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APPLICATION FOR TECHNICAL COOPERATION
BY THE GOVERNMENT OF JAPAN

ON
INTEGRATED SOIL & WATER CONSERVATION PILOT PROJECT IN
INTENSIVE AGRICULTURAL REGIONS OF KENYA

PROJECT TITLE

INTEGRATED SOIL & WATER CONSERVATION PILOT PROJECT IN
INTENSIVE AGRICULTURAL REGIONS OF KENYA

LOCATION

Watersheds of the Masinga dam covering Muranga District of Central Province and the
proposed Magwagwa dam covering mainly in Kisii District of Nyanza Province, of
which location is indicated in Figure 1 of Attachment-1.

EXECUTING AGENCY

Ministry of Agriculture, Livestock Development & Marketing (MoALD&M)
Land Development Division
Soil & Water Conservation Branch

DESIRABLE IMPLEMENTATION SCHEDULE

(a) Feasibility Study : Approximately 20 months from the middle of 1999
(b) Implementation : Approximately two (2) years from 2000
PROSPECTIVE FUNDING SOURCES

(a) Feasibility Study (grant) : Japan International Cooperation Agency
(JICA)

(b) Implementation (grant) : Japan International Cooperation Agency
(JICA)
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6. BACKGROUND AND JUSTIFICATION OF THE PROJECT

6.1 BACKGROUND

The agricultural sector of Kenya has long been the most significant sector in the
national economy. In 1996, the sector accounted for 27% of GDP and provided employment
opportunities to over 70% of total employment.  Agricultural products shared more than 50%
of total export in value. The annual growth of the sector in 1996 was 4.4%. The national
economy would be dependent largely on the development of the agricultural sector.

Endowed with fertile soils and annual rainfall of over 1,000 mm, the highland of
Kenya is highly suitable for agricultural production. Extent of potential lands for agriculture
is estimated to be 9.2 million ha or 16% of 57.6 million ha of the national territory. Out of
these potential lands, 5.5 million ha or 60% are used for agricultural purposes and the rest is
covered by forests and national parks. This means that considerable portions of potential
lands have already been developed and possibility of further extension is limited.

The agricultural sector of Kenya is sustained by some 1.7 million smallholders, who
occupy 46% of the national farmland. They produce 45% of commercial maize, 60% of

coffee, 50% of tea, and nearly 100% of rice and cotton.

Farm plots of smallholders have been repeatedly divided by inheritance under the
traditional land tenure system. Currently an average plot size of smallholders is 2.3 ha.
About 80% of smallholders have plots of less than 2 ha and 50% have less than 1 ha. In
Central and Nyanza Provinces, where the population pressure is rapidly increasing, the
average land holding size is estimated to be less than 1 ha. In these provinces, land use
intensity is extremely high and potential arable land is limited. To make up land shortage,
therefore, farmers extend their farming activities even to rolling to hilly lands. Soils on slope
are subject to soil loss where appropriate soil conservation measures are not introduced.

Although the Government of Kenya (GOK) has supported soil and water conservation
since late 1960s. However, highland regions are still susceptive to degradation process of
soil fertility and adverse environmental impact. In 1993, MoALD&M embarked on the
nation-wide erosion control programme under the National Soil and Water Conservation
Programme (NSWCP). NSWCP aims at soil and water conservation in both high potential
agricultural land and in the Arid and Semi-Arid Lands (ASAL) areas. The programme

Im-7
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defines catchment or focal areas selected taking the farmers' intention for soil erosion control

into consideration.

Through the agricultural extension services, MoALD&M introduces, as an extension
tool, several soil conservation measures in association with NSWCP. Conservation
measures are represented by terracing using various techniques, promotion of biological soil
conservation measures, decentralised seedling protection, agroforestry, construction of
retention ditches, contour band, treatment and control of gullies by use of simple materials and
techniques, river bank protection, and rehabilitation of badly eroded lands. NSWCP also
pays particular attention to effective water use in conjunction with soil conservation practices.
By introducing micro-catchments and other water harvesting structures, farmers are able to
collect and utilise surface running water for agricultural purposes. According to MOALD&M,
some 1.3 million households were already benefited by NSWCP.

Soil erosion process, however, cannot be perfectly controlled only by these measures.
For instance, rapidly developing gully erosion on steep slopes can not be controlled without
check dams. The soil conservation measures introduced by NSWCP will become more
effective if they will be integrated with check dams. The promising structures are not only
check dams but also terrace channel with stepped chute, erosion and torrent control,
sedimentation tank, waterway-road, bench terrace, gully protection dam, disaster preventing
dam, hillside works, etc. The governmental supports are urgently required to facilitate

introduction of these structures.

Soil and water conservation is more crucial where the catchments form entire
watersheds of large dam reservoirs. The Masinga dam and the proposed Magwagwa dam
are the most important dams for Kenya's power sector as well as domestic water supply.
The farmlands within the catchment areas are intensively utilised for crop production by
smallholders. Topographic complexity is high and the major soils are Nitisols, which are
characterised by red coloured loose particles with high susceptibility to soil erosion under
heavy rainfalls. In fact, serious gullies and V-shaped valleys are already developed at high
density within these watersheds. The previous studies estimated an annual soil loss in these

watersheds at 2,000 to 3,000 ton/km?. It is urgently required to introduce integrated soil
conservation schemes in order not only to maintain soil fertility for smallholders but also to

ensure expected useful lifetime of the dam reservoirs.
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6.2 SECTORAL DEVELOPMENT POLICY

In National Development Plan (1994 - 1996) the Government states the following
objectives in the agricultural sector:

(a) to increase food production for self-sufficiency and food security,

(b) to diversify agricultural exports by creating competitive systems for processing
and distribution of agricultural products,

© to improve land productivity by irrigation development and minimum farm

mechanisation, and

(d) to strengthen support for research and extension services which encourage
farmers to adopt better husbandry practices and to use appropriate technology.

