1,460m
Nyabarongo
1,300m
4,507m
2,000m
80% 1,500m
200m
2,964 km?
1,500
1,700m, 1,900m
1,500m 100 150m
100m
3/4
20 30°
1/4 15°
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Ng, Nd, Gi, Kb, Kg

Mh, Ak, Bi, Rr, Rk, Nm, Br

69
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km

Rr,



(> a
b ke 'k |

Pl IBUNGO  |=
- TR

!

>

Br
Kg
Rk/Nm
kb

Bi,Rr

Nd,Gi

Mh, Ak

3-3-1
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Kb, Nm, Kg, Br

ZAZA 1993 94
3-3-1
1 10 11 12
KIBUNGO | 20.6 20.4 20.5 20.5 20.2 20.6 20.6 20.5 21.5 20.3 20.3 20.0 20.6
ZAZA 21.4 21.6 21.5 21.6 21.5 21.3 21.6 22.3 22.2 21.7 21.0 21.1 21.6
KIGALI 21.3 21.7 21.4 21.2 21.1 21.1 22.1 21.1 22.4 21.5 20.9 21.0 21.4
(mm/ )
1 2 3 4 5 6 7 8 9 10 11 12
KIBUNGO | 85.8 | 112.0 | 141.7 | 150.3 | 125.2 | 15.1 0.1 3.1 60.4 | 129.1 | 110.6 | 90.7 | 1002.0
KIGALI 66.6 71.1 | 131.9 | 123.9 | 94.5 24.4 16.7 33.2 56.7 | 108.3 | 115.5 | 76.4 949.2
(%)
1 2 3 4 5 6 7 8 9 10 11 12
KI1BUNGO 72 74 74 78 77 66 57 53 61 72 74 77 70
KIGALI 72 69 73 76 75 67 60 58 63 70 74 73 69

® KIBUNGO Alt:1680m
®  ZAZA(AIt:1515m)

®  KIGALI(AIt:1490m)

1990.1 1993.6
1982.5 1994.2

1991.1 2003.4 1994 9
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2000 25.0
- e — <@ e
160.0 20.0
/E\ I B ~—
£ 120.0 - 15.0
80.0 10.0
40.0 5.0
0.0 - 0.0
1 2 3 4 5 6 7 9 10 11 12
I Kibungo CIKigali —e— Kibungo
—--8--Zaza ---%--- Kigali
3-3-2
13 30 21
1 1,000 mm 6 75
70 70
95 mm
3-3-3 10
3 2 1 Cyunuji
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NYABARONGO &

MFUNE

Lake Muhazi Basin

Nyakora River Basin

Lake Nasho Basin

Lake Mugesera Basin

Lake Sake Basin

Lake Kabavubyi Basin

Rwagitugusa River Basin

Akagera River Southern Basin

Akagera River South-Easterm Basin

Q= | T OMMOO | |X>

Akagera River Eastern Basin

3-3-3

73
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37181402

1999 Cyunuji
3-3-2  Cyunuji 80 K 1999
mé/sec
1 2 3 4 5 6 7 8 9 10 11 12
0.279 | 0.225 | 0.392 | 0.365 | 0.289 | 0.201 | 0.223 | 0.256 | 0.186 | 0.240 | 0.289 | 0.254 | 0.267
0.347 | 0.290 | 0.538 | 0.501 | 0.334 | 0.236 | 0.272 | 0.334 | 0.219 | 0.292 | 0.334 | 0.272
0.238 | 0.174 | 0.272 | 0.292 | 0.236 | 0.187 | 0.187 | 0.182 | 0.147 | 0.164 | 0.236 | 0.219
Cyunuji 8.422x 10°m? 80 km?
105.3 mm/year
1,2
3 0.365 m*/sec 6
9 0.200 m*/sec 10
6 9 0.15
m?/sec Cyunuji
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3-4-1

A 30>
65 40 40
SQ 60 40 40
S 60 45 30
Gn 40 55 55
3-3-1
3-4-2
Ho A
Br S, SQ
Kg
Rk/Nm
Kb Q, SQ
Bi/Rr S
Nd/Gi Q
Mh/Ak S
Ng Q, SQ
FrmiCb Gn
1985 1991
3-4-1 3-4-3
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Ll

vilometers

3-4-1

@)

T-1 T-7
Nol No5

Phase

Phase



8.

3-4-3

*2 (m) (m) (m)| (?/min) |*3 (cm/sec)
=3
23.75m Rr 5.14x 10_3
T-1 4485 |36 42 9.40 250](7.92x 107)
18.85m Nm
T-2 4350 |30 42 19.50 33
12.50m Rr
T-3 42.00 |30 46 22.18 33
8.50m Rr
T-4 46.00 - - -
-3
20.00m Bi, Md, Mh 193x 107
T-5 54.85 145 51 11.41 200](8.14x 10™%)
16.00m G
T-6 58.00 - - -
10.00m Kg
T-7 58.00 134 52 33.80 40
22.5m Rk 26 30 362x 107
No.1 83.00 |50 62 6.93 210](9.62x 104)
=3
24.0m Rr 20 28 1.38x 10
No.2 81.00 [60 70 3.83 250 (2.79x 10f)
15.0m Gb 2.73x 10 \
No.3 81.00 |64 76 10.80 100](1.79x 107
5
6.0m Nm 3.75% 10_5
No.4 150.00 60.00 15](4.53x 104)
1.4m Ak 3.86% 104
No.5 104.50 22.00 170](3.11x 10™)

