





" SUMMARY AND RECOMMENDATIONS

INTRODUCTIOR:

'51,7081 The:puxpoee ef the Rurel Supply Project was to eupply
S ,ggsafe and etable drinklng water: to the residents of LT
;e‘Kibunqo Prefecture located in the eastern pert of Rwanda ;?*

02: The- Projectﬂ ;flrst e s1b111ty study wes made durlng Lhe
+7:1984-85 ‘period, in which the Phase 'I' and Phase I ... o
‘projects compoeed mainly of - groundweter development were

'proposed; The' Phase I praaect was completed under if:—'
gJapaneee Grant Aid B TR R Ly o L e

Area to be covered under the Phase III Study'would .j:“:{];
include the - entire Klbungo Prefecture except the Akageraii-pﬁ-
-ENatLOnel Park; SRR L P B : : s

kS Klbungo Prefecture Ar 1g water”

. 2000 was estimated ae'iS 27 mlllion m3/year ThlS flgure S

- .was '1.73 times that ‘of the: 1988 . water. demand (3.0 mllllonf”f“'”
jﬁm3/year) _t WaSs" ‘believed that’ 0.8 mlllan mS/year of _f -
f,drlnklng water was supplled in 1988, therefore At would

'jbe neoeseery to develop 4 4 mlllion m3/year by the year

063~ ) s"cf the water balence sxmulatlcn
ffr; onducted in. thlS Study;.the ‘amount of rainwater in. the

U study’ Area: reached 3.30 billion’ m3/year of ‘this, 2.26°
:fbillion ‘m3: of -the ralnwater evaporated 0.45: bllllon m3

" became surface’ ‘runoff and 0,59 billion m3 infiltrated to'
replenish groundwater,“Therefore, sufficient amounts’ of
wera evaileble to satlsfy the demand




008

S;According to test drilling esults,
Cand graniteﬂdiozite layers in
- extremely hdrd and would resu.

'ln the Study Alea and those yiald:ng large amounts 0

he ‘Study Area were;

deep wells.,Furthermore, it was diffic
drilling sites for deep well'"that could:
amounts: of watar. Thus make use of groundwat
shallow wells were. de31rable.~2?3 sprlngs had be

o System 1'.ﬁij  ;f¥i:¢”
System 2 ;f;{"”'_
. SYStem'3y';“fShaliow wells with
VlsyStem:4:;fijalnwater harvestln

BBSIC PLBN

' 010

 011f

'Thefoﬁtiine

: Accord1ng to the. "National Develo
' :“3351c Plan"

-The Study Area was subdivided,inta the foll ﬂlng
" zones of which Zone E was proposed as” the 53510 Pla;
of the Phase III Study o R R

would be estab;lshed b

_zone. Pr01ectr-**' *

Zone C  Existing . .
"~ Zone D  On-going

Zone A Phase I . U184

Zone B Phase TI - o 3737 .

Total

zZone E _Phase 111 flfpi*”w
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-, Bav Sater Intake Puap’

Lo Subwersibic Pu
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| Fig. 5.1 outline of Each System

T

- lstad.rlpe
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Lstand pipe -

o IsYsTRMIAl

“iSkeal Fusl Tank . -




' 012:

S 2 bloaks
S 52j1»1>':, .8 blocks
'*fSﬁ.:ﬂg~i‘: 4?7 wells .
‘4“"' 8, 351 famllles
Total

";<The estimated population cf.year ?OOO in thungo
'*”Prefecture ‘was, 653 500 (100 0%)> e

 f Olé'

'fg-shown in the following table.

- 1 ;consgf_.;sstiqﬁ -"'co_gt.

014:

_'Packages A. and B The implementation;_chedule of

”‘Z{IﬁdirééthGSt**ug'sJAdministration._
. Toﬁal

-The 1m§lemeqtafion scheﬁule was. Formulated o
._;completlon within nine (9) years:
~“the' first year for malnly preparat

'iPackages- Package A of 11993 to- 1994 ,Pack
'1996 Package C of 1997 to: 1998{ nd Package

As a re ult of the Study,'ithas p:opcse

follo

Numbar  3*

The total cost oi the Basxc lan at~current;9rlce
{August; 1991} ‘was 5,2 billiion. FRW(40 ‘8 - million USS.

