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1.1 Introduction .
1.1.1 Background

The Lake Shore Irrigation (herein after called LS[) prcuecl has been selected asa hlgh
- priority project for a preparatory sludy from among the Master Plan pro_;ects The JICA
study team has carried out this study in collaboration with LBDA irrigation counterpart
through discussions, data analysis and field investigation. Available topographic maps with
scale of 1 to 50,000 and information of previous studies have been utilized for the study.

National economy

In Kenya the fifth Development Plan (1984-1988) is now under execution, having two
main themes; mobilization of domestic resources and equitable development. With these
themes, the Government has been undertaking the improvement of infrastructure for the
purpose of promoting agriculture and manufacturing sectors. The annual growth rate
projected for the Plan penod increases from 3.9% in 1984 to 5.6% in 1988.

Kenya has a total land area of 569, 249 km2 Thc estimated population as of 1985 is 20.1
million in total with an annual growth rate of 3.8%. With such a high growth rate, the
projected population will reach 35.4 million in the year 2000, resulting in increased pressure
on land and other natural resources, and more resource requirements to meet basic needs
like food, education, health care,water supply and housing,

Agricultural sector has consistently shared 30 10 35% of GDP in recent years, amounting to
K£2,950 miltion in 1982 . Agricultural outputs mainly comprise export-oriented products
and their share in the total export value was around 50% of K£225 million in 1982, Many
basic foodstuffs and beverages are impotted to meet domestic demand and their import value
is about K£ 50 million a year,

The objectives of agricultural sector in the fifth Development Plan is to increase food
production, and agricultural employment, provide inputs to agro-based industries, expand
agricultural exports, conserve resources and alleviate poverty, aiming also at maintaining
broad seif-sufficiency in basic foodstuffs. In line with this national development policy, the
Master Plan for the LBDA Region has set the agriculture, livestock,fishery and forestry
sector's GRDP in the Region at K£1,752 miltion with 5.4% target growth rate (Table 1.1).

1.1.2 Development potential

Agriculture in the Region has much potential considering present crop yields as compared to
national target yields (Table 1.2). The yield potential is to be developed by improving
farming practice, applying fam inputs and introducing irrigated farming.

The area in the Region defined as low gradient land covered by grasses or bush can be used
for agricultural development. This expansible area for agricultual development amounts to
about 1.3 million ha, and crop suitability in this area is shown in Table 1.3 by district.



Irgation developmen

In May 1981, the Ministry of Agriculture established a poticy with regard to an actelerated

programme on lmgallon and drainage developmeat in Kenya. In this programme it is

emphasized that lmganon, tand rectamation by drainage and flood protection ar¢ major and

altractive alternatives for a sizable expansxon of cultivable land in the country, in order 10

- produce additional food and export crops, to settle people in newly developed lands and o
create substanhal employment opportumues v

Polennal of 1rngable land in 1he whole of Kenya has been assessed at about 540 OOO ha by
National Water Master Plan in 1980, According to this plan, the Lake Basin region has
200,000 ha of irvigable lands. These 200,000 ha potential areas extend along the upper
marsh land, lower reaches and alluvial flood plains of the main rivers. Estimated irrigation
potential by rivér basin is as follows :

River Basin Location Potential Area (ha)
Nzoia Middle/lower 65,000

Yala - . . Yala Swamp - 715,000
Sondu/Nyando Kano Plain 60,000
Kuja/Migori Lower . 25,000 -
Mara . - Upper 20,000
Other Lake Shore . 15,000

* Total 200,000

Needs for irrigalion developmient

Accordmg to the fifth Developmem Plan 1984-88, ten potenual sites for minor irrigation
covering 17,400 ha in total were expected to be implemented during the plan period. ‘It
emphasizes a low cost approach in the 1mplementauon, and the small scale lmganon
- projects, and utilization of gravity flow are given preference.” The irrigation schemes to be
“newly taken up under the fifth Development Plan have important roles as pioneers of
1mproved crop culuvanon under a yea.r-mu nd 1mgaled oondmon

The LBDA reglon is endowed with rich water resources with six major rivers s and many
small rivers as well as the Lake water, The Regmn also has generally favourable soil.
However, the Region suffers from unseliable rains and flood hazard, which alternate
unpredxctably 50 that stable food produeuon cannot be assured wuhout the use of i Lrngatmn

12



1.2, Physical and Socm Econom;c Conditions of the LSI Area
1.2.1 Delmeauon of LSI pIOjeft area .‘ |

Thc LS! area is generally known as a be!t of 20 km "rain, shadow“ alt)ng the Lake shore

from Uganda border to Tanzania border. . This definition of LSI project area is somewhat

- ambiguous. . In this preparatory study, the LSI project area is defined as the Lake shore land

- under the e]cvanon 4,000 feer (1 ,219m). ‘Areas in the six major river basins where major

, dcvelopmcnt pro;ects are going on or planned such as Kario Plain, Yala Swamp, lower Kuja
and lower Nzoia have been omitted in this study. Eliminating these areas, the LSI project
arca has 157,300 ha in total. As shown in Figure 1.1, the LS! area is dwlded into two
parts. ‘The southern part of 77,900 ha arca belongs to South Nyanza district and the
northem part of 79,400 ha extends over two districts, Kisumu and Siaya.

_ 1.2,2_ Chmatc

Ramfall data for selected stations in the LSI area are given in Table 1.4 and the mionthly
dlstnbuuon patterns are shown in Figure 1.2. As shown in the isohyet map (Figure 1.3),
the 1,000mm isohyet passes lhrough the east of Siaya district and centre of southern part of
LSI area. The 1,200 mm isohyet is running through the centre of northern LSI area.