*1T-1 T-7 Phase |

*2
*3

Jacob

No.1 No.5 Phase lll




20m

10 20m
15m
Nm, Rr, Ak
1
15 401/min
GL-20 60 m
4
250 I/min

170 210 I/min
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3-4-4

T K S
(m*/day) (cm/sec)
A 10 35 5x 10 1x 10 | 1x 10! 1.5x 10
SQ,Q,S 5 20 1x 103 5x 1072
Gn 1 3 1x 107 5x 107!
*1: Phase 1
3-4-5
3-4-5
5
13
( )
2
3
4
2
29

3-4-2  3-4-6

80
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20 kilomsters

PS



8

3-4-6

No. PH |[EC |COD
District _|Secteur y s/cm ppm| ppm| ppm| ppm| ppm| ppm| ppm|ppm| ppm|ppm
1|Rukri Rusenge |04.07.03|S Rr 23.0 553 | 181 7| 45| 75 5/0.02 05| 50>/02> 05> 01 251/sec
2 Ruzinga 1]04.07.03|BH Rr 22.7 554 | 218 3] 50{ 50 5/0.02 0.5 50>{0.2>] 05> 0.2
3|Kibungo 04.07.09 Nm 20.1 555 ] 130 1| 45| 25 5/0.02 0.2 50>(02> 05> 0
4 04.07.09 21.0 5.99 | 159 1| 65| 125 5|0.02 0.2 50>/ 02> 05> 0
5|Kigarama |Ringese |04.07.10|BH Bi 215 552 | 358 2| 95| 150 2|0.02 0.2 50>]0.2>| 05> 0.1
6 Nyamada |04.07.10|DW *27.0 6.34 | 459| 8<| 300] 150] 20 1< 08| 50>|02>] 05> 0
7|Kibungo |Ndamira |04.07.10|P.S Nm 20.9 537 | 192 1| 60 175 5/0.02 0.2 50>(0.2> 05> 0.1 0.72/sec
8 Kukarenge 04.07.10(S *20.5 456 | 204 6| 105 75 5/0.02 0.5] 50>|0.2>] 0.5> 0
9|Cyarubare|Mbarara |04.07.11|P.S Ho 21.9 5.77 | 266 2| 125| 150 5|0.02 0.2 50> 02> 05> 0 0.011/sec
10 Mbarara |04.07.11|BH Nm (Ho) |22.8 5.60 | 343 3| 125| 175 1/0.02 05| 50>|02> 05> O
11|Ruyonza |Gitwa 04.07.11|P.S *23.4 524 | 280 2| 150] 150 10|0.02 0.2 50>(0.2>| 0.5> 0 0.22l/sec
12|Rwamagar|Kigarama [04.07.12 17.4 6.23 | 331 5| 155| 175 3|0.02 0.2 50>/ 02> 05> 0
13 Gisanga |04.07.12|P.S b, Ng 225 526 | 262 1| 50 125| 10/0.02 0.2 50>/ 02> 05> O 2.01/sec
14|Muhazi  |[Karambi |04.07.12|P.S G 22.7 548 | 341 1| 105/ 200| 10/0.02 0.2 50> 02> 05> 0 0.0011/seg
15 Shabarondo |04.07.12|P.S G 225 541 | 179 1| 75| 75| 10/0.02 0.2 50>|0.2>| 05> 0.1 0.131/sec
16|Mirenge |Bukokoza |04.07.13|P.S Gb, Ng [222 520 | 128 1| 35/ 50/ 10/0.02 0.2 50>(02> 05> 0 34l/sec
17 Nandama |04.07.13 251 830 | 394| 8<| 100| 25| 1>|0.02 0.2 50>| 0.3] 0.5> 0
18 Rugarama|04.07.13 245 824 | 354| 8<| 110| 25| 1>|0.02 0.2 50>| 0.2 0.5> 0
19 Karaba  |04.07.13|Ps( 23.2 559 | 151 2| 30| 75| 12/0.02 0.2 50>(02>] 05> 0
20|Rukira Gituku 04.07.14|P.S Gi 20.8 517 | 431 1| 10 25 2|0.02 0.2 50>(02> 05> 0
21 Gituku 04.07.14 245 6.62 | 66.8] 8<| 25| 25> 1>|0.02 0.2 50> 0.2] 05> 0.1 1.01/sec
22 Mushikili |04.07.14 25.2 6.92 | 116| 8<| 40| 25> 1>|0.02 02| 50> 1] 05> O©
23 04.07.14 23.0 6.80 | 206| 8<| 60| 25> 1>|0.02 0.2 50> 03] 05> 01
24|NyarubuyeMurundi  |04.07.15|DW 17.8 6.80 | 293 5| 10| 25> 1>/0.02 05| 50>| 0.7 2l 0
25 Nyabitare |04.07.15 DW) 28.1 6.85| 282 8<| 90| 25> 1| 0.03 02| 50> 1, 07/ O
26]Rusumo  |Rutabango |04.07.15|P.S Rr 217 5.61 | 220 1| 55| 125 710.02 0.2 50>|0.2>| 0.5> 0 15/sec
27 Nyamiyanga |04.07.15|P.S Rr? *23.0 5,57 | 159 6/ 35 25 4]0.02 0.2 50>(02>| 05> 0
28 Chuniji  |04.07.15|BH Rr (Ho) |21.4 6.57 | 393 3| 205| 150 1/0.02 0.2 50>/ 02> 05> 0
29|Charubare|Nyankora |04.07.16|BH Rr 24.8 646 | 274 6] 85| 125 2| 007 02| 50>| 02| 05> 1
WHO 65 85 500| 250 10) 400[ 03 05| 15
BH PS S DW