'%:Enqineeriﬂg;ﬂerv1cea
G R Sub=total -
3. Phy51cal Contlnqency (l_+_2} leﬁ%_

1992”a

ESSlC Plan wasg glven 1n Fig. 8. 2 _'
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POSSIBLF PQQJECTQ %CHEME

015:'The P0551b19 Project 8¢ eme,was selected by tak g int

- account the maximum - investm@nt cost. (2. 90 hillion_ﬁRW)‘
~for drinking water supp]y and local conditlons in the
Klbunqa Prefecture.;yﬁ, : A

-'016:1

017: Tt

1 ,-‘Conétructibrﬁ Cost Syste

-Z.Indirebt'C§S£ ; *f;f

3 thsical Continqencv {1n
4. Total T

018: The planned overal
“Project ‘Scheme ‘was ‘sub-( _
This would consist of Package w;;'




Ie

It
[T
Lol
- H

S Z08¥ISISSY TVDINEOAL'E

EETEERSIEZS

b

R wgﬂamnuw uagusom:
Ll BuTuTRA] PATSURNY-

o mxuom.=o~wuuhvwsou\mcancmwn_

[193uan BUrLTRIL T
oﬂuwpnuuuﬂaumw_

o Hedoy fANoyeaRdang -
. .Hmammmm.gﬂzoha:hﬁbwzm,w

Huuucucmpcwma.unﬁuzou;

" g miTIoTad

__Hﬁoa=cm¢m<x &

T-NIROAYY:

aoﬂeu:namﬁou‘

"1 ORI TSUC]

.dwﬂﬂm=s

ﬁOHuU$L+WGOL

_ .e_,q

) T-YLNOKX

vumxowm

mmmH

ﬁ.

m ammxowm

mmma

SLBST




thCUTING RGENCY OF THE PROJECT

019: The executing agencyrforuprlj

. proposed . to establish a Progect Tmplementaticn Offlce
(RWI/LR Office) under tha juri&diction of GW.;

Project Offme 45 L DOW, - MINITRAPEE
(Bxficer 1n Char'e -

é_.KlBUNGD Pref' i

' Adm:nlstretlon 8 iif; Facility

DlViSfOﬂ e D1vi51on

Hanxcai Facziit P:pe Line‘ Civil Work | ¥ell Drilling:
R Section : ;

'- Sect;on' '"ﬂ'Sééfioa '*Jf’-*Section

OPERETION AND MAINTENANCE

020. 1% was proposed that the ‘at .
. +the System Managemant Organlzation at serv1ce block leve
would take full. respons1b111ty:for all: matters concernin
'O/M and ‘water fee collection.a” L




3 The monthly cost per houqeholﬁ for the operation andg
Ffmaintenance of each System was estimated as follows*_'

_ ', S "”Rémarks--
'”ﬁ;gl?Ow

fmethods. The water fee rate for each water supply system'“"
‘wasito be. establlshed as follows._" SRR T : St

§ystem 3

péffhduséhold/month) 7100 FRU
' “Fee Rate. E 2" FRW/20;11ters O inong
: N . excess Df 2 m3/month Gl

30 65" FRW557-7”




: comwsxows

Impartance of the Progect

'0?3 ‘The coverage rate of safe and
~supply.in“the’ Kibungo Prefectu |
_flgure was far-less than the na”,

‘Rwanda..,-

: Basxc Plan

‘025;‘Therefore “in view of the count _ :
'_--1mprovement plan,. it was con31dered to be more reallstlcj
: to select the hlgher prlorlty%prqjests uhat are proposed

'_ prlorlty.-___"

3 Poss1b1e Pro;ect Scheme

; *m_;‘

-jPrefecture

027: The monthly water fee and 1ncome of-an avera
. were as shown in the followxng table : '

Water Fee Water Fee per vera
. Payment Jerry Can‘*~-'””"'“

L iﬂSS/month) (FRW)
System:'1.. . 1,5 -7 0 1433 ¢
- Bystem 2 g 1.3 o
System 3 0.3




,f‘The water feejportion would be within 5% of the average
'fhousehold‘s income; internationally, thls amount was'
;csnsidered to be reasonable.i AR . : SR

