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A typical scattered
type farm settlement
in Rwanda.

A youth carrying
water in a gourd.
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Obtaining drinking
water at a natural
spring in the valley.

Obtaining
water at a
natural spring.







Obtaining water from
a stream near the
settlement. This
stream dries up
completely in the dry
season.

Youth obtaining
drinking water from &
marsh.

Rain water storage at
Birenga Clinie Center.
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Workers rejoicing at
spring water obtained
through test boring.

A well installed by
test boring.

Women pumping water
by a foot pedal pump.
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SUMMARY

The Republic of Rwanda is a small landlocked country located in
Central Africa, In comparison with other African cbuntries, the climate
is exceptionally mild with relatively ample rainféll. Approximately 95%
of the population 1is engaged in agriculture. There are no large scale
industries and the main export products are coffee and tea. The average
GDP is extremely low, US$2U40 per capita in 1982, but people are hard-
working producing a fairly plentiful supply of agricultural food stuffs
such as banana, ete. In 1983, according to a census, the population
reached 5,670,000,

The landscape of the country is mountainous, comprising numerous
small mountain ranges. Unlike most other African countries, Rwanda has
many lakes and marshes. As water supply systems are provided only in a
few urban areas, the maJjority of people must rely on Etraditional surface
water such as lakes, marshes, ponds, streams and springs. However, with
recent heavy contamination by parasites and bacteria, the use of surface
water has resulted in serious health problems. Kibungo Prefecturs, which
is located in the eastern part of Rwanda and selected as the target area
in the master plan for expanaion of safe water supply systems, is
particularly affected.

Kibungo Prefecture has a population of 383,000 (1983) and an area
of 4,134km? (2,667km® execluding lakes, marshes and national parks), and is
one qf the 1less developed prefectures 1in Rwanda. Although some
concentration of population occurs in the two c¢ities, Kibungo and
Lowamagana (both excluded from this study), the majority of people live in
sparsely populated and scattered settlements on the top and side of hills.
The existing water supply system covers approximately 5% of the population
with facilities installed only in the two cities.

Kibungo Prefecture has protected springs which are recently
developed important water supply sources, serving a population of 170,000,
However, the development of protected springs has already reached its
limit and further development is doubtful. Accordingly, 190,000 people
who have no acceas to either waterworks or protected springs must still

depend on surface water in spite of its poor quality.
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Generally, Kibungo Prefecture's geological structure consists of
interbedded permeable quartzite and impermeable schist with a dominance of
quartzite. Due to the scarcity ef rivers, the majority of rainfa;l, more
than 1,000mm a year, is absorbed rapidly into the ground resulting in
abundant ground water. Development of this ground water resource has ﬁot
“been attempted in the past and the study is thus the first step Lowards

development in Rwanda.

Based on results of hydrographical survey of the entire study area
as well as population distribution patterns, the study team selected the
ideal number of water supply districts to ocover as comprehensive ah area
as possible. Ideally, U489 water supply districts supplied by wells and
164 districts supplied by rainfall storage units were selected for a total
of 653 districts (Ideal Plan).

Against the above allocation, further investigation inecluding field

survey was conducted to eliminate such infeasible districts as:

a} Those requiring construetion of long access roads for
well installation;

b) Those where the depth of available aquifers is toc deep
for use of manual pumpsi and,

a¢) Those with granite layers where probability of locating
wabter by boring is quite low.

After elimination of inappropriate districts through the above
selection criteria, 186 districts supplied by wells were determined as
feasible for economical development. As for water supply districts to be
supplied by rainfall storage units, 12 districts were selected as
economically feasible for development where roofs of existing buildings

can be utilized for the rainfall collecting apparatus {(Working Plan).

The final number of feasible districts selected was 186 districts
supplied by wells, and 12 districts supplied by rainfall storage units for
a total of 198. The total population and area covered by these water
supply districts is as follows:

Population Serveds: 67,000 (Approximately 18%
of the total population)

Area Served: 750km2 (Approximately 30%
of the total area)
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The proposed plan would thus supply safe water to about 35% of the

190,000 people presently relying on contaminated surface water.

Use of electric-powered pumps was considered for the wells, but
because of high operation costs and lack of technical background for
proper maintenance, it was decided that manually operated pumps would
mainly be used. These pumps are best suited to the sparse distributicn of

population and the technological level of the study area.

Implementation of the project was divided into two phases.
Implementation of Phase 1 (2 years) will depend entirely up on foreign
grant aid. Necessary equipment will be supplied by foreign aid as well as
techrniology transfer. In Phase 2 (3 vyears), implementation will be
undertaken by the Government of Rwanda with partial fobeign financial and

bechnological aid. Cost 1s estimated as follows:

Phase 1: $3,344,000
Phase 2: $2,558,000

Total:  $5,902,000

With project completion, approximately 35% of the 190,000 people
now dependent on contaminated surface water will be able to easily obtain
clean, potable water. Substantial improvement will also be made in publie

sanitation and labor required in hauling water will be greatly reduced.

Implementation of the project is highly significant in that it is
the first attempt at ground water development in BRwanda and will act as a
model for further development, accelerating the pace of future national
development. Lack of sufficient technlcal knowledge in Rwanda could
considerably impede project implementation. Technology trangfer is thus
essential to ensure successful commencement as well as continuation of the
project by the Rwandans themselves including maintenance of equipment and
facilities.

The present development plan prepared by the study team focuses
primarily on water supply through development of ground water, thus
excluding those districts where ground water i1s unavailable. Moreover,
districts designated for development were further restricted to those
areas in which use of manual pumps is possible, The area covered by the

plan is thus only 30% of the total area. Water supply to the remaining



70% must therefore be independently studied. A few suggestions howaver,
can be offered on the basis of study results.

L master plan study on a comprehensive waterworks system is
recommended, utilizing lake water by installing a main water supply pipe
along the existing main road running north-south through the prefecture.
In those areas where a considerable concentration of population ogcurs and
aquifers are at too deep a level to be reached by manual pumps, small
scale, independent waterworks, are recommended using deep wells equipped
-with power operated pumps. The above solutions require substantial
investment in comparison to the present project which is mainly composed
of small, many point water sources. A careful study is therefore required
'for actual application.

e



CONTENTS

Preface e et e s e e e e e s e e

Letter of Transmittal « + + » ¢ &+ « « o & &

Location Map of the Study Area . .+ . . «

Summary P I T T S

CHAPTER I. INTRODUCTION

1.1
1.2
1.3

Background of the Study v e e e
Purpose of the Study . . . + « + .
Progress of the Study e e s

CHAPTER 1I. BACKGROUND

2.1
2.2
2.3
2.4
2.5
2.6

2.7

General Description of the Country .

