 26,810
Pasture for working catile ‘ 32,480 7,290 25,190
Fruit tree (Passion fruit) 10.0 41,000 15,700 . 25,300
Robusta coffee 4,0 18,040 13,040 4,240

*.  Net production value of paddy and sugarcane include Ks.670 of value of straw to feed cattle and-
K5.820 of value of cane top io feed cattle.
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As far as net production value is concerned, sorghum and coffee are rather low. These
crops would be,therefore, excluded out of the project. Thercfore, per-hectare net production
value of each cropping patiern is estimated as follows:

Pattern : Unit net production valie
Long rainy - Short rainy Long rainy Short rainy Total
season season season season
(Ks/ha) (Ksfha) (Ks/ha)
Paddy Beans/Greengrams 31,650 12,020 43,670
Maize Paddy 17,260 31,650 43,910
Maize Coiton/Beans 17,260 20,700 37.960
Vegetable Vegetable 40,450 40,450 80,900
Sugar cane - - 47,010
Managed fodder for dairy - - 26,810 :
Pasture for working catile - - 25,190
Fruit tree - - 25,300

6.5  Irrigation and Drainage Development
6.5.1 Delincation of irrigation area under the project

_ As mentioned in the previous chapter, the optimization study is made in order to clarify
the optimum project scale from viewpoints of land suitability, available water resources,
economic viability and environmental conservation. On the basis of the conclusion of the
study, about 15,000 ha are selected as the optimum scale for the Kano Irrigation Project.

_ Foliowing the optimum scale,irrigation area is finally delineated on a topo-map of
1/5,000. The irrigation area extends southeast of Kisumu municipality and is approximately
bounded by Nyabondo escarpment in the south, contour line of 1,200 m above MSL in the
east, left bank of the Nyando river in the north and the Nyakach swamp in the west.

The delineated arca of 14,930 ha is physiographyically divided into six (6) sub areas by
four (4) major rivers such as the Sondu, Asawo, Awach-Kano and Nyaidho rivers and location
of the Sondu-Miriu Hydropower Station, as given below:

Sub-Area  Hectareage Boundary
. 600ha =~ Kendu Bay to left bank of Sondu river.
-t 650 ha Right bank of Sendu river to Sondu-Miriu P/S
In-2 3,230 ha Sondu-Miriu P/S to left bank of Asawo river
m 2,780 ha  right bank of Asawo river to left bank of Awach-Kano river
v 4,170 ha  right bank of Awach Kano river to left bank of Nyaidho river
v 3,500 ha right bank of Nyaidho river to left bank of Nyando river

Total 14,930 ha Kendu Bay to left bank of Nyando river

6.5.2 lrrigation water requirement

Irrigation requirement by growing stage of each crop and cropping pattern on hatf
monthly basis is estimated based on i) consumptive use, ii) effective rainfall, iii) other water
requirements and iv) irrigation efficiency.

ANNEX-VII gives detailed calculation sheets of the seasonal irrigation requirement by
crops and by cropping patterns respectively. The following is the summary of the max.unit
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diversion requircment averaged for 19 years and unit diversion requirement in early
March, 1966 in which the max. diversion requirement of 18 5 m"*/sec wnh 5- yedrs plobablhty
has occurred.

_ (htlsec/ha)
Long Rainy Short Rainy Averaged Max.Unit  Unit Requirement
Season Season _ Requirement in March 1991

Paddy Beans 2.04 2.34
Maize Paddy 1.92 1.04
Maize Groundnuts 1.05 1.07
Maize Cotton/Beans 111 0.79
Vegetable Vegetable 1.30 (.99
Sugarcane Sugarcane 1.00 1.07
Fruit tree Fruit tree 0.69 (ng_‘;

Pasture Pasture . 1.00

As mentioned above, the maximum peak unit diversion requirement of 2.04 lit/sec/ha
occurs on the cropping pattern of paddy-beans in carly March; the minimum peak unit
diversion requirement of (.69 lit/sec/ha, on the cropping pattern of fruit tree-fruit tree in late
February.

Based on the unit diversion requirement by croppin pattern in early March ,1966 as
shown in the above table.and hectareage of each cropping pattein allocated in each sub-area
(ANNEX-VII,Table.VII-18 ),diversion requirement in seb-area is computed as given in
ANNEX-VIIL. The following is the summary of the max. diversion requirement by sub-area .

The detail is given in Table.VIL-19 of ANNEX-VII.

Sub-Area - Command Area Max. D. Req.
(ha) (im3fsec)

1 600 0.9

II-1 650 0.5
112 3,230 3.0
m 2,780 42

v 4,170 5.6

v 3,500 4.3
18.5

Total 14,930

6.5.3 Water balance study

Water balance study is made between available water from the Sondu-Miriu
Hydropower Station and the diversion water requirement estimated above on the basis of the
data for the past 19 years from 1960 to 1978 on half monthly basis.

Watcr resources for irrigation would be released through the Sondu-Miriu Hydropower
Station after regulated by the Magwagwa dam which has been feasibility-studied by JICA.
After deducting volume for water supply and mandatory releases to downstream, the available
water is estimated on the basis of five (5) years return period or 20 % of recurrence.

As shown in Fig.6.3, the water balance study clarifies that irrigation water supply for
the delineated area of 14,930 ha would be stablely made depending on the available water
resources released through the Sondu-Miriu Hydropower Station which would be further
increased by the exploitation of water resources in the Magwagwa dam in the future.
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