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#ti % AFHERE AFEHRE 1Y EFYRAE
©) ) ©) (mm)
Dar es Salaam 322Mar)  28.7(Jul.) 30.5 1,134
Dodoma 31.7(Nov.)  26.6(Jul.) 289 566

Arusha 28.2(Feb.) 21.0(Jul.) 25.2 927

2) A O

1988FE A Y RICE B L, BALTIZH2IET AT, 19784 H 5 19884E D ETF I A IR
328% L BWEEZRLTBY ., 1547 ) OFHFERIIS2ANEZ>TWAS,

2.2 HEBRE

T UHFZTIRI6TED [7Y2— T vyEE] LV HEATHRILOBELHEATEDS, 80EME
HEICHESIEERRHORE, RboTERLERG L ORABHEOEE L VWIREER I fThbni.

19884EDEIRMEE (GNP) . #3,780E 5 Fiv, EIR— A%7-1) ODGNPIZ 160 FVTH 5,
19864 2 5 19884E 1T id, GNPAHME FH20%DEE THE LA A, —H. ADIREFH3.6%DEMTH -
7o COFRR. COBHBMICBVWTOER— AN ) DGNPIRBBDEATELRAALT LI D,
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19865E 7 5 19884E T THO AR UGNPOHERIZITRHRO®EY TH 5,

HH 1986 1987 1988
Ad (FA) 23,049 23,870 24,739
GNP (HA k) 6,280 4,890 3,780
ER—A%7-0) DGNP (FL) 270 210 160

Hg o HERRTT

¥ 7 O I AKRIZ1989F L/ T, MiB395E T FVicat LT A 1,23077 FIV &AM 8
EoTwa, FEMEMBEE, E—MAa—v— @HBFED) 30U ETUT, . #z—5
YV, KEE o TB) —REGDPHLTH D, —F. FTEMAGE L. @t 1Lrfh. 4M.
FHEBERTEZDOMOBME R > T3,

1.3 EX0HR

BERMOBERBRBEICLEDLEE5IFFICKRE L, EFRBRERE (GDP) DHS0%IEZLEM 5
DAEEIN, MHBEOHISHTI—— . HTa—Fv Y, SIRXLEORERTHL, T/,
FERAOD#HR S EEREETH 2,

WLEmIE, EELTUMROI AT — F RUEABS THEER LTV A, ARAEWIZ/NIE
DHERRIZL o TEEZ N TWE, TEAHEWIL, FATHEAAXDMIL Y F, K. IE,
REFETH D, 1979E, L1989 TCOETEREYDORETRR PEEEITROBEN TH 2,

1979~19814F 19884F 19894F

Vet BEHE £ES BENRE 4£ES BEERE £ER

(10’ha)  (10’ton) (10°ha)  (10’ton) (10*ha)  (10’ton)
A4 R 1,350 1,642 1,850 2,339 1,950 3,159
pi< it 267 400 345 615 350 570
INE 57 79 54 76 50 97
F v YN 450 5,592 700 6,200 700 6,300
Iy b 450 355 300 280 300 300
o R 109 56 110 49 112 44
KL 18 17 19 16 19 18
Hya—Fv- - 54 - 22 - 22
AR - 53 - 85 - 86
¥ A HFI 111 80 27 33 30 38
&3 27 17 21 15 21 15

Hi#t . [FAO Production Year Book, 1989 ]
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FHEBXAICR X7 V N7 A» S DB RUKKER D9 Bidtd h . £ En350had & 1,000ha%
EBELTWE, EPKEROBEITROEBY TH 5,

BUKE HUKE ERLEAR
(19-/%) (ha)
Karangai 1 113.2 1,000
Karangai I 283.0 843
Monduli (M/Mbogo) 141.5 810
Kmbi ya Tanga 64.9 910
Mbuguni 283.0 - 820
Shango 1315 730
Patanumbe 141.5 350
Makiba 198.1 491
Majengo 844 420
Gl 1,441.1 6.374

i 7Y a2~ v HEEF

INOEHN L BFERBRIE. ¥ 27V M 7iH 6 0BUKT & ERRAKBS S %> TwBH A,
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Thb, CNLOEY R —PERBBICBW TEESN TWEH, 3L ALCEEIEHFYHICEK
KEEISNTnE, BEETBRE—BEHIIBEREEREDLDTH 5,
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OTEL, BT HERIE, A1 X551.5~2.00n/ha. VIVH A%H2.0onha. I v L k#%1.5ton/ha,
A3 .1ton/hafEETH B, 1989/1990EDT IV ANVEBDA L X - KG - YWHAL - Iy L -k
DPFEE L £ £037,800ton. 4,900ton. 900ton, 300ton. 460tonTd - 7=,
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FAZEHE1E
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IDURE R AL 7 B B

AFTEERBICE VRO AFIFEINL, THoOIUEY 2 RGICICAEBTEDILS I
AFHEICBVWTHAKRRUEE: FONMBEABRERORBLEET 4.

B A >~ 7 5%l

BREOEFEAEOM LELICHERUVRERBHOEHIL L E A 220D AFEICBVTERA ¥
ToRME ERT S, Thoid, 1) HEBEAOHEL 7)) a—v v+ 2 SBRFEOER
DG, 2) SREAKBRERORER. KU, 3) EERROEHSETH 5,

R %X

FrEE ORI, RELAEBEBAOERBRIREEINE LS T, EHROEDORBICHL T
Who ARBRUTLBOFAEHNE L T2 EXKHEBRRRE 7Y 2— Y v HOKROEEI K
EVWHbLHD, | KBEEEEYWO— DL LTHATHILE8RET S, /2, K&, 75 ~
FFrov, 0Ebh), TEHOMBETOIIEMEY L LTHEAT S, A4 ARUEEDEN T
B ORI VAR LAROERAL LT % 5. K. BHBE~OEZAKDOER »
HMARURENNS. FHEHEA TR U Z MOV oVt 7 BT 13#96,000haic %2 5 o
LPL., EYTRERAAORBERIT S 12012, EATEEESHA L. o is,
2,000haf2BE L %2 5 ),

B Y-y oRHEEIZ, K5%6.0on/ha, HIRHETF 292.0ton/ha. T A%1.0tonha, X 4 X 3¢
3.0tonfhat %2 3 L HifEs h 5,

Bh~DRE
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'"E.