Administrative Organization . . . .
Population . « « « ¢ « ¢+ & v o+ v &
Economy T R

Public Health . « « « + « « o & &
Water Supply Sector P T
2.6.1 Governmental Agencies PN

2.6.2 International Organizations

2.6.3 Sector Cbjectives and Strategies .

2.6.4 Financial Aspects e e e

2.6.5 Budget for Ministry of Public
and Energy (1984) . . . . .

2.6.6 Water Resources P

lL.ocal Construction Work Conditions .

CHAPTER III. THE STUDY AREA

3.1
3.2
3.3

Location of the Study Area . . . + .

Administration .« « + ¢« « ¢ ¢ s o« o+ s

3.3.1 Agriculture s s e e e s

Works

Agriculture, Stockbreeding, and Industry .

Page

II-1
I7-1
11-2
11-2
II-2
I11-3
I1-3
I11-5
II-5
11~7

11-7
I1-8
11-8

II1-1
ITI-1
ITI-1
I11~1



3.4
3.5
3.6
3.7

3.8

3.9

3. 10
3.11

3.3.2 Stockbreeding .+ v ¢« ¢ v 0 4 s e e e e e e e

3.3.3 Industries and Mines . .+ « + « & 4 & & s o s
Population .« + + + &+ v o & & s 4 4 e 0 e 2 s e 0w
Geomorphology P
Geology P
Climate L
3.7.1 Rainy and Dry S5easons « « « s = + o s o o+ o
3.7.2 Precipitation + ¢« &+ 4 0 4 4 s e 0 0 e 0w e
3.7.3 Temperature O
3.7.4  Bumidity .« .+ ¢ v o v s e s 0 e e e 0 e 0 e
Water Resources of the Study Area e s e s e e e s
3.8.1 Drainage Basins and Precipitation . . « + + .
3.8.2 Rivers and Lakes . ¢ + « « o + v 4 v s s 4 e
3.8.3 Springs R T
3.8.4 Precipitation . « ¢ v s 0 e e s 0 e e e e e
Roads and Electrification . + « o « & o ¢ o o o » v
3.9.1 Roads T
3.9.2 Electrification e e e e e e e e e s
Water Projects .« o « o « & ¢ o ¢ o 1 s s a4 e s e e

Present 8ituation of Water Supply and Use « 1 oe e

CHAPTER 1V. THE PROJECT

Z*l]-
4l2

4.3

Objective of the Project « « « v o ¢ o o« « o v o v o

Approach + 4 o 4 0 4 e e e e s e e e e e e e e e

4.2.1 Selection of Groundwater as a Main Water Source .

4.2.2 Minimum Operation Cost and Maintenance Work . .

4.2.3 Reduction of Time and Labor Expended
for Obtaining Water + « + + & o o & & v &+ o

4,2.4 Water Supply Where Groundwater is Unavailable .
Project Description . o ¢ + + o v s o s o s 0 4 4 e s
4,3,1 Shallow Dug Wells .+ « « « + ¢ o o o« & 4 4 s
4,.3.2 Tube Wells with Manual Pumps .+ .+ « « + ¢ « «
4,3.3 Deep Tube Wells with Power Pump . « .+ « .« « .
4.3.4 Springs e a e e e e e e e s e e e s e

i

V-1
Iv-1
V-1
Iy-2

V-2
1v-3
Iv-3
Iv-4
V-4
V-5
iv-5



4.4

4.5
4.6
4.7

4.8
4.9

Design Criteria o e e e e e e s
4,4,1 Design Year and Supply Population
4.4,2  Supply Population .« + « ¢« + . .

4.4.,3 Per Capita Water Consumption
and Design Water Demand o« e e

Criteria for Determination of Water Source

Quality of Water . « + « 4 o o & & o & &
Classification of Water Supply Districts
4,7.1 8ize of Water Supply District .
4.7.2 Water Supply Districts by Wells

4,7.3 Water Supply Districts by
Rainfall Storage Units . + + . .

4,7.4  Summary of a Working Plan . . .
4.7.5 Served Population and Served Area
Number and Type of Water Supply Facilities
Standard Design of Facilities e e e
4,9,1  Tube Well C e e e e e e e e
4.9,2 Manual Pump e e e e e s
4,9.3 Pump Outlet e e e e e e
4.9,4 Rainfall Storage Unit . . . . .

CHAPTER V. PROJECT IMPLEMENTATION

5.1
5.2
5.3
5.4

Executing AZency .+ + + « « « o » « 4 o+
Implementation Program .« « + « « « « o« &
Implementation Plan c e e e e e e e
Construction Work e e e e e e
5.4.1 Preparatory Work . . . . . .« « &
5.4.2 Well Drilling Cr e e e e e
5.4.3 Pump Test and Logging . . . » .
5.4.4 Strainer Installation and Sealing
5.4.5 Well Comstruction Schedule . . .
5.4.6 Pump Outlet and Washing Area . .
Scope of Work e e e e e e a e s e
Recommendations for Future Maintenance of

Project Cost and Financing . . « « + .+ -

ii-

. Ll . LI

Page

V-5
V-5
iv-6

v-7
V-9
1v-22
Iv-22
Iv-22
1v-24

IV-24
1V-24
Iv-25
Iv-25
Iv-26
v-26
v-27
TV-28
Iv-28

V-1
v-1
V-2
V-2
V-3
V-3
A
V-6
V-7
V-7
v-8
V-9
v-9



Page

CRAPTER VI. PROJECT IMPACT AND RECOMMENDATIONS

6.1 Project Impact .+ « « & & 4 5 » s 4 s 4 s s e v a0 a e VIi-1
6.2 Project Constraints Ve s e ah e e e s e e e e vi-2
6.3 Recommendations e e v e e e e e e e e e e e e e Vi-2
ATTATCHMENTS

List of Study Team Members

Documents Collected in the Field

iv



Table

I1~1
I1-2
I1-3
114
IT-5
II~6
I1-7
II-8

1I1-9

III-1
IIr-2
I11-3

I11-4
ITI-5
IT1I-6

TIII-7
IIIfB

I11-9
V-1
v-2
Iv-3
V-4
V-5

V-6

LIST OF TABLES

List of Ministries .+ + & v 4 4 o & o & o o o« = o + =

Summary of Population Data for Each Prefecture . . .

Main EXport Products .+ &+ v v 4 4 v 4 v s o « v o v .
Main Import ProdUCts + « v v o o s o + « o o + o o+
Transitions in GDP and Growth Rate .« . « . « 4 & o

Served Population Versus the Total Population . . . .
Total Budget Invested in Water Projects in Rwanda . .