6.3 PROBLEMS TO BE SOLVED IN THE SECTOR

To increase crop production for food self-sufficiency and foreign exchange earning, it

is recognised by the Government of Kenya that there is need to consider the following issues;

(a) to strengthen agricultural support services including agricultural extension and

research;
(b) to expand irrigation areas for intensification of smallholders' crop production;

(c) to introduce and expand more opportunities of farm credit schemes for
procurement of qualified farm inputs, implements and facilities; and

(d) to imprové marketing conditions for farmers through improvement of rural

accessibility and market facilities.

Im-9
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7. OUTLINE OF THE PROJECT
7.1 OBJECTIVES OF THE PROJECT

The main objective of the project is to introduce the integrated soil and water
conservation techniques paying particular attention to watershed management. The project

will focus on the following objectives;
(a) to prepare a guideline of integrated soil conservation techniques,

(b) to demonstrate typical civil structures for soil erosion control, which enhance

an effectiveness of the soil conservation measures introduced by NSWCP,

(©) to strengthen MoALD&M's institutional capacity to plan, implement and
monitor the soil conservation measures which will be introduced and
demonstrated by the project, and

(d) to train up both MoALD&M's district staff, plant operators and other
technicians for future implementation of the project

The project concept will be nationwidely applied under the MoALD&M's soil
conservation policy in future. The protect aims at establishment of its guideline, as a first
step, and demonstration and staff training of integrated approach of soil and water

conservation techniques.
Two (2) regions were selected as pilot areas, namely Muranga District covered by
watersheds of the Masinga dam and Kisii District by the proposed Magwagwa dam. The

pilot projects are expected to play an important role as pioneer schemes which demonstrate
sustainable agriculture with minimum soil loss through integrated soil conservation measures.

7.2 PROJECT COMPONENTS

(D GIS-database and criteria for environmental monitoring, plan formulation and

designs for watershed management

II- 10
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2) Demonstration of typical soil conservation works including;

(a)
(b)
(©)
(d)
(e)
®
(g
(h)
€y

Terrace channel with stepped chute
Erosion and torrent control
Sedimentation tank
Waterway-road

Bench terrace

Gully protection dam

Disaster preventing dam

Hillside works

Others

3) Installation of project offices and residential quarters attached to District Offices

4) Supply of construction equipment

5) Supply of administration facilities and equipment

7.3 PROSPECTIVE BENEFICIARIES

(a) The direct beneficiaries will be all the smallholders within the project area

(b) The power sector of Kenya will be indirect beneficiary

(©) Natural resources and environmental conservation in Kenya as a whole

8. TERMS OF REFERENCE OF THE PROPOSED STUDY

The draft Terms of Reference for Master Plan Study for Integrated Soil & Water
Conservation Pilot Project in Intensive Agricultural Regions of Kenya (hereinafter referred to

as "the Study") is drawn as presented in Attachment - 1.
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9. FACILITIES AND INFORMATION FOR THE STUDY TEAM

(1) Assignment of Counterpart Personnel of the Executing Agency for the Study

MoALD&M will assign counterpart personnel to meet the requirement of the Study

Team.

(2) Available data, Information, Documents, Maps etc. Related to the Study

Meteo-hydrological data

Topographic maps on a scale of 1:50,000 and 1:250,000

Aerial photography available

Soil and surface geological maps on a scale of 1:50,000 and 1:250,000
Natural vegetation map

Land use map available

Previous study reports

All information available at the offices relevant to the Study

3) Information on the Security Conditions in the Study Area

There is no security problem in the study area.

10. UNDERTAKINGS OF THE GOVERNMENT OF KENYA

In order to facilitate a smooth and efficient conduct of the Study, the Government of

Kenya shall take necessary measures mentioned below:

(a

(b)

To secure the safety of the Study Team.
To permit the members of the Study Team to enter, leave and sojourn in the

country in connection with their assignment therein, and exempt them from alien

registration requirement and consular fees.

Im- 12
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To exempt the Study Team from taxes, duties and any other charges on equipment,
machinery and other materials brought into and out of the country for the conduct
of the Study.

To exempt the Study Team from income tax -and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of the
Study Team for their services in connection with the implementation of the Study.

To provide necessary facilities to the Study Team for remittance as well as
utilisation of the funds introduced in the country from Japan in connection with

the implementation of the Study.

To secure permission or entry into private properties or restricted areas for the
conduct of the Study.

To secure permission for the Study Team to take all data, documents and
necessary materials related to the Study out of the country to Japan.

To provide medical services as needed. Its expenses will be chargeable to the

member of the Study Team.

The Government of Kenya shall bear claims, if any arises against member (s) of the

Study Team resulting from, occurring in the course of or otherwise connected with the
discharge of their duties in the implementation of the Study, except when such claims arise
from gross negligence or wilful misconduct on the part of the member of the Study Team.

MoALD&M shall act as counterpart agency to the Study Team and also as co-
ordinating body in relation with other governmental and non-governmental organisations

concerned for the smooth implementation of the Study.

The Government of Kenya assured that the matters referred in this form will be

ensured for a smooth conduct of the Development Study by the Study Team.
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Attachment - 1

DRAFT TERMS OF REFERENCE
FOR
MASTER PLAN STUDY
ON
INTEGRATED SOIL & WATER CONSERVATION PILOT PROJECT IN
INTENSIVE AGRICULTURAL REGIONS OF KENYA

1. Background and Justification of the Study

1.1 Rational

There is a strong need to promote soil and water conservation in intensive agricultural
regions. In order to formulate the integrated soil and water conservation project, the master
plan study (hereinafter referred to as "the Study") is urgently required. Two (2) intensive
agricultural zones, namely the Masinga dam and the proposed Magwagwa dam, are selected
among the major dam reservoirs in Kenya. The project area is envisaged to be demonstration

area of watershed management in association with the on-going NSWCP.
1.2 Justification of Japanese Technical Cooperation

The Government of Japan through Japan International Cooperation Agency (JICA) has
extended their technical and financial assistance to the Government of Kenya in several fields.

In the agricultural sector, JICA assisted National Irrigation Board (NIB) for the Mwea
Irrigation Development Project in Kirinyaga District, of which the first phase aiming at
rehabilitation of the existing Mwea Irrigation Scheme (MIS) was completed in 1993 and the
second phase for the scheme extension is proposed at the completion of its detailed design.
The project contributes to sustainable farming with irrigated rice in the MIS area.

