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PREFACE

Japan International Cooperation Agency (JICA) decided to conduct “DATA COLLECTION
SURVEY ON IRRIGATION DEVELOPMENT IN NGOMA DISTRICT OF EASTERN PROVINCE
IN RWANDA” and entrust the survey to Sanyu Consultants Inc.

The survey team held a series of discussions with the officials concerned of the Government of the
Republic of Rwanda, and conducted the field survey. As a result of further studies in Japan, the present
report was finalized.

JICA dispatched the study team to Rwanda from March to June, 2012.

I hope that this report will contribute to the promotion of the project and to the enhancement of
friendly relations between our two countries.

Finally, | wish to express my sincere appreciation to the officials concerned of the Government of the
Republic of Rwanda for their brotherly and their cooperation given to the survey team.

July, 2012

Teruyoshi KUMASHIRO

Director General,

Rural Development Department

Japan International Cooperation Agency



SUMMARY

Schematic Concept

Construction cost : 4,215,000,000 RWF (7,000,000 US$, Based on local costs)
Contents; Dam and spillway: 1.93 million US$
Intake and irrigation facilities: 4.27 million US$
Temporary works: 0.80 million US$
*The construction cost related to irrigation facilities is predominant due to the introduction of
pumping irrigation system and the increase of construction cost for on-farm irrigation facilities
brought from the introduction of saving irrigation.

Beneficial Area : 275ha (Dry field 240ha, Paddy field 35ha)
Gravity Irrigation Area: 149ha (Dry field 114ha + Paddy field 35ha)
Pumping Irrigation Area: 126ha (Dry field 126ha)

Water Resources Plan
Utilization possibility of river water : 709,000m*
(The dry year with the probability occurrence of 3/10)
Under water and surface water : 158,000m? (Supplemental water resources)

Water Resources Facilities
Specifications of Dam

Dam height: 13.55m

(Foundation excavation 1.5m, Included in Overflow flood water depth 0.35m
and Freeboard 1.1m)

Volume of dam : 86,400m? (Main bank48,700m® Blanket 37,800m?)

Reservoir capacity: 700,000m?

(Effective storage capacity 450,000m*> Dead water capacity 250,000m?)
Groundwater use facilities (Supplemental water resources)

Number of installed: 3 locations

Irrigation Canal
Main canal and lateral canal : 27.3km Open canal + 2.5km Pipe line
Secondary canal : 36km  Pipe line

Pumping Station 17location (Solar pump : For each one)

Execution Schedule
Construction period: 1 year
Flooding examination: 1 year

Main Crop
Main crop : Rice, Maize, beans, Vegetables (Carrot, Tomato, Cabbage, Tree tomato), Coffee
Annual land use rate (Cropping rate) : 185

Project evaluation
Internal Rate of Return : Economic 12.1%, Financial 15.7%
Benefit/ Cost Ratio : Economic 1.01, Financial 1.36
Net Present Value: Economic 23,000, Financial 1,550,000




1. lrrigation Project Plan
(1) Beneficial Area : 275ha
Crops distinction : Dry field 240ha  Paddy field 35ha
Different irrigation methods :
Gravity Irrigation Area: 149ha (Dry field 114ha + Paddy field 35ha)
Pumping Irrigation Area: 126ha (Dry field 126ha)

Fig. Plan of beneficial area

(2) Water Resources Plan

(a) River
Reference year for design : 1970 AD
Available flow quantity : 709,000m*

Fig. Location of observatory (Gahororo)




(b) Under water and Surface water (Supplemental Water Resources)

Potentiality : 158,000m®
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Fig. Location map of candidate site of grand water for gravity irrigation

(3) Main Construction Work Plan
(a) Water Resources Facilities
Dam
Catchment area : 8.8km?
Type of dam : Homogeneous embankment dam

Dam height: 13.55m

(Foundation excavation 1.5m, Included in Overflow flood water depth 0.35m
and Freeboard 1.1m)

Crest length : 180m

Volume of dam : 86,400m*(Main bank48,700m*®  Blanket 37,800m®)

Foundation treatment method : Blanket method of construction

Reservoir capacity: 700,000m?

Active capacity : 450,000m*(Available depth : 4.1m = FWS 1,390.60m - DWS 1,386.50m)

Dead capacity : 250,000m*(Raising water depth: 6.5m = DWS 1,386.50m - EL. 1,380.00m,
Include sediment 30,000m?)



x

Fig. General plan of dam

cross-section of dam

Fig. Typical

iv



Spillway
Type of spillway : Side weir type
Design flood discharge : 2.2m*/sec (50 years probability)
Overflow depth : 0.35m (= HWS 1,390.95m - FWS 1,390.60m)

Fig. General Profile of Spillway

Intake facilities

Type of facilities : Intake tower +
Bottom outlet

Water intake method : Surface water
intake with the water intake gate

F

Fig. Image of the intake facilities




Groundwater use facilities (Supplemental water resources)
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Type : water-stop work (Soil cement, 3 locations)

Fig. Plan of water-stop work
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Table Specifications of water-stop work

Location Crest EL. Li[]egstth L1 L2 L3 C;);;c(:ty
Dry Valley EL.1397.0 35.5m | 13.2m | 16.3m | 21.5m | 1,300m®
Downstream of Right bank EL.1378.0 51.0m | 24.0m | 21.0m | 37.0m | 3,000m°
Downstream of Confluence EL.1370.5 53.0m | 19.0m | 28.0m | 39.0m 470m®

(b) Irrigation Facilities

Fig. Image of diversion of the main canal

Irrigation Facilities of Dry Field

i. Main Canal

Type : Wet masonry

Canal length : 14.3km (Left bank : 5.3km, Right bank : 9.0km)

ii. Pumping Station (solar pump)

Number of installed: 17 locations (Irrigation area : 7.6ha/ unit)

Output : 3.7kw

pump head : 20m

Average of water discharge : 5.6€/sec
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Fig Image of the pumping irrigation

iii. Lateral Canal

Type : Wet masonry

Canal length : 13.0km (Left bank : 4.7km, Right bank : 8.3km)

iv. Secondary Canal (on-farm canal)

Type : Pipr line (HDPE pipe)
Pipe line length : 36.0km

CANAL
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Figure Water tap and Wheel house pipel
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Irrigation Facilities of Paddy Field

Intake facility : Check gate (Status of use, 20 locations, 200m interval)

Canal :Lined canal wet masonry

IRRIGATION NETWORK PLAN
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(c) Execution Schedule

Construction period: 1 year

Flooding examination: 1 year

Table Execution Schedule

Item

Month

2 3 4 5 6 7 8 9 10 11

12

Rehabilittion of existing road

Site preparation

Site office

Site Laoratory

Cut down and cleaning

Temporary road

Intake structures

Foundation excavation

Coffer dam

Hoizontal blanket

Slope blanket

Dam embankment

Riprap

Crest protection work

Slope planting works

Spillway construction

Main canal construction

Secondary canal construction

Installation of solar pump system

Tertiary canal construction

others

Site cleaning

(d) Construction cost

Temporary work

Dam dody
Spillway

Intake facilities

Irrigation facilities

RWF 467,485,000
RWF 1,099,675,600
RWF 67,042,000
RWF 266,256,000
RWF 2,315,325,000

Total cost

RWF 4,215,783,600
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(4) Cropping Plan
(a) Basic principle
Marketing : Planting crop are higher irrigation effect and profitable.