External Cooperation for the
Water Supply Sector (1981-1983) . . . . . . . . . .

Budget for the Ministry of
Public Works and Energy (1984) . . . . . . . . . ..

Summary of Administrative Units C e e e e e e e
Population and Population Density C e e e e e

Monthly Precipitation Observed at
the Kibungo Meteorological Station (1979) . . . . .

Annual Precipitation Observed at Each Meteorological
Station (1974—83) .« . . LI ] . . . . . . » ) ) . .

Monthly Average Temperature Observed at
the Kibungo Meteorological Station (1974-1983) . . .

Monthly Average Humidity Observed at
the Kibungo Meteorological Station (1974-1983) . . .

Drainage Basins of the Study Area . . . . . . . . .

Water Demand and Availability of
Spring Water for Each Sector of the Study Area . . .

Water Projects in Kibungo Prefecture . . . « « + . .
Estimated Population inm 1990 . . . . . . « + + + + .
Summary of Design Water Demand . . . . . . . + . .+ .
Classification of Water Sources G e e e e e e e

Summary of Geophysical Groundwater Survey Site . . .

Hydro-geological Situations of the Aquifers
at Each Test Boring Site .+ + + « v 4 4 4 & o + &« & a

Summary of Test Boring Results . . . .« + 4 + + + « &

Page

Ir-11
I1-12
I7-13
II-14
IT-~15

TI-6

I1-7

TT-16

I1-7
III~-10
III-11

I1I-12
IIT-13
I11-14

ITI-16
IIT-17

III~-18
ITI-8&
Tv-31
Iv-42

V-9
Iv-11

IV-43
V=44



Page

Iv-7 Well Test Results (1=4) & » « o « + « « « » » « » (Supporting Report)
Iv-8 Water Quality Test Results . « « « » ¢ & ¢ & & ¢ + o ¢ « 1V-45
-9 Water Supply Districts « o « « o v « o 0 s 0 0 0 o v 0 IV-48
1IV-10  Summary of Water Supply Plan for Communes e e e e IV-49
IV-11  Water Supply Plan e e e e e e e e e e e e e e Iv-50
V-1 Proposed Implementation Program .+ . « « ¢ « ¢ o o« o « v-11
V-2 Summary of Project Cest e e e s e e e e e v-12

vl



LIST OF FIGURES

Page
Figure

Location Map of the Study Area
I11-1 Organization Chart of the Water Department . . . + « .+ . IT~-10
ITI-1 Administrative Organization Chart

of Kibungo Prefecture « « + o« » o o « o« o 2 « o o o o » III-29
IIT-2 Population Density « o« + o« « o+ o o o s + o o o s« + + » « III-30
III~3 Relief of the Eastern Region of Rwanda . . . .+ «. . » . TII-3l
I1I-4 Topographic Map of Kibungo Prefecture « s+ s s s s+ ow TIIT-32
TIT-5 Lithological Map of the Study Area . . . « + + + « « «» . TIIT-33
I11-6 Average Monthly Precipitation

at the Kibungo Meteorological Station Ve e e e e v s IT1I-4
II1I-7 Drainage Basins of the Study Area . + « « « » + « +« « . TIII-34
1v-1 Classification of Water Sources (Well Types) . . .+ « .+ . IV-63
v-2 Location of Geophysical Groundwater

Survey and Test Boring Sites . . + « + s ¢ o« ¢ ¢ o o o TV-64

1V-3 ELF~MT Survey, Apparent Resistivity Map (39 Hz) . . (Supporting Report)
(1) Kayonza Area
(2) Sake Area
(3) Rukira Area
(4) Birenga Area
(5) Rusumo Area
(6) Muhazi Area
(7) Mugesera Area
V-4 Schlumberger's Electric Sounding Curve . . . . . . (Supporting Report)
(1)-(4) Kayonza Area
(5)-(7) KXabarondo Area
(8)~(10) Kigarama Area
(11)-(12) sake Area
(13)-(15) Rukira Area
(16) Birenga Area
(17)-(18) Rusumo Area

vil



Page
(19)-(21) Muhazi Area

(22) Mugesera Area

(23) Rwamagana Area
V-5 Electric Sounding, Tentative Geological Section . . (Supporting Report)
Iv-6 Geological Condition of the Test Well . . . + + » . (Supporting Report)
Iv-7 Location Map of Water Quality Test . + + « « ¢ v ¢ « o & IV-65
1v-8 location of Water Districts « « o = « o & + ¢ o o o o » IV-66
V-9 Typical Design of the Well . + « v o & ¢« o« v ¢ v o o v & IV~67
IV-10 Typical Design of the Pump Platform . . . + + & « « + & 1V-68

1V-11  Typical Design of Rainfall Storage Unit e e e e IV-69
V-1 Schedule of Project Implementation .« + « + o o &+ ¢ & & v-13
V-2 Proposed Maintenance System « « « + o « o« « ¢ ¢ ¢ o ¢+ + o v-14

viii



CHAPTER I. INTRODUCT ION







CHAPTER I

INTRODUCTION

1.1 Background of the Study

The Government of the Republic of Rwanda is presently promoting
"The International Drinking Water Supply and Sanitation Decade Plan" as
one aspect of thelr nationwide development policy for the 1980s. To
realize the policy, a budget of Rfr (Rwanda franc) 15 billion (US$ 0.16
billion) has been allotted for investment in the water supply and
sanitation system under the third Five Year Development Plan (1982-86).

The Government of Rwanda requested the Government of Japan to
conduct the study on the Rural Water Supply Project in Kibunhgo Prefecture
in the eastern region of the country. The sald Prefecture has an
estimated population of 390,000 as of 1984, most of which lacks a safe

water supply system.

In response to the above request, the Government of Japan entrusted
the study to the Japan International Cooperation Agency (hereinafter
refered to as JICA)., JICA conducted the preliminary study in February and
June, 1983. As a result, the Scope of Works for the study was agreed upon
by JICA and the Ministry of Public Works and Energy, the Government of
Rwanda, in January 1984. Subsequently, JICA dispatched the third study
team to the Republic of Rwanda for approximately eleven months starting in
mid-October, 1984,

The Ministry of Public Works and Energy, the Government of Rwanda
acted as the counterpart agency to the study team and also as the
coordinating body in relation with other governmental and non-governmental

organizations concerned for the smooth implementation of the study.

1.2 Purpose of the Study

The objective of the study is formulation of a feasible water
supply scheme in the eastern region of Rwanda with particular emphasis on

the development of ground water as a water source.