';fﬁnpe the 90551b1e Project Schpme was 1m919m9nted the
‘Tgf liow1ng direct and 1ndirect effects could be eXP@CEEd° L

,',rease af‘water supply‘rate Eg'

Decrease of water drawing: work R ‘

~Rige of peaple & awareness in term of water eupply
Cpreject EEEET o o

-~ Economic. effect L v O : }- ¢h AT
= Establishment. of ‘a self~supporting system for e L
'l?fgroundwater development B

_RECOMMEHDBTIGNS 3

;Implementatxon.of the,Progect

- i N4 the“year'2000 ,Thus,u L

_,:‘?1mplemented stepwise. The" P0531ble Projeat Scheme was”‘

_ . regarded as vital: when considéring the social, flnanclal
—and; technlcal aspects 'conqeqnently thelr early o
”1mplementatlon was hlgﬁly recommended.: e L

'ntenance orks'o‘*the”Plped _ystem by "ELECTROGAZ“

TOSD.,The technlcal g1 nagement and essentlal malntenance workssj;ﬁ
© of.the proposed piped. system;i.e. System 1 and System 2,
would ‘be’ directed by "ELECTROGAZ" which: have a- developed“_:_,ﬁ
0 /M system andiwater fee collectlng system. RS o

Str ngthenxng MINITRAPEE”sfxlbungo offlce

*“0n1yﬂ n“.lepresentatlve £rom- MINITRAPEE'S Water Supply
Bureau was’ ‘stationed in. the’ Klbungo Prefectural _
Government office.’ Thus, . MXNITRAPEF ‘8 Kibungo Offlce
,would be. developed prior’t ommenclng ‘the implementatlon
' of the Phase II Project: and the' 1mplementatlon 0f the
Possible Project ‘Scheme: of .the Basic Plan, The following
s'would be consxdered:for developlng the office.j

i sign one PrOJecthanager and.an approprlate number

of_technical personnel : ; _
ild a material warehous._to store the groundwater"
,prospecting equipment well drllllng machinery and




‘ qpare parts for handpumps.
- Build a-roofed parking lot in-Kibungo
- drilling maohinexy,ilarge qized air compres
'trucks and Jeep D L Tty

”Env1rﬁnmenta1 ?reservatief'weasures

032 Appropriate measur_ :

- improved . toilet recommended by MINITRAPEE and MINISANTE

_at household 1evel -would: ba taken to: confront tha

untreated sewage problem . For the gake of water bou c_‘

- preservation; the promotion of: refcrestatlonﬁ ] '

“the setting up- af land conservation areas WEre highly
jrecommended. B : L -

.Y
r-water supply facilitles O/M costs at ‘leds
borne- by the beneflciaries even though'

“03u: ¥

'_systems as impartant;ﬁAithough on—901ng i
_programs exlsted for. r831dents, they were

examined in COoperatlon W1th ruxal g0vernm9nts and:'
' schools, O _ S L s e

' Phase II Progect

035

The condition of thellnfrbstr,

.'drllling in higher priority areas aﬁd”in at"as ‘where
drilling was- easy {this’ ‘tdkes in the Phase" 111 Basic Plan
Area) would be included 1n the actual 1mplementat1
plan. S o
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Study

e

Study Area

Baéic Plan

e

Basic Plan Area !

Area :

individual Project:

Posgible Project @

Scheimne

the

Possible Project

/Possible Individual
Project

the

the

Service Block

Block

DEFINITION

the Study on Rural Water Supply
Project

the area of the Kibungo
Prefecture selected for Rural
Water Supply Project of Phase
III Study

‘the Basic Rural Water Supply

Plan of Phase III Study

the area of the Study Area
selected for the Basic Plan

‘the Basic Plan Area to be used

in the case of av01dance of
repetition

the individual Project of the
Basic Plan which is covered by
one water supply system

the Scheme for implementation of
high priority individual '
projects selected from the Basic
Plan :

the individual Project of the

‘Basic Plan selected for high

priority Rural Water Supply
Project

the area which will receive the
benefits from the individual
Project

the Service Block

vi
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Gross Domestic Product
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Government Organization

Government of Japan

Government of the Rwanda

Gross Regional Domestic Product

Ministry of Agriculture, Livestock and Forests
Ministry of Industry,. Mines, Artisanry and Crafts
Ministry of the Interior and Communal Development
of Planning

of Public Health

Ministry of Public Health and Social Affairs
Ministry of Public Works, Energy and Water
Management Information System

Operation and Maintenance

Planning Department, DGW

Project Implementation office of Rural Water
Supply Project in Eastern Region

Rural Water Supply Department, DGW

Rural Water Supply Project in Eastern Region
Dutch Volunteer Organization

Technical Assistance

United Nations .