Productivity: readily introduced crop should be selected taking current technical level on
cultivation into consideration.

Food security: cropping of maize is recommended as measures of procuring food supply in cases
that food supply is influenced in this area, also as an efficient cash crop with high marketability.

(b) Main crop

Rice, Maize, beans, Vegetables (Carrot, Tomato, Cabbage, Tree tomato), Coffee

(c) Annual land use rate (Cropping rate) : 185

Table Cropping Plan

Crop Area Jan. Feb. I Mar. I Apr. I May | Jun. Jul. Aug. Sep. I Oct. I Nov. | Dec.
[ [ T [ T T T T T [T T T T T T L T T T 1T T T [ [T
. 35ha A .
Rice (13 %) R-B Rice A RiceB
5 140 ha
Maize+Beans (51 %) h
20 ha
Vegetable-1 7 %) Cab
I T T T T T T T T T 17
[ [ T T T T T T T T T T 1
40 ha
Vegetable-2 (15 %) Cab Cabbage
I N N I
[ [ T T T [ T [ T [ T T
20 ha
Vegetable-3 7 %) Tomato Tree
N I N N I N I I
N N N N N N N I
20 ha
Coffee (7 %) Coffee
N I N N N N I N A I O
275 ha
Total ‘ (100 %) ‘

Fig. Place to plant
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(5) Proj

ect Evaluation and Sensitivity analysis

(a) Project evaluation

Table Result of project evaluation

IRR B/C(i = 12%) NPV(000Rwf) (i = 12%)
Economic Financial Economic Financial Economic Financial
12.1% 15.7% 1.01 1.36 23 1,552

(b) Sensitivity analysis

Table Sensitivity analusis on economic internal rate of return(EIRR)(unit:%)

Eirr Cost + 10% Benefit - 10% atb Ir?crgrsnse Producs
a b Praice -10%
-10%
12.1 11.1 10.9 10.0 10.4 10.6

(c) Benefits predictable in future
Table Benefits predictable in future
Benefit Resident Water Dan Site |r_1|and
Users Users Fishers
Economic Inland Fisher + +
Eco-Tourism + +
Improved lakeside
Rural Area landscape around + +
Environment the dam:
Improved + N
eco-system

2. Adequacy of Cooperation and The Adequate Scope
and Scale of The Cooperation

(1) Adequacy of cooperation

It is judged to be adequate to execute this project under the Japan grant aid scheme based on the

followi

ng reasons.

The government of Rwanda has several programs supergrade to this project that are 1) Rwanda
Vision 2020, 2) Economic Development and Poverty Reduction Strategy, 2008-2012: EDPRS
2008-2012, 3) National Agriculture Policy (NAP): 2004, 4) Strategic Plan for Agricultural
Transformation in Rwanda 2004: SPAT, and 5) Land-husbandry, Water harvesting and
Hillside-irrigation: LWH. In these programs, the main and common targets are the reduction
of poverty, the economic development and the food security. This project was formulated and
has been reconsidered under the scheme of LWH program, accords with the contents of the mid
to long term development programs above, and contributes for these programs to accomplish
their purposes.

According to the papers, the philosophy or targets of LWH program is/are improvement of
farmlands, accommodation of farmlands, execution of market-oriented agriculture through
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hillside irrigation, and strengthening of the technical or institutional capacity of staff or related
organizations. And the Government intends to construct 101 irrigation purpose reservoirs
throughout the country. One of the main targets of this project is to introduce the
market-oriented vegetable farming through the hillside irrigation, which accords with the target
of the LWH program mentioned above.

Japan Government made a public commitment in the forth Tokyo International Conference on
African Development to support African countries concentrated in the fields of 1) increase of
food production and improvement of agricultural productivity, 2) improvement of utilization
and management of water resources and lands, 3) development of water-related infrastructures,
4) reduction of hazard risks and 5) accommaodation of safe water resources. This project aims
at the development of water resources through a dam construction and the modernization of
agriculture so that it can contribute the achievement of all the items of the commitment above.

This project has suggested not only the fundamental technology in terms of the reservoir
planning and the design of homogeneous dam with horizontal blanket, but also the new idea of
introducing the solar pump system for the hillside irrigation and the utilization of shallow
ground water by stopping its flow at the neck of the valley, so that it would be able to become a
model case of hillside irrigation project in Rwanda. Followings are also included in these
suggestions.

) Setting up the utilization plan of the limited water resources for the paddy field irrigation
and the dry field irrigation based on the water balance study through the catchment area
and the command area. (Limited condition was confirmed by the Tank Model runoff
analysis to the observed rainfall and river flow rate record at the site.)

) Clarification of the precedent water supply to the dry field irrigation being possible
through rationalizing and saving the irrigation water use in the paddy field, the study of
which was done based on the field survey on the existing paddy field conditions. (Stable
water supply and fair distribution of irrigation water would be preferable for the farmers
to be benefited from the stable rice production and would be able to contribute to the
Water Users Union activities in terms of the easy collection of water fee and the farmers’
cooperation to the maintenance works of the irrigation facilities.)

) Suggestion of the utilization method of ground water as the supplemental water resource
considering the limited quantity of the river flow rate that came out from the runoff
analysis based on the observation record.

) Suggestion of the introduction of the solar pump system which is relatively low cost and
is going to come into wide use based on the recognition that the command area irrigated
by gravitational water supply is limited and is not enough to satisfy the planning concept
because of the topographical conditions, specific to Rwanda and the topographical survey
result brought to surface more clearly, of the narrow valley lying between hills.

(2) Scope and scale of the cooperation

(a) Scope

The range of the cooperation in this project is to develop the facilities/structures ranging from the dam
to on-farm irrigation equipments. In this project, one of the main schemes is the saving irrigation by
means of micro-irrigation method so that the materials such as the hose inevitable for execution of
micro-irrigation are included in the scope of cooperation. And the paddy fields that expand on the
downstream river bed from the dam site are included in the command area. Then it becomes
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necessary to control and manage the water supply quantity to the paddy fields and avoid the water
wasted. To control and manage the water, it is necessary to improve/rehabilitate the existing ridges
that have no ability of keeping water. Therefore, development/rehabilitation of the facilities for the
paddy field irrigation, including the rehabilitation of ridges, is included in the scope of cooperation.
It is the common recognition among authorities and donors concerned that the land-husbandry and the
hillside irrigation are inseparable, that they should be implemented at the same time and that the
increase of productivity brought from the land-husbandry should be counted as a part of benefit of the
hillside irrigation; but this time the land-husbandry is considered not to need the technological
assistance of Japan and is not included in the scope of cooperation.