The rural areas in the region presently suffer from drinking water

shdrtages as well as disease due to contamination of the water supply.



The study 1s to determine potential water resources and the most
appropriate development plan for provision of safe water supply to meet
rural domestic needs by the year 1990 for a projected population of
415,000,

1.3 Progress of the Study

Considering the urgency of the situation, the study team
concentrated on necessary field surveys and investigation from October
1984. The actual progress of the study up to the end of February, 1985,
basically followed the study work schedule described in the Inception

Report, except for a deviation in execution of test boring.

The test boring work was originally scheduled to commence at the
beginning of December, 1984, Unfortunately, during transport to the site
the majority of equipment and material was heavily damaged except for one
truck and some trailers. Despite efforts to replace the damaged equipment
and material, the commencement of test boring work was delayed 5 months to
the beginning of May, 1985.

The study team left Rwanda in the beginning of March, 1985 after
submitting the Progress Report and returned again on May 14, 1985 to begin
test boring as well as other remaining study works. The same were

successfully completed in October, 1985,

Based on the results of the study, the Draft Final Report was
prepared at the end of October and, after a review by all parties

concerned, was finalized as the Final Report.
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CHAPTER IT

BACKGROUND

2.1 General Description of the Country

Rwanda, which is located in the central part of Africa (lat. 1°-
393, long. 29°-319E), is a small and landlocked country with an area of
26,338km2. The western Ffrontier of Rwanda is bounded by Lake Kive, a
tectonic lake lying in the collapsed lowland caused by the African Rift
Valley System. Volcanoes in the 1,000m class lie to bthe north (Kalisimbi
4,507m, Muhabura 4,127m) while there are many lakes and marshes in the
southeast. The Birunga mountain range forms the watershed, the western
slope of which belongs to the Zaire River drainage system and the eastern

slope of which belongs to the Nile River drainage system.

2.2 Administrative Organization

The governmental organization of the Republie of Rwanda, after
reorganization in January, 1984, presently consists of the Presidential
Office and 16 ministries as listed in TABLE II-1. Local administration is
well organized and the country is divided into 10 prefectures.

Each prefecture has a governor (Préfet) assigned by the President,
together with vice-governors (sous-Préfet) in charge of political,
administrative, economic, social and cultural affairs. There are loecal
governments called Communes under the prefecture, governors of which are

called Bourgmestre and are assigned by the President as well.

Each Commune has a population of 20,000 to 40,000, which is divided
inte the smallest administrative divisions c¢alled sectors. A sector
consists of an average of 3,000 inhabitants and the chlef couneilor
(Conseil) 1is chosen by the univérsal suffrage. A sector is Ffurther
divided into cells (Cellule) that resemble neighborhocd councils composed
of 50 to 100 families each. The chilef and four assistants of each Cellule
are also elected by universal suffrage. Each Commune has its own budget
and its legislative body which plans and executes social and economic

policies inside its territory.

II1 -1



2.3  Population

In comparison with other African nations, BRwanda is densely
populated with a population of 5.67 million in 1983 and a growth rate of
3.7% per year., The majority of the population, about 95.5% of the total,
live in the rural areas. The urban population of the 12 citles and other
major towns is 255,000, which is only about 4.5% of the total. A summary
of population data for each prefecture is presented in TABLE II-2.

2.4 Economy

Rwanda is a btypical agricultural country. GDP per caplta is atill
very low at only US$240 in 1982, The country has 650,000ha of oultivated
land, on which almost 93% of the population is dependent.

Main exports are agricultural products such as coffee, tea, Jochu-
glku, etc. Coffee plays a particularly important role in the natilonal
economy with the greater part in exports. In recent years, exports have
been gradually decreasing since the peak in 1979 (FRW 18,838 million),
mainly due to rapid decline of the market price of coffee.

Mining also plays a significant role through export of ores such as
tin and tungsten; but as it is still in an immature stage of development,

its present contribution to the national economy is not marked.

In contrast to the gradual decrease 1ln exports, imports remain at a
‘high with a steady increase. Imports in 1982 totaled FRW 26,578 million
or 2.6 times total exports in the same year and the balance of foreign
trade thus leans excessively towards imports. The country has been

suffering from recession since 1980.

Main exports from 1978 to 1982 are summarized in TABLE II-3 and
imported articles in 1981 and 1982 are shown in TABLE II-l. Reaent

transitions in GDP categories and growth rate are shown in TABLE II-5.

2.5 Public Health

General health conditions in Rwanda require improvement. The
average life span 13 estimated at U7 years and the infant mortality rate
is still high (14.7% in 1983).
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According to 1983 statistiecs, wateruborne. and related diseases
account for a significant portion of diseases recorded by all hospital and
dispensaries. Of the total diseases, 8.7% are attributable to inadequate
water or sanitation. Except for a few cities, there is no potable water
supply and sewage system. Moreover, water-contact diseases such as
parasites and water-hygiene diseases such as trachoma are not included in
the above figures as patients with these diseases rarely go to hospitals.
If these unrecorded diseases are considered, the percentage of water-borne
and related diseases rises remarkably.

Although recognition of the important role of safe water supply and
sanitation improvement in primary health is now prevailing common sense in
the country, effective countermeasures have not yet been taken,
particularly in rural areas. Medical institutions include hospitals,
medical ocenters, dispensaries, and maternity hospitals. However, as these
institutions are not equally distributed in all regions, rural inhabitants
have 1little opportunity to receive medical treatment in a hospital.
Furthermore, hospitals are chronically short-staffed, lacking the doctors

and nurses necessary for medical service,

Generally, medical treatment is free of charge in national
hospitals, but medicine must be bought at a pharmacy with a prescription
issued by a doctor., The cost of medicine seems to be a heavy burden for

the average person.

2.6 Water Supply Sector

2.6.1 Governmental Agencies

In response to the United Nations'" International Decade for Water
Supply and Sanitation'", the National Committee for Water and Sanitation
(C.N.E.A,) was c¢reated on February 27, 1981 by Presidential Decree No.
28/11 in order to coordinate and lead activities during the decade with
the support of a technical team acting for the UN, through UNDP, WHO,
UNICEF and the World Bank from the beginning of the same year.

Presidential Decree No. 630/06 dated October 12, 1984, declared
that there would be 7 interministerial Committees for Coordination
(Comités Interministériels de Coopération, CIC) in Rwanda, Among those T
CICs, the CIC on matters of Habitat, City Planning, Regional Development,

Water and Energy was established to pursue the following activities.
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a) Elaborating policies and strategies to develop habitat,
' city planning, regional development, water and energy.

b) Adjustment of administrative poliey on infrastructures.

c) Exploiting evaluation of activities relevant to the
sector of habitat, city planning, regional development,
water and energy.