HMRB % RO T 5,
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RBEHEL TS,

AEHE DM FHIRIL, H NN T HOREHIOkMD L o HEICMNET S FE ¥
NXTH B, FHEBXIIEAEZ EBEIC L ) kT - EEYSkm* OB TH 5,
WX IX19734F (2 I AR SEHIE o8 711 & 0 B S /24 540han kK H &
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WEXLZWERRTH 5,

e VA VIBRPETL T2 [ERBIHRREIE5HE] CREFLRE
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NIANZa RS2 BERVBRSICB T2 BETEZNORESRUERE
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;] 49 28.5 20.6
8H 42 30.5 19.1
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1955482 — v b ifT e bhic BB I E, FU YU OWEBOTBIZAF Y U F, ¥ T,
FFEDIDDBIIHTITONT VS, AF v FRIELGREOHEBED L VEE IO T
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RRICIIHE 2 5, '

THGRICE B L, FIRETEHIRD#T7%. 450hal3 MO GIFREER b 8  ARRREREE ICBO THE L
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HEPAE VS, KT Eblzo TR VEEEITLN S,

FEDBH
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- HEmR —Hi
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- § (%
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BERIT B AOIZ#15,000A & % 5,
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TENTATIVE TERMS OF REFERENCE
FOR FEASIBILITY STUDY ON
KIKULETWA BASIN AGRICULTURAL DEVELOPMENT PROJECT

Project Tite : Kikuletwa Basin Agricultural Development Project
Executing Agency : Regional Development Directorate,
Arusha Region,

Govermment of the United Republic of Tanzania

Proposed Source of
Assistance : Government of Japan

I. INTRODUCTION

Arusha Region is located in the far northern part of Tanzania, sharing an international
border with Kenya. The Region is divided into two parts; the highlands and the lowlands. The
highlands with an altitude of more than 1,000 m include a number of mountains covered by
forests, whilst the lowlands are characterized by plains and scattered hills covered with bush and
grasslands. Being endowed with abundant rainfall and fertile soils, the highlands have been
developed for agriculture to its maximum possible extend. This has resulted in extremely high
population density of the lands. On the other hand, the lowlands extending below an altitude of
1,000 m is characterized by a hot and dry climate, and agricultural development there has hardly
progressed due to such an unfavorable climate. Although farmers in the lowlands had
established several irrigation schemes by themselves, these schemes were improperly designed
and constructed, resulting in extremely low irrigation efficiencies and limited irrigation areas.
Accordingly, the agricultural production in these areas has been far below the food self-
sufficiency level.

With a view to stabilizing the public welfare in the lowlands, to reducing economic
inequity among districts of the Region and further to coping with the national policy for food
increase, the traditional irrigation schemes were envisaged to be rehabilitated and improved, and
the rehabilitation and improvement of the Kikuletwa Basin Agricultural Development Project was
taken up as the most important and urgent works to be implemented under the Regional
Development Programme of Arusha Region.
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II. PROJECT BACKGROUND

The project is located in the southern part of Arumeru District, about 30 km southeast of
Arusha town, capital of Arusha Region. The project area extends along the upper reach of the
Kikuletwa River, covering a total area of about 80 km2. The major part of the project area is
located between the Kikuletwa river and the Nduruma river. The area has a gently sloping
topography from northwest to southeast, and the elevation of the area ranges from 700 m to 930

m above mean sea level.

The climate of the project area is characterized by distinct two seasons; a rainy season from
October 1o May and a dry season from June to September. ‘The seasonal rainfall pattern is bi-
modal having two peaks from November to December and from April to May. Mean annual
rainfall during 6 years from 1972 to 1977 is as little as 520 mm, about 70 % of which falls in
the rainy season. Monthly mean temperature varies seasonally, being 24 - 26°C during October
to April and about 20 °C in July.

The source of irrigation water for the project is the Kikuletwa river. It originates from Mt.
Meru, flows almost southward along the mountain slope in the upper reach, then turn eastward
near Mbuguni village, flows along the boundary with Kilimanjaro Region in the middle reach,
and joins the Pangani river. The catchment area of the Kikuletwa river is about 250 km? at
Karangai village. The annual runoff of the Kikuletwa river measured at the station averages
4.88 m3/sec or 146 million m3. The mean monthly discharge varies from a minimum of 1.9

m3/sec to a maximum of 11.4 m3/sec.

Most soils in the project area are classified as Eutric Fluvisols, which are primarily dark
brown to dark reddish brown loam to clay loam derived from recent alluvium. This soil unit has
deep profile features with no predominant soil morphological features except very few and weak
mottling formation. Generally, these soils have a relatively high inherent fertility and are

therefore suitable for cultivation of various crops.

Major crops presently grown in the project area are maize, beans, millet, sorghum, cassava
and rice. Except some crops in irrigated lands, most of these crops are cultivated once a year
during the rainy season. The cultivation of these crops is generally carried out on a small holder
basis. The farming operation practiced in the project area is of labour intensive type without
using tractors or draft animals. Further, use of fertilizers, chemicals and other inputs is quite
limited. Due to these primitive cultivation practices, crop yields are extremely low, being 1.5 to
2.0 tons/ha for maize, 2.0 tons/ha for sorghum, 1.5 tons/ha for millet and 3.1 tons/ha for rice.
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There are nine traditional irrigation systems in the project area, drawing water from
Kikuletwa river. Each irrigation system commands an area ranging from 350 ha to 1,000 ha.
These traditional irrigation systems generally consist of intake structures on the Kikuletwa river
and canalization systems. All these irrigation facilities are of primitive type and are improperly
laid out so that equitable distribution of irrigation water to fields can hardly be made.
Furthermore, the irrigation systems located on the upstream of the river tend to take more water
than the vested water rights, causing sever water shortage in the downstream in the dry season.

The project is aimed at efficient agricultural and rural development of the Upper Kikuletwa
Basin through rehabilitation and improvements of existing irrigation facilities, provision of new
irrigation facilities for extension areas and rural infrastructdres, and introduction of improved
farming technics. The potential irrigation area of the project is estimated at about 6,000 ha in
net. During the rainy season, the available water of the Kikuletwa river is considered sufficient
to irrigate the whole area of 6,000 ha. However, the irrigation area would have to be reduced to
around 2,000 ha during the dry season due to the limited availability of the river water.