The Kano Plain Irrigation Development was also taken up by JICA in response to the

request of Lake Basin Development Authority (LBDA). The project is formulated in
conjunction with the Magwagwa Multipurpose Dam Construction Project under the entire

In- 14
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Sondu River Multipurpose Project. The project aims at stepwise irrigation development plan
in the Kano plain by maximum use of the river water of both Sondu and Nyando.

In parallel to irrigation development projects, JICA transfers ample technical
knowledge for agricultural sector through enhancement of educational backbone of Kenyan
and human resources development as a whole. Jomo Kenyatta Agricultural College
continuously provides higher agricultural education and skill training to students, who
nationwidely serve to various agricultural fields.

JICA executed the national water master plan in which all the water resources were
reviewed and optimised in their development for various purposes, i.e. hydro-power
generation, domestic water supply and irrigation. The study established the database system
essential for rational water resources development planning and monitoring by Ministry of

Water Development.

As seen in the previous studies and project implementation mentioned above, JICA
proves its sufficient knowledge on water, land and environment conservation in Kenya.
JICA will successfully carry out the Study through collection and analyses of data and
information and work out qualified study results necessary for the project implementation. It
is expected that JICA is most capable to perform the relevant feasibility study.

1.3 Target Group

The target group of the project is defined as smallholders, both free and lease holders,
within the watersheds of the Masinga dam falling in Muranga District and the proposed
Magwagwa dam falling mainly in Kisii District.

1.4 Overall Goals

A comprehensive study will be made to prepare a watershed management programme
to be undertaken by MoALD&M and its district operations. The overall goals of the project

are;
(a) to strengthen MoALD&M's technical and institutional capacity to plan,

implement and monitor soil and water conservation measures of the relevant

watersheds;
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(b) to contribute to an increase of incomes and well-being of the target group

through the soil and water conservation in the project area

(c) to contribute to social capacity building of the target group in community
development through promotion of beneficiary participation in the planning and
implementation processes.

Objectives of the Study

The objective of the Study is to formulate a short- and long-terms work plan of the

project implementation for MOALD&M and the districts.

3.

Study Area

Watersheds of the Masinga dam falling in Muranga District and the proposed

Magwagwa dam falling mainly in Kisii District, of which location map is presented in Figure

1.

4.1

Scope of the Study
General
The Study will be carried out in the following three (3) phases:
Phase-I: Review of past and on-going soil conservation projects and confirmation
of development needs of integrated soil conservation measures for
watershed management

Phase-II: Basic Plan Formulation

Field Work: Data collection and field investigation for land elements and other

socio-economic  factors influencing soil - erosion and
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environmental deterioration, and selection of required soil

conservation measures

Detailed data analyses for establishment of guidelines for plan
formulation and design criteria, and for basic plans including
selection of demonstration schemes and institutional set-up to be
presented in Interim Report

Phase-III: Preliminary Design and Project Evaluation

Field Work:

Home Work:

Detailed topographic survey, supplementary data collection, field
survey and investigations for demonstration schemes

Analysis, study and preparation of Master Plan Report (Draft
Final Report and Final Report), in which preliminary design,
cost estimate and project evaluation including environmental

assessment will be presented.

Detailed Scope of the Study

Phase-I : Review of past and on-going soil conservation projects

History and performance of previous and on-going soil and water

conservation projects, especially NSWCP, in the relevant watersheds

will be studied in order to identify the effects and the constraints.

The Study will concentrate on confirmation of needs of integrated

approach for soil and water conservation by introducing new structures

for comprehensive erosion control for the watershed management.

Phase-II: Basic Plan Formulation

Field Work

1) Data collection and review on:
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land resources including physiography, topography, geography, geo-
hydrology, surface geology and soils

water resources including catchment boundaries, river hydrology,

groundwater, meteorology

vegetation and land use cover

environmental deterioration including soil erosion and sedimentation,

water quality

performance of previous and on-going soils and water conservation

projects

socio-economy including population, number of households, farm family
member, social structure, social infrastructure, national and regional
development plan, national and organisational structure of local

government,

agriculture and agro-economy including cropped area, cropping pattern,
crop variety, unit yield, farming practices, animal husbandry, land
holding system, and farm family income

irrigation and drainage including inventory list for existing irrigation and
drainage facilities, design criteria, information on O&M and water

management,

rural infrastructure including village road, domestic water supply system

and sewage system, and

Field survey and basic study including:

physiographic and topographic survey in terms of soil erosion, i.e.
splash, rill, gully erosion and V-shaped valley.
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b. soil survey including reconnaissance and auger boring to confirm the
information shown in the existing soil map with an aid of satellite images,

aerial photo and topographic map,

c.  vegetation and land use survey to confirm the information shown in the
existing land cover map with an aid of satellite images, aerial photo and

topographic map,

d. hydrological survey for major tributaries including discharge
measurements, sediment load analysis and other water quality elements,

d. performance of on-going and past soil conservation projects, i.e. type of
conservation measures introduced, expected and actual effects of

measures, cost, etc.

e.  agricultural survey for family size, income, farming practices and

farmers' desire and intention to soil and water conservation,

f.  irrigation and drainage survey for present irrigation practices and on-farm

facilities, operation and maintenance condition,

g.  rural infrastructure survey including village road, domestic water supply

system, sewage system, etc.
Establishment of GIS-database:

a.  establishment of a GIS-database by employing such data as catchment
boundaries, river discharge, surface water, rainfalls, slope classification,
surface geology, soils, soil erosion, vegetation cover, land use,
popﬁlation density, road network, etc. in order to facilitate future plan
formulation and monitoring of watershed management, the Study will
establish

Compilation of study results:

II- 19



3)

HTEER -1

a.  preparation of Progress Report (I), which will describe the experts'
activities, the results of field survey and basic consideration for the future
study for the formulation of basic development plan.