(Chunji, Nyankora) 6.5

5.5 6.23 6.92
8.24 8.30
400p s/cm
8 ppm 8 ppm
10 ppm 2.3 ppm
Nyarubuye Rukira 0.7 1.0 ppm,
0.7 1.0 ppm
0.3 ppm 0.5 ppm
Phase 111

Nyankora 1 ppm
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3-4-3

3-4-3
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3-5-1
3-5-1
15 15- 29 30- 59 60
46.0 25.3 20.8 8.0
44.0 26.0 21.6 8.4
7.7 12.9 7.8 15
24.0 19.3 43.8 12.9
( CWIQ)
1987-88 1998
UNICEF DFID NGO OXFAM
500M
500 900
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LTCHRm L FERD—I 31 TR LT B, TE A 75 A ik AR L E IS
m%%énéceﬁﬁwo%@$E®tb\%%ﬁ@ﬁ%t%iénrw&wﬁ\ﬁE\
R EIT > TR WEP LI BT T v OEE R BT EFIEENE O L Th

Do BEETI, ¥FT IR LY buHRAOKERNE S FRIZRT,

1)

(

{ »
3) (

(

I

HFHAK) AREAKES 0-25 m* DHA

) ARMERARD 26—60 m* DIEA
) ARERKE 61—100 m* D4
) BRERAKED 100 m*LLEDE S
9) (AFkiz) ARERARICEbLLT

200Frw/m*
275Frwim?®
300Frw/m?
375FrwWim*
200Frw/m?

WA « BROMARIRE . AEESIE 3-5-11 IABSHECEA L TR L
EDERBPBTHEY 2 —LORE (7RA Y FORNIEEY 2 A 0% OEERY R

BEOEREBEITRMSIT B,

3—5—1 #'J":/:_I'Tﬁ (A : 43,582 A)
FTUARTHTILY buFZAB/ARKLTVWS 327 F2—1 (Ghurire. Kabare .

Kibungo) iRV E LTV AR FRUSAD 4 &2 F 2 —/(Kibaya., Ndamira, Rubona,
Sakara) IAKEATZLTEY, RO E 7 F 2 — A OKREE CHEEZ T CT-o
THARLTWS, CDP & LTk, BRICHET 2BAE R 7B L TAL TiATS
AEEFELCND, £, L7 hafADSL TI1 OEEARERE S0z s b
CEODLILEREL T, WRICEA L, CDP THRE LTV EE® EH L
PIDAKEAGKTFIE 100%IC 72 5 DT, HIFABSOLEMIIZVEBFE LTV,

®35-2 X7 IHOMHEKIE

7 haH R

I Fa— AL HTFAK V8 TN/ B DA Tk
Gahurire 4,277 Q) 1 1 Y
Kabare i 7,508 0 1 0 Y

Kibaya 2,830 @ 0 1 N
Kibungo 12,241 @ 0 1 Y
Ndamira 3,667 0 1 0 N
Rubona 6,569 0 1 1 N

Sakara 6,490 @ 0 2 N

{#H#F— A 0O : National Census Commission)
{#%5) HTAROOCEAOEE., BEIBLEL O WHEOEFRS e+,




3—5—2 FHITE (AH:62773 A)
FTUATCHET XA T VAT, — i V7 e RO T T A 8D
N—LTEY, COP TRIODAALTFTALVOEREXTFELTNWS, 8 B Fa—J1
(Gasetsa, Birenga, Gashanda, Kaberangwe, Kansana, Rurenge) @D7K[EREN4FIZ
WA, COP IZBWTHBAKFBEIRELSHW S ZA X T 2B NNTWE, 55130 H
T Frw (USS$22 /) OFEZ COFICHELTWESE, —OR—a Ry TiEEM
BEBT D Ty, TRICED &, FBMTREREDO -2 THLEMEFLBERIZL Y,
FWFHF LY BUKEAT > TO A B Ul OB BRC S 7, BIOATRD GEK L TV 5 ERH
HIZCAOBRALTEY, AEE 0V FOMTAKBBICE LTI, HE D HEEN
BT o Tz,