(b) Scale

At this moment, the facilities for utilizing ground water as a water resource for irrigation is not
included in this construction design due to the difficulty of estimating its available quantity though its
utilization is recognized to be possible and effective. The planned command area 275ha might be
increased at the stage of ground water utilization plan taking form.

(3) Problems in future
(a) Problems in this project (short-term problems)
) Review of the available river in-flow rate

It is necessary to review the available river in-flow rate based on the annual observation record that
includes the one in the dry season, July and August.

In addition, it is necessary to study the available quantity of ground water taking its conditions in dry
seasons into account.

) Review of the design flood discharge to the dam

At this moment, referring to the observation record of river flow rate during February to April, the
design flood discharge to the dam is estimated as the peak flood rate calculated by the rational formula
to the maximum daily precipitation with 50 years exceedence probability. It is also necessary to
review this result referring to the annual observation record of river flow rate by applying the more
analytical methods such as the Tank Model Method or the Storage Function Method.

) Execution of the stability analysis of the dam body, Hydraulic and structural design of the spillway

At this moment, the cross-sectional shape of the dam body is decided empirically, so that at the next
stage it must be decided based on the stability analysis of the dam body.

And also, the spillway must be designed based on the hydraulic and structural analysis.

) Wetting area coefficient

At this moment, the wetting area coefficient is estimated to be 0.7 that ranges from 0.4 to 0.7 in the
papers regarding the saving irrigation. This value must be reviewed based on the result of the field
conformation survey on the saving irrigation that is going to be conducted in the site.
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) Effective reservoir capacity 450,000m®

It is of course for the effective reservoir capacity 450,000m3 to be reviewed based on the newly
applied available quantity of the river water, but also the adequate effective reservoir capacity must be
examined based on the long-term simulation analysis on the reservoir operation.

) Improvement of the paddy field conditions

It is necessary to carry out the further survey and examination of adequate and effective improvement
method from or to the paddy field conditions in terms of the leakage restraint through ridges and the
installation of check gate structures.

) Land Husbandry

It is recommended in terms of Land Husbndry works in command areas of this project that the
compost shall be concentrated on the farming lands with poor fertility and high prmeability by
Rwandan government authorities.

(b) Mid to long term problem

After the completion of this project, technical support programs are essential to let the project
effectiveness appear as clearly or highly as possible and make the project effectiveness as durable as
possible. The themes or the fields of these support programs would be as follows.

) Technical support for dry field farming

It is the first experience for the farmers in this district to conduct the irrigated dry field farming. And
the hose irrigation method introduced as the on-farm irrigation method in this project is the first
experience for them. On the other hand, the yield increase plays an important role to increase the
farmers’ income according to the result of economic analysis on farming (sensitivity analysis).
Therefore, it is crucial for the future dry field farming how to get high yield of products by applying
fertilizer and irrigation water adequately; to this, the Rwandan Government shall be requested to
provide technical supports.

) Technical support for paddy field farming

The rice farming in this district has about 20 years history, but this history is the one of fighting or
resisting against the low temperature that is brought from about 1500m of the high altitude in spite of
this country being situated in the tropical area. Therefore, there are many problems to challenge such
as the introducing of suitable variety of rice by means of breed improvement, and the
selecting/introducing of suitable farming method from the special or radical ones, for example the
intermittent irrigation method, the non-plowing irrigation method and the organic farming method.
To these, the Rwandan Government shall be requested to provide technical supports.

) Support for strengthening the farmers’ organization and technical support to operation and
management of irrigation facilities
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The establishment of cooperation system in the local community is inevitable to perform the operation
and maintenance works to the irrigation facilities such as the dam and the canals. This establishment
of cooperation system would be done at the same time of the accomplishment of the Water User’s
Association and the cooperative being strengthened institutionally; this means the establishment or the
accomplishment must be achieved by the farmers’ voluntary activities. Not only to these, the
Rwandan Government shall be requested to provide technical supports, but also at the same time to the
operation of irrigation facilities such as operation and management of the solar pump system, the
intake gate of the dam, intake gate at the regulation pond, and the check gate along the river.
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CHAPTER1 BACKGROUND OF THE PROJECT
1-1. Background of the Project

The Republic of Rwanda is a landlocked country located in the Central Africa region. In the year 2010,
as many as 10.3 million population lives in the 26,000 km2 land area. According to the National
Agriculture Policy (2004), the number of people is projected to be increased to 15 million in the year
2020 and further to 20 million in 2030. Such population increase is regarded as serious and critical
problems for attaining the national food security in Rwanda.

In accordance with the Economic Development and Poverty Reduction Strategy, 2008-12 : EDPRS
2008-2012 by the Government of Rwanda, the agriculture sector shares as large as 36.4 % of GDP,
next to the 1% ranked service industry sector which shares 43.8 %. Also, the Strategic Plan for
Agricultural Transformation in Rwanda 2004: SPAT indicates the shares by the agriculture sector at as
high as 90 % in working labor force, 47 % in GNP and 71 % in export earnings, implying that the
agriculture is the most important industry in the country.

Based on the “Rwanda Vision 2020”, the long term national development vision, the government aims
at reducing of the GDP share by the agriculture sector from the peak 48 % in 2006 to 33 % in 2020
through emerging from the self-sufficiency economic type depending on agriculture so as to transform
the country to a middle income status. It is, however, concluded in the economic policy in the Rwanda
Vision 2020 that the agriculture sector will be the most important industrial sector in future too with
maintaining the major position in GDP shares and in providing employment opportunities sharing the
far largest portion among various sectors.

The agriculture in Rwanda is operated by about 1.4 million farming households with the average land
holding of only 0.76 Ha/family and as much as 66 % of farm produces are for farmers’ own home
consumption. It is considered necessary to materialize the crop diversification to have higher
productivity and more competitiveness, with which the national economy of Rwanda can be grown up
through promotion of agriculture. Those traditional and key cash crops like coffee and tea are easily
and instantly affected by the effects of climate changes on global basis and price fluctuations in the
international market as those commodities are treated as one of major international speculation targets,
being in need of crop conversion to more stable crops with high value at an early date.

The causes of low productivity of agriculture sector in Rwanda can be tabulated as the followings.

1) Very small farm land operated per family at 0.76 Ha

2) 80 % of farm land is located in hilly areas with 5 to 55-degree slope
3) Soil erosion and deterioration in rainy season

4) Lower rate of irrigation system development at sloping hilly areas

5) Low rate of agricultural extension service coverage

JICA 1-1 MINAGRI
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Towards possible attaining of national food security, sustainable irrigation technologies in hilly areas

are to be implemented for betterment of the present conditions as noted above.