Home Work

1) Evaluation of development needs and clarification of present constraints for the

future soil conservation measures
2) Formulation of development strategies consisting of:

a.  preparation of guideline and criteria for selection of site, selection of

structures, plan formulation, design and cost estimate

b. assessment of soil erosion hazard on the GIS-database

c. environmental conservation plan including flood and sediment control,
soil conservation, conservation of wild life, mitigation of water pollution,

d. preparation of overall plan for watershed management

€. selection of demonstration schemes

3) Preparation of Interim Report which will describe the study results and the

basic development plan of the Project.

Phase-III:  Preliminary Design and Project Evaluation

Field Work

1) Supplemental data collection

2) Field survey for demonstration schemes including:

a. detailed topographic survey,
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b. selection and preliminary design of structures and measures required,

c.  construction material and cost survey including the survey on availability

of construction materials and labourers and their unit prices,

d.  preparation of Progress Report (II), which will describe the experts'
activities, the results of field survey and basic consideration for the future
study for the formulation of the feasibility study.

Home Work
) Formulation of development consisting of:

a.  preparation of project implementation programme

b.  construction plan

c.  estimate of project cost including investment cost and O&M cost, and

e.  project evaluation from economical and financial viewpoints.

2) Preparation of Feasibility Report which will describe the study results and
recommended development plan and justification of the Project.

4.3 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 fields:

1) Field survey and investigation for every line of foreign experts assigned.
2) Plan and design for integrated soil conservation infrastructures and watershed
management
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The above transfer of technology will be carried out in the forms of on-the-job training
and seminar during the course of the Study. In addition, overseas training will also be

programmed preferably in Japan.

4.4 Study Schedule

The period required for the Study is estimated at 20 months in total for three (3)
phases as follows (see Figure 2):

Phase-1 & II Nine (9) months
Phase-IT1 : 11 months

The following eight (8) experts with manpower input is estimated to be 60 man-
months in total will be required for the Study:

- Team Leader cum Soil Conservation Expert
- Soil Expert cam Land Use Planner

- Hydrologist

- Rural Infrastructure Expert

- Socio- & Agro-economist

- Topographic Engineer

- Design & Cost Estimate Engineer

- Environmentalist
4.5 Expected Major Outputs of the Study
The major outputs of the Study are expected to be: (i) formulation of basic
development plan for the whole watersheds and (ii) project evaluation from the technical and
economic viewpoints and the implementation programme for demonstration schemes. These

study results will be compiled in the following reports, which will be submitted to the
Government of Kenya.

Inception Report :  within one month after commencement of the Phase-I & II
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Progress Report (1)

Interim Report

Progress Report (II) :

Draft Final Report

Final Report

fTRER -1

at the end of the Field Work of Phase-II

at the end of the Home Work of he Phase-II Study

at the end of the Field Work-II of the Phase-III Study

at the end of the Home Work of the Phase-III Study

within one month after getting MOALD&M's comments on
the Draft Final Report

II- 23



\\
\l
27N
SUDAN ./

ETHIOPIA

/
P
[ SOMALIA
!
|
, !
\{ w~NoRrTH \
\(EASTERN *\
‘\‘
<
Tam
o
- : R
o = S
LEGEND N ‘ e Ny
. AN fwaa], N4
— Main R?ad RN {W AQ
== =+== |ntemational Boundary & N
—— Province Boundary Venga

© City 5

Figure 1 Location Map of Kenya

I1-24



SC-1I

Figure - 2

TIME SCHEDULE FOR MASTER PLAN STUDY FOR INTEGRATED SOIL & WATER CONSERVATION PILOT PROJECT

IN INTENSIVE AGRICULTURAL REGIONS OF KENYA

Study Major Works - Month in Order
Phase 6 7 r 10 | 11 12 113 /14115116 17 | 18 | 19 20 | 21 | 22 | 23
i ‘ | % j !
1 |Review of On-Going Field Work | 1 “
|Projects 1 3 " 3
i i | i |
i | ; i 1
] | I |
I iData Collection and : { Field Work i ‘
|Basic Plan Fomulation ﬁ | ; Home Work j
! i i i I :
il |Preliminary Design and } ! ; i f Field Work
|Project Evaluation \ | ! ! ‘
| | L | |
Report Preparation nc.R | 3 1 ?
I/l linception Report ' PRI | ;
I Progress Report (I) § ) IR.
v | | i |
I linterim Report | J PRI ! i
W [Progress Report (Il) i ‘ [ ] DFR
i |Draft Final Report } : ‘; FR
| | H
[

n E Final Report

}




3.1

3.1.1

(1)

(2)

N, 2>H¥-7ESHEMNE

'R
Et - AO
E +

& T EEHMENTT 7 U A KEERRIBOT > REICHT 28 11 E 45 7. FR 29 &
21 M5 40 B 25 FORNALBL. =Y - OH Y - VI F - TN2D A=) - %
VoA - BYFCE—I D8y EICEERET D, ELEMRIL 94.577 km2 T, KEEfDS >+
ZTELEFIDINVE. RONE, TI4TRBEFEOY I INUNGKRS. BEBFEZERS &
E+DIF & AENER 300 m LA LOBEMTH S, mEiLic) 7 b« NL— (CRHUEH) 25ED,
H A=A IV EOEMBEEBRINTED, 77U AKEREEDOFY T >
Ty olzFT 5,

KURIZAHITE T 2AMBICE > TIIXE B X5 T, FME. PRI, SEMFICKIIE N
%, B 11 A5 5 AXEHTGE A5S 10 AN TH DA, FHAMT K-> T 11 AiT/h
M. 4 AR5 5 BT TREE RS, KRMBAHOKRETIIUTOEBDTH D,

KRR
’hi4 A& AR £ FRLEKE
(©) §©) (© (mm)
Dar es Salaam 32.2 Mar.) 28.7 (Jul.) 30.5 1,134
Dodoma 31.7 (Nov.) 26.6 (Jul.) 28.9 588
Arusha 28.2 (Feb.) 21.0 Qul.) 25.2 830