# 3-5-3 FHZ<EROBAAKIR

7 Fa—s

A

H1 T K

VI

F/H/ 8

by brHR

DA T
Bare 5,326 0 2 4 N
Birenga 7,014 0 3 5 N
Fukwe 2,948 0 5 0 N
Gasetsa 5736 5 3 4 Y(2)
Gashanda 3,390 0 7 2 N
Kaberangwe 7,425 0 11 1 Y(3)
Kansana 5122 0 10 1 N
Kibimba 4,196 0 4 4 N
Matongo 6,211 0 3 6 N
Remera 4 309 0 3 0 Y(8)
Rurenge 5,143 0 B 3 N
Vumwe 4,953 0 8 3 N

(HPf— A0 : National Census Commission)




3—65-=3 ELYFE (AO: 101,026 A)

IV VFERD COP AR CEREIC TS E TR TCOERICEL AP ST
LIZERZEVTWS, #->T, COP OHGAKFEIRERVICEKRE KB E 554 74
KTHDH, —EBD 75 A L EBERT DRIEO R\ TEITH LTk, T AR O %
BEMEERL OO, SLUFBREBATHEAODLSEL, BELACOT, BEZEERD 2
DRAEIL, TRERIZWMC #BWTERLTWS, HE, 205 Frw (US$3.4 57)
DTHT CDF (CDF 401X 18 B Frw) #F\> Gatare, Kagashi 2 2 Fo2—1
W BEROAA TR AT BRI HEHE DB,

3 3-5-4 I VLUSEROERAR

wrFa-a | An | wTk | k| s | 77 LR
Gatare 4625 @ 1 1 N
Gituza 5,448 0 0 1 N
Kabilizi 5,480 0 3 1 N
Kagashi 4,899 0 3 1 N
Karembo 5110 0 3 1 N
Kibare 5,708 0 2 1 N
Kirambo 2,532 @® 1 1 N
Kukabuye 3,583 0 1 0 N
Mabuga 6,628 0 4 1 N
Mbuye 6,887 0 6 3 N
Murwa 11,617 0 2 3 N
Ngoma 3,395 @ 5 1 N
Nshili 6,675 0 4 1 N
Nyange 3,905 0 2 2 N
Rubago 4,243 0 1 3 N
Rukumbeli 2,219 0 0 3 N
Ruyema 3,004 0 3 1 N
Sangaza 3,032 0 3 2 N
Sholi 5,118 0 0 1 N
Shywa 2,390 0 3 1 N
Zaza 4,540 0 4 0 N

(HFTr— A 8 : National Census Commission)
{5E) MTAODOEAZOHFT, RIETHEE L TW AR W OB s,



3—5—4 JLITHFH (AD : 47,203 A)

AT =T ) BREREIZETAFEEOTLH, F UTKECEFHTHY . B’ITH
EHTHLIF T IH L0 LEBMEATHD,

TR OFRAKIE Mwulire, Rutonde @ 2 &2 Fo— A% BRWTIL, =7 b b Rnits
LY, OGRS MIRIT BT 2 BB rI L RIEED 72V, Mwulire 123806,
Oxfam D{BKEKRE TH7 Tk AT AEER LR, SAT7TA4 2 Mibho
FHRTHEEL, —EbLbBET 22 L KEINRTVS,

o, AUTH ARG DHEK AT LI LT ha HAREBR LT 510,
A1 LD WMC 2372 < BTR D 2 ¥ 7 F 2 — BT DA OF BRI Z L Eh ok
R LSBTV S WMC 33T T 3,

COF KELT., BEKEZF2— L OEEFPARTTBORBICHEDREN, ik
B Y= MORERR2V, EAESBFICBITA COP LTI, by buH =z
DA T T A TEARMICEE 2 BRET 7 SHREWVIC ULNEER STy BiN
WETHIKET 1 EFRT LB TH S,

#% 3-5-58 AU HFHOERKE

¥sFa—r| AR HIF K wk | s | Tl R
Kigabiro 5,938 0 3 0 Y
Mwulire 5,460 0 9 4 N

Nsinda 17,253 0 5 0 Y

Nyarusange 4,763 0 8 0 Y
Rutonde 3,059 @ 6 0 N
Rwikubo 7,702 0 7 0 Y

Sovu 3,028 C 6 1 Y

(HiFT— A O : National Census Commission)
#%) T AROOBMAOEFEIBREITEE L T iWnWHFRoEmREE BT,



3—5-—5 ANTE (AR : 58492 A)
A NUERCEE Duha, Gihsari, Kabare, Kitazigurwa, Murambi, Nyagatovu, Nyarugali
D77 Fa—nk ERERRIEIC BT B ERME E LTRY B T0a, VR
X7 TEOPLHL T e EEE N VICEE L TV A IRV H D 22
ot AR CIRAEIT o TV D, ANVEIRAREICBWTIRELL LD 7
¥ I F a—MEIT L7 b H AOMEBHEHEEATH Y TR O MBI BES 2
WE LTW5, COF ORI LTI, BNO2EZ Fa—Milk\\ T, BKEKREL
F BN PR AT AR HHTEFETH B, 2OM, =7 baFADRA T A
PEETAHELEELTEY, ABHE 2 Vs MNIEVL LITRMOBREINI,