The irrigation works proposed to be executed under the project would include; (i)
provision of 2 to 3 diversion weirs on the Kikuletwa river by unifying existing weirs, (ii)
rehabilitation and improvements of existing irrigation canals and related structures, and (iii)
provision of new irrigation systems for extension areas. As for drainage, there will be no
accentuated need since the lands have high drainability. However, for ill-drained low-lying
areas and depressions, independent drainage systems would have to be established to drain
excess water as quickly as possible and to protect salinization.

The project area has been affected by flush floods of the Kikuletwa river almost every
year, the existing facilities and crops being seriously damaged by inundation. Especially, the
downstream area including Majengo village has been receiving serious flood damages owing
mainly to the limited flow capacity of the river channel. Hence, the flood protection work is one
of the essential components of the project. The flood protection measures conceivable under the
project are; (i) increase of flow capacity of the Kikuletwa and Nduruma rivers by improving
river channels, (ii) provision of flood dikes along the rivers or (iii) combination of the above
two measures. Provision of a storage dam for reduction of peak floods would be hardly
considered for the topographic reason.

The climate in the project area is generally favorable for cultivation of various crops,

provided that irrigation waster supply is secured. Paddy rice will be the main crop to be grown
and is proposed to be planted on around one half of the project area mainly in the rainy season,
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since the demand for rice is considered high in both the project area and Arusha Region. Oil-
seeds such as beans , groundnut, sunflower and sesame will also be main crops in the area and
proposed to be planted on the remaining half. Maize and pulses will be cultivated to lesser extent
than others only to suffice home consumption of farmers.

In addition to the irrigation development and flood protection proposed above, it would be
necessary to improve rural infrastructures for betterment of social and agricultural activities in the
project area and for improvement of living standards of farmers as well. Such rural
infrastructures would include post-harvest facilities, village roads, and potable water and
electricity supply facilities. Thus, the proposed project is aimed at an integrated agricultural and
rural development of the Kikuletwa Basin.

III. OBJECTIVE OF THE STUDY

The objective of the Study is to formulate an optimum plan for agricultural and rural
development in the Kikuletwa Basin, placing emphasis on irrigation development and flood
protection of the Basin. Due attention should be paid to the seasonal floods of the Kikuletwa
and the Nduruma rivers, which will need to be regulated through improvement of the river
‘channels and/or provision of flood dikes along the rivers.

1V.  SCOPE OF THE STUDY

The scope of the proposed feasibility study (hereinafter referred to as "the Study") will be
as follows:

The Study will cover:
a. Irrigation development for a net area of about 6,000 ha in the Kikuletwa basin by
unifying and improving existing intake structures and providing technical irrigation

systems.

b.  Drainage improvements and flood control, including improvement of river channels
and provision of drains and flood dikes.

c.  Rural development, including provision or improvements of post-harvest facilities,
village-link roads, and rural water and electricity supply systems.
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The Study will be broadly divided into the following three (3) stages:

a. Work-I1 : Preparation of topographic maps at a scale of 1/5,000, covering whole
the potential irrigation area in the Kikuletwa Basin

b. Work-II : Data collection, review of previous studies conducted by the Tanzanian
Government, execution of field surveys and investigations, and

formulation of basic development plans

c. Work-II : Analysis of the results of field surveys and investigations, further study
on the development plan and preparaiion of a feasibility study report

4.1 Work-I: Preparation of Topographic Maps

Produce topographic maps at a scale of 1/5,000 with a contour interval of 0.5 m, covering
whole the potential irrigation area including sufficient marginal areas by means of ground control

and photogrammetry.
4.2 Work-II: Data Collection, Review and Additional Investigations
4.2.1 Data Collection and Review
Review and analyze all the previous studies, data and information, particularly those to
human, land and water resources availability and use, including socio-economics, agriculture,
and rural infrastructures of the Kikuletwa Basin. -
4.2.2 Additional Investigations and Basic Studies
(1)  Water and land resources
i)  Carry out overall studies on availability and problem with respect to rainfall,
runoff, sedimentation, water quality, etc. to evaluate potentiality of water use

and needs of water control in the Kikuletwa Basin,

ii)  Carry out hydrological analyses at anticipated development sites on runoff,
floods, etc., for project formulation, and
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Carry out overall studies on land use, soils, land capability, geology,
topography, etc., for delineation of potential areas for irrigation development.

Irrigation development

i)

iii)

Identify irrigation development areas based on soils, land capability,
topography, etc.,

Estimate irrigation requirements based on cropping patterns to be applied to
the project, and

Prepare feasibility-level design and layout of irrigation systems.

Flood protection and drainage improvement

i)

iif)

vi)

Carry out longitudinal and cross section surveys for main rivers to determine
carrying capacities of the rivers,

Estimate flooding conditions of the rivers such as flood stages, flooding
areas, duration, flood damages, etc.,

Study flood prevention plans such as provision of dikes, channel excavation,
flood plain zoning, etc.,

Estimate drainage rcquriremen’ts for the project area, and

Prepare feasibility-level design and layout of drainage systems and flood
prevention measures.

Agriculture and agro-economy

i)

ii)

Evaluate all available data related to present land use, soil classification,
cropping patterns, crop yields, input levels and cultural practices,

Carry out surveys and studies on soils, cropping patterns, anticipated crop

production, agricultural inputs, etc., in identified areas for irrigation
development,
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Prepare a semi-detailed soil map and land capability map for the project area,

Recommend practical and suitable cropping patterns, and determine input
level, labor requirements and crop yields,

v)  Assess the adequacy of existing agricultural support services, and recommend
appropriate measures to strengthen such services under the project, and

vi) Evaluate farm budgets for typical farm households under the project.

Rural development

i)  Examine the adequacy of existing rural infrastructures in the project area,
including roads, potable water supply systems, electric power supply
systems, and post-harvest facilities,

i) Make plans of rural water supply systems for villages in the project area,

i) Make plans of power distribution network for rural electrification,

iv) Make plans of road network covering the project area,

v)  Make plans of post-harvest facilities, including rice mills and warehouses,
and

vi) Prepare feasibility-level design and layout of the proposed rural

infrastructures.

Topo-survey, geological investigations, etc.