The monthly mean temperature at Kisumu, Homa Bay and Macalder is also gwen in Table
1.4. Figure 1.4 shows the rainfall and temperature recording stations.

| 1.2.3 Agro-eoblogfc_al zoﬁ'c

Although the slight differcnce by location is recognized in the rainfall amount especially
during the short rainy season, the Lake shore agro- ccologically' falls in Lower Midland

- Cotton Zone (1LM3). LM3 is characterized by medium to long rainy cropping season during
March to July followed by weak short rainy season. The total rainfalls amount to 1,100 mm
to 1,200 mm, of which about 500 mm occur in the long rainy season.

In lhe long mmy season, earty maturing varieties of maize and sorghum can grow, but niost
farmers plant colton and cassava in'this zone. In short rainy season, the lands remain
fallow. .

The natural grazing of local cattle, sheep and goats, which are highly resistant agamst
drought, is broadly practiced. Due to low carrying capacity of grassland (0.9 LU/ha), the
nutnuonal condmons of ammals seem lo be below the average level in the Region.

1.2.4 Soil

The soil occumng on the Lake shore shows comphcated dlslnbuuon pattems In gcnera!
the soil is colluvial, originated from igneous rocks formmg ‘hilly lands.’ They can be
charactenized by dark yellowish to browmsh color, good drainage and high gravel contents.

Bes:des ‘the black alluvial soil is locally identified along the Lake shore, Itis qu1tc similar
10 the soil covering the Kano Plain, imperfectly drained, deep and fertile. The origins of

1-3



these types of soil are parily the lacusmné deposits, but maialy the river alluvial deposits
transported by small rivers, “.hwh incise the Lake shore and ﬂow into the Lakc

The lands covered by the black soil are easity inundated dunng the ramy season due to thelr
low topographic positions. In cases that the geological origins of soil are basic |gném|s or
metamorphic rocks, the saline soil andfor the atkating soil are locally formed in downstréam
arcas. Through alternation of dry and wet in depression, for instance, the soluble salts
contained in soil tend to accumulate on soil surface. Due to high content of sodium, the soil
becomes extremely compact and root extension is severely restricted. In order to sclcct the
future ungauon area, Ihereforc a detailed soil survey will be requued '

1.2, 5 Rwer dischatge ’

" A number of small rivers are crossing the LSI area. Major rivers are Awach Kibu_gn,
Awach Tende, Muguruk, Luanda, Ndate, Seme Awach and a few others. (see Figure 1.4).

Of these rivers, only three rivers, Awach Kibuon (gauging code!1HD4), Awach Tende
(IHE!) and Seme-Awach (1HBS5) have discharge records. Some other rivers have water
level records only. Tables 1.5 through 1.7 show monthly nver dlscharges for the lhrec
rwem Locauon of each gauging station is shown in Figure 1.4,

Awach Tgndg

This river rises around KlSll town, flows toward lhe south into Oluch area and drains into

the Lake Victoria near Homa Bay. The gauging station 1HBL (CA, = 585 kn12) near

Nyangweso village has seven years of discharge record. Thls record shows a mean annual
flow of 3.65 m3/s (Table 1 5)

About 69.4 million m3 or 80% of annual river flow are avanlablc for 1rr1gauon 'I‘he
- following table shows an estimate of monthly dlscharge avan!able ’ '

: ' (Umt : m3lsec)
Month: ] F M A M. ] J A S 0 N D Mean
3;’312‘2!0 1.13 086 094 294 706 350 3356 288 310 344 362 182 29
1 L+

_ Awach Kabuon

Awach Kabuon River is one of the major stieams in the LSI arca havmg catchment area of
540 kmZ ar 1HD4 agaugmg station 4 km uvpsiream from Kendu Bay town Nme years
record shows 9.6 mJ/sec of mean annual flow {sce Table 1 6). L

An 80% of annual flow is about 240 nulhon m3 or 7. 6m3lsec This water available for
irrigation couId be dlsmbuted to each monlh by the share of mean monthly flow as shown
beIOW ‘

L S e e . AUnit: m3/sec)
Month J° F M A M j 5 A s 0 N D Mean

:(?vaglrgle 523 635 670 946 1059 887 822 829 169 138 - ?02 586 7.64
ischarge _



Sm&m&h

The river crossing thé northern LSI acea flows east cnd of Kisumu district. One gaugmg
station 1HBOS (CA. =98 km?2) located about 10km upstream from the river mouth has 17
years discharge records (see Table 1.7). 'l‘hls rccord shows a mean annual flow of 0.74
m3/sec and specific discharge of 0.007 m lsec/km The following tablé shows niean
momhly flow and estimated monthly discharge available for lrngatlon (80 % of annual
flow). :

o . . ' . (Unit: m3fsec)
Month ] F M A M _J J A S ©0 N DMean
Discharge 0.67 060 040 052 113 137 090 055 053 068 066 034 074
A;a;!la;ib!c 054 048 032 042 090 110 072 044 042 054 053 0.67 0.9
discharge