# 3-5-6 ALNTVEROEHKIK

=7 haHA

I Fa—n AR H#F K K FINAB | g g Faak
Cymbazi 2,615 0 0 1 N
Duha 3,904 0 0 1 N
Gati 3,972 0 0 1 Y
Gishari 4,788 0 1 1 N
Kabare 2,834 0 o 1 N
Kitazigurwa 2,435 Q) 0 1 N
Mukarange 7,646 0 0 0 Y
Munyiginya 2,886 0 1 0 N
Murambi 4,206 ) 1 1 N
Musha 4,990 0 1 1 N
Nkomangwa 902 0 1 1 Y
Nyagatovu 6,330 o 2 0 N
Nyarubuye 4,813 0 1 1 Y
Nyarugali 3,166 0 2 0 N
Ruhunda 3,005 0 1 1 Y

(HFF— AT : National Census Commission)

(#%) HTFAOOMADETIT. BAEIHEL CVRWHFOEREEET,




3—5—6 Hh/,A2FE (AD: 67,750 A)

Ay RER® CDP & LTH, ARASBEREAbEL, EREHLFBHETNS
Rweru, Ruramira, Nkamba, Kaduha. Nkungu, Ruyonza, Rukira @ 7 & 7 F o2 —-d
ARV AT LEHBRBICUETHHELTREELTHD, LiL, ZhDOHEbEAL R
YT TEAKL, BEREIC A 7HAKTE2H0THY T ARRBICEALTRESF A4V
T A PR, ZOT I F2a— ARSI LY e HARRAKLTEY, ikl
RAIARWEDZ L ThD, Iy FERCI, HFAR, BAPLEERKLTHWAER
W2 LTk, S00Fmw/AE, AdtAder: 10Fw/20L, KEBIEZ BN L THY ., ERL<10

WMC DBRFHEBEEZTo> T D,

# 3-5-7 hoiuy FEIOBEAKE

wrFa-n | AR | wEk | mk | miam | o7 PETE
Cyinzovu 3,601 0 3 0 N
Gasogi 5,651 0 2 0 Y{(2)
Kabarondo 6,062 1 1 0 Y(6)
Kaduha 3,728 0 3 0 N
Mburabuturo 2,656 0 2 0] N
Musumba 4,815 0 1 0 Y(1)
Nkamba 3,659 0 0 1 N
Nkungu 2,823 2/® 3 1 N
Nyamirama 5,723 0 1 0 N
Rubira 2,178 0 2 0 Y(2)
Rukira 1,977 0 1 0 N
Rundu 4,242 0 2 0 Y{(2)
Ruramira 3,059 0 * 0 N
Rusera 3,855 0 1 2 Y(1)
Rutare 3,177 o] 0 1 Y(1)
Ruyonza 2,702 0 1 0 N
Rweru 4,280 0 3 2 N
Shyogo 3,562 0 ** 1 N
(HF7— A B : National Census Commission)

(15%)

1. MUFADOOHEAOEFIE, BB L TORWHFOERTEE BT,
2. *IX Rukira £ 7 F = — /- **I& Nyamirama ¥ 27 F /L O K& LR CHEH LT 5,




3—65—7 Fw)ALE (AO:67,184 N)

F s i 2001 EOTRIR G OEE THR ST, AFBEICE L IR
- TRA BRI TH S, FREICHL TS, 8 ¥/ Fa— AL DOFT, I Bisenga,
Murama, Ndego, Syanda 1388 L TWABEFERERMS D2 KB L TREEZ Lk
MBBNTEBY, AEFE 0V 2 MIEDEWEDEENhok, Ll MMERL FE
12, Ty AL CDP biBAKEKRE LRV, S FICEBBKRATFLEFEL
TEY  HTABETIZR, HL, TRORMTIL, FAEOIZE A LIIHEETHY |
TV bR E DK SRR, 8- T, COP OFtBEi2 2 TEBL T,
BERKE G R W HIRITEE D O T, T KR OLEMZEIM TRV S D E D
LLeTHD, BT, IERBEEITITE L CWigho o3, 1987-88 0 HAD EAEIZH T
BRULEHFIX, EROATUBCER L WVI T ETHY, BIEHBEL TV, HF
MEFR DR FIINEEHIBE S W T L E o 7 d, AT A=Y X 2 Fir 82 hidsgET 5
bOLHY . AEFE 0Tl OO THLHEGFHFRROBEBICLHFEL TS, £
o, REE ey TS Ty MOIZEER L7z Nynkora (3 Mukoyoyo) ¥ 27 9= —
DT AREKRRE Lo THRAS AT bid, BELEHL TS,

R, COF 24/ LT, Murama ICHTROBAKY AT A (BAREALARE TR
BRT DA TRV AT L) BRBINDTETH S,

#* 3-5-8 F A LEROSEEAR

¥rFa—r| AD HTA wAk | mam |7 PRA2
DA THIK
Bisenga 3,800 0 3 0 N
Cyabajwa 5,872 2/® 1 0 N
Gishanda 6,308 1S 0 1 N
Kabare ii 25,121 0 2 0 N
Murama 2,608 0 1 0 N
Ndego 9,101 0 1 1 N
Rwinkwavu 6,762 @ 0 1 N
Shyanda 7,612 0 0 1 N

(HFT— A 3 : National Census Commission)
(§5) HTROOMLOEFL, RAEITEEL TWiRWHEOBFE T,