1)

ii1)

Prepare detailed topographic maps at a scale of 1/1,000 for major structure
sites,

Carry out geological investigations for the proposal sites of headworks and
other major structures,

Carry out detailed hydrological surveys, including measurement of river
flows, analysis of hydrological characteristics of rivers, water sampling for
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sedimentation and water quality analysis, etc.,
iv)  Study and analyze meteorological data for the project area, and
v)  Conduct construction materials survey, including physical tests and analyses.
Environmental aspects

1)  Assess impacts of the project on social and natural environment, including
losses of social and cultural properties, effects on wild life, etc., and

il)  Assess measures for controlling tropicai diseases especially Malaria and

Schistosomiasis.

Prepare an interim report, containing results of field surveys and investigations,

and formulation of development concept.

4.3 Work-1II: Analyses and Formulation of Plans

(1)

()

3)

4

Analyze and study the results of the field survey and investigations, and formulate
detailed plans for irrigation development, flood protection/drainage improvement,
agricultural development, and rural development.

Prepare a detailed implementation schedule for the project and recommend
construction methods suitable for local conditions.

Operation and management

i)  Recommend organization and procedures best suited for effective operation

and management of the project, and
i)  Estimate annual costs of the project operation and maintenance.
Cost estimate and project evaluation

i)  Estimate investment costs of the project,
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ii))  Estimate economic costs and benefits of the project,

iii) Evaluate economic and financial feasibility of the project and carry out its
sensitivity analysis, and

iv)  Estimate and describe indirect benefits of the project.
(5) Prepare a comprehensive feasibility study report for the project
4.4 Transfer of Technology

Throughout the course of the Study, transfer of technology and tfain'mg will be provided to
counterpart experts by foreign experts in the following field;

- Field survey and investigations for topography, hydrology, irrigation, agriculture and
environmental aspects

- Planning and design for irrigation, drainage, flood protection and rural development

The above transfer of technology will be carried out in the form of on-the-job training and
seminar during the course of the Study. Overseas training will also be programmed.

V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 16 months in total. A tentative work
schedule is presented in Attachment-2.

The following reports will be prepared in the course of the Study.

- Inception Report :  Within one (1) month from the commencement of the Study

- Interim Report :  Within eight (8) months from the commencement of the
Study

- Draft Feasibility Report : Within fourteen (14) months from the commencement of the
Study

- Final Feasibility Report : Within sixteen (16) months from the commencement of the
Study
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'VI. EXPERTS INPUTS
For executing the Study, the following foreign experts will be required;

Team Leader

Irrigation Engineer
Structure Engineer

River Engineer
Hydrologist

Geologist

Soil Mechanical Engineer
Rural Development Expert
Pedologist

Agronomist
Agro-economist/Institutional Expert
Environmentalist

The required manpower input will be about 60 man-months in total.

VII. UNDERTAKINGS OF THE TANZANIAN GOVERNMENT

In order to facilitate the smooth and effective implementation of the Study, the Tanzanian
government will undertake the following measures:

(1)  To provide available information necessary to carry out the Study, including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous

study reports relevant to the project.

(2) To nominate a counterpart group, including a project coordinator responsible for
the Study and resolving any trouble arising throughout the Study period.

(3)  To provide logistic support including office space with appurtenant furnitures and
facilities, cleaning and guard services.

(4)  To provide the foreign experts with any necessary entry and exit visas, work permit
and travel permit, if required, for the Study in Tanzania.
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To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and
export duties imposed on their personal effects, and instruments, equipment and
materials necessary for the execution of the Study.

To secure permission for entry into all areas as required for the proper conduct of
the Study.
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WORK SCHEDULE FOR FEASIBILITY STUDY ON AGRICULTURAL

DEVELOPMENT PROJECT IN THE KIKULETWA BASIN IN ARUSHA REGION

MONTH
ITEMS
4 8|9 10| 11|12 {13 |14 |15 |16
WORK-I : Preparation of Topographic Maps
WORK-II  : Data Collection & Review
Additional Investigations
Formulation of Basic
Development Plans
WORK-III : Analysis & Study
Formulation of Development Plans
REPORTS JAN A
IR FR

ICR
1

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report
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The Planning Commission

Mr. R. Mhagama

Mr. S. A. Muro

3. Zanzibar Government

Mr. Amani A. Karume
Mrs. Amina S. Ali

Mr. Aman Abeid Aman
Mr. Junna Mbarouic

Mr. Muhammad Yussuf

Mr. Khassim Biwi

Miss Manjam Omar

Mr. Abdisalam I. Khatibu
Mr. Masoud M. Hewed
Mr. Ahamad Kassim Haiji
Mr. Khamis Ulohd

Mr. Hassan Ali Hassan
Dr. Suleiman Juna Omar
Mr. Madjaet

Mr. Maung

4. Arusha Region

Mr. P. A. N. Chikira
Dr. F. P. A. Sungaya
Mr. Elias M. L. Kivuyo

Mr. L. M. Lokissa

HEEH -4

HWaEY A b

Deputy Principal Secretary

2. Ministry of Agriculture and Livestock

Assistant Commissioner

Minister of Trade, Industry & Marketing

Minister of Finance

Acting Ministry of Agriculture

Principal Secretary of Planning Ministry

Director of Department of External Finance and International
Cooperation

Commissioner for Agriculture and Livestock

Assistant Commissioner of Planning (Agriculture)

National Project Coordinator UNDP/FAO Irrigation Rice Project
Assistant Commissioner of Agriculture

In-charge of Irrigation

Irrigation Engineer

Mechanical Engineer

Senior Agriculture Officer

RRDP

Mechanical Engineer

Regional Planning Officer
Regional Agriculture and Livestock Department Officer
Regional Irrigation Engineer
Irrigation Engineer Arumeru District
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5. Zonal Irrigation Office

Mr. C. K. Chiza National Project Director, Rehabilitation of Traditional Irrigation
Project

Mr. juma M. Omari Civil Engineer (Project Execution & Supervision)

Mr. Pascal J. L. Shayo Civil Engineer (Project Preparation & Design)

Mr. H. R. Gautom UNV-Hydrologist
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1. A Brief about Arumeru District
Water Management Study in Pangani River Basin Irrigation
Sanya Plane Development Plans