United Nations Development Program

Ministry

‘United Nations Children's Fund

world Health Organization
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Unit.

Unit of Length :
-Millimeters (mm)
Centimeter (ocm)
Meter (m)
Kilometer ‘(km)

Unit of Area

Square centimeter(cm2)

Sqguare meter
Hectare

Square kilometer (km2)

Unit of volume :

Cubic centimeter(cm3)'

CONVERSION FACTORS

(m)
(ha)

Comparison English Equivaient

0.001 m 0.0394 inch

0.0l m 0.3937 inch

3.2800 feet

1,000 m 0.6213 mile

0.0001 m2 0.155 square inch
10.764 square feet

10,000 m2 " 2.471 acres

1,000,000 m2 0.3861 square mile

0.061 cubic inch

Liter (lit) 1,000 cm3 0.264 US gallons
B (0.21997 gallons) ' _
Cubic meter (m3) 1,000 1iit 35.3145 cubic feet
Unit of Weight : o .
Gram - {g) 0.0353 ocunce.
Kilogram (kg) 1,000 g 2.2046 pounds
Metric ton (ton or mt) 1,000 kg 2,204.6 pounds

wiidi



UNIT OF MEBRSUREMENT

it : millimeter(s)

‘©m : centimeter(s)

m : meter(s)

km : kilometer(s)

cm2 : : square centimeter(s)

‘m2 : square meter{s)

km2 : square Kilometer(s)

lit ' H liter(s)

m3 - cubic meter(s)

lit/sec : liter per second

m/sec L meter(s) per second

PPM or ppm. :  part(s) per million

g ' : L gram(s) _

kg : kilogram(s)

ton ' :  tonds)

m3/sec second : 1,000 lit/sec = 35.3145 cubic feet per

- = 15,850 US gallons per minute

m3/sec/day . : 8.64 mm depth over 10 km2
- sec. ' : second(s)

min : minute(s)

hr : hour{s)

Max. : maximum

Min. : minimum

p.a. : per year

% : percent(s)

No. or no. : number _

e : degree centigrade

°F : degree fahrenheit
KW : . kilowatt(s)

‘KWh : kilowatt(s) hour = 1,000 WH
©~GL : below ground level

.GW : : groundwater

GUT - e groundwater table

EL : elevation above MSL

MSL : mean sea level

HWI, : high water level

LWL - : low water level
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Cl
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aelectric conductivity
evapotranspiration
potential of hydrogen
carbonic acid

ammonia

nitrogen _
sugpended solids
chlorine .
nitrogen dioxide
nitrogen trioxide
sulfur oxide
phosphorus oxide

‘caleium

magnesium
manganese
iron

operation and maintenance

economic - internal rate of return

financial internal rate of return

benefit cost ratio

net present value

fiscal vyear (lst of January to 3lst

December) : _ '

Rwanda Fran(s) = USs80.0078 {as of Aug.

1991)

dollar(s) = 128 FRW {as of Aug. 1991)
= 135 JY

Japanese Yen
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1.1

INTRODUCTION

 BACKGROUND OF THE STUDY

Water 1is indispensable for the life of all living
creatures, including man. Also, the provision of a safe,
stable and accessible water supply is of paramount
importance to health.

The Government of Rwanda therefore declared 1981 as the
"Year of Rural Water" under "The International Drinking
Water Supply and Sanitation Decade Plan" established by
the United Nations. This National policy aimed at the
complete supply of drinking water for the entire
population by the target vear 2000.

Despite 1ncreased 1mprovemant/expan510n efforts of the

‘water supply system, access to drinking water was still
- at-an inadequate level throughout Rwanda. Unprotected

drinking water scurces were common, especially in- rural
areas. The majority of people in Rwanda depended heavily
on traditional sources such as springs, streams and
lakes for potable water. Water-related diseases such as
diarrhea were major causes of infant mortality in Rwanda.
Conseguently, the provision of clean and safe drinking

.water was essential for the improvement of llv1ng

conditions.