3—5—8 ILFFE (AD:60,330A)

NxZERTHL, BE, KFEL LTHRIZEALBAEERLTRBY, HTAICEL RS
EVRER BB RNEDZ L THD, BICHRKRRESER 2L L LT, Giwe &
Mushikini ¥ 27 F =2 —A &34 T2 5, BRBRIE L TWA S 0IEKEAKEE T30
TR AT L THD, BEICLD L, BROEEEBCEB L E Bbh 572500
Fd o7, BEOFRELREHICH Y, EVWBEENENTZOT, FOFEHEIATH
DHOBRE, i, REFOEETH M TABRRICE LT, SMA2EA 20
2. FETERERMEROBWINCELEENER | WERiZHFRH -7 Rurenge &2
Fa—NDO—EHLAMNItTARERY B TAHAZ LR LV O TITE WO BEHE A - T,
MLT, HWTEARBICEL CRBEENRERBE o1,

N ZRO EAGESASICE LTt BIRCITEEERS. NGO DT <, BRIC 2 14
(Ntaruka,Rugarama¥ 7 F 2 — ) HE L T3 COF B M—DE& L A FETH S,
AEREIZE LTk, AAKBRFIAEIT SFrw20L, FhUAOF HE T 500Frw/E & &

DWMC IZ%H4 5,

# 3-5-9 N TEROMERAKIR

wrFa—n | AR | wFk | wmk | mumym | 07 ERE
Gashiru 8,994 0 1 0 N
Gituku 4,092 0 1 0 N
Gitwe 5,508 0 1 0 N
Mubago 6,134 0 0 0 N
Murama 3,134 0 0 0 N
Mushikiri 8,857 0 0 0 N
Ntaruka 8,180 0 1 0 N
Rugarama 4,391 8] 0 0 N
Rurama 5,550 @ 0 0 N
Rurenge 5,490 1@ 0 0 N
(A — A1 : National Census Commission)

(%) # FAOOMAOEFE, BEIMEL QW iywHFoEieisd,




3—5—9 =v/LT7IE (AD : 49565 A)

Sy 7 RN 1997 FILAREEFI OB LI LVERTH S, FERRRICLD &
BAEFE oV Mg L& 7 F 22— & LT, Kagese, Kankobwa, Nyabitare,
Nyarubuye @ 4 22T 5, B L LTE, T0 4 B2 F2— LM, BAKE
BEEHRE Y SIEESOEVITNCIFEL, BRRTIC X D BRHESICERIEK L T
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MINUTES OF DISCUSSIONS
ON THE PRELIMINARY STUDY
ON THE PROJECT FOR GROUNDWATER DEVELOPMENT
IN EASTERN AND CENTRAL REGION AND
THE PROJECT FOR GROUNDWATER DEVELOPMENT IN UMUTARA PROVINCE
IN THE REPUBLIC OF RWANDA

In response to a request from the Government of the Republic of Rwanda ( hereinafter
referred to as "Rwanda™ ), the Government of Japan decided to conduct a Preliminary Study on the
Project for Groundwater Development in Eastern and Central Region and the Project for
Groundwater Development in Umutara Province ( hereinafter referred to as "the Project” ) and
entrusted the study to the Japan Intemational Cooperation Agency (hereinafter referred to as
"JICA").

JICA sent to Rwanda the Preliminary Study Team (hereinafter referred to as "the Team" ),
which is headed by Mr. Yoshio Fukuda, Team Director, Water and Sanitation Team, Project
Management Group I, Grant Aid Management Department, JICA; and is scheduled to stay in the
country from June 29 to July 23, 2004.

The Team held discussions with the officials concerned of the Government of Rwanda and
conducted a field survey at the study area.

In the course of the discussions and field survey, both parties confirmed the main items
described on the attached sheets. Subject to the decision by the Government of Japan, JICA will
conduct a Basic Design Study on the Project.

Kigali, July 7, 2004

Y

| y -
A o /?)a?t\ (f}% -

Mr. Yoshio Fukuda

Leader

Preliminary Study Team

Japan International Cooperation Agency
Japan

Mr. Mivarjafunzi Bruno
Director :
Directorate of Water and Sanitation
Ministry of Lands, Environment, Forestry,
Water and Natural Resources

Republic of Rwanda




ATTACHMENT

1. Objective of the Project
The objective of the Project is to improve health, hygiene and living standard of the people who live in

the project sites by providing safe potable water through development of water supply facilities.

2. Project site

The site of the Project is Kibungo Province shown in Annex-1.

3. Responsible and Implementing Agency
The responsible and implementing agency is Ministry of Lands, Environment, Forestry, Water and
Natural Resources.

The organization chart is shown in Annex-2.

4. Items requested by the Government of Rwanda
After discussions with the Team, the Rwandan side finally requested the items described in Annex-3,

JICA will assess the appropriateness of the request and will report the findings to the Government of Japan.

5. Japan's Grant Aid Scheme
5-1. The Rwandan side understands the Japan's Grant Aid Scheme explained by the Team, as described in

Annex-4.
5-2. The Rwandan side will take the necessary measures for smooth implementation of the Project, as a

condition for the Japanese Grant Aid to be implemented.