A O

1994 KBEOKRAOIRM29BAAT. ORI 80 %D 2.3 BHANEBHEICEEL TW
%, B10EMOAOEMBITFETY 2.8 6 THBL TWDAS. BIEE» S OBHTHAOH A
Wk, BHHMOADMMEBILT ~8 BEBMNEKEERL TNV, ¥ P TEHOLEEHDA
OFEE 32.8 A /km2 &EWA, Ik / BEHEREMHETIRFEAFOA-MLEDEEACBXD,
FERABERBEOANPREFETIIED TEWRE, HRIck-> TAOBERIRERZ->TNVS,
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147D OFEFERIZ. 1988FED Y AL KRS TE2EFHES53AER>TWSA, FHE
BROBHIINIAYS—ATIE 43 A, BTV 22— vMNTid5.4 ATH 5,

3.1.2 #H£&8%

HIHZTIR1967 D [T Ua—YrEHE] KK VHRERCOEEHATERN, 80 FREITH
ICHESERBRROEER, > THRLRREDBEREDHEE LV BREEN TN,

& 7 OEREFIT. 19864 K D1990FE DML 5.5 XDOREEREITITHED. 1990FLIEDH 4.3 %
P DOREREMHREL TS, 1985FEDIEEMEED & & LEGDPO#B Z TRIIRT .

(Bifr - ®@HU )

BEL 5 — 1986 1988 1990 1993
B ¥ 51,634 59,380 66,084 81,965
2 333 317 428 1,182
I % 9,772 11,183 12,038 11,144
HE Y hd 14,195 15,988 17,105 20,417
T DAh 15,750 34,730 37,158 36,690
& &t 101,684 121,598 132,813 151,398
ER1AMD U 4,638 5,245 5,329 5,592

& H 7 Ot ABIX1995 F£EE T, @it 683 A FIVICHLU THA 1,540 BA FIVEBARIB
Lo T3, FEHHABIURAS FHOEHBBEOKESZ TRLITRT.

(BAT : BAKN D

BELs 5 — 1991 1992 1993 1994 1995
d—kt— 77 60 96 115 143
#wmoTE 63 98 78 105 120
YA I 2 1 3 5 6
E3 22 22 38 40 23
AN 17 27 17 21 27
AT a—FvY 17 24 23 o1 64
ryoa—7 4 4 0 0 0
BEY St 202 235 256 337 384
EBEYAEE 161 166 183 183 299
=21 362 401 439 519 683
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LROED . 1995FHAE. I— b —AREB D21 %, BEVHLOI7 %LLLELD TS, BE
IR D56 %2 5D, KRELTRBENY YT ORBOEER T/ F—THB I LER
LTWws, —%4. EEWARBIL. @EH, (LFRR. &R, FKERE, TOMORELZH>TND,

3.1.3 BEOHRRK

&7 OBEIZ. GDPOS0 %, &HEEDS6 %% 5D, ERKEFHEH ADDE0 %LL LARFET
BEMELE LTHEMTONTVS, BENONTERBENTSS F YEOISBEUKIL. £
122 hatl FO/NEHBRIC L > TEEEI N TS, BEADDI0 % (3707 ##) 122 hall Fo+ i
FETHD. =5IceONIS0FEDBFIZ0.0 haTHORERRTS S, h5NIBBROFH
¥ B #3450 Fha, FEOBH590Tha D76 KIHLET 2, ¥ ¥ TEOEEENOREER S
LURAEREUTICRT.

(1993FE#)
E % HBIZEE BREER BAIINE
(Fiha) (Fton) (ton/ha)
g 8

ryEDOOY 190 . 228 1.2
RIANN 70 50 0.7
7KHE 45 64 1.4
Oz 25 20 0.8
NG 8 6 0.8
BEE 94 221 2.4
=28 65 43 0.7
it 53 15 0.3
d—k— 30 7 0.2
A1 6 4 0.6

FREHON. FTAETHB MO &K NEOEERDOHBEZ FLITRT.

(B : 1,000 ton)

BEHEY 1991 1992 1993 1994
ryEDOY 2,331 2,226 2,282 2,159
¥ 624 392 641 614
N E 84 65 59 59

YOHYTEOEME 590 Fha® 556, BEEINTHWSEMILED25 %, $15 FhaTho., 1F
EAEDBHIZBNWTRKRBRIZKESERINSEHARKKEBEMNMTRONTWS, Z0kD, BR
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REIZRH L TEDTHVEEEZLE, BHMICE > T 3BIEDICLAEENEETH S, 2D &
NS, YOHFFORBEBRIIONTIE. BEAEREBICHAEORENEEINE D EEREHE &

o Tnh3,

3.1.4 BEXRMHESE

o TEEFL. BE TE%F 3 »F£3E (Rolling Plan and Forward Budget (RPFB)); 1994~
1996 I2b L BELI/ Y —DORRICHMVBATVS, FRROHEREIILLTOED,

(1) NEEBRZEDEREL NIV OREEEDERLEE

(2) @HBSEHOME

(3) BrEifEsR - AT IBOFEE

(4) /INEBEBBHRESUEGES > 7 70%E - kEEZDLE LR AR DR

& OV Z7BRFIL. ERRBEREOERDZDIC. LUFORAEGEZEBL T3,

(a) EIREHBFESE (NIDP) :
ERESRRESEIIL. NMBEBRROLEEEBRBHRICESZBVABOT, BEOLGEHRNZ
ERMEKICOWTHERO®RE, KELED. EEHEEDORLZKSZBDTH S,

(b) BREIMPEZIEETE (SPFP) :
EFRMNEBERAEROKIIZEMNIC, MNIBEEROBESMICL 2 BRABZIT BT
WRT272L, BR/EBEBNTRBAKZEZEERDDETZHDOTHS. KIHEII.
1995458, FAODOEBBIZLD 3 ¥y FOFETEMIN TS,

(c) BIRBIEYLRFRB(LEHE :
ZOFtEI. B¥ FEKE IR IEMEREROBIEEEREOENM L, ¥R —E
AL EREEMOBEFELGENLIIBEZAMEL=BETH S, FEtEIZ. HBBLU
77U HBRARBTOEICE VEBTTH 5.
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3.2 Ta-vM. F70 FTIIARRERREE