. The Kibungo Prefecture located in the eastern part of

Rwanda and was the target area of the Study. This area

was considered to be particularly inferior to other
: prefectures ‘of Rwanda in terms of a safe water supply

system.

The activities of providing a suitable water supply
system therefore, were considered to be an important
component for the rural development program. Hence, the
activities in the Kibungo Prefecture would be strongly

. supported by the Government of the Republic of Rwanda

{hereinafter referred to as "the Government of Rwanda",
GOR) to redress the low level of safe water supply.

Due tb the above—mentioned_situation, in 1982 the

Government of Rwanda requested the Government of Japan to
study the Rural Water Supply Project. In response to this
request, the Government of Japan entrusted the study to

+the Japan International Cooperation Agency (hereinafter

referred to as "JICA"). In 1984 JICA conducted the study

~and formulated a rural water supply scheme in the eastern

region (Phases 1 & 1I) for the target year 1990.




(1)

(2)

Phase I Project, including the drilling of 72 wells, had
been executed under Japanese Grant Aid during the period
1986 to 1989. Phase 11I Project would be lmplemented by
the Government of Rwanda.

As a conSéQuence,_the_Study-(Phase_III),rwhich indluded a
supplementary study of Phase 1I, aimed to establish an
integrated water supply program for the whole area of
Kibungo Prefecture, ag requested in 1988 by the GOR from
the Government of Japan.

In regponse to this request,'the'Government of Japan
decided to conduct a study called the Rural Water Supply
Project in the Eastern Region of Rwanda - Phase-III -,
(hereinafter referred to as "the Study"), in accordance
with the relevant laws and regulations in force in Japan.
JICA, the official agency responsible for the
implementation of technical cooperation programs by the
Government of Japan, would undertake the Study in close
cooperation with the authorities of the Government of
Rwanda. :

The Ministry of Public_Works, Energy and Water -
MINITRAPEE~ (hereinafter: referred to as "the Mlnlstry"),
would act as counterpart agency for the Japanese Study
Team and also as a governmental organization concerned
with the smooth implementation of the Study.

in December 1988, JICA dispatched a mission to the
Republic of Rwanda for the preliminary survey as well as
for discussions on the Scope of Works for the Study. The
Scope of Work was agreed between the Government of Rwanda
and the JICA mission on December 17, 1988.

OBJECTIVES OF THE STUDY

Accordlng to the Scope of Work, the objectives of the
Study were as follows: _ .

To formulate a Basic Plan for Rural Water Supply-and .
prepare a water supply scheme (Phase II1I) in the eastern
region of Rwanda '

To perform a technology transfer with thé Rwanda
Government counterpart during the course of the Study.




1.3 SCOPE OF THE STUDY

The Study Area(2,667 km2) is part of the Kibungo
Prefecture, excluding the area of Akagera National Park
(1,467 km2) and two cities (Kibungo city and Rwamagana
city) as they werée served by existlng water supply
systems

The Kibungo Prefecture (area: 4,134 km2, population:
433,000 in 1988) was located in the easfern part of
Rwanda. The mean annual rainfall was estimated to be 960
mm and the mean height above MSL {mean sea level) ranged
from 1,300 m to 1, 500 m. This Prefecture was one of the
less_developed areas in Rwanda and there existed a
continuous problem. of water shortages as well as the
spreading of diseases due to contamination of water.

The Study covered the feollowing items:
(1) Data colléction and_review

- socio-economic background

- development plans

- physical conditions

~ water supply and demand

- previous study results on water resources
- water supply facilities

(2) Field Survey

- field reconnaissance. _

- geoleogical survey (electric prospective survey)
- - water quality analysig

- hydrological observation

- test well driliing and 1nvestigatlons

(3) Enalysis_and evaluation of water resources potential

- geological and hydrogeological analysis

~ hydrological and water balance analysis

~ quantitative analysis on groundwater potential

- gquantitative analysis on surface water potential
- water demand projection and allocation

(4) Formulation of a basic plan and water supply scheme

- zoning of water supply districts
- appropriate water supply system
- project design

- construction plan
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