The members composing this CIC are the Ministers of Publiec Works
and Energy, Transport and Communications, Agriculture, Stoock Farming and
Forests, Public Health and Social Affairs, Higher Education and Scientific
Research, and Finance and Economy.

C.N.E.A. has been disbanded and matters under its Jurisdiction were
transferred to the said CIC. The CIC had not yet assembled for the
initial meeting as of January, 1985, since 1t was established in October,
1984,

The Ministry of Natural Resources, the former governing authority
of the water sector in Rwanda, was abolished during the reorganlzation of
governmental agencies under Presidential Deoree No. M3/06 of February 23,
1984, and therefore, the Division of Water and Energy of the former
Ministry has been incorporated into the Ministry of Public Works and
Energy.

The governmental agencies directly or indireotly related to water

projects with foreign aid assistance are as follows:

a) Ministry of Public Works and Energy (MINITRAPE)

Member of CIC, organizes various activities of the
water sector, studies and plans water utilization
Plans, and works for public relations on matters
relevant to water and sewerage systems.

b) Ministry of Transport and Communication

Member of cI1c, publishes annual reports on
hydrometeorological data.

¢) Ministry of Agriculture, Stock Farming and Forests

Member of CIC, installs and maintains climatological
and hydrological stations, and observes lakes and
rivers.

d) Ministry of Public Health and Social Affairs

Member of CIC, educates, administers and supervises
matters oconcerning public health, particularly the
quality of water.
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e) Ministry of Higher Education and Scientific Research

Member of CIC, formulates education and research
programs.

f) Ministry of Finance and Economy
Member of CIC, controls foreign grant aids.

g) Ministry of Foreign Affairs and Cooperation
Controls foreign technical and financial cooperation,

h) Ministry of Planning

Plans, evaluates and administers water related
projects.

1) ELECTROGAZ
A corporation under the Ministry of Public Works and

Energy, administers and supervises water and sewerage
projects in urban areas.

The Ministry of Public Works and Energy is responsible for overall
planning, coordination and supervision of water resocurce development and
water supply projects. The Ministry has U Directions Générales. Figure
II-1 1llustrates the organization of the Directions.

2.6.2 International Organizations

International organizations whleh extend financial as well as

technical ald te Rwanda include the following:

-~ UNDP (United Nations Development Program)

- UNICEF (United Nations Childrens' Fund)

~ WHO (World Health Organization)

- IDA (International Development Association)

- AFDB (African Development Bank)

- EDF (European Development Fund)

- FAC (Founds d'Aides et de Coopération)

- AIDR (Association Internationale de Développement
Rural)

2.6.3 Sector Objectives and Strategies

For improvement of domestic water supply in the country, the main

goals of the decade have been determined as outlined below.

. (1) Up_to 1985

- In urban centers: 75% of the population will be supplied with
drinking water; 40% by private installation and 35% by public

faucets.
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In rural areas: 70% of inhabitants will be supplied with drinking

water.

(2)  Up to 1990

- In urban centers: 90% of the population will be
supplied; 45% by private installation and 45% by public
faucets. '

- In rural areas: 80% of the population will be supplied
with drinking water.

The served population versus the total population when the goals

are attained is estimated as in the table below.

TABLE II-6 SERVED POPULATION VERSUS TOTAL POPULATION
Intermediate Objectives
Objectives of Decade
Area (end of 1985) {end of 1990)
S.p (233,000) (370,000)
Urban centers T.P 310,000 411,000
S.P (2,888,000 (4,797,000)
Rural areas T,P 5,776,000 6,852,000
S.P (3,121,000) (5,167,000)
Total T.P 6,086,000 7,263,000
S.P: (Served population)
T.P: (Total population)

Intermediate progress achieved by December of 1983 is as follows:

- Urban centers

554 of the population (127,000 inhabitants) were
furnished with drinking water, 35% from private
installation with a consumption average of
704/day/person while 20% were supplied with water from
public faucets with an average of 20[/day/person.

-~ Rural districts

95.5% (5,415,850 inhabitants) of the total population
live in rural areas. 60% of this population draw water
from small springs and some are connected to rare water
collecting channels, with a consumption average of 10/~
20/ /day/person.
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2.6.4 Financial aspects

The total budget invested in water projects in Rwanda over a 3-year
period (1981-1983) was US$25,050,000 of which financial aid extended by
foreign governments and international organizations accounted for
US$21,291,000 or 85% of the total budget.

These figures are summarized in TABLE II-7, and TABLE II-8.

TABLE II-7 TOTAL BUDGET INVESTED IN WATER PROJECTS IN RWANDA

Number Total (UsS$)
Location of Projects Beneficilaries Cost External
Cooperation
Water projects in )
urban centers ' 152,000 8,377,000 7,120,000
Water projects in
rural areas 126 535,000 16,673,000 14,171,000
Total 130 687,000 25,050,000 21,291,000

2.6.5 Budget for Ministry of Public Works and Energy (1984)

The budget for the Ministry of Public Works and Energy in 1984 is
as shown in the following table.

TABLE II-9 BUDGET FOR MINISTRY OF PUBLIC WORKS AND ENERGY (1984%)

a. General Secretary 221,859,181 FRW 18%
b. Civil Structures, Town-

planning and Habitat 434,260,285 FRW 35%

¢. Bridges and Roads 506,377,523 FRW hog

d. Energy 22,034,408 FRW 2%

e. Water 69,711,180 FRW 5%

Total 1,254,242,577 FRW 100%

(13,016,216, USD)

Total Government Budget 18,650,122,000 FRW
(193,546,000 USD)
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2.6.6 WHater Resources

Rwanda has two rainy seasons, i.e., a long rainy season (February-
May) and a short rainy season (QOctober-December), which bring plenty of
precipitation with an average of more than 1,150mm per year. Annual
precipitation 1s more than 1,600mm in the western region of Rwanda,
whereas 1t decreases to 900mm in the eastern region. Water resources are

congtantly replenished by the heavy precipitation.

Water sources utilized for drinking in the rural area are mainly
lakes and aspringsi wells are extremely rare, As elsctrification in Rwanda
does not yet cover the entire country, most rural reglons remain without

sufficient water supply facilities, especlally in the eastern region.

The government of Rwanda has endeavored to cobtain drinking water
from springs since 1976 on small water-source development projects
{(Aménaquement de PETITES SOURCES dans le milleu rural au Rwanda) with
finanecial aid from UNICEF, As a result, a total of 5,556 springs have
beean developed throughout the country to date.