3.2.1 FEXOHF

T a—IvY MBI A7 OEBIMLBEL ., FZ7EEEZELTWS., NOERKIL. #82,400
Kkm2TH0. AT, FVAI NF2F, EZRDY, J0>Ta0BLVFF 06 R E2ET S,
MEFIETV 2 -+ THS, 1988FEDAOEHRICLDEELADIIZHL,321,000ATH S, 1978
ENS1988E FTOEFYADEMRII3.8%T. ZETFHD2.8 %% LE > T3, 1995FEKEE
DABIE. # 1,700,000\ EHEE ST NS,

7Y a— v MIZHENEEICED ., EHL,000m A EOFKICEON/E M EESL000m AT
BALEMD S BEMIIHNS . FMOKRIZERE T, FEHKJREEICBWT2ITC, EHICH
WT24CTTHh 3. ERFEEIIHBIC LD &30, —BRPIESN TR EEBICBRRENDIR
720, BHLHR500mm~1,000mmDEIZH 5.

EHIEE SRR EBRZEBIIETFNTHSIEAS BRAMEL TEORAEXTHHINTSED,
AODEEDBEMICERTEN, —F, BHOKURIIHE, HRZHRBMELZBELVDBD THILD,
BAME L TRERRRICH S EIETE A0, EMEOBRIZ. —EMaHr2/NRBE B Z 5 A
LTEBEH ZfToTWAN, Ml THS J & SR DEBHRMMES, BEREADES N
bnEizo Tns, BMHMOBLWEARREZ TRETIRONCEREDIT. BHEROARE
B#EHIT2 L EbIC, BEARENRIFOEHMER EOEBEREIIIEFITKEN.

TUa—I vy MICBT 2REREOHEAL. SRR CEMMEBROAERZORE. EHHMER
DEREAMBEF BN E L EHENICH T BFE BERORE HIBICH 5. ¥ P TBFE F
MEHERIC B T HMFEMERORE HHAREDREICE > TEEADRRADHEETH L LD
FHOBEIT, TYa—TrIEROEMIZMET 2F7 L MU NIRBORFEMEROEIH KR E
DUOBEMAREZERL. BHICERTREREEBRLL TV,

3.2.2 FHEhX DR

(1 WACESPRON: o7

STEMRIZT ) 2= vy MOMEBTH BT U a—»HTOERFA30km, 7V AIVEOREELIC
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(2)

(3)

(4)

MELTW3. SEMKIZF 7 L ~TNOLREICEN S H80km2OMR TH D, EITFI L
R 7IEX RV )INCEREN IR N SR> TWWD, HIKIZIEEN SERIIMTTRES »
WCHEHALTHY, FE&EIE700 ~930 mOEITH S,

SHEMRIIF I/ ., 90z >d, ATV ZONTERENSKR-THD, HRNICIZ13OH %
HH 5, 1988FEDADEIHRICLDE, ThSHEDRADIR3LT66 ATHS, 7Uai vy
MDY ADEMEE 3.8 % SHEE L T1995F KR BRTED R HUR D A 11340,000\ 28X T
WEHELDEHEEIND., FHEHMROMBEIIFIIBOMERICRT.

E

FHEMIX OR&IT. W (10A~B45H) LEH (6~9A) TKlEghd., FU Ty O
EFSZE# (EE897m) ICH B XRBRATICHB T 2GR (1972~1977) 3. FFEREE
A520mmT, Z5H70% BHHICESRL Tha, FHKBRIIEHICEIVELL. Fflid2a~
26°CTHMICE< 2D, THICIIMN20CLx%, BEITLHT0%. WATISXTHD, ER
BIJEHT6 ~ 9 mm/day. WHITIEZ3 ~ 5 mm/dayTdHh 5.

K X

FETEOERAKEIZFZ L MINITH S, RINIAI—ILE VFEL. EREICH> THRFL
TEEMEANO LFRIICET S, L7 ZMFETHRUIRICHEN, FUT Iy MEDE
ERONHZNNCERT 5. F7 L b TN OFIRERIE A > A AT ITH DKERFT (
1DD55) THIZ50km2THS. F7 L b TND1976FM) H1989FED A F R EIZ1.9 ~11.4

Eltl_l

m3/sec. T. EXEHEIZ. 4.88 m3/secTH D,

FUPTNDOBEIYERDOE— I BICBIT 5 8kEIX. 50~252 m3/sec. & K EIZETEL
LT3, 1990FiIcF T ooy OHRKEMRICE VAR ON=EIT TIZ1I0ERRBEKE T
240m3/sec. S0EMERT329m3/sec. 100FEMER T363m3/secE 2> T 5,

TEBL O LR

SHEMRANOLIBIIREEANS FEROO—LBIUHEO— LATHD. HHEERICEDBR
N7z Eutric Fluvisol i22 83 N3, 20 T WHRE SO ICB - M
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(5)

(6)

<. A/B/CEB%EFE. #HERD SF20~50cmDES TIVEEBREFRNS0%LLEER>TNS,
PHORFEHRICKD EHhHELRNWLENWT I A UEEZRL TN S,

—fAIC. COHBIEWEBERREZF> T, BLAOEDORBEICEL TS, HIE.
FHEMIRANICIIA A X, KE. S by b, KEFOBENTRDOATNS,

BERNT12T75

TUa— v MOMBTHDT U a—rHMSHEMRXEITORHEIIL. FUT IO - N
AL —BLKB0kmDOAEZFIH L TIrabhd, FUS Iy D - NAMDU T —ET
A7 7 hEENE SN, WHICBWL THGERETH 2, FHER. B2 RDRIEENR S
NDH HEKREER D RiEB K CHEKEE /N TS B D AR SR RIEIC & D R 0BT 238
Fonsdizd, 4 WDEDNOFAFOBETIIREE 25,

STEHUEPICIE, SRR KRR IIZ <2<, MIBRROERIZER O EERKEZ KBS A
SERAMBITTERL TS, £/, SEHMENDIZEA EDOMRX TIIEFE 2 EDBERRD &
VBELERERNE S TWRND, TYa—vyMEFUR I Dy OMORICBETZFUT Dy
DEPRZEER. EREBICERNROMN S OERESENTRbIhTNS,

