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3.2 20 e 3-38
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B 2. 22 e 3-40
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A DB (African Development Bank)

AU (African Union)

B/A Banking Arrangement

EIA Environmental Impact Assessment

E/N Exchange of Notes

EPA (Environmental Protection Agency)

EU

GD 1 Gross Income

HIV/AID Human immunodeficiency virus/ Acquired immune deficiency syndrome

IMF International Monetary Fund

JICA Japan International Cooperation Agency

JIS Japan International Standard

Lpcd (Liters per capita per day)

MDG Millennium Development Goal

MoFED (Ministry of Finance and Economic Development)

MoWR (Ministry of Water Resource)

NGO (Nongovernmental Organization)
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TVETC
UAP
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UNDP
UNICEF
VAT
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WWCE
WHO
w

W S

On-the -job-training
(Operation and Maintenance)
Pastral Community Developement Project
Poverty Reduction Strategy Papaer
Polyvinyl Chloride
Reinforced Concrete

Sustainable Development and Poverty Reduction Program
(Total Dissolved Solid)
Technical Vocational Education Center
Universal Access Program
(United Nations)
(United Nations Development Program)
(United Nations Children”s Fund)
(Value Added Tax)
(Vertical Electrical Sounding)
(Water Works Construction Enterprise)
World Health Organization
Water Sector Development Program

Water Supply and Sanitation Development Program






109.7  km¥( 3) 6,860 GNI 62 GNI 90 (2003 )

17 1995
2000 2 5 (2000-2005) 2002
(SDPRP) ( SDPR (2005-2010 )
(WSDP2002-2016)
UN
MDG 2015 63
Universal Access Program (UAP) 2012 100%
24% 54%(2002 UNDP)
85%
1994
127 92 371km?
300m 150mm
2001 30.9 16.5
2001 44 14.0%
2016 90 62 65.1
2001
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JICA 2002 11

JICA 18 1 5
10
JICA 18 6 4 6 14
9
1
9 2010
1
9 8
2010
(
)
1 1
1
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50m®  130m° 6
50m®  H=6m 1
@ 50mm ¢ 100mm 19,740m
28
1
-3
3t 10t 1
3t 6t 1
2 1
1
1
E/N 8
9 155 28
2 1
596 578 18
9 2006 408m%/ 2010
1,702m3/ 16,320
34,350 49.4 75.6
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109.7  km2( 3 ) 6,860 GNI 62 GNI 90 (2003 )

17 1995
2000 2 5 (2000-2005) 2002
(SDPRP) ( SDPR (2005-2010 )
)
UN MDG 2015

63% Universal Access
Program (UAP) 2012 100%

2

24% 54%(2002 UNDP)
85%
300m
150mm 14.0%

(WSDP2002-2016)

1994
1-1-2
1) (SDPRP)
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2002 9 IMF/
Paper

Poverty Reduction Program

NGO
@ WSDP

SDPRP

PRSP

Water Sector Development Program 2002

WSSDP Water Supply and Sanitation Development Program

2016 5

2003 1
Plan WSSDP
WSSDP

(3) Universal Access Program (UAP)

2005 12 WSDP
(UAP) 2012
100

4)

1994

1-2

PRSP Poverty Reduction Strategy

SDPRP Sustainable Development and

2002 2016

WSDP

2001

National Water Supply and Sanitation Master

550

Universal Access Program
20L/
98

2002
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1

3

96
10

92,371km?
5 Zone 29 Woreda
32 326 127 1993
2002 2%
8 117 92
111 (2002 )
VA

(km?) « ) ( /kmd)
6 28 530 2,646 4.992
12 180 353,007 23,704 0.067
11 106 159,174 17,205 0.108
14 77 112,343 13,293 0.118
9 44 321,737 3,898 0.012
4 35 50,079 3,901 0.078
5 29 92,371 1,272 0.014
3 20 49,289 565 0.011
1 2 1,213 342 0.282
4 8 25,802 222 0.009
1 1 311 172 0.553
79 530 1,165,856 67,220 0.0578

(CsA)
1
70
90
4WD



2001 (MoFED)