1-2. Obijectives of the Project

The objectives of the subject survey are as indicated as follows.

Objectives of the Survey

Obijectives

1) To grasp the outline of irrigation sector (latest policy, legal framework, organizations,
planning and execution system for development project, development plans and supports
by donors) in Rwanda

2) Based on the analysis results of 1), site surveys be carried out to collect basic
data/information on irrigation development for Ngoma 22 and the District as a whole

3) Based on 1) and 2), to examine feasibility of irrigated agriculture for Ngoma 22 site as
a model.

4) Based on 1) and 2), to examine the possibility of cooperation (sector, area and
outlines) by JICA to LWH by Rwanda

In carrying out the subject survey, due integration between the LWH program and this survey shall be

secured and attention shall be paid so as to avoid duplication of surveys with the existing works on
irrigation sector by the World Bank and those surveys done by JICA. For the target area, Ngoma 22,
attention shall be paid on the concept of autonomous O&M activities by the Rwandan government and

the beneficiary farmers’ organizations. It is noted that in the examination of possible cooperation by

JICA, the scope is open for all types of JICA’s cooperation schemes and target crops. In examining

feasibility of irrigated agriculture for Ngoma 22 as a model, cost-benefit analysis shall be also made

for a case where Japan’s grant aid scheme is applicable.

MINAGRI
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1-3.  Schedule of the study team

Schedule of The Study Team
vortn| - Day Hitoshi TOKU Haruo HIKI Yasunori YAMAGISHI Ken KOUZAI Hideki ISHIKAWA
Chief Consultant / Irrigation Planning Water Souce Planning Agriculture Social Economy Analysis Fagility Planning
1| Thu
2| Fi
3| sat
4 | sun|Kansai - Kigali [Kansai - Kigali
5 | Mon|Meeting with JICA Meeting with JICA
6 | Tue |Filed survey Filed survey
7 |wed|Filed survey Filed survey
8 | Thu|Meeting vith MINAGRI [Meeting with MINAGRI
9 | Fri |Filed survey Filed survey
10| Sat |Filed survey Filed survey
1 P of the Geological P of the & Geological Survey
12 Mon|Filed survey Filed survey
13 P of the Geological p: of the & Geological Survey
14 P of the Geological P of the & Geological Survey
15| Thu|Meeting with JICA Meeting with JICA
Mar| 16| Fri |Filed survey Filed survey
17| sat [Bidding of the Topographic Bidding of the Topographic
18| Sun|Filed survey Filed survey
19 Mon|Filed survey Filed survey
20| Tue Kigali - Doha Meeting with JICA and MINAGRI
21|Wed|Doha - Kansai Filed survey with JICA
22| Thu Filed survey with JICA
23| Fri Filed survey
24| sat [Meeting with JICA Narita - Doha
25| sun Filed survey Doha - Kigali
26| Mon Filed survey Filed survey
27| Tue Draw up Report of Site Survey Filed survey
28|Wed| Filed survey Filed survey
29| Thu Bidding of the Geological Survey Filed survey
30| Fri Filed survey (Nyanza) Filed survey (Nyanza)
31| sat Draw up Report of Site Survey Draw up Questionnaire
1|sun Filed survey Filed survey
2 [Mon [Meeting with related ministries Filed survey
3| Tue [Draw up Report of Site Survey Filed survey
4 wed Draw up Report of Site Survey Filed survey
5 [ Thu [Meeting with related ministries Filed survey
6| Fi [Draw up Report of Site Survey Filed survey
7| sat Draw up Questionnaire Draw up Report of Site Survey
8 [sun Filed survey Draw up Report of Site Survey
9 [Mon Meeting with MINAGRI Draw up Report of Site Survey
10| Tue Draw up Report of Site Survey Draw up Report of Site Survey
11 |wed Meeting with W8 Filed survey
12| Thy Meeting with MUNAGRI Filed survey
13| Fri [Meeting with USAID and CIDA Draw up Report of Site Survey
14| sat Filed survey Draw up Report of Site Survey
15| sun Draw up Progress Report Draw up Report of Site Survey
6 o Meeting with JICA [Draw up Progress Report Draw up Progress Report
17 Tue [Draw up Progress Report Draw up Progress Report
18|wed [Meetign about Progress Report with JICA Draw up Report of Site Survey Narita - Doha Kansai - Kigali
19 Thu [Meeting about Progress Report with JICA [Meeting about Progress Report with JICA Meeting about Progress Report with JICA Doha - Kigali [Meeting about Progress Report with JICA
20| Fri Meeting with RAB Filed survey Meeting wite RAB Filed survey
21 sat Filed survey Filed survey Filed survey Filed survey
22| sun [Draw up Progress Report Draw up Report of Site Survey Draw up Report of Site Survey Filed survey
23| Mon [Draw up Progress Report Filed survey Meeting with FAO Filed survey
24| Tue Filed survey Filed survey Meeting wite RAB Filed survey
25|Wed| Filed survey Draw up Report of Site Survey Filed survey Draw up Report of Facility Planning
26| Thu [Draw up Progress Report Meeting with Sector Filed survey Draw up Report of Facility Planning
27| Fri [Meeting about Progress Report with JICA Draw up Report of Site Survey Filed survey [Meeting about Progress Report with JICA
28] sat Filed survey Draw up Report of Agriculture Plannig Draw up Report of Site Survey Filed survey
29| sun Filed survey Draw up Report of Agriculture Plannig Draw up Report of Site Survey Filed survey
30| Mon Draw up Report of Site Survey Draw up Report of Irrigation Plannig Draw up Report of Site Survey Draw up Report of Facility Planning
1| Tue Draw up Report of Site Survey Filed survey Draw up Report of Site Survey Filed survey
2 |wed [Draw up Report of Site Survey Draw up Report of Irrigation Plannig Meeting with Sector Draw up Report of Facility Planning
3| Thu Draw up Report of Site Survey Draw up Report of Irrigation Plannig Filed survey Draw up Report of Facility Planning
4 | Fri |Kansai - Kigali [Draw up Report of Site Survey Draw up Report of Irrigation Plannig Meeting with JICA Draw up Report of Facility Planning
5 | sat |Meeting with JicA Meetinf with JICA Draw up Report of Irrigation Plannig Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
6 | sun|Teem meeting Draw up Report of Site Survey Kigari - Doha Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
7 | Mon [Explanation and biscussion about Progress Report with MINAGRI o Doha - Narita Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
8 | Tue |Draw up Report of Irrigation Planning Filed survey Meeting with RAB Draw up Report of Facility Planning
9 |Wed|Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
10| Thu [Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
11 Fri [Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
12| sat [Draw up Report of Irrigation Planning [Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
13 Sun [Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
14 MonDraw up Report of Irrigation Planning Draw up Report of Water Souce Planning Meeting with NAEB and RAB Draw up Report of Facility Planning
15| Tue [Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Filed survey Draw up Report of Facility Planning
May| 16 |Wed|Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Filed survey Draw up Report of Facility Planning
17| Thu|Meeting with MINAGRI Draw up Report of Water Souce Planning Filed survey Draw up Report of Facility Planning
18| Fri [Meeting with JicA Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis [Meeting with JICA
19| sat [Draw up Report of Irrigation Planning [Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
20| Sun | Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
21| Mon|Meeting with JICA [Meeting with JICA Meeting with JICA [Meeting with JICA
22| Tue |Draw up Report of Irrigation Planning Draw up Documentation of Workshop Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
with JICA [Meeting with JICA Meeting with JICA Draw up Report of Facility Planning
24| Thu |Meeting with MINAGRI INgoma-22 Workshop Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
25| Fri |Discussion with EoJ, JICA and MINAGRI Discussion with EoJ, JICA and MINAGRI Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
26| Sat |Draw up Report of Irrigation Planning Draw up Report of Water Souce Planning Meeting with JICA Draw up Report of Facility Planning
27| Sun|Teem meeting Teem meeting [ Teem meeting Teem meeting
28| Mon|Filed survey Filed survey Draw up Report of Social Economy Analysis Filed survey
29| Tue |Draw up Report of Site Survey Filed survey Draw up Report of Social Economy Analysis Draw up Report of Facility Planning
with MINAGRI and JICA [Meeting with MINAGRI and JICA Draw up Report of Social Economy Analysis [Meeting with MINAGRI and JICA
31| Thu|Kigali - Doha Kigali - Nairobi - Doha Kigali - Doha Kigali - Doha
Jun| 1 | Fri |Doha - Kansai Doha - Kansai Doha - Narita Doha - Kansai