6. Schedule of the Study
If the Project is found feasible as a result of the Preliminary Study, JICA will send the Basic Design Study

Team after the decision by the Government of Japan.

7. Other relevant issues
7-1. Outline of the Project

Both side agreed basic concept of the Project as followings.

Project site : Kibungo Province
Water resource : Groundwater
Pump Type : : Handpump

Number of the site to be studied : 200 (This number doesn’t mean actual number of site to be

Ze

implemented in the Project mentioned in below 7-9.)




Equipment : Maintenance equipment for borehole and drilling machine (As for
a drilling machine, its necessity will be examined in the Basic

Design Study mentioned in below 7-6.)

7-2. Project name

The Rwandan side requested that the Project names “the Project for Groundwater Development in Kibungo

Province”,

7-3. Background, objective and contents of the request

The requested area has less rainfall in spite of existence of some lakes and ponds and also the accessibility
to safe water in the area is low compared with other proviﬁces in Rwanda.

Then diseases related to water like diarrhea and heavy burden for fetching water are big issues in the project
site to be solved soon.

The Project aims to solve these problems through rehabilitation and construction of the groundwater supply

facilities.

The Project consists of rehabilitation of existing boreholes, new groundwater development and procurement

of necessary equipment.

7-4. Overall framework of rural water supply and groundwater development in Rwanda

There is a policy set up in 1996 for portable water supply in Rwanda and it has been revised in 1997 and
2004, and water supply projects are been executing under this policy by own budget or donor’s cooperation.
It has content of decentralization, participatory approach, privatization and funding through programme
approach for the water supply project. -

And the sector of portable water supply was transferred from Ministry of Infrastructure to Ministry of Land,
Environment, Forestry, Water and Natural Resources as of Nov.2003.

Regarding drilling works, there is no section in the Government and no private company in Rwanda so that
such works are executed by foreign cdmpany of Kenya, Uganda, and so on.

Other donors generally are implementing water development projects which use water sources from not only

groundwater but surface water like springs or rivers in Rwanda.

7-5. Project sites

The Rwandan side explains that Kibungo Province has high priority because it is severely suffered from

shortage of safe portable water among the country and any other donors don’t work in this province.

7-6. Priority component of the Project

Both side agreed that the Project covers new groundwater development, rehabilitation of the boreholes

constructed by the Japanese Grant Aide and procurement of borehole maintenance equipment.
«7
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And the Rwandan side strongly requested to procure drilling equipment for the purpose to execute

groundwater development by itself. But it understood this matter should be examined in the Basic Design
Study. -

7-7. Level of water supply facilities

Both side agreed that hand pump is used for each wells from the view of maintenance and motive power like

water pump isn’t taken into consideration except 1{one) rehabilitation site in the Project.

7-8. Operation and maintenance

Operation and maintenance system are regulated in Rwanda, but these functions are not working well at

present so that paying attention on these matters should be required in the Project.

7-9. Village selection

The Rwandan side understood that number of sites to be studied in the Basic Design Study will be 200(Two
hundred). However some sites might be excluded in the Project from the reason that it can’t satisfy the
following criteria as the resuit of the Basic Design Study and actual number of well to be completed in the
Project might be less than 200(Two hundred) accordingly.

And the Rwandan side promised that village list to be studied in the Basic Design Study will be prepared

and submitted to the Team during its stay in Rwanda.

* Poor water supply condition

" Willingness to operate and maintain facilities to be constructed by resident
* Hydrogeological condition

* No duplication on development plan

* Accessibility to the sites for construction machine

* Possibility of restoration for rehabilitation site

» Security for personnél related to the village

7-10. Technical assistance

The Rwanda side requested technical cooperation for successful implementation of the Project, operation

and maintenance of the facilities.

7-11. Security in the Project site

The Rwandan side explained that the project area doesn’t have any security problems but promised to

submit a letter showing safety on mines to the Team by July 22.

=



7-12. Environmental aspect

The Rwandan side stated EIA isn’t necessary for this Project.

7-13. Reports
The Rwandan side agreed that reports prepared in the Basic Design Study are written in English,

s
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ANNEX-2

Organization chart of Ministry of Lands, Environment, Forestry, Water & Natural Resources

Mmister

. Minister of statc in charge of water & N.R.
2. Minister of slatc in charge of Lands & Envir.

Secretary General

Director of
Planning

Dir.of Fin. Hum.res.
dev.& Sup. Services

]

|

Departments relating to water supply

Director of Mining
& Geology

Director of
Lands

Director of
Environment

Director of
Forestry

** ELECTROGAZ is a National parastatal deals with supply of Water, Electricity & Natural Gas.




ANNEX-3 : Items requested by the Rwandan side

1. Rehabilitation of groundwater supply facilities constructed by the Japanese Grant Aide
2. New development of groundwater supply facilities in 200 places including above 1.