B A B

FHEMX NICIEF I L s D)Ih S OBEEBUKERDOT s 0. £h£h350hah 51,000
haZ#E#BL T3, FERKEROBEITREOEBDTHS,

ER7KHE UK MR
(lit./sec.) (ha)
Karangai I 113.2 1,000
Karangai II 283.0 843
Monduli (M/Mbogo) 141.5 810
Kmbi ya Tanga 64.9 910
Mbuguni 283.0 820
Shango 131.5 730
Patanumbe 141.5 350
Makiba 198.1 491
Majengo 84.4 420
& &t 1,441.1 6,374
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(7

3.2.3

(D

INSIEHMBBIEEMRERT. F7L b7JIMSOBKI & ERAKREN SR> TSRS,
YR R eI A THERDOZHLIZK 3 EBNROETREAE THD. HIRNEHLAD
FYEREKEFEOMBENH S, 5, BEERPIAICERL. ERFRBUKATHOHh TS -
b\@MﬂZFﬁ%T®m$Eﬁ§%bTm5,

BB

HEMRNOEBEEIX, BEAEWNIERET. hyEDaY, B8 Iyl b YILH
Oy FroHN, kERELTVWS, INSOEDIZ—FBEBBENIIBNWTREINTW S
M BEEAERTICRKICE > TREBEINTNS,

HIEIZANTHZDONB O, o7y —DREZOHOEMIIMED TORL<, BEPAER
FOBEEMOBPABRD AT THS., ZDOD, FEEYOIERIZELS., FOoTFOoaI N
1.5~2.0 ton/ha. Y )V HL 1.5 ton/ha. 3w L dAi1.5ton/ha, ¥48.1 ton/ha ¥ TH 3.

B &1 D42

RASEREAE

FEHEOEMWIL. HFEBRROERBLIUVKEBSIVRBNA 275 OB, EYRREXW
DHEANCIDBEEERN EBIUBHORERRZTREIIETHS. CORKERDIEDIC
. EEEROBE/HIB. 127 5A NI FaTORBBEEON— REICBIT 5 BHERE &
EHICHEYBBE/EBREMOBAICHIEBED CEEYORE S BFRREOKEDD
DHBEBHSOYV 7 MNENSOT TO—-FRREERS. N—F/V 7 bl 46725 7
BEFEEIUTOED TH S,

N—FRED B

(@) BEFEBEROEIE - XEBITBKHERORERICKD. BREEOM ELBIURE
Lz B#ET.

(b) HABLUWHESZSONERUBERERORRICKD, BEROMIBEEE&SD S &3t
2, TRICBITSEEYOBUEEED D,

() BNACI7IOBRILVBHICBITHEBRKEDOH EZRD, 7Y a—vMIZBITS
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(2)

(3)

HIRH EEREZDRIEZRNS.

(V7 rEDHE

(a) EEHXERMABORBRBICLD. DHROZEEL 2 FHICT 5,

(b) BHELZBHEOEAICDT/-BRABOREICLD. BEEREHODREH TS,

() WNHHRUEREROEE., Ml THERAKEERL. MIXKEENOTREMIEORERK S
itz N5,

SEOBEZRIB O ERENRITRT.

SR DR T REE AT LA T Dl D .

(W) BIfFREBtiEaRm K : #96,300 ha

(FH) BIfFEBMEERER - 92,000 ha
FILMNORHRESLICEHHRRID ., FMlicH > THBREFEBREROXA T DA
XOEBARETH D, & ITBET 2 RMAATREKE X D LRI Z 492,000 hal&E L
7o FEHEIZ. FIRATTREAKEOHREE D, TBEFEROKEICIDEHMHROME] ITHERKS
M EERET . RENGEREONEIRIUTOED.

@ FI L ETINCBETSRKEZRG L2 L3 OFRORKEZERT 5.
- Karangai Ndago® 2 BUKEED# &
- Msitu Wa Mbogo3 &K TFKinbi Ya TangaEiKEDHE S
- Mbuguni 3 & U'Shango BRUKIEDH &

(b) BEFEMAKEBIUOMNFHEROKEIE - REETRD.

PEk B KL KBAH -

AEHEOBEKEEIL. KE EBHX ORFKPEK KRR OBKE#A N 5725, BE. &
E3 X TV N DRER, REVKEE K D7D DR ENRITICH 5. I OREREYEKHE %
DR, BARCKXDERBRORBEOFERERD, NHTOEBEEICHTEXEERS,
AR BEOREICEH - T, EBiER. BlEERE & bICHDIREEZEI 29K ERET B
DREVLELRD,
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G

(5)

(6)

—7 . FEEMRIEF S L hUNBIPEOXFETH S KUV~ (Nduruma) JIOgtkizk b
BEOLSITEMEEIR > T2, HIITFRBEOYI x> T (Majenngo) #RKIZF7 L b
TN OBEKEEAIEFITNENTD, BHABEFRIKEND, ChSOMBICHNT 57008tk
BHEtEAIRRIR 725, gtkBFEOBERIILTO®@ED,

(a) X BB % BB IR & L TR L. BKOEAZR L,

O F7VRIBIUERUATOMEREEEBL . BAWHEILKT S,
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TENTATIVE TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON
KIKULETWA BASIN AGRICULTURAL DEVELOPMENT PROJECT

Project Title : Kikuletwa Basin Agricultural Development Project

Executing Agency : Ministry of Agriculture & Cooperative Development,
Government of the United Republic of Tanzania

Proposed Source of : Government of Japan

Assistance

I. INTRODUCTION

Arusha Region is located in the northern part of Tanzania, sharing an international
border with Kenya. The Region is divided into two (2) 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 extent. 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 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
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Project was taken up as the most important and urgent works to be implemented under the
Regional Development Programme of Arusha Region.

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 location of the Project is shown in Figure - 1.