JICA
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1-4. List of Contact

Organization

Person’s Name

Position

Ministry of
Agriculture & Animal
Resources
(MINAGRI)

Dr. Jean Jacgies

Chirman of Irrigation & MechanizationTask Force
(former chairman)

Mr. Jean Claude

Administrative  Manager  of &

MechanizationTask Force

Irrigation

Mr. Innocent | Chirman of Irrigation & MechanizationTask Force
NZEYIMANA
Mr. Akihisa Nakano MINAGRI Advisor, JICA Expert

Rurenge Sector Mr. Damien | Sector Agronomist
NZABARINDA

Remera Sector Mr. Agoba MUDENGE | Sector Agronomist

Project Staff Mr. Etienne ISABANE | Agronomist of Ntende Dan Irrigation Project
Mr. Celestine LADSON | Site Manager of Rilima LUX Project

RAB Mr. Innocent | Deputy Director General in charge of extension
MUSABYIMAN services
Dr. Claver | Director of Crops
NGABOYISONGA

Donor Mr. Mwumvaneza | Rural Development Specialist , World Bank,
Valens Kigali

Dr. Hudush Seged

Member of LWH Implimentation Unit, World
Bank, Kigali

Mr. Dan Folta

Member of LWH Implimentation Unit, World
Bank, Kigali

Mr. Gary Cramer

Senior Agricultural Advisor, USAID/Rwanda

Mr. James Parsons

Chef de Bureau et Chef de la Cooperation,
CIDA/Rwanda

Japan Embassy

Mr. Kunio Hatanaka

Embassador of Japan

Mr. Tatuya Nakai

Second Secretary

Miss. Shoko Nakatomi

Coordinator for Economic Cooperation

JICA, Rwanda office

Mr. Hiroyuki Kobayashi

Represntative of JICA, Rwanda

Mr. Tatuki Noda

Planning and Coordination Agent of JICA,
Rwanda

MINAGRI
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CHAPTER 2 CIRCUMSTANCES AROUND AGRICULTURAL
DEVELOPMENT PROJECTS IN RWANDA

2-1. MINAGRI (Ministry of Agriculture and Animal Resources)
2-1-1. Three major programs for the promotion of irrigation agriculture

Strategic Plan for Agricultural Transformation in Rwanda, 2004, showed the three major programs for
the promotion of irrigation agriculture, the first is the marshland development () in the section 7-1-3,
the second is the small scale irrigation development by a reservoir construction in hilly terrains (),
and the third is the development of pumping irrigation from rivers, lakes and ground water () in the
section 7-1-4. The RSSP projects (Rural Sector Support Program) correspondto  , the LWH (Land
Husbandry, Water Harvesting and Hillside irrigation) projects to , and the Large Scale Pumping
Irrigation Projects to . They have already been started and the transformation of agriculture by
irrigation is going to be improved through the implementation of these three core programs.

2-1-2. RSSP project

The RSSP projects have been being carried out since 2001 as a starter among these three programs and
seven or so reservoirs have already constructed; and the totally increased command area through these
projects is said to be 3,100 ha. The phase-3 stage of this program ranging from 2012 to 2017 is now
on going.

2-1-3.  LWH project

Since LWH projects started in 2008, the component of LWH project has made progress in land
husbandry field. The construction works for the hillside irrigation have not yet started*; and
MINAGRI has shared the project status as follows.

*For the first time in the LWH projects, the bid opening of Nyanza-23 project would be held in
August, 2012.

Table 2-1-3-1 LWH project

Survey/Design Stage Number of Projects
Survey stage About 10 projects
Feasibility Study stage About 4 projects
Basic Design stage
Detailed Design stage 1project(Nyanza-23 project)

The budget for LWH projects is provided through the fund basket of support agencies and the
Government of Rwanda.

Table 2-1-3-2 Co-funding fund of LWH project

Support Agency Amount of fund
WB (World Bank) 34 million US$
USAID (United States Agency for International Development) 5.1 million US$
CIDA (Canadian International Development Agency) 7.8 million US$
GAFSP (the Global Agriculture and Food Security Program) 50 million US$
Government of Rwanda 19.5 million US$

Total(changes due to value in dollars) 109.4 million US$

JICA 2.1 MINAGRI
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* Construction cost of Hillside Irrigation projects

MINAGRI showed his opinion as follows on the construction cost of hillside irrigation projects being
three to four times higher than the ones of RSSP projects that are said to be about 6,000~7,000
US$/ha.

It is inevitable for the construction cost to become higher due to the geographical conditions
where the hillside irrigation project is implemented.

It is one selection that the hillside irrigation project shall not be implemented but the land
husbandry only be implemented due to the economical conditions in case of the hillside
irrigation project concerned being too bad in economical balance.

Fundamentally in Rwanda where more than 60 % of the country is hilly terrains on which 10
million people live, the low benefit-cost ratio does not mean to give up the LWH project
concerned.

2-1-4. Large scale pumping irrigation project

This project proceeds under the own budget of Rwandan government. Two schemes (1,000 ha) are
under construction; there are 7,700 ha of schemes including the planning stage, the preparation stage
for construction, etc.  In these projects, the sprinkler system is applied to the dry field irrigation.