3. Procurement of machinery and equipment
a) Drilling rig (truck mounted, drilling depth of 200m, with drilling tools and accessories)

1 unit
b) Screw type air compressor (truck mounted) 1 unit
¢) Portable electric logging system ' 1 unit
d) Water level indicator ‘ 1 unit
€) Geo-electric prospecting equipment 1 unit
f) Mobile well development unit(Submersible motor pump, Diesel engine generator, pH
meter, Electric conductivity meter and accessories) 1 unit
g) Cargo truck with 3-ton crane 2 units
h) Station Wagon ' 1 units
i) Pick-up 3 units
j) Motorbike , 5 units
k) Combined diesel engine generator and welding set 1 unit
1) Water analysis kit 1 unit
m) PVC well casing Necessary amount for rehabilitation and construction
n) PVC slotted well screen Necessary amount for rehabilitation and construction
0) Hand pump Necessary amount for rehabilitation and construction
p) Water pump, pipe and valve for Nyankora water distribution system 1 set
q) Spare parts I lot

2



Annex-4.1

JAPAN'S GRANT AID

The Grant Aid Scheme provides a recipient country with non-reimbursable fimds to procure the facilities,
equipment and services (engineering services and transportation of the products, etc.) for economic and social
development of the country under principles in accordance with the relevant laws and regulations of Japan. The
Grant Aid is not supplied through the donation of materials as such.

1. Grant Aid Procedures

Japan's Grant Aid Scheme is executed through the following procedures.

Application (Request made by the recipient country)

Study (Basic Design Study conducted by JICA)

Appraisal &Approval  (Appraisal by the Government of Japan and Approval by the Cabinet)
Determination of (The Note exchanged between the Govemments of Japan and recipient
Implementation country)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is examined by
the Government of Japan (the Ministry of Foreign Affairs) to determine whether or not it is eligible for Grant
Aid. If the request is deemed appropriate, the Government of Japan assigns JICA (Japan International
Cooperation Agency) to conduct a study on the request.

Secondly, JICA conducts the study (Basic Design Study) using (a) Japanese consulting firm(s).

Thirdly, the Government of Japén appraises the project to see whether or not it is suitable for Japan's Grant

Aid Scheme, based on the Basic Design Study report prepared by JICA, and the results are then submitted to the
Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of Notes (E/N)
signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such matters as
preparing tenders, contracts and so on.

2. Basic Design Study

(1) Contents of the study

The aim of the Basic Design Study (hereafter referred to as "the Study™) conducted by JICA on a requested
project (hereafter referred to as "the Project”) is to provide a basic document necessary for the appraisal of the
Project by the Govemnment of Japan. The contents of the Study are as follows:
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- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of
agencies concerned of the recipient country necessary for the Project’s implementation.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme from a
technical, social and economic point of view.

- Confirmation of items agreed on by both parties conceming the basic concept of the Project.

- Preparation of a basic design of the Project.

- Esumation of costs of the Project.

The contents of the original request are not necessarily approved in their initial form as the contents of the
Grant Aid project. The Basic Design of the Project is confirmed considering the guidelines of the Japan's Grant
Aid Scheme. _

The Govemment of Japan requests the Government of the recipient country to take whatever measures are
necessary to ensure its self-reliance in the implementation of the Project. Such measures must be guaranteed
even though they may fall outside of the jurisdiction of the organization in the recipient country actually
implementing the Project. Therefore, the implementation of the Project is confirmed by all relevant
organizations of the recipient country through the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Study, JICA uses (a) registered consulting firm(s). JICA selects (a)
firm(s) based on proposals submitted by interested firms. The finn(s) selected carry(ies) out a Basic Design
Study and write(s) a report, based upon terms of reference set by JICA.  The consultant firm(s) used for the
Study is{are) recommended by JICA to the recipient country to also work on the Project's implementation after
the Exchange of Notes, in order to maintain technical consistency.

3.Japan's Grant Aid Scheme

(1) Exchange of Notes (E/N)
Japan's Grant Aid is extended in accordance with the Notes exchanged by the two Governments

concemed, in which the objectives of the Project, period of execution, conditions and amount of the Grant Aid,
ete., are confirmed,

(2) "The period of the Grant Aid" means the one fiscal year which the Cabinet approves the Project for. Within
the fiscal year, all procedures such as exchanging of the Notes, concluding contracts with (a) consultant firm(s)
and (a) contractor(s) and final payment to them must be completed. However, in case of delays in delivery,
installation or construction due to unforeseen factors such as national disaster, the period of the Grant Aid can be
further extended for a maximum of one fiscal vear at most by mutual agreement between the two Governments.

(3) Under the Grant Aid, in principle, Japanese products and services including transport or those of the
recipient country are to be purchased. When the two Governments deem it necessary, the Grant Aid may be
used for the purchase of the products or services of a third country. However, the prime contractors, namely,
consulting, constructing and procurement finms, are limited to "Japanese nationals”. (The term "Japanese
nationals” means persons of Japanese nationality or Japanese corporations controlled by persons of Japanese
nationality.)
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(4) Necessity of "Verification™

The Government of recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals. Those contracts shall be verified by the Government of Japan. This
"Verification" is deemed necessary to secure accountability to Japanese taxpayers.

(5) Undertakings required of the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake such
necessary measures as the following: '

a) To secure land necessary for the sites of the ijeét and to clear, level and reclaim the land prior to
commencement of the Project,

~ b) To provide facilities for the distribution of electricity, water supply and drainage and other incidental
facilities in and around the sites,

¢} To secure buildings prior to the proc