The number of springs in each prefecture are as follows:

BUTARE 1,088
BYUMBA 515
CYANGUGU 357
GITARAMA 856
GIKONGORO 691
GISENYI 467
KIGALIL 390
KIBUYE 392
KIBUNGO 273
RUHENGERT 527
TOTAL 5,556

2.7 Local Construction Work Conditions

Local conditions with regards to construction work for the project
are somewhat unfavorable. Construction material available through the
local market ia of inadequate quality and quantity and cement, reinforecing
bars and other fabricated steel material which are all imported, are

expensive in spite of the poor quality.

However, brick and aggregate such as gravel and sand, which are
locally produced and widely used in bullding work, are available at
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moderate prices. Plastic pipe and sheets are also fabricated exclusively
by a local manufacturer but stock is usually limited and production orders
require considerable time to complete. Although there are car rental
services, rental businesses for construction machinery and equipment have
not yet been developed. It may, however, be possible to utilize machines
and equipment owned by MINITRAPE.

Capital strength and technical experience of the few local
contractors 1s insufficient for execution of the project construection and
well-drilling works in particular, as no ground water development project
has previously been implemented in the country. Unskilled laborers can be
easily mobilized at low cost from the surrounding area; however, semi-
skilled and skilled laborers are very diffiecult to find as the majority

are already employed in the civil service.

It is possible to utilize people through the "Umuganda" system but
ag this system may only be applied on a simple piece work basis for manual
labor due to the 4 hour/week limitation on continuous working hours it has

little value for actual construction work under the proposed project,
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10.

1.

12.

13.

ILR

15.

16!

17.

TABLE II-1
LIST OF MINISTRIES

Presidence de la Ré&publique
(Presidency of the Republic)

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére

de la Défense Nationale
of National Defense)

Chargé des Relations Institutionnelles
in Charge of Institutional Relations)

de 1'Intérieur et du Développement Communal
of the Interior and Communal Development)

de la Justice
of Justice)

de la Fonction Publique et

de la Formation Profesaionnelle

(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére

of Publie Funetlon and Professional Formation)

des Finances et de 1l'Economie
of Finance and Economy)

de 1'Industrie, des Mines et de 1l'Artisanat
of Industry, Mines and Artisans)

de 1'Agriculture, de 1'Elevage et des foréts
of Agriculture, Stock Farming and Forests)

du Plan
of Planning)

des Travaux Publics et de l!'Energile
of Public Works and Energy)

des Transports et des Communications
of Transport and Communications)

de 1'Enselgnement Primaire et Secondare
of Primary and Secondary Education)

de l'Enseignment Supérieur

et de la Recherche Scientifique

(Ministry

Ministére
(Ministry

Ministére
(Ministry

Ministére
(Ministry

of Higher Education and Selentific Research)

de la Jeunesse et du Mouvement Coopératif
of Youth and Cooperative Movement)

des Affaires Etrangéres et de la Cooperation
of Foreign Affalrs and Cocperation)

de la Santé Publique et des Affaires Sociales
of Publie Health and Social Affairs)
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PRESIREP

MINADEF

MINIREI

MININTER

MINIJUST

MINLIFCP

MINIFINECO

MINIMART

MINAGRI

MINIPLAN

MINITRAPE

MINITRANSCO

MINIPRISEC

MINISUPRES

MIJEUCOOPE

MINAFFET

MINISAPASQ
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TABLE II-3

MAIN EXPORT PRODUCTS

Year
1978 1979 1980 1981 1982
Export Products ' '
4,533 12,820 5,813 6,342 6,344
Coffee
19,319 39,113 22,418 30,044 25,082 27,195
1,547 1,817 1,785 1,403 L
Tin
2.123 1,882 2,062 1,869 853 1,758
826 986 1,040 1,025 1,053
Tea
5,307 h,778 7,062 6,749 6,769 6,133
560 611 510 388 290
Tungsten
665 759 712 535 595 653
106 191 150 42 21
Jyochugliku
34 33 23 5 3 20
230 126 279 73 66
Cinchona
671 299 960 420 hgg 570
155 227 280 306 353
Hide Skins
623 577 620 701 884 681
: 2,393 2,060 2,545 1,001 1,148
Others
1,175 1,598 1,889 4,102 5,703 2,893
10,530 18,838 12,402 10,520 10,069
Total
29,917 49,039 35,746 Wb, 425 40,388
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TABLE II-4

MAIN IMPORT PRODUCTS

Price: Million FWR

Import Products 1981 1982
1. Consumer Goods 13,395.4 15,155.2
Food 2,508.0 3,203.8
Tobacoo & Drink 513.9 731.1
Clothes 2,886.5 2,714.3
Health & Sanitary Goods 12,7 489.0
Energy & Lube 0il : 3,941.6 4,261.7
Sundary Goods 139.9 189.3
Others 2,992.8 3,566.0
2., Material & Equipment 5,389.6 5,994.1
Transportation Equipment 1,544,3 2,103.0
Machinery & Tools 2,980.9 2,712.2 -
Others 86l 4 1,178.9
3. Necessities 4,990.6 4,517.3
Construction Material 2,768.2 2,423.0
Fertilizer 33.9 85.1
Other Chemical Products 640, 1 578.9
Plastic & Rubber 373.2 4ol .4
Fiber 35.9 52.4
Fatty Acid 242.8 418.9
Others 892.5 554.6
4. Extra Imports 2,489,7 912.1
Total 26,265.3 26,578.7
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TABLE II-5
TRANSITIONS IN GDP AND GROWTH RATE

1980 1086 Average

Item GDP 3 GDP % annal
Food & Agricultural Products 38,923  36.0 42,290 32.3 2.9
Livestock, Forest & Fishery Products 5,051 4.7 5,620 3.9 1.8
Exported Agricultural Products 5,532 5.1 6,231 4.3 2.0
Industry 1,81 1.7 2,602 1.8 5.9
Exported Agro-Industry Products 9499 0.9 1,935 1.4 11.6
Househeold Industry Products 4,257 3.9 6,270 .4 6.7
Food Industry Products 11,226 10.4 13,461 9.} 3.1
Electric Power 126 0.1 670 0.5 32.1
Construction & Public Works b,818 4,5 7,480 5.2 7.6
Tourism, Hotels & Restaurants 290 0.3 590 0.4 12.6
Commerce 15,595 4.4 23,400  16.3 7.0
Transportation & Communication 2,292 2.1 3,130 2.2 5.3
Bank, Insurance & Service 4,113 3.8 6,230 .y 7.2
Administration 9,176 8.6 13,950 9.7 7.1
Import Tax 3,752 3.5 5,470 3.8 6.5
Gross Domestic Products 107,991 100.0 139,329 100.0 4.8
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TABLE II-8