2-1-5. Total movement

There are indications of a large scale transformation arising in Rwandan agriculture. Paddy field
developments by RSSP project have already started under more accelerated conditions than before.
The large scale pumping irrigation projects are proceeding under the own budget of the Government
and additional projects are going to start. MINAGRI has already established WUA (Water Users
Association) Supporting Unit that is to be in charge of operation and maintenance works to the water
utilizing facilities that would installed in the projects above.

As for the LWH project, component of the land husbandry only has been progressed. Since the
component of hillside irrigation seems to have been stagnant, WB assigned 3 engineers to MINAGRI
last year, which pushes the project forward. The tender of the Nyanza-23 project is going to be
advertised in this coming June. The schedule/strategy of WB-assisted LWH project shared by Dr.
Hadush, a member of the Implementation Unit, is shown as follows.

Watershed-34, 35, Kayanza-4; F/S and D/D shall be carried out simultaneously during seven (7)
months from June to December. The construction works are scheduled to start around April, 2013.
Phase-2; F/S and D/D shall be started around September, 2013 for 2,600 ha of operation area in
the project in which the total of 10,000 ha of operation area corresponding to 37 project sites has
been identified by the Implementation Unit staff.

Phase-3; The residual 7,400 ha of operation area in the projects shall be provided to F/S and D/D
sequentially after around June, 2014.

2-2. RAB (Rwanda Agricultural Board)

RAB is the institution that provides the agriculture in Rwanda with technical supports in whole
agricultural aspects; it plays the following roles.

MINAGRI 2.2 JICA
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Roles as a research organization

Activities in breed improvements of strategic plants such as rice, banana, etc.
Roles of formulating development plans in agriculture

Research and guidance in agricultural developments such as selecting recommendable crops
Roles as the agricultural extension division

Extension activities of the recommendable crops by the staff agronomists leading the
district/sector agronomists; free of charge distribution of quality rice seed is one of these
activities.

Assistance to modernization activities of agriculture and agricultural communities

Research and guidance in soil conservation, marshland development, irrigation and water
management, processing of agricultural products, and infrastructure development in rural area

Research and guidance for livestock farming

Extension of livestock farming and guidance to the livestock diseases based on the activities
in research institutions

Roles as an administrative organ that carries out the government agricultural policy

The government adopts the market intervention policy that the support-buying at the time of
over-supply and the product-supply at the time of short supply are applied to the agricultural
products such as maize to stabilize these prices. RAB plays the role of such activities as one
of administrative divisions in MINAGRI.

* Upland rice

RAB answered our inquiry if upland rice was suitable to the climate conditions in Rwanda
that the test growing had been carrying out by China. As the results of subsequent surveys,
followings became clear and we concluded that upland rice was not suitable to the climate
conditions in Rwanda.

Upland rice needs higher temperature than paddy rice. Upland rice does not come to
fruition especially in case of the temperature at night becoming low.

The time differential between the long day and the short day, that plays the important
role to accelerate the growth of upland rice, is scarce in Rwanda, the equatorial country,
so that it takes about 150 days for upland rice to be ripe and the advantage of upland
rice being ripe in a short period can not be achieved.

2-3. Circumstances around the donors’ support to the irrigation development
2-3-1. WB World Bank

WB now supports the two irrigation development projects named RSSP project and LWH project.
WB has been supporting in one’s own the RSSP projects since 2001, and now it comes to Phase-3.
As for the LWH project, WB organizes the fund basket system that has the budget of 107 million
US$ and covers the period from 2010 to 2015, and takes the role of management of this organization.
WB has also established the technical support systems one of which is to assign three expert engineers
of Project Implementation Unit to MINAGRI and the other is the safety check system to the high dams

JICA 2.3 MINAGRI
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designed in LWH projects where the dam design shall be examined by International Panel of Experts
in line with the WB’s safety standard to large dams.

WAB?’s opinion on the hillside irrigation project of which construction cost is higher than the one of the
RSSP project is that the higher cost is inevitable due to the difference of topographical conditions and
the scale of the command area, and it is not appropriate to compare the construction costs of these
projects. And regarding the low benefit-cost ratio of the hillside irrigation, WB has the policy of
assessing the total economical effectiveness including the economical effectiveness of the land
husbandry, and improving the low benefit-cost ratio by planting crops with high profit performance.

2-3-2. USAID

USAID has not any other support scheme than one of the members of the fund basket in the
agricultural field. The supporting style of USAID is to dispatch a manager to each field, to build up a
project, to support the project by providing fund and not to treat technical aspects. There are five
Personnel to be a manager of a project in road constructions, nourishment of private companies, water
supply and sewerage systems, environment and the agriculture.

USAID showed his opinion on the high construction cost of LWH projects that it should be assessed
totally together with the benefit brought from the productivity progress after the completion of the
project, and also together with the contribution to the social aspects.

2-3-3. CIDA

CIDA has been supporting the agricultural field only and is one of the supporting members of the fund
basket for LWH projects and GAFSP (the Global Agriculture and Food Security Program). CIDA
has his own scheme of supporting NGOs engaged in agricultural development.

CDIA showed his opinion on the high construction cost of hillside irrigation projects that it might not
be avoidable to give up the concerned project in case of its construction cost being too high, but
fundamentally there is no choice except accepting its high construction cost in some measure.

2-3-4.  Common points among the donors
Followings are the common points among the donors.
There is no choice except accepting its high construction cost in some measure.

LWH project should be treated as a package of the land husbandry and the hillside irrigation,
and its economical effectiveness should be assessed totally including the benefit that arises
through the implementation of land husbandry.

2-4. Field surveys on existing projects
2-4-1. Ntende Dam and Kiliba Dam
(1) General

Date of the survey 22" of March, 2012

Participants Mr. Suzuki (Senior Technical Advisor of JICA), Mr. Nakano (MINAGRI Advisor), Mr.
Noda (JICA Agent), Mr. Hiki (Survey team staffer), Mr. Pascal, Mr. Jules, Mr. Fred

MINAGRI 2.4 JICA
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(2) Dam and its appurtenant facilities

(a) Dimensions, etc.

Completion December 2010 (RSSP project)

Ntende dam Dam height 6m Crest length 145m Total capacity 700,000 m® Reservoir surface 64ha

Kilibadam Dam height 8m Crest length 95m  Total capacity 400,000 m® Reservoir surface 12ha
(Design CIMA(Canada) Construction EGECOR(Rwanda)

Command area 575ha, Average area of paddy field possessed by one household 20 area
Canal length Main 92.7km  Secondary 35.2km  Tertiary 51.2km  Drainage 20km
Construction cost per ha  6,000US$/ha (Total project cost : 3.4mil.US$ approximately)

(b) Facilities’ conditions Ntende Dam

Dam Dam crest left bank side

Dam Damcrest right bank side

Spillway mouth sp|II outin Aprlll and November

Rlprap on upstream slope
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&

ntake (out-let portion)

Intake (in-let portion)
Discharge when the water level comes close
to the dam crest by 1m below

Main canal and the command area
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(c) Facilities’ conditions  Kiliba dam

Spillway mouth Spillway chute canal
(2) Operation conditions of the facilities

Command area 575ha  under farming 509 ha  before dam completion : 20 ha

Institution in charge of operation COPRINTENDE Cooperative = WUA, number of
participating household : 3,015
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2-4-2.