Other r’wgrs

Monthly discharges of other small rivers crossing the nosthern LS area are estimated by
roultiplying each catchment area by specific discharge of Seme Awach as shown below

o _ ‘ _ _ .(Uni_!: mjlséc)
Catchment I F M A M J 3 A 5 0O N D  Mean

(km?} o | - ,
Kisyan 54 0.37 033 0.22 0.29 6.62 0.75 0.50 0.30 0.29 0.37 036 0.46 0.41
Mugonk 101 0.69 0.62 0.41 0.54 1.16 1.41 093 0.57 0.55 0.70 0.68 0.87 0.76
Lvandz 69 047 0.42 0.28 0.37 0.80 0.96 0.63 0.39 0.37 048 0.46 0.59 0.5%
Nyandiwo 54 037 0.33 0.2z 0.29 062 0.75 0.50 ©0.30 0.29 0.37 0.36 0.46 0.41
Rabura 40 0.27 0.24 0.16 0.2t 0.46 0.56 0.37 0.22 022 0.28 0.27 0.34 0.30
Ndate 146  1.00 0.89 0.60 0.77 1.68 2.04 1.34 0.82 0.79 1.0 0.98 1.25 1.10
Alara Yenga 57 0.39 035 0.23 0.66 0.80 0.52 0.32 0.31 0.40 0.38 0.40 038 0.49
Arese 367 0.25 0.22 015 0.19 042 0.50 033 0.20 0.19 0.25 0.24 0.31 0.27
Rauo 16 0.11 0.10 007 0.08 0.14 0.22 0.15 0.09 009 0.1 0.11 0.14 0.12

Monlhly discharges of following rivers are estimated by using specific dlschargc of Awach
Tende niver.,

Cachgens .} P M A M J J A S O N D Men

Rongwena. 55 0.11 0.08 0.09 0.28- 0.66 0.37 032 0.27 0.29 032 0.34 0.17 028
Rangwena 93 0.10 0.14 0.15. 0.47 0.12 0.62 0.53 0.46 049 0.55 0.58 0.29 047
Boosi 47 - 0.09 0.07 0.08 0.24. 0.51 031 027 0.22 025 0.28 029 0.15 0.24
Wangupaid 17 0.03 0.02 003 0.09 021 0.11 0.10 0.08 009 0.10 0.11 0.05 0.09

Olambwe 313 0.6 046 0.5 1.57 21.78 209 1.80 1.54 1.66 1.84 i1.94 097 1.56



1.2.6 Land suitability

The land suitabitity for irrigation of this LSI aréa is ¢valuated based on the results of
reconnaissance soil survey carried out by STIBOKA/KSS (ref.1) and referring to the KSS's
tirigation cmena {Tables 1.8 and 1.9), reprcsentmg such factors as soil texmre salinity and
land slope : ; -

The result of land suitabitity classification is shown in the following table and Figure 1.5.

"'(Unit:‘ira)
| | Suitable .
 LSlarca Totalarea Rice/others "Other crops ‘Unsuitable
Northern part 79400 4,400 69,500 9,900
Southem part 77,900 8,300 57,800 20,100

Total 157,300 12,700 127,300 © 30,000

1.2.7 Irrigation potential

Irrigation potential depends on many factors and interacting resources such as water, soil,
topography and crops. Crop selection would depend also on economic, social and political
considerations. Irrigation potential within the LSI area has been estimated by using (wo
major criteria, i.e. water avaitabilily and soil suitability, because these factors are most
important limiting factors for defining irrigable area, g

Land sirilabilit
As mentroncd n subsecnon 1.2 6 thc LS area has 12 700 ha of area spitable for ncc and

other crops and 127,300 ha suitable for olher crops such as maize, cotton and sugarcane
(see Figure 1.5). . _

Water availability

There are two major water resources in the LSI area, ie. river water and Lake water.
Available river water for irrigation within the LST area is calculated and shown in subsection
1.2.5. The water in the Lake Victoria is available for irrigation at any s¢ason and anywhere
if the water can be lifted up to the field by pump or other lifting equipmént. ‘This means that
lhe capacrty or abrh(y of the water hfun g equipment lmnls thc availablhty of the Lakc watcr

Trrigation Dolcnnal

The area irrigable by the river water is obtained by dwrdmg the available Fiver drscharge by
the irrigation requirements. Irrigation requirements are estimated by proposed cmppmg
pattern and climate records (see Attachment).
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The area irrigable by the Lake water is estimated by assuming the Lake water could bu hﬁed
“up about 10 m above thc Lakc water level In totai some 24 500 ha could be developed for
1mgauon : S

"['he followmg table summanzcs lhc lmg'iiion polenual in the LSI area

. _(_Uﬁic ha)

_ = Existing schemé Area
LSI arca Arca Limited by in the LSI Arcas o be
Scil River water  Lake water : - deweloped
Northernpart 69,500 2,000 9,700 5 - 11,695
Sonl_hem part 57,800 3.600 - 9,3(_}_0 134 12,766
'Total _ ]27,3_00 5,600 19.(}{}_0 139 - 24,461

1.2.8 Population

The demographic feature of the LSI area is the high population density. Accordmg to the

latest census data (1979), average populauon density of the three districts (Siaya, K:sumu

and South Nyanza) is 172 persons[km + while the average in Kenya is 27 personslkm

Total population of the I.ST arca in 1985 is estimated at about 356,000. Figure 1.6 shows

estlmated population 6f LSI arca with age-sex dlslrlbutton and labour force. This figure
shows that about 136,000 labour force are available in the LS1 area.

129 GRDP

The rcgnOnal economy in the LSI area is dommatcd by agncu!lurc fi sher)' and llvestock
farming which coniribute to more than 60% of the GRDP in this area. The totat GRDP in
the LS1 area is estimated at about K£42.8 million in 1985, and the following table shows the
breakdown of the LSI area’s gross domestic product by productive sectors.