Majengo Irrigation CUM Flood Control Scheme Proposals
Topo Graphic Map for Kikuletwa Area 1/20,000
Discharge Data on Kikuletwa River
Design - Flood Compulation Msitu Wa Mbogo Traditional Irrigation Scheme
General Layout of Kikuletwa River Traditional Irrigation System
Makiba Irrigation Project
Majengo Irrigation and Flood Control Scheme
10.  Flood Control - Lower Nduruma WARD/Themi River Basin
11. Patanunbe Irrigation Scheme
12. Nduruma Irrigation Scheme CUM Flood Control

woN
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Basic Agricultural Data on Rice Irrigation in Zanzibar

2. Government of Zanzibar Implementation of the Economic Recovery Programme
Part I Analysis of Economic Recovery Programme
Part I Implementation Plan
Part Il Public Investment Programme

An Interim Report on the Hydrogeology of Zanzibar Island

Boreholes List at Bumbwi Sudi

Topographic Maps for Zanzibar Island 1/50,000

Topographic Maps for Zanzibar Island 1/10,000

United Nation Development Programme

Project of the Government of the United Public of Tanzania

8. A Round Water Review Zanzibar Island
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HH 1986 1987 1988
GNP (BH F) 3,430 4,097 4,480
ER— A%/ (FJIV) OGNP 230 260 280
GDPEHE K % 0.3 6.4 7.2

e o HRERAT

T YT O AKRIL1989FEE T, Mti3805 F FIVICH L TEIASOOE H KL kg AMEE Iz
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BHEmE HEE SEEE EE  BSEE IR
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INE 5 10 5 9 5 10
KA 12 16 16 20 18 20
A4 X 263 360 306 331 300 300
Ly b 297 473 300 414 270 380
VIVH A 175 312 199 289 180 260
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EoFng 276 1,284 394 1,709 310 1,800
DaoyNyay - 366 - 470 - 480
b R 224 112 224 184 225 180
I3 4 2 6 2 6 3
LAY 4 - 3 4 8 4
#RAE - 5 - 6 - 5

Higt . [FAO Production Year Book, 1989 |
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2. AFTVHE. FYUHKBEEREE
2.1 FEOEFR

DH Y IRBOFTRERMDED L EGEIEEICE (. GDPOHT0%ITEERM L h E&H
Hah, FBAOOKHSRSBEREFERTH Y, I-FTERHHERAIBREMEPLTHD, BiHE
ERMOBEERTALEFEEIB/BIISHY ., a——0IhOHHEIZ Y H ¥ TEOHIEHEID0%LL
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MOERLE BIELTW5,
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FIEOBEREBIC L W7 bitz, $7-. ANV =X (800ha) 7 7Y #BRFFFOEIICL Y
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2.2 FHE#BEX OBRE
(1) MERUHE

FHEMX TH % * € /3% (Kibimba) HEKIZEE S ~ /%5 (Kampala) # & LB ~#160km D H
N4 A B (Iganga District) (LB T 5, HMENEAEVEBFFEILICEY, HECH5 LB
KEDHEIN T B, STEHREOEHEIF0km?TH ), B2 LIICEP VLS PIES LT3,
EE131,050m2*51,065mTH 5,

AR A o AED 7 3y (Bukoli) HIRAICH 5, 191EDAOL Y F AL BT
UK R A o HEOALOR, #h 21238600 . 944,000ATdh 5,
(2) &A%

BEMEADRBEIIC S V) 7H OB BVHBSRRECE TS, FOEMIE. BREXS
(. EH%BELTRE., BF, BELOBrL v, 2AD638 L6A 5578 DETHE
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PHHH, FRICEIIEHICLVERYEL TEFEEREV,

FENHTOBABTICE B L, 19484 H 51975 T TOBER DEFLHBEFEIX. 1458mm
THH, REEREIRIINEN?2,143mm. 37, HEBRFEEIRI953E01,040mmTH 5720 B
NOBRRERRDEN TH 5,

)| FHERE (mm) BRA% (B)

1A 61.5 4
2R 73.3 4
3A 124.5 8
4R 217.5 12
5AH 159.5 11
6A 71.8 6
7R 90.6 6
8A 113.5 8
9A 157.6 10
108 167.6 11
11A 143.5 8
128 83.6 5
&t 1,475.6 93

Hig4 : Kibimba Rice Company

FHEHX 2 5 LR~ F30km? b 2O (Tororo) 1A ERHFPTIC & 2 & AEHSERELIC L
DR, TARRIED2C, NAKEED2STTH ), £EFHTERIZ. 4CTH b, F7-.
FHRBIIRIENRTTH ). FHYRERERICTH S,

(3) & X

FTEXA~OEFAKEL LTIk, < S/TRUES M) 7T NEL N, < T AW, &
EBX DILRKII00kmD s =7 & OEBEICMET 5V 1 (ML Elgon) KE*RL. EiE
BYEBEAKETL, PoofifEcHinsmic, -, SHEBRMMECBE L L *a v A
# (Lake Kyoga) ~¥i#Liite, ¥ IR 3 51HE HX 44 C#91,800km* ThH %, < F/5AICD W
TOKRXT— 8 —idx ¥ 57~ (Entebbe) HiZHIAXEARBICL WBAIh TS,

ATEBEIE €S Y 7# DN —4 Y — & (Berkeley Bay) @ It#20kmichii BT 2. EHEHEK ~
DAKEE LTI NAH 6 DBUKSRBH TV EH SN Ba], N—F—Y —Ehs K
YTIEBRRDTEETH B,

(4) TBERUT#HSK

B, 28O TOREBEA O FM % B EHI &Y' Atlas of Ugandalt UA R 183 2
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BAM TH 5B, PAGRIGIABR KRS 7H 5% 5,
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RFER
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WEXADOEIEHHER, V579 —RRELEQBFHIELT. ANICLBLDBEEEoTW
o T, BARPRELLEOAELTVAS D IZUHESIIED THEY, —F%, Kibimba Rice
CompanyDRFTH I/ 4 —Ra s NA VE2FR L KEBRILEBZE TP THE,
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FENHEX B AR EF/SOEETOR

TENTATIVE TERMS OF REFERENCE

FOR
FEASIBILITY STUDY
ON
KIBIMBA AREA AGRICULTURAL DEVELOPMENT PROJECT
IN

IGANGA DISTRICT, UGANDA

Project Title . Kibimba Area Agricultural Development Project in Iganga District

Executing Agency :  Ministry of Agriculture,
Government of Republic of Uganda

Proposed Source of
Assistance : Government of Japan

I INTRODUCTION

The Republic of Uganda is a landlocked country, sharing international borders with
Sudan in the north, Rwanda and Tanzania in the south, Kenya in the east and Zaire in the west.
The country has a total area of 241,000 km2, including about 44,000 km2 of inland water. The
population of Uganda was estimated at about 16.6 million as in January 1991. The average
population growth rate between January 1980 and January 1991 was about 2.5 %.