Management of irrigation water

COPRINTENDE area is composed of 10 zones. WUA (Water User’s Association) is made up
by 12 commission members. 10 of them are each assigned to each 10 zones, and 2 of them
are each assigned to the gate operation to Ntende dam and Kiliba dam. Discharging the
irrigation water from the dams is done from early morning to noon. It is carried out by the
agronomist’s order who receives the request for discharge from the commission member
assigned to the zone concerned.

Paddy field per one household 20 are A household which had more than 1lha of farmland
now possesses 40 are.

Role of RSSP  monitoring, economical analysis for deciding the water fee, advice to farming
management

Seeds Purchase from RAB (Rwanda Agricultural Board)
Yield 4.5t/ha dried rice before threshing
Price of rice long grainrice 242RWF/kg short grainrice 226RWF/Kkg (this year)
Union dues 21RWF/(rice 1kg)
Fertilizer NPK: 40kg/20are>320RWF/kg Urea; 20kg/20are> 340RWF/kg
Agrichemical against insect : 150cc/20are <8RWF/cc

against disease : 1kg/ha>13,000RWF/kg
Water fee  750RWF per one household per one season till last year

200RWEF per 1 are presented by RSSP this year (not yet accepted by farmers)

Cropping of this year

Cropping of the first term (from February to June) could not be done due to the farmland
improving works and the gate maintenance of the Kiliba dam, so that cropping was done in
mid of November and the harvest is scheduled in May. This cropping period is ahead of
MINAGRI’s cropping calendar by three months. This is the first challenge adopted
considering the RSSP’s advice that Gazibo is the hottest area in Rwanda so that the problem
of low temperature in rainy season would be avoidable.

Rilima pumping irrigation project

(1) General

Date of the survey 21st of March, 2012

Participants Mr. Suzuki (Senior Technical Advisor of JICA), Mr. Nakano (MINAGRI Advisor), Mr.

Noda (JICA Agent), Mr. Hiki (Survey team staffer), Mr. Pascal, Mr. Jules, Mr. Fred

Project implementation LUX (implemented by Luxemburg support in 2008)

Irrigation area 25 ha
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Irrigation facilities

Fel w..----v;l - ._‘:.,r;.m-;ﬁ;-::
r_-.-_

Farmland on the gentle slope and the lake of water source
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(2) Interview result

Table 2-4-2-1 Interview result

Item Answer Remarks
Irrigation Quantity 7,000m*/ha Farmers are requested to save 15% of the yield to pay the
water Cost A5FRW/m?® operation cost of the pump.
Intake method Pumping Pump operation: 10 12hr/day 25days/month
Irrigation Irrigation water is not successfully delivered to the every
method On farm Surface irrigation | farmland due to the interval of the in-let mouth being too
wide and the permeability of the farmland being too high.
. Tomatoes are sold to the tomato past producing company
Main Tomato (SORWATOM) by contract.
Crops Maize is sold to RAB (Rwanda Agriculture Board) which
Sub Maize Beans pays relatively high price. Beans are consumed as
captive use.
Climate ch It is difficult to perform the farming according to the
Imate change schedule due to the unstable climate condition.
Descending of
ter | I_g th The water level of the lake tends to descend, and the
water IE\I/<e inthe pump might not work in future.
ake
The farmlands become the candidate for the land of hotel
Problems Buy-off of land construction related to the airport construction so that the
project might be destructed.
Tomatoes were attacked by a disease that is supposed to
Di f tomat be brought by cassava viruses, and damaged much. At
Sease OTtomaloes | ;g stage, the cause of the disease has not yet made clear
so0 that any countermeasures can not be applied.
Poor design of The capacity of the tank is not enough so that the water
facilities sent to the tank is always spilled out.
Farm Yield tons
management
conditions Income 100$/month/ha
2-4-3. PiCROPP Demonstration Farms for vegetables

(1) Summary of the survey results

Hand Irrigation is applied as the irrigation method in the horticulture farming.

In many cases irrigation water is obtained by pumping from marshlands, but sometimes
purchased water by jerry cans is used.

The quantity of irrigation water differs much by each farm even to a same crop.
case, it ranges from 0.1 mm/m’/day to 2.0 mm/m?/day.

In tomato’s
In case of the purchased water being

used, the quantity becomes extremely low such as 0.03 mm/m?%/day.

The quantity of irrigation water for cabbage differs by each farm ranging from 2.0 mm/m?day
to 5.0 mm/m?/day. Eggplant, green pepper and carrot require a bit larger quantity of irrigation
water than others such as 5.0 mm/m?%day or so.

Farming works for irrigation are carried out in the morning or in the evening.

The harvest yields differ much by each farm. It is difficult to grasp the relationship between
the harvest yield and the quantity of irrigation water, which might be caused by a lack of
reliability of information that is obtained from farmers not accustomed to calculations or
numbers.

MINAGRI
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Table 2-4-3-1 Summary table of the survey results in the demonstration farms for vegetables
oo | P9 [ wersuce | ton | Tmngof | M [ oy of
Atakl-g(r;;gc;horo 2.8 ha Tap water Hand irr. Evening 8kg/a (g%%rﬁi:fjmzz(/jgg;)
Jorate | oszne | maans | Tomgne | Wonne | gnge | 1000 thae
ety | otsve | | Fime e | g | 00 e
F-Iz—i?mzﬁos 0.15 ha marshland Zl;r:gllr:? Evening 200kg/a %fg&?nféﬁj‘é‘i?)’
F-Iz—i?mzﬂ 1.0 ha marshland Zl;r:gllr:? Morning 180g/a (%’%?T?m%:]f//g:%
cm;mz:c’s 0.08 ha marshland E;r:gllrrlg Evening 31kg/a (%i%)m%m?ﬁ;%
TomatoGFarmer 0.5 ha marshland Pngr:g'Irr]? Evening 20kg/a (%%?T?m%ﬁ]?//:;%
TomatoYFarmer 0.24ha marshland Pngr:g'Irr]? Evening Tkgla (%zs;gm%::?//::%
TomatoSFarmer 0.04ha Tap water Hand irr. Evening 75kg/a %11(1)&?“/@#%2?)/
TomatogFarmer 0.0625ha Tap water Hand irr. Evening 37.6kgla %;22]?“;2#%2?)/
Egrgnelearnlt 0.0018ha marshland Pump:?EHand Evening — igiﬁ}%ﬂ%@%ﬂig
E,gﬂzlra; t 0.06 ha marshland Zl;r:gllrr]? Evening 77.5kg/a ?5333%?“/%2%2?)/
Sron, | o | maima | DO | g | | lomo vy
Sron, | ovone | e | WO | g | | 200 o
Fgrrrligp7 0.19 ha marshland PHL;r:g'ITS Evening 5.7kgla %f;;%fé@%‘;ig
W:;errmrzrelzon 0.07 ha marshland i'l;r:gllr:? Evening — %131[?]?“ /%2%‘233)’
W:::;H:ffn 1.5 ha marshland E;r:gllr;? Evening 17pcs/a (%%?r?m%m?//g;%
WE;?H:??” 0.175 ha marshland Zl;r:dpllrrl? Evening 28pcs/a (%Sl?r?mgm ?//gg)
Cowme | ooum | mna | PP | e | - | 20 e
E;?E:?? 0.97 ha marshland PHl;r:g'Irr]? Evening 45kg/a (%gﬁmeﬂgllgg)
E;ﬁ?:?g 0.05 ha canal Hand irr. Evening 70kg/a %;221?11 /%2%233)/
E;?gg?g 0.03 ha marshland Hand irr. Evening 70kg/a E(Sg(()]r%?n /%2%233)/
Fi?r?]tﬁgfo 0.0035 ha marshland Hand irr. Evening — ?;71[?13;“ /%2%233)/
Grgzpn?eerpg er 0.02 ha marshland Zl;r:gllrr]? Evening — ?50821?“ /%2%23))/
FgrerlrzreortY 0.015 ha marshland Zl;r:gllrr]? Evening 80kg/a ?g$r?1?n /%2%233)/
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CHAPTER 3 AREANGOMA22 EXSISTING IRRIGATION SECTOR