(Unit: KE10)

North LSlarea . SouthLSlarea  Total  LBDA region

Subsistence, and

modery agrculre 139 130 269 610
Manuvfacturing and o
mining . 1.7 , 1.6 33 B
CSevices - 65 61 12.6 285

Total 20, . 207 428 970

(Source : Masle} Plan for the Lake Basin De§elopment Area)



1.2.10 Land use

The present and use of the three districts (Slaya Kisumu and South Nyanza) whnch mcludc
LSI ar¢as is summarized in Table 1.10. Out of 1,112,000 ha of total area of these three
districts, agriculural land occupies 372,000 ha, aatural vegetation land 639,000 ha and
101,000 ha other land. About 170,000 ha (46%) of the total agricultural fand are used for
staple crops such as maize, rice, beans, cassava and potatoes and 43 ,000 ha (12%) are used
for cash crops such as coffee, cotton and sugarcane. About 121,000 ha or 33% of the 1otal
agricultoral }and remain as fallow lang.

1.2.11 Cropping pattern

In the long rainy season, the main siaple crops of maize, sorghum and bcans are sown in
between January and March and harvested in between June and August. In the short rainy
season, staple crops are sown in August or Septcmber and harvested between November
and January. Figure 1.7 shows present cropping palterns in each of three districts (Siaya,
Kisumu and South Nyanza)

1.2.12 Markeling

. The major crops for both exports and domcshc consumption are traded by’ scveral markeling
boards. In Kenya, there are about 40 statutory boards, whlch are paraslatal bodles and
agencies. They include Kenya Tea Dcvelopmem Authority (KTDA), Kenya Tea Packers
Lid. (KETEPA), Coffee Board of Kenya Kenya Planters Co- operative Umon (KPCU)
Pyrethrum Board of Kenya (PBK), Sisal Board of Kenya, Horticultural Crop Development
Authority, Cotton Lint and Sced Marketing Board, National Cereals and Produce Board
(NCPB), Grain Growers Co-operative Union (KGGCU), Kenya Co-operative Creameries
(KCC), Kenya Meat Comumission (KMC) and Kenya Seed Company (KSC). Ma:ketmg of

: prospecnvc crops in the LS area is outlined below.

" Maize, rice and oth ;[ g[_a' 's

For essentaal food crops, the Nauonal Cereals and Produce Board (NCPB) has a monopoly
n buymg and selling. The board is responsible for purchasing maize from farmers, and
handles other crops such as beans, oil crops, millet, sorghum and rice. Farmers who
producc any of the above crops have to send their produce to the nearest buymg centre,
depot, or certain agents appointed by NCPB.

Colton

The Cotton Lint and Seed Marketmg Board (CLSMB) is responsible for all thc purchasc of
seed cotton, ginning and the sale of lint and colton seed. The board also supplies farmers

- with cotton seed free of charge, Purchasmg of seed cotton is mostly done by cooperative
societies or unions. In the project area, however, the societies are not well functioning due
to mmpmper management, and the Board is buym g direcily from fanners at present.

18



Other products

'The marketing of vegetablee, or fruits is mainly handled by the private sector under the-
general rcgulauons of the Horlicultural Crops Development Authority (HCDA).' The
livestock market relevant for the project area is located in Ahero, where pnvatc traders

: mosﬂy from Kismnu, buy caltle, shcep and goats fmm the local fa.m)ers '

1.2. 13 Insuluuons 'mcl supportmg scrvxces
B.:S:E;E'!::'!] S‘IEII.!S‘"S'. .

Thcre arc three research stauons arouncl lhc project area, i.c. Ahero lmgatmn Rssearch
Station (ATRS) in Ahero, Cotton Research Station in Kibos and Sugar¢ane Research Station
in Kibos. These research stations are responsible for carrying out research and prowdmg
mfomlanon in order to improve agnculluml productwlty

iervi

There are five channels through which crcdll funds are transmitted to farmers i.c.
Agncultural Finance Corporation (AFCQ), Cé- operalwe Bank of Kenya (CBK), parastatal N
organizations, and commercial banks and companies. ' It is possible to advance famiers
credit for purchase of livestock, equipment, machmcry or even for land, Most of the credit
lent are of short term for growing crops (mainly maize and wheat) and requrre no security.

Eg;gnsm n $ervices

Exiension services to the famicrs are carried out by the Agricultural Extension Office. The

‘extension services not only provide technical information and skills to farmers for
intensification of the production process, but also coordmalc complemen!ary services such
as input supply, ¢ rednt and ma_rkcnng L

Seed mulhghg@no _

The farmers generalty retain seed of local varieties from their own produce. Cotton seed is
available frorn Cotton Lint and S¢ed Marketing Board free of charge. Improved seeds for
-all crops are available on the Kenyan market as well as from Keayan Sced Company. As
for rice seed, farmers get séed tested and released from the Research Stauon in Ahero
Imgauon Scheme lhrough thc managcmcnt of the scheme.

1. 2 14 Prcsenz state of i 1rngauon on thc Lakc shore

E_Mmeﬂ

In the Lake shore districts, theze are three large scale NIB's irrigation schemes and a number
of small scale irrigation schemes under the management of PIU Nyanza. Three NIB
schemes, i.e. Ahero, Bunyala and West Kano, have in total 2,010 ha of paddy and _
sugarcane fields. The PlU s scheme of 1,400 ha in total are scattered in the area. Table

1.9



1.11 shows the inventory of these PIU schemes and Figure 1.8 shows location of P1U and
NIB schemes.