Agriculture is the main stay of the Uganda's economy. It produces about 70 % of GDP,
employs about 80 % of work force and provides a major source of export earnings. The
agricultural exportation is characterized by concentration of few agricultural commodities, coffee
alone accounting for over 90 % of the country's total export earnings. This has made the
Uganda's economy vulnerable to price fluctuation of agricultural commodities in the international
market. On this account, the Government of Uganda has been making efforts to increase food
production for self-sufficiency and to reduce the country's dependence on the export of a limited
- number of agricultural commodities by diversifying agricultural exports.

Rice was one of minor crops cultivated in Uganda. In the last decade, however, demand
for rice has been increased owing to changes in eating habits of people living mainly in urban
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areas. This has been forcing the Uganda's Government to import a considerable amount of rice,
spending valuable foreign exchanges. On this account, the Government adopted a policy of
increasing rice production primarily to suffice its domestic demand and eventually to export
excess to neighboring countries, and launched irrigated rice developments mainly in the north
and northeastern part of the country where vast swampy lands suitable for rice cultivation are

developed.

In line with the above policy, two rice schemes, namely Kibimba scheme (540 ha) and
Doho scheme (372 ha), were implemented with the technical assistance of the People's Republic
of China, and one scheme, Olweny scheme (800 ha), is now under implementation with the
financial assistance of the African Development Bank. However, the combined irrigated areas
grown with paddy rice are limited, and further the completcd schemes have been deteriorating.
Accordingly, the rice production in the country still still remains far below the self-sufficiency
level.

With a view to coping with the national policy for increase of rice production, the Kibimba
area was given high priority for small holder irrigated rice development, including rehabilitation
and improvements of the existing Kibimba scheme.

II. PROJECT BACKGROUND

The project area is located in Iganga District of Eastern Region, about 160 km northeast of
Kampala, capital of the country. It consists of a long and narrow swampy land elongated from
south to north and is bounded by hilly lands on the west and the east. The area covers a total
area of about 50 km2 with a gently sloping topography from south to north, and the elevation of
the area ranges from 1,050 m to 1,065 m above mean sea level. Whole the project area is
situated in Bukoli County of Iganga District. According to the 1991 census, the total populations
of Bukoli County and Iganga District are 238,600 and 944,000, respectively.

The project area belongs to the Lake Victoria Climatic Zone, which is characterized by
relatively high rainfall and small seasonal variation of temperature, humidity and wind
throughout the year. According to the observations at Kibimba, mean annual rainfall during 28
years from 1948 to 1975 is about 1,458 mm, the highest and the lowest annual rainfall being
2,143 mm in 1972 and 1,040 mm in 1953, respectively. The rainfall is relatively uniformly
distributed throughout the year. Monthly mean temperature varies seasonally with a minimum of
about 22 °C in July and a maximum of about 25 °C in November. Annual mean temperature is
therefore 24 °C.
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The main source of irrigation water for the project is either the Malaba river or the Lake
Victoria. The Malaba river originates from Mt. Elgon located on the international border with
Kenya, about 100 km northeast of the project area, flows almost southward along the
international border, turns westward near Tororo, then turns northwestward near the project
area, and debouches into the Lake Kyoga. The catchment area of the Malaba river is about 1,800
km?2 near the project area. The project area is located at about 25 km north of the Berkeley Bay
of the Lake Victoria, the closest point to the project area.

The soils in the lowlands of the project area are assessed to be mainly tropical swamp soils
having a texture of loam in the top layer and clay in the lower layer, while the soils developed on
the upland are reddish soils with a loamy texture. Generally,' the clayey soils in low-lying areas
have a relatively high inherent fertility and are therefore suitable for cultivation of rice. At
present, most of the paddy fields are developed in these areas. The loamy soils on the uplands
are characterized by a relatively high permeability, and are considered suitable for cultivation of
upland crops such as maize, beans, vegetables, etc.

There exist irrigation and drainage facilities in the project area, which were constructed in
1973 with the technical assistance of the People's Republic of China. The irrigation system
consists of a storage dam, a main canal, branches and their related structures, supplying about
540 ha of paddy fields in the southern part of the project area with irrigation water by gravity.
The drainage facilities consist of a drainage canal system and a drainage pump. In addition, there
are warchouses, rice mill, office and quarters within the project area. These facilities are now

owned and operated by a semi-governmental company ( Kibimba Rice Company).

Major crops grown in the project area are paddy rice, maize, sorghum and cassava. Most
of these crops are cultivated once a year under rainfed conditions. Paddy rice is planted in
swampy areas, while other crops are cultivated in the upland area. In the Kibimba irrigation area
where irrigation water is available, double cropping of paddy rice a year is practiced. The
farming operation currently practiced by farmers in the project area is of labour intensive type
without using tractors or draft animals. Further, use of fertilizers, chemicals and other inputs is
quite limited. Due to these primitive cultivation practices, crop yields are extremely low. On the
other hand, the Kibimba Rice Company has been practicing a mechanized cultivation of rice,
utilizing large tractors, combine harvesters, etc. The unit yield of paddy rice in the company's
farm was relatively high in 1970's, being about 5.2 tons/ha in maximum, but it was decreased to
less than 2 tons/ha in the later stage of 1980's due mainly to lack of proper water management,
lack of irrigation water and aged farm equipment. In view of these facts, the company has been
introducing individual rice growers into the farm to intensify the rice cultivation.
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The project is aimed at efficient agricultural and rural development of the Kibimba area
through rehabilitation and improvement of existing irrigation facilities, provision of new
irrigation facilities for extension areas and rural infrastructures, and introduction of improved
farming technics. The potential irrigation area of the project is estimated at about 4,000 ha in net.
Irrigation water for the project would be secured by pumping from either the Malaba river or the
Lake Victoria, whichever economical. The water pumped up at the Malaba river would be
distributed to fields through a canal system to be newly provided. In case of use of the Lake
Victoria water, water lifted up at the Berkeley Bay would be first introduced to the upstream of
the Maingo river and then distributed to fields through the existing Kibimba storage dam located
at the downstream of the Maingo river.