3-1. Social Situation

Division of local administration consists of Kigali City and 4 Provinces including Eastern, Northern,
Southern and Western ones. Provinces do not have administrative functions but their subordinate
organ, namely Districts have initiative of promoting decentralization of the country. Sectors and
Cells are placed under District.

3-1-1. Administrative division of the Study Area

The Study Area is located in Ngoma District of Eastern Province, and the district of Remera Sector
and Rurenge Sector belong to this Province. Their administrative border runs at the bottom of a
valley in the Province. The Study Area includes Ndekwe Cell and Bugera Cell in Remera Sector as
well Rujambara Cell and Muhurire Cell in Rerenge Sector. 9 villages (Imidugdu) are identified in
each Cell. All of these villages are located on hilly area situated at higher elevation than 1,400m.
These villages are not located in the part of valley where the construction of the dam is planned.
Therefore, no house in these villages will be sunk under water of the planned dam. The composition
of government organizations related to the Study Area is shown in (Fig. 3-1-1-1).

)
Provunce Eastern Province
— |
)
District Ngoma District
~— I
) | |
Secter Remera Rurenge
)
Cell Ndekwe Bugera Rujambara Muhurire
~— T T
1 Gikomero |—Gasebeaya —Nyabaganzal: Gitobe
H Rugando —  Mbonwa
Village
1 Ruhuha — Masyoza
— Urusagara
—

Fig. 3-1-1-1 Government organizations related to the planned area

3-1-2. Local administrative system

Terminal organization of the local administration in Rwanda is Cell. Cell Council composed of
representatives elected from villages and Cell Committee are established in each Cell.
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3-1-3. Population

9 villages in total are identified in the Study Area, namely Gikomero, Rugando and Ruhuha villages in
Ndekwe Cell, Gasebeaya village in Bugera Cell, Nyabaganza, Mbonwa, Masyoza and Ursagara
villages in Rujambara Cell, Gitobe village in Muhurire Cell. Population and household composition
by village are tabulated in (Table 3-1-3-1). Average family members per household exceed 4
members in 4 villages, the average is in the range of 3 ~ 4 in 2 villages and it is less than 3 members in
3 villages.

According to the result of baseline survey in “Agricultural Productivity Promotion Project in Eastern
Province” (March 2011) (hereinafter referred to as “Eastern province baseline survey™), average
family members per household in Ngoma District ranges 5.50 members/HH 5.95 members/HH,
thus that in 9 target villages lies below this District average by 0.9 2.3 members per household.
Similarly, the average household members in Rwanda is 4.3 members/HH in 2008 . It follows that
this average in 7 villages in the Study Area are also below the state average.

Table 3-1-3-1 Family composition in each Village

Ndekwe Rujambara
IMIDUGUDU Male Women Total |HouseHold|Family Size| IMIDUGUDU Male Women Total |HouseHold|Family Size|
Gikomero 298 335 633 168 3.8 Nyabaganza 257 215 472 123 3.8
Rugando 551 613 1164 294 4 Mbonwa 319 236 555 201 2.8
Ruhuha 562 382 944 208 4.5 Masyoza 487 368 855 206 4.2
Bugera Urusagara 224 203 427 167 2.6

IMIDUGUDU Male Women Total | HouseHold|Family Size Muhurire
Gasebeaya 344 215 559 214 2.6 IMIDUGUDU Male Women Total | HouseHold|Family Size
Gitobe 354 215 569 123 4.6

(Source: the result of hearing in Sector offices of Remera and Rurenge)

3-1-4. Gendar composition

Gendar composition in each village is shown in (Fig. 3-1-4-1). Rate of female population is high in
two villages, namely Gikomero and Rugando villages. In all other villages, male population is higher,
Genocide took place 18 years ago, but nowadays its aftermath still remains in gender composition
rates. Two reasons are conceivable of the higher rate of male population, the fact that rate of younger
generations in total population has been augmenting and that exodus of female population to urban
areas takes place, but the reality is not known. Clear reply of office staff in each Sector to this
phenomenon was not obtained.

Nyabaganza| amale Mbonwa | mmale Masyoza |@male Urusagara | amMale
_ BFemale BFemale BFemale BFemale
aw =N P N P P

54% 57% 57% 52%

Gitobe | BMale Gikomero | amale Rugando |@Mmale Ruhuha | oMale Gasebeaya | amale
BFemale BFemale @Female @Female BFemale
P - P e P P BN

62% 53% 53% 60% 62%

Fig. 3-1-4-1 Gender composition in the village
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3-2. Foundation of social life
3-2-1. Education

4 primary schools have been established and maintainedin the Study Area, namely: Nyabaganza.,
Ursagara, Gitobe and Gikomero. Also, a middle school is distributed in each Cell in Ndekwe and
Bugera Cells but no middle school has been established in two other cells, namely Rujambara and
Muhurire Cells. After graduating from primary schools, students in Rujambara Cell commute to
middle school of Rugese Cell that is situated about 20km away from their homes, and in the case of
Mubhurire Cell, they commute tothat of Kabuya Cell, 10 km distant from their residences.

Numbers of children by gender and enrollment rates in 3 primary schools are estimated. As to the
latter, number of children whose age ranges in school age (school age population) is firstly estimated
from the total village population and then the rate has