JICA
2002 11
1.2.
1.2.2
1
121
1) 1,500 2
2) 4,650 8
3) 3,650 3
4) 6,510 5
5) 5,400 7
6) 3,150 4
7 3,450 6
8) 2,350 1
9) 2,400 9
33,060
1.2.2
[ ]
(
)
1
1

1-4




1974 Water Well
Drilling Agency
1991 5
1.3.1
131
1997-2000 1 36.45
2002 11 12
1
103 10.39
2005-2007
2005-2006 4.99
1997-2005, 2005-2008,
2 2003,
1998
3 1 1995-1996
4 2001-2003
1998 2005
1,188
1-4
1.4.1
141
1 Water Supply and Sanitation Project 2005-2010 5 116 75%
5 230
Water Facility Program 180 EU 50%
2 EU NGO 290 2006 3
Africa Rural Water Supply and Sanitation Initiative 9 2015
3 ADB 80% 2006-2010 5
203 US$64M
UNICEF
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1.4.2

142
1 Water Supply and Sanitation Project 25 2002
1
2) UNICEF 50 (2004 2005 50
)
3 OAU AU 2004
4 2003
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2-1-2

40

2-1-3

5 2.1.1
2002 03
04 05 06
29 05
02 04
211 5

2002 2003 2004 2005 2006
154,067]*1 168,982[*2 166,299 63,950( 101,384
135,963| 175,062| 103,379 82,142 79,953
290,030| 344,044 269,678 146,092 181,337
- - - 110,768] 126,650
- - - 10,771 26,032
- - - 121,539| 152,682
14,452 31,400 15,710 16,540 12,310
33,533 39,500 19,184 6,700 4,800
47,985 70,900 34,894 23,240 17,110
338,015| 414,944| 304,572 290,871 351,129

*1 5,000 Birr *2 19,500 Birr
212 5

2002 2003 2004 2005 2006
4,273 3,805|*3 12,126 2,189 1,553
8,245 14,291 10,571 8,993 10,000
12,518 18,096 22,697 11,182 11,553
- - - - 2,159
- - - 2,914 885
- - - 2,914 3,044
1,972 1,100 370 260 210

1,527 380 - - -
3,499 1,480 370 260 210
16,017 19,576 23,067 14,356 14,807
= 4.7% 4.7% 7.6% 4.9% 4.2%

*3 9,155 Birr
28 68

05



Technical Vocational Education Training (TVET) Center?

NGO
10
JICA
40
Water Works Construction Enterprize; WWCE 2005 9
1
10
2-1-4
WWCE
WWCE 2.1.3
WWCE
213
100m 2004 UNICEF
50 30
100m 2002
10 2
4
2
2
1) TVET 3 3 Diploma
O&M 3 UNDP
9 Melkawerer ( Luci )
Kombolcha( ) Maichew( ) 3 21 2006
7 1 7
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1950
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20 30
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60

9
9 70-90
9 70
9
37 32 24 7
3
( 3 20 ) 6
9 4,433
USD493 : 1USD= 8.99Birr 2006 4 USD110

2004



25L 10 30
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24m 21.7m
4.0L/ 4.2L/
NGO 2004
50m? RC
1996
2.2.3 I ©
: i
5 = |
.
HR !
|5 : Legend
E —-——— Transmission Pipeline
i : ——— Distribution Pipeline
. : a @ Existing Well
Dia. 2" E i @ Existing Elevated Tank
O ° I, (o) Existing Public Fountain
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1.8L/ 8L/
3 25L 2
300m
2005
221
No.
1 Lister Petter 15.1kw 5 3
3  50Hz
2 AtalantaMotar | 400V 9.3k 18| Deutz SOKVA 11 Tandor ~ 17KVA
1999
3  50Hz .
3 Grundofos | 380v 40kw 21|  CISErPeter 25KVA 4
(SP8A-21)
4 Deutz 31KVA CAPRAI;I 1g<w 2'6E|ect3t60\/ .
ECO32-354 1999 nergy Gruppi rogeni
3 50Hz
Deutz 40KVA