NIB .§' C }'}'ngs o

The NIB schenies are operated by NIB and tenant fanmers.  The farmers can receive such
services as land preparation, 3upply of water, farm inputs (seeds, fertilizers ete.) and
teansport from NIB at a fixed rate.” The farmers get revenue from selling their harvested
crops to NIB after reduction of sérvice and water charge. In 1977-1983, the average net
income per ténant was Kshs. 5,200 at Ahero, Kshs. 5,900 at Bunyala and Kshs; 3,600 at
West Kano, Each tenant has 3-4 acres of land on rent.

Some more details of each scheme is as follows.

Ahero scheme This scheme has 2,100 acres (840 ha) of paddy ﬁcld divided into 4-acre
(1.6 ha) holdings. The irrigation water is pumped up from Nyando River and conveyed by
¢arth canals 10 each plot. Double cropping of rice is a commion practice. Crop intensity is
about 140% and average yield in recent five years is about 3.2 tonstha.

.Bunyala schcme Bunyala 1mganon scheme has 200 ha paddy field. About 6 km long canal
brmgs the pumped up water from the Nzoia River to the scheme. In this scheme, single
cropping of rice during the short rainy season is a common practice. - Average yield in recent
years is about 5-6 tons/ha. In the period of 1974 to 1980 when double cropping was
praciiced, the average yield was about 2.5 tons/ha.

West Kano schemie: This scheme covers 970 ha of paddy and sugarcane ficlds. Bach tenant
has 2 acres of paddy field and another 2 acres designated for sugarcane. Irrigation water is
pumped up from Lake Victoria and drain water is pumped back to the Lake. The scheme is
fully protected by a dyke against floods from the Lake and run-off from inland. -Average
yield in this scheme is 3.5 tons/ha for rice with double cropping system and 102 tons/ha for
sugarcane,

PIU schenes

'At prcscnt 18 irrigation schemes cons:stmg of 11 nce schemes and 7 vegetablc schemes are
opcrated by farmers themselves with the assistance of PIU. The size of each irri gauon
scheme is small ranging from less than one ha to 200 ha. Each scheme has, or is in the
process of setting up their own organization to operate and maintain their irrigation and
drainage facilities. As mentioned before, PIU assists the fanmers to organize themselves as
well as assisting in operation and maintenance of schemes.

About 2,100 farmers participate in rice schemes having 0.6 ha or 1.5 acres land holding on

an average. Vegetable schemes of about 120 ha in the area is operated by about l 000
farmers.
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To 1dent|fy areas for development and projcct 1mplemenlauon is one of the main lasks of
'PIU ‘activities. Since P1U was set uvp in 1978, a number of nngatlon ‘schemes were
identified and constructed. 'As of December 1986, three schemes aré being constructed in
the Lake shore districts (Siaya,Kisumu and South.Nyanza) by fanners, PIU, DAO cic. and
19 schemes are waiting for their commencement of 1mplcmemauon Table 1.10 shows
‘thesé on- going and planned schémes in the Lake shore districts, About 6,000 ha of paddy
ficld and about 200 ha of Vegelablc lands will be developcd and about 12 000 farmers will
participate in these schemes. According to PIU's estimate, about Kshs 78 million will be
required for nnplememauon of planned schemes and Kshs 12 million will be needed for
accomplishment of on-going schemes. Most of thcsc schemcs are located in Kano Plain or
along the Kadimu Bay : : :

13 P;éparatory's'mdy'for'LSI'Projcc_t L
1.3.1 Development strategy

The basic slratcgy for the Region's devc]opmem has been drawn up in the Master Plan as
follows.

(1) To develop and conirol water resources for primary production activities as well as
for improving sanitation of people so that development potentials in different arcas
of the Region can be realized based on indigenous resourees in respective areas;

(2) 'To unprovc the provision of infrastructure for agricultuce and rciated cconomlc
' - activities such as agro -related mdustnes o '

3)  To l‘atwnahze land use ﬂrst by mtensxfymg‘ cultivation in existing agricultoral lands
and sccond by expanding the agricultural area in accordance with land suitability as
well as existing fand tenure systems; and '

(@)  To develop human resources to mcet increasing rcquircmcnts of higher technologies
: and wider experlises. :

Based on the above basic strategy for the Region and developnieat polennal in the area,
fo]lowm g basic strategy for unganon development of the Lake shore area is drawn up.

(1) To provide adcquate 1mgauon and drainage facilities in order to overcome the
unfavoumbte conditions such as extremely heavy soil and rclatwely low rainfall;

(2) To enhance people s standard of living by increasing food and cash crop producnon
- and

(3)  Toimprove fann and water managemem of cxlslmg pl’O_]CClS for smooth operation
z and maintenance.



Tn addition, following steategy is also laken into account for the development of the area,
This strategy is stxpulatad in National Development Plan (1984- 1988).

"A low cost appn)ach to 1rngauon will be emphas:zed Preferencc will bc gwen to
rehabﬂuauon of existing schemes and to encouragemenl of sma!t-scale projects where water
i is avaliable 1hrough gravity ﬂow

i 7L'|rgc scate pump mlgahon in the Lake shore was evaluatcd by some studles (rcfs 2, l0) _
. These studies indicated that lhe large scale pump 1mgation in the Lake shore would not be
‘economically wable : : :
132 ngel_opmeﬁt con(:ept -
Based on the above strategy, following basic concepls for LSI project have been drawn out.
(1)  Unit yield and production of crops should be stabiliz_ed and improved through
introduction of improved irrigated farming practices and irrigation and drainage

facilities.
(_2): Irrigalion area should be expanded up to the potential maximum as far as water is
available. :
(3)  Run-of-river flow irrigation schemes should be developed by priority.
133 ijcinarcatioh of LSI i)iojcCl area .