The existing Kibimba farm of 570 ha has an independent drainage system, consisting of
drains and a drainage pump as explained before. These existing facilities will have to be
rehabilitated so as to function as planned. For extension area of about 3,500 ha, a similar
drainage system will need to be established to drain excess water as quickly as possible. There
would be no accentuated need for flood protection in the project area, because the area is located
outside of the flood plain of the Malaba river and the catchment area of the project area itself is
relatively small.

Double cropping of paddy rice a year is proposed to be practiced for most of the project
area, since the climate and soils are generally suitable for rice cultivation and the demand for rice
is considered high in the country. It is proposed that, in principle, cultivation be made on small-
holder basis and the existing farm of the Kibimba Rice Company be acted as a nucleus farm to
the whole project area.

In addition to the irrigation and drainage proposed above, it would be necessary to improve
rural infrastructures for betterment of social and agricultural activities in the project area and for
improvement of living standards of farmers. Such rural infrastructures would include post-
harvest facilities, village roads, and potable water and electricity supply facilities.

II.  OBJECTIVE OF THE STUDY

The objective of the Study is to formulate an optimum agricultural and rural development
plan for the Kibimba area, placing emphasis on irrigated rice development inclusive of
rehabilitation and improvements of the existing Kibimba Rice Scheme and provision of rural
infrastructures.
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1v. SCOPE OF THE STUDY

The scope of the proposed feasibility study (hereinafter referred to as "the Study") will be
as follows:

The Study will cover:
a. Irrigation development for a net area of about 4,000 ha, including provision of a
pump station on either the Malaba River or the Lake Victoria, provision of

canalization systems, and rehabilitation and improvements of existing facilities.

b. Rural development, including provision of rural water & electricity supply systems,
improvements of village roads, and construction of post-harvest facilities.

The Study will be divided into the following three (3) stages:

a. Work-l : Preparation of topographic maps at a scale of 1/5,000, covering
whole of the potential irrigation area

b. Work-II : Data collection, review of previous studies, execution of field
surveys and investigations, and formulation of basic development
plans

c. Work-Ill : Analysis of the results of field surveys and investigations, further
study on development plans and preparation of a feasibility study
report

4.1  Work-I: Preparation of Topographic Maps

Produce topographic maps at a scale of 1/5,000 with a contour interval of (0.5 m,
covering whole the potential irrigation area including sufficient marginal areas by means of
ground control and photogrammetry.
4.2 Work-1I: Data Collection, Review and Additional Investigation

4.2.1 Data Collection and Review

Review and analyze all the previous studies, data and information, particularly those to
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human, land and water resources availability and use, including socio-economics, agriculture,

and rural infrastructures of the Kibimba area.

4.2.2 Additional Investigations and Basic Studies

(1)

)

Irrigation and drainage

i)

ii)

1ii)

Identify irrigation development areas based on soils, land capability,
topography, water availability, etc.,

Conduct inventory surveys on existing irrigation facilities, and study
rehabilitation or improvement plans,

Estimate irrigation requirements based on cropping patterns to be applied to
the project,

Estimate flooding conditions of the Malaba river such as flood stages,
flooding areas, duration, etc., and study flood prevention plans if necessary,

Estimate drainage requirements for the project area, and

Prepare feasibility-level design and layout of proposed irrigation and drainage
systems.

Agriculture and agro-economy

i)

ii)

Evaluate all available data related to present land use, soil classification,
cropping patterns, crop yields, input levels and cultural practices,

Carry out surveys and studies on soils, cropping patterns, anticipated crop
production, agricultural inputs, etc., in identified areas for irrigation
development,

Prepare a semi-detailed soil map and land capability map for the project area,

Recommend practical and suitable cropping patterns, and determine input
level, labor requirements and crop yields,
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v)  Assess the adequacy of existing agricultural support services, and recommend
appropriate measures to strengthen such services under the project, and

vi) Evaluate farm budgets for typical farm households under the project.

Rural development

i)  Examine the adequacy of existing rural infrastructures in the project area,
including roads, potable water supply systems, electricity supply systems,
and post-harvest facilities,

i) Make plans of rural water supply systems for villages in the project area,

ili) Make plans of rural electrification in the project area,

iv) Make plans of road networks covering the project area,

v)  Make plans of post-harvest facilities, including rice mills, warehouses, etc.,
and

vi) Prepare feasibility-level design and layout of the proposed rural

infrastructures.

Topo-survey, geological investigations, etc.

i)

i)

1ii)

Prepare detailed topographic maps at a scale of 1/1,000 for major structure

sites,

Carry out geological investigations for the proposed sites of pump stations
and other major structures,

Carry out detatled hydrological surveys, including measurement of river
flows, analysis of hydrological characteristics of rivers, water sampling for
sedimentation and water quality analysis, etc.,

Study and analyze meteorological data for the project area, and

Conduct construction materials survey, including physical tests and analyses.
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(5) Prepare an interim report, containing results of field surveys and investigations,
and formulation of development concept.
4.3 Work-III: Analyses and Formulation of Plans
(1)  Analyze and study the results of the field survey and investigations, and formulate
detailed plans for irrigation and drainage development, agricultural development,

and rural development.

(2) Prepare a detailed implementation schedule for the project, and recommend
construction methods suitable for local conditions.

(3)  Operation and management

i)  Recommend organization and procedures best suited for effective operation
and management of the project, and

i)  Estimate annual costs of the project operation and maintenance.
(4) Cost estimate and project evaluation

i)  Estimate investment costs of the project,

ii)  Estimate economic costs and benefits of the project,

iif) Evaluate economic and financial feasibility of the project and carry out its
sensitivity analysis, and

iv) Estimate and describe indirect benefits of the project.
(5)  Prepare a comprehensive feasibility study report for the project
4.4 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be provided
to counterpart experts by foreign experts in the following field;
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- Field survey and investigations for topography, hydrology, irrigation, and agriculture

- Planning and design for irrigation, drainage, flood protection and rural development

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. Overseas training will also be programmed.