The climate of the project area is characterized by distinct two (2) seasons; a rainy
season from October to May and a dry season from June to September. The seasonal rainfall
pattern is bimodal having two (2) peaks from November to December and from April to May.
Mean annual rainfall during six (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 m’/sec or 146 million m’. The mean monthly discharge varies from a minimum

of 1.9 m*/sec to a maximum of 11.4 m’/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
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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.

There are nine (9) traditional irrigation systems in the project area, drawing water from
the 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 canal systems. All these irrigation facilities are of primitive type and are
imi)roperly 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 rural infrastructures, and introduction of improved farming technique. The
potential irrigation area of the project is estimated at about 6,300 ha in net. During the rainy
season, the available water of the Kikuletwa river is considered sufficient to irrigate the whole
area of 6,300 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 and (ii)
rehabilitation and improvements of existing irrigation canals and related structures. 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 salinisation.

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 village roads as flood dikes, or (iii) combination

of the above two (2) measures.
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The climate in the project area is generally favorable for cultivation of various crops,
provided that irrigation water 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, since the demand for rice is considered high in both the project area and Arusha
Region. Oilseeds 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 supply
facilities. Thus, the proposed project is aimed at an integrated agricultural and rural
development of the Kikuletwa Basin.

The General Layout of the Project is shown in Figure - 2.

II1. 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,
development of rural infrastructure, 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 in combination with the village road network.

IV. 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 6,300 ha in the Kikuletwa basin by

unifying and improving existing intake structures and providing technical irrigation

systems,
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b. Drainage improvements and flood control, including improvement of river channels

and provision of drains and flood dikes with a function as village roads,

c. Rural development, including provision or improvements of post-harvest facilities,

village-link roads, and rural water supply system, and

d. Establishment of the farmers’ cooperatives for proper management of the irrigation
facilities and post-harvest facilities, introduction of the modernised irrigation farming
technique, and marketing of the farm products.

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

a. Work-1:  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-III:  Analysis of the results of field surveys and investigations, further study
on the development plan 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-II: Data Collection, Review and Additional Investigations
4.2.1 Data Collection and Review
Review and analyse all the previous studies, data and information, particularly those to
human, land and water resources availability and use, including socio-economics, agriculture,

rural infrastructures, existing farmers’ cooperatives, and marketing system of agricultural

products of the Kikuletwa Basin.
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4.2.2 Additional Investigations and Basic Studies

(1) Water and land resources

)

3)

(@)

(b)

(©

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,

Carry out hydrological analyses at anticipated development sites on runoff,

floods, etc., for project formulation, and

Carry out overall studies on land use, soils, land capability, geology,
topography, etc., for delineation of potential areas for irrigation

development.

Irrigation development

(a

(b)

(©)

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

(@

(b)

(©

(d)

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 requirements for the project area, and
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Prepare feasibility-level design and layout of drainage systems and flood

prevention measures.

Agriculture and agro-economy

(a)

(b)

©

(d)

(e)

®

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,

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

project, and

Evaluate farm budgets for typical farm households under the project.

Rural development

(a)

(b)

(©

(d)

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

Make plans of rural water supply systems for villages in the project area,
Make plans of road network covering the project area,

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

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

infrastructures.

Topo-survey, geological investigations, etc.

(a)

(b)

(©

(d)

(e

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
sedimentation and water quality analysis, etc.,

Study and analyse meteorological data for the project area, and

Conduct construction materials survey, including physical tests and

analyses.

Farmers’ Organisation

()

(b)

(©)

Conduct inventory survey on the farmers’ organisation in the similar project

in Tanzania,
Conduct interview survey on the farmers’ intention in organising the
cooperatives for management of the project as well as for marketing of the

agricultural product, and

Prepare a proper plan for establishing farmers’ organisation.

Marketing of agricultural products

(a

Conduct inventory survey on the marketing system of the agricultural
products in the Kikuletwa basin and the whole Arusha Region, and
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(b) Clarify present problems in the marketing system handling the farm

products in the project area and prepare the improvement plan for
establishing proper marketing system under the project.

(9) Environmental aspects

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

(b) Assess measures for controlling tropical diseases especially Malaria and

Schistosomiasis.
(10) 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) Analyse and study the results of the field survey and investigations, and
formulate detailed plans for irrigation development, flood protection/drainage
improvement, agricultural development, rural development, and establishment of

farmers’ organisation as well as marketing system of the farm products.

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

(3) Operation and management
(a) Recommend organisation and procedures best suited for effective operation
and management of the project, introduction of the modernised farming
technique, and marketing, and
(b) Estimate annual costs of the project operation and maintenance.

(4) Cost estimate and project evaluation

- (a) Estimate investment costs of the project,
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(b) Estimate economic costs and benefits of the project,

(c) Evaluate economic and financial feasibility of the project and carry out its

sensitivity analysis, and
(d) 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;

(1) Field survey and investigations for topography, hydrology, irrigation,

agriculture, marketing, institution, and environmental aspects, and

(2) Planning and design for irrigation, drainage, flood protection, rural development,

and institutional and marketing 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 18 months in total. A tentative work

schedule is presented in Figure - 3.

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

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

(2) Inception Report: Within five (5) month from the commencement of the
for F/S Study

11 - 22



3)

4)

)

TEER -2

Interim Report: Within eleven (11) months from the commencement of
the Study
Draft Feasibility Report: Within sixteen (16) months from the commencement of

the Study

Final Feasibility Report: Within eighteen (18) months from the commencement of
the Study

VI. EXPERTS INPUTS

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

(a)
(b)
©
(d)
(e)
69
¢:9)
(h)
D
Q)
(k)
Y

Team Leader

irrigation Engineer
Structure Engineer

River Engineer
Hydrologist

Geologist

Soil Mechanical Engineer
Rural Development Expert
Pedologist

Agronomist
Agro-economist/Institutional Expert
Marketing Expert

(m) Environmentalist

The required manpower input will be about 70 man-months in total.
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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:

(D

(2)

3)

4

(5)

(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 furniture 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 Tanzania.

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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Figure - 3

WORK SCHEDULE FOR FEASIBILITY STUDY ON

KIKULETWA BASIN AGRICULTURAL DEVELOPMENT PROJECT
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