Based on the reconnaissance field survey and various information on soil, hydrology, and
villagers' view on agriculture, 16 promising LSI scheme areas totaling 12 450 ha of land
have been selected. These 16 areas are named as follows. F’gurc 1.9 shows the location of
,ihcsc io LSI areas. : :

- Scheme Name Gross Area (ha)
Usare \ '
Alungo 750
Manuanda - e - 450
Asembo 700
Mahaya 500
Wagusu A - 500
Wambara : - 600
Yimbo o 300
Alego _ 300
Wagwe ‘ : 500
Oluch o ' 1,100 -
Kimina 2,100
Ochung R 750
Nyagidha 850
Olambwe 2,200
Sindo 550
Total 12,450
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1.3.4 Development Possibilities

As dlsc:ussed in subsection 1.2.7, water and soil are two main condmons delcmnmng thc
“ development posgblhues for 1rrigaled fanmng Table 1.12 shcsw the potennal irfigation area
: for each s»heme after evaluanng waler avmlab:hty and land and sml smtabxhty B

1.3.5 Present condition
(1) Usarc scheme

The Usarc scheme is located 12 km West of Klsumu mumc:lpalny The land is
physnographlcally situated on the lower part of the’ pledomont p]am formed along Kisian
Hilts. The tand is alniost fiat with mcgular micro felief. ‘The soil is classified into Pellic
 Vertisols, similar to the soil prévailing in Tower Kano Plain. However, the soil contains
much gravels and boulders. -As ¢an be observad in quarry site in Usare vﬂlage the soil is
generally shallow :

At present, the land is mostly covered by natural grasses and light bush. In some ﬁelds,
~ ¢assava, colton and sugarcane arc p&anted On the Lake snde the fields are well cuiuvated
for the long rainy season maize.

The Muguruk River was identified as a possﬂ)le. water source for this scheme. The river
collects the stréam, e.g. Awach, Magadi etc., ongmated from the upper hilly land and flows
into the Lake.

2) Alungo scheme

The Atungo schéme is located about § km south of Awach village beside C501 road. The
rather broad flat valley bottoms are formed along the Luanda River. The major soil types
are derived from black alluvial deposits transported by the Luanda River and partly covered
by colluwum from 1gneous rocks (boulder mselberg) on the lefl bank

The land is mostly covered by natural grasses and used for grazing local catile and small
stack, Colton, sugarcane, sukumawiki, tomatoes and sweet potatocs are planted for cash
carnings. Forestation of cucalyplus is more or less prevailing in the area to oblain fuel
wood and house bulldmg matenals

Since the Luanda Rwer does not have sufﬁcicnt discharge to irrigate the whole acea of the
scheme, the Lake water would be the auxiliary water source for imigation.

(3 Manuanda schemc

The Manuanda schcmc is located adjacent to the Alungo scheme, Thc ﬂal va}lcy bonoms are
formied along the lower reaches of the Awach River,

The land is broadly covered by natural grasses, on which local cattte and small stock are
reared. Maize and sorghum are planted to a limited extent,
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(4) Ascmbo schcmc

The Ascmbo scheme is located 1 km east of Asembo vnllage The broad lowlymg tracts are

_'formed arouncl the skm of Aduyo Hill. The land is flat with some depre.ssmns. which are
seasonally inundated. The farmess of vallage adjacent to this scheme plant maize, cotton and
other upland crops. Ti he river flows of Rabura and Nyandiwo are alternative waler sources
for this scheme. The Lake water is another water source. :

(5) Mahaya scheme

The Mahaya scheme is located west of Asembo scheme. -The land, shaped like a rectangle,
] dectines to lhc Lake with gentlc sloPe of about 1%. Couon ‘maize and other upland crops
‘are plantcd in the area. The Arese River, crossing the ccnter of this scheme, is possible
‘_watcr source fori irrigation; however, the dlschargc of this river is not enough to cover the
entire arca of the scheme. The Lakc wa{er isan aliérative water source.

(0) Wa gosu scheme

“The Wagusu scheme is located about 10 km southwest of Bondo vnllage T he narrow
lowland valley bottom is formed along the Ndate River. At present the land is used for
production of maize, cotton and vegetables.

| ‘The Ndate River an_d the Lake water are the alternative water sources for irri gétion.:
)] Wambara scheme
‘The Wambara scheme is located about 8 ki south west of the Nyanzel:'a' market on the C501
road. The major types of soil are derived from black alluvial deposits transported by the
Alara Yenga River and other small rivers. The land is vcry flat with some depresswns.

i'Wthh are seasonally inundated.

The Alara Yonga River and the Lake are alternative water sources for irrigatlon of this
scheme, : _

3 li’inlbo‘sClicilie
The Yimbo scheme is located 1 km south of Yimbo Vlllagc near the lake Sare. For this
scheme, the Lake water is the only water source for irri gallon .