SCHEDULE OF THE STUDY

AND REPORTS

The period required for the Study is estimated at 14 months in total. A tentative work
schedule is attached hereto. '

The following reports will be prepared in the course of the Study.

Inception Report

- Interim Report

- Draft Feasibility Report

Final Feasibility Report

EXPERTS INPUTS

Within two (2) months from the commencement of the
Study

Within seven (7) months from the commencement of
the Study

Within twelve (12) months from the commencement of
the Study

Within fourteen (14) months from the commencement
of the Study

For executing the Study, the following foreign experts will be required;

Team Leader

Irrigation/Drainage Engineer (Planning)
Irrigation/Drainage Engineer (Design)

Hydrologist

Geologist/Foundation Engineer

Soil Mechanical Engineer
Rural Development Expert
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Pedologist

Agronomist
Agro-economist/Institutional Expert
Environmentalist

The required manpower input will be about 55 man-months in total.

VII. UNDERTAKINGS OF THE GOVERNMENT OF UGANDA

In order to facilitate the smooth and effective implementation of the Study, the Uganda

Government will undertake the following measures;

M

@

3

4

&)

(6)

To provide available information necessary to carry out the Study, including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project.

To nominate a counterpart group, including a project coordinator responsible for
the Study and resolving any trouble arising throughout the Study period.

To provide logistic support including office space with appurtenant furnitures and
facilities, cleaning and guard services.

To provide the foreign experts with any necessary entry and exit visas, work permit
and travel permit, if required, for the Study in Uganda.

To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and
export duties imposed on their personal effects, and instruments, equipment and
materials necessary for the execution of the Study.

To secure permission for entry into all areas as required for the proper conduct of
the Study.

m-A-10
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WORK SCHEDULE FOR FEASIBILITY STUDY ON THE KIBIMBA AREA
AGRICULTURAL DEVELOPMENT PROJECT IN IGANGA DISTRICT, UGANDA

MONTH
ITEMS 3 7 8 10| 11}12 |13 |14

WORK-I  : Preparation of Topographic Maps
WORK-II : Data Collection & Review

Additional Investigations

Formulation of Basic

Development Plans
WORK-III : Analysis & Study

Formulation of Development Plans
REPORTS JAN N A

IR DFR FR

ICR
1

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report

(TVIT) 1- B
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1. Vice President Office
Dr. Samson Babi Kisekka Vice President and Ministry of Internal Affairs
Mr. J. S. Senabulya Adpviser to Vice President |
Mr. Nuwamanya Personal Assistant to Vice President
Mr. Kaffu Progressive Farmers Association
Mr. Sam J. Kibuka Director General Machinery Ltd.

2. Ministry of Planning and Economic Development

Hon. J. S. Mayanja-Nkangi Minister

Mr. Kelibwani Commissioner Aid Coordination

Mrs. Mary Mrednerli Agricultural Chief Economist - Sectoral Department
Mr. David S. Nsubuga Economist / External Aid Coordination Department

3. Ministry of Foreign Affairs

Mr. E. Ihatfi Economist / Administrator

4. Ministry of Agriculture, Animal Industry and Fisheries

Hon. Victria Sekitoleko Minister

Mr. A. Ojacor Commissioner

Mr. Stedhen N. Yuia Senior Agricultural Officer, Incharge of Training

Mr. Jecco Isabye Assistant Commissioner

Mr. A. M. Nyamwegmehdahi Assistant Commissioner

Mr. J. O. Y. Omaoding Assistant Commissioner

Mr. G. A. Lematia Acting Deputy Commissioner for Agriculture Department
Mr. John B. Mubiru Deputy Commissioner for Agriculture / Administrator
Mr. Saralr Kiyingi Deputy Commissioner for Agriculture / Production
Mr. G. W. Ssekitoleko Agro-Economist

Mr. Mugumya Geofirey Administrative Officer
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5. Makerere University

Dr. Lutaro Bosa

Dr. J. S. Mugerwa
MA. K. Shigaweese
Dr. J. M. Ssebulia
Dr. Levi Kasisira
Dr. G. H. Kiwivia

Dr. C. Amold

6. Kibimba Rice Scheme

Mr. John S. Bishanga

Mr Samwiri K. I. KigWana
Mt. Tom H. Maliuga

Mr. Tom E. Ejoku

Mr. David K. Makiika
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Deputy Vice chancellor

Dean, Faculty of Agriculture and Forestry
Agriculture Director (Planning)
Agriculture University Farm Manager
Department of Agricultural Engineering
Head of Animal Science

Agricultural Engineering Department

Chairman Board of Directors of Kibimba Rice Co.,LTD
Director Kibimba Rice Co.,LTD

Irrigation Engineer

Production Manager

Financial Accountant
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1.

2.
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6.

10.

11.

Rehabilitation and Development Plan
1988/89 - 1991/92 Volume One

Rehabilitation and Development Plan
1990/91 - 1993/94 Volume I Project Plofiles

Satistical Bulletin No. GDP/2
Gross Domestic Product Uganda 1981 -1989

Key Economic Indicators 6th Issue : June 1991
Uganda 1986 - 1991 An Tllustrated Review

Statistical Bulletin No. IP/9
Index of Industrial Production (to March 1991)

Report on the Uganda National Household Budget Survey (1989 -90)
Provisional Results of the 1991 Population and Housing Census
Background to the Budget 1991-1992

Topographic Maps 1/50,000
Busia, Nagongera, Busesa, Tororo, Lumino,Bugiri

Atlas of Uganda First Edition 1962
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1.

2.

3.

Report and Valuation of the Assets of Kibimba Rice Company Ltd.
Production Figures as from September 1973 to - Data

Monthly Rainfall Data at Kibimba Area 1948 - 1975

General Layout of Residential Houses

Organization Chart Kibimba Rice Company Limited
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1. Strengthening of Reseach, Training and Extention Functions of the Faculty of Agriculture and
Forestry - A Project Proposal

2. Agricultural Engineering

3. Establishment of a Department of Food Science and Technology at Makerere University Kampala,
Uganda

4. Project Sub-Mitted by Makerere University for Assistance by Government of Japan Towards
Sustainable Food Science & Technology Capacity

5. Faculty of Veterinary Medicine

6. Five Year Development Plan Makerere University Faculty of Agriculture and Forestry (Draft)
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