EXTERNAL COOPERATION FOR
THE WATER SUPPLY SECTOR (1981-1983)

Main External Cooperation UsS$
African Development Bank (AFDB) 4,685,000
International Bank for Reconstruction and Development 870,000
{IBRD-World Bank) !
UN Children's Fund (UNICEF) 1,262,000
Arab Bank for Economic Development in Africa (ABEDA) 1,190,000
Caisse Centrals de Coopération Economique 480,000
(CCCE-France) 3
East Flandre, 303, FAIM (Belgium) 970,000
Netherland Volunteer Organisation 461,000
KFW (West Germany) 376,000
UN Development Program (UNDP) ' 415,000
European Economic Community (EEC) 2,013,000
Canadian International Development Agency (CIDA) 70,000
Others 8,499,000
Total 21,291,000
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CHAPTER I. THE STUDY AREA







CHAPTER IIT

THE STUDY AREA

3.1 Location of the Study Area

The study area is located in the eastern region of Rwanda, covering
the entire Kibungo Prefecture, but excluding the Akarage National Park and
districts which are served by existing water supply systems (Kibungo city
and Rwamagana city).

3.2 Aministration

Kibungo Prefecture consists of 11 Communes which are subdivided
into 120 administrative sectors and 694 Cellules of the Revolutionary
Movement for National Development (M.R.N.D.). Bach Communel is ruled
under a Bourgmestre assisted by a Communal Council, a technical commission
and councilora. The administrative units are summarized in TABLE III-1.
As Kibungo Prefecture is too large an area for effective administration
and communication, the same is divided into two sub-Prefectural offices,
one in Rwamagana, the second largest town, and the other in Kirehe, the
south eastern depopulated area. The administrative organization chart of
Kibungo Prefeocture is shown in FIG. III-1.

3.3 Agriculture, Stockbreeding and Industry

The total area of Kibungo Prefecture is 266,660.0ha, of which 54.6%

is cultivated as delineated below,

Agricultural lands 1U45,526.63ha 55%
Pasture 8,777.65ha 3%
Wood and forests 112,355.72ha 427
Total 266,660ha (100%)

3.3.1 Agriculture

Main crops in Kibungo Prefecture are coffee, banana, cassava and
beans. Coffee is the main cash crop and an important source of income for
producers. Flood crop plantations have been promeoted by the BGM Project

(Projeot for development of Bugesera-Gisaka Migongo region), and the
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KIBUNGO II Project since 1977. These projects also distribute selected
seeds among farmers. Although the production of food crops is gradually

inecreasing, organized markets for food products are still insufficient.

3.3.2 Stockbreeding

According to estimations as of 31 December 1982, 65,000 sheep,
7,526 rabbits, 204,699 hens and 5,850 pigs were ralsed in Kibungo
Prefecture on a pasture area of 8,777.65ha. As livestock raising requires
a large amount of fodder, it 1s directly associated with agriculture,

3.3.3 Industries and Mines

Industries and mines in Kibungo Prefecture are as follows:

1) The Rwanda Paper Factory: located in Zaza
2) Rice Factory: located in Rwamagana

3) Society of Mines of Rwanda (SOMIRWA): exploiting casgi-
terite deposits

) Kibungo Mines Union (UMK): In some sites, minerals are
no longer exploited because they have no economic value
such as the wolfram (tungsten) deposit in Kigarama
Commune at Gasetsa. A groundnut oil factory was in
operation; however, production came to a halt after
only a short time.

3.4 Population

The population of Kibungo Prefecture is 382,915 and population
density is 144 inhabitants per usable km?2 as of 1984, In comparison with
other prefectures, Kibungo Prefecture, especially such districts as
Gisaka, Kigarama, Mugesera and Sake, is less populated. This results in
frequent and uncontrolled emigrations from other areas which 1s creating

serious regional problems.

In some Communes like Birenga and Rutonde, urbanization is
proceeding but the majority of people prefer to stay in the rural areas
with theilr own cultivated fields. The population of the Prefecture is
summarized in TABLE III-2 and the distribution of the population is shown
in FIG. III-2,
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3.5 Geomorphology

FIG. III-3 and FIG., III-4 show the relief of the eastern region of
Rwanda and Kibungo Prefecture, respectively, Kibungo Prefecture has an
area of 4,114km? and is bordered by Kigali Prefecture in the west, Byumba
Prefecture in the north, Tanzania in the east and Burundi in the south.
The study area consists of mountains and hills ranging in altitude from
1,300 to 1900m.

In most of the study area, widely and deeply dissected valleys are
observed and the relative height of mountains or hills to valleys
generally exceeds 200m. As the valleys widen, the plateau-like hills and
mountains are progressively eroded, leaving only a series of peaks and
ridges of aproximately the same height.

3.6 Geology

FIG. III-5 shows the lithology of the study area. The astudy area
is underlain chiefy by a complex of Precambrian metamorphic rocks intruded
by granitic rocks. Precambrian rocks consist mostly of interbedded schist
and quartzite which are complexly folded and faulted. The quartzite beds
in the study area are generally well joined and permeable; thus they are
capable of yilelding sufficient ground water. In addition, many springs

exist in the area where dominant quartzite is expdsed.

The granitic rocks contribute to ground water development in the
study area, as the positively developed extensive joint system in the same
forms a good aquifer. However, only a limited number of springs and thelr
daily yield could be determined where granitic rocks occur. Accordingly,
further investigation by means of drilling and electric sounding 1is

required in this area.

3.7 Climate

3.7.1 Rainy and Dry Seasons

Although situated near the Equator, this region has a rather mild
climate. The year is divided into seasons as outlined below, which do not

significantly affect temperature variation.
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Long rainy season

February-May

Long dry season : June-September
Short ralny season ¢ Detober-December
Short dry season : January-February

3.7.2 Precipitation

TABLE TIII~-3 shows the monthly rainfall observed at the Kibungo
meteorological station from 1973 through 1983. The average monthly
rainfall obtained from the data in TABLE III-3 is shown in FIG. III-5 and
according to the same, average annual precipitation at the Kibungo
meteorological station 1ls 956.8mm.

TABLE III-4 shows annual precipitation data observed at each
meteorological station located in Kibungo Prefecture from 1974  through
1983. The average annual precipitation in Kibungo Prefecture 1is
summarized in FIG. III-6.
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FIG I1I-6 AVERAGE MONTHLY PRECYPITATION

AT THE KIBUNGO METEOROLOGICAL STATION
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3.7.3 Temperature

TABLE IIT-5 shows the temperature observed at the Kibungo
meteorological station from 1974 through 1983. Although the daily
fluctuation in temperature ranges from approximately 10 to 30°C in
general, the average temperature i1s almost constant (18-19°C) throughout

the year.