(9)  Alego scheme

The Alego scheme is located about 3 km west of the Kendu Bay town, The lard is situated
on the round delta where soil is derived from alluvial deposits transported by the Ondago
River, Maize, cassava and other upland. crops are planted. The Ondago River or the Lake is
possible water sourée for irrigation. : :

114



(10) Wagwe schcme

The Wagwe scheme is tocalcd about 10 km west of lhc Kendu Bay town: 'ihe land is flat
with some micro relief sitvated on the Lake shore. The Lake water 1s only possnble water
source for irrigation, since there is no river around this scheme. -

(11) Kmmra scheme

'Ihe Kmura scheme is located west of Kendu Bay town. ‘This ared has véry ﬂat topography
with an average elevation of 1,140 m. The soils in this area are Humic Gleysols and Dystric
Histosols which are characterized by hydromorphic properties and aré very poorly drained,
very deep, very dark grey 10 black and firm. Due to this poor drainage condition and low
topography level, part of the area is submerged durmg the rainy season. The area is used
for grazmg land at pn:sent

The Klmlra RNer flows crossmg the center of thlS schemc howcver, 1hc Awach Kibuon
River is the possnblo waler source for irrigation. ' '

(12) OIuch schemo

The Oluch schemo is localed along lhe [foma Bay and 5 km south east of the Kimira
scheme. This arca is also of flat topography and poor drainage condition, The soil in Oluch
area is classified into chromic Ventisols. They are cracking clay developed on lacustrine
deposits mixed with volcanic ashes. The soil is imperfectly drained, very deep, slightly
calcareous and moderately sodic. The area is also used for grazing land at present and a part
of the area is seasonally submerged Awach Tende River is pOSsﬂch water resource for this
scheme.

(13) Ochun g scheme

The Ochung schemc is localed about 3 km north east of Homa Bay. towa. - The nafrow
lowlying tract is forined atong the Rongwena River, The land is rather flat. Maize and
other upland crops are planted.  'Fhe Lake water and the river water are altcrnauve water
sources for irrigation, :

: (14) Nyagtdha schemc

-Thc Nyagldha scheme is located about 6 km v.est of the Homa Bay town. The fand i is
~almost flat with some depressions which are seasonally inundated. The soils in this area is
classified into chromic Vertisols. Due to sodicity of the soils, a part of this area is not
suitable for 1rngauon Many small streams are crossing the area flowing into the Lake;
however those rivers do not have enough water for i 1mgauon Thereforo lhe. Lake W'uer is
the water source l'or nrrlgauon : :

(15) Olamb\wschcme

The Olambwe schemc is localed about 8 km north of 1ho Ruma Naltonal Park Tho land i 1s
situated on the lower part of lhe Olambwe valley formed along the Olambwe River. The soil
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in this area shows the similar pattern in the Nyag1dha scheme. Unsuitable soil for imrigation
are also there in this scheme. The Olambwe river water and the Lake water are possible
water sources for i 1mg"tuon

(16) Sihdo scheme

The Sindo scheme is located abont 33 km west of the Homa Bay town or 15 km west of the
Olambwe scheme. The land is slightly undu!atlng The altennuve water source is the river
flow of Boosi or the Lake water. : X

1.3.6 Cerpmg paucm
In formalating croppihg' patterns, following principles should be applied:
(1) The crops and cropping patters must yield maximum benefits to the farmers;

(2) The crops and cropping patterns must make optimum utilization of waer to be
supplied by the project;

(3) The crops and croppmg patterns should be pracllcablc in view of capab:llly of
_ famiers; .

(4 The crops and cropping patterns wmust conform with thc existin g socnal lradmon
and be accepted by the farmers; and :

(3) ‘The érops and cropping pa,(lc'_ms must cénform to the national agricultural |
development policy and the regional Master Plan.

The major crops selected to be developed are maize, sorghum, rice, ¢otion, groundouts,
beans and others. Maize and sorghum are the main food crops in the area and rice, cotton,
groundnuts, greengrams. and beans are considered as the main cash crops. Cotton is the
predominant cash ¢rop in the area at present. Rice and others are also familiar to fanners
and profitable in consideration of their marketing prospects and pnces

Maize .

The Region has supplied large amount of maize, 72% of the national production in recent
years, Considering the importance of stable supply of this crop as the main staple crop, the
Region is expected to maintain the current share in the national production. Under the
Master Plan, the Region must produce 4,078,000 tons or 73% of the natlonal demand and
about 46% of total producllon will be exponed to other reglons -

Rice ' S '

The Master Plan proposes the extenswn of 1hc paddy ﬁelds from 3, 000 ha to 30 OOO ha
and 150,000 tons of paddy production are expecied. The Lake shore area has much
potential as compared to other areas in the Region for further paddy field expansion.



‘Cotton is an 1mpor!ant crop for smallholders in the Reglon [or cash mcome Smce lhe
natoral conditions are very snitable and the large amount of manpowcr are avallablc, the
Region is expected to produce 13,500 tons of lint and to supply 31, 500 tons of cotton seed
to edible oil industry in the year 2005.

Groundnuis o
At present, three districts (Siaya, Kisumu and South Nyanza) produce about 2 ;000 tons or
~ 48% of the regional production of 4,200 tons. ’l‘hesc areas are cxpected to mamtam the
current shaze, since the condnlons of thcse areas are suitable for this crop.

Two typcs of indicative croppmg paltems for this LSI schemes are formulated | to deicnmnc
irrigation water requirentént and project benefit based on the aforémentioned concept and the
Master Plan. Pattern A will be adopted t6 the Oluch and Kimira areas and other areas will
apply pattern B, The indicative cropping patterns are illustrated in F}gure 1 10 and
summarized below.

Pattern Long rainy season Short i‘ainy season  Cropped area(%)
A _ Rice _ ~ Maize-Beans | 100
o Colton B o 50
B Maize-Beans o 50
' Groundnuts 100

1.3.7 Wa’tcc requirement -

The water qumrements of the cropping paltems proposed above arc estimated by using
calculation results of previous studies and rainfall data. The irrigation efficiency of 40% is
applied for estimation of water requirement. The following table summanzes monthly water
requirement for each cropping pattern (see Attachment).

(Unit: !lsecﬂla)

I F M A M J. J A S 0 N D

PatternA  0.87 1.12 1.12 1.60 0.55 0.78 028 0.10 031 0.77 1.06 1.19
Pattem B 0.59 0.23 0.10 0.00 022 0.83 0.45 0.27 0.09 0.56 0.34 0.89

1 3.8 Itrigétibb system

The proposed irrigation system for each scheme consists of an intake. facility and main,
secondary and distribution canals, ‘All canals will generally be unlined carth canals “There
 are two kingds of intake facility, i.c. run-of river type intake facitity and pumping mlake
facility. Run-of river type intake facility consists of a weir to maintain river water level,
mtakc structuré with gate for dwersnon of nver water 1o the canal and sand trap device if
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ruqum:d Puniping intake facility consists of an intake plt pumpmg equipment and outlet
pipc or channel. The canal route ahgnment of each scheme is preliminarily. designed as
shown in Figures 1.11 to 1,20, Table 1.13 shows major features of each scheme.

1.3.9 Cost and benefit
Hm

Constmcuon cost for each scheme is estimated based on thc prehmmary pro_;cct layout and
unit cost. Unit costs for canal works, on-farm devclopmem works, pumpmg facilities etc.
are estimated refemng to previous study results (ref.4). Construction cost is comprised of
three major items i.e. direct construction cost, physical contingency and other cost. Other
cost include operalmn and maintenance of equlpmem (5% of direct cost) and administrative
expcnscs (7% of diredt cost) Physical contingency is assumed to be 10% of total
construction cost {direct cost + other cost). Table 1. 14 shows the total construction cost for
each scheme as summarized below. :

- Ara ~Total Unit cost
Name Gross Net cost per area

() () (Kshs 106)  (Kshs/ha)

1. Usare 300 210 . 9,665 46,000
2. Alungo 750 525 24,387 46,500
3. Manuanda . 450 315 12,7138 40,400
4, Asembo 600 420 18,582 44,200
5. Mahaya 500 350 19,273 - 55,100
6. Wagusu 500 350 124,930 71,200
7. Wambara 600 . 420 20,033 - 47,700
‘8. Yimbo © 300 210 13,550 64,500
9. Alego 200 140 9,503 67,900
10. Wagwe 400 280 17,702 . 63200 .
“11. Oluch 1,100 170 135,294 45,800
12. Kimia 2,100 1,470 - 269,787 47,500
13. Ochung 350 245 17,270 70,500
14. Nyagidha 400 280 19,240 68,700
15. Olambwe 500 350 - 121195 ¢ 60,600
16. Sindo 550 - 385 . 20,798 - . 54,000
Total 9,600 6,720 12,353,947 = 52,700

Benefit

The annual benefit is estimated as the dnffercncc in net producuon valuc-added under with-
‘and without-project ¢onditions. Tt is assumed that maize and bcans are grown with an
“inténsity of 10% under without-project condition. 'Table 1. 15 shows the calculation of
' producuon valu¢ for each crop under with- and wnhout pro;cct condmons Producuon



-voluwe, net production value under with- and without-project conditions and _iiii:;e@nanla’l
benefit for each scheme are calculated as shown in Table 1.16 and summarized below

' ‘ o ' - (Unit; KshleOO) ‘
Scheme : With Without : Beneﬁt"‘

Usare scheme 4,652 201 4,451
Alungo scheme 11,630 s 11,128,
Manuanda scheme 69718 302 . 6,676
Aseibo scheme 9304 402 8902
Mahaya scheme 7,753 335 7,418
Wagusu scheme 7,153 . 335 1418
Wambarascheme .. 9,304 402 3,902
~ Yimbo scheme 4,652 : 201 4,451
Alego scheme 3,101 134 2,967
‘Wagwe scheme 6,203 268 5935
Kimira Scheme 39,080 1,407 37,673
 Oluch Scheme 20470 137 19,733
Ochung scheme ' 5427 234 : 5,193 -
Nyagidha scheme 6,203 268 5,935
Olambwe scheme 1,153 335 7,418
Sindo schemie . 8.528 369, 8159
Total produciion Value 90,408 - 3451 152,359

(US$9.5 x 109)
1..3. 10 Implén‘rcnlalion schedule

The 16 LSI schemes should be implemented after evaluation of each scheme by a full
feasibility study. The feasibility study will be carried out within 12 - 18 months, In
inception period of the study, topographic map of the Lake shore belt will be prepated and
data collection and review of previous studies in the area will be carried out.” The

implementation schedule for the LSI schemes is preliminary made and shown on Flgure
121

1.3.11 . Organization and management

LBDA will be responsible for execution, and operation and maintenance of the schemes
with the assistance of various Ministries. As shown in Figure 1.22, four Ministries will
assist the operalion of the schenes in the various aspects as enumerated below,

Mnmstry of Agncu!ture - .
- PIU will assist in design, construction and operation. - : o Lo
- Local agricultural extension staff will advise farmers on good land preparauon and crop
husbandry and will be requested o attach one Technical Assistant {0 each scheme.

Mlmslry of Waler Development

- The mlmstry will assist fanmers in the maintenance and operallon of the pump, engine
and pipes particularly after the withdrawatl of the LBDA right.
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