3.7.4 Humidity

TABLE III-6 shows monthly average humidity observed at the Kibungo
meteorological station from 1974 through 1983. Humidity ranges from
approximately 70 to 90%, reaching a maximum of approximately 90% in April
and May (long ralny season) and a minimum of about 70% in July and August.
According to the data, the study area is rather humid even in the long dry
season.

3.8 Water Resources of the Study Area

3.8.1 Drainage Basins and Precipitation

The study area consists of ten (10) drainage basins (catchments) as
shown in TABLE III-7 and FIG. III-T7.

3.8.2 Rivera and Lakes

As the study area is mainly composed of alternating layers of
dominant permeable quartzite and impermeable schist, the greater part of
rainwater Infiltrates rapidly into the ground. Consequently, river
discharge is generally scarce, except that of Akagera, Nyabarongo, and

Rwagitugusa rivers.

Although there are many lakes and ponds in Kibungo Prefecture,
their locations are localized in the peripheral region of the study area,
such as Lake Muhazi leocated in the northwest and Lake Nasho in the
northeast. Use of water from lakes and ponds is therefore restricted to
the minority who live in the vicinity, which is less than 30% of the total

population of Kibungo Prefecture.

Since the water of these rivers and lakes is highly polluted with
calon bacilli and other unsanitary materiala, a water purification plant,
as well as an electric pumping station, is required for full-scale use of

water resources.
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3.8.3 Springs

There are 273 spring in Kibungo Prefecture, all of which were newly
developed or improved with financial aid from UNICEF from 1976 through
1982.  The springs are mainly caused by seepage of ground water through
permeable beds and/or rock Jjoints, and the quality of water is generally
fit for drinking; however, yileld largely depends on the season. The
supply particularly decreases and sometimes disappears during the dry
3eason, representing a serious problem in the use of spring water in the

study area.

At present, almost all expoitable springs in the study area have
been developed by the efforts of the Government of Rwanda, UNICEF, and
AIDR. -

TABLE IIXI-B (1)-(2) shows the water demand and avallability of
spring water for each sector of the study area. According to the table,
35.4% (3,799m3/day) of the total water demand in the study area was
estimated to be fulfilled with spring water in 1983, and 41.6%
(4,446m3/day) in 1990.

3.8.4 Precipitation

Average annual precipitation in the study area is approximately
1, 000mm.

Supposing rain water were captured with a 100m? saucer {10m % 10m)
laid horizontally on the ground, the total amount of water collected would
coms to 100m3/year, which would meet the water demand of 50 persons for 3
months, Hence, precipitation should also be considered as an important
water source as a temporary expedient especially in mountain top areas
where ground water is unobtainable, Total precipitation in the study area
is estimated at approximately 2.89 x 10%9m3/y (= 7.93 x 100m3/d) on the

average,

As statistical hydrometeorological data on river discharge in the
study area are not available, it is difficult to perform a water balance
study. Howsver, the total amount of water infiltrating into the ground
and river discharges can be estimated as described in Section 3.8.3.
Total precipitation in the study area is estimated at approximately 2.89 x
109m3/y (= 7.93 x 105m3/d) on the average.
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As statistical hydrometeorological data on river discharge in the
study area are not available, it is diffiocult to perform a water balance
study. However, the total amount of water infiltrating into the ground
and river discharges can be estimated if the value of evapotranspiration

is given as a constant.

Supposing 60% of the precipitation would evapotranspirate (average
value of worldwide evapotranspiration), 1.16 x 109m3/y (3.17 x 106m3/4d) of
water would remain on the ground of the study area. Considering the fact
that the study area has a rather high annual average humidity of about
80%, the percentage of actual evapotranspiration may be less than 60%, or
perhaps 50%.

If we adopt the availability factor of 30%, the total amount of
water exploitable in the study area comes to 9.51 x 105m3/d (3.47 «x
108m3/y). Water demand in 1990 in the study area is estimated to be
10,700m3/d (22.5 l.c.d. x 475,000, estimated population in 1990); which is
less than 1.2% of the total amount of available water. The water demand
in 1990 in the study area is estimated to be 10,700m3/d (22.5 l.c.d. x
475,000, estimated population in 1990); which is less than 1.2% of the

total amount of available water.

3.9 Hoads and Electrification

3.9.1 Roads

A national paved road, 186km long (KIGALI-RUSUMO), crossing Kibungo
Prefecture is in very good condition. Each Commune has local roads which
ensure  traffic between administrative districts; however, they are

impassable during the rainy season.

Some roads which require malntenance, especially in the rainy
season, are under the Jjurisdiction of the Bridge and Road Department
(Ministry of Publie Works and Energy). However, due to insufficlent
mechanical equipment, roads are constantly in need of repailr despite

maintenance efforts.

Main roads include:

- Kayonza-Kagitumba road: 123km long (from Kibungo to Byumba),
slippery in rain,

IIT -7



	Location Map of the Study Area
	Summary
	CONTENTS
	CHAPTER I. INTRODUCTION
	1.1 Background of the Study
	1.2 Purpose of the Study
	1.3 Progress of th eStudy

	CHAPTER II. BACKGROUND
	2.1 General Description of the Country
	2.2 Administrative Organization
	2.3 Population
	2.4 Economy
	2.5 Public Health
	2.6 Water Supply Sector
	2.6.1 Governmental Agencies
	2.6.2 International Organizations
	2.6.3 Sector Objectives and Strategies
	2.6.4 Financial Aspects
	2.6.5 Budget for Ministry of Public Works and Energy (1984)
	2.6.6 Water Resources

	2.7 Local Construction Work Conditions

	CHAPTER III. THE STUDY AREA
	3.1 Location of the Study Area
	3.2 Administration
	3.3 Agriculture, Stockbreeding, and Industry
	3.3.1 Agriculture
	3.3.2 Stockbreeding
	3.3.3 Industries and Mines

	3.4 Population
	3.5 Geomorphology
	3.6 Geology
	3.7 Climate
	3.7.1 Rainy and Dry Seasons
	3.7.2 Precipitation
	3.7.3 Temperature
	3.7.4 Humidity

	3.8 Water Resources of the Study Area
	3.8.1 Drainage Basins and Precipitation
	3.8.2 Rivers and Lakes
	3.8.3 Springs
	3.8.4 Precipitation

	3.9 Roads and Electrification
	3.9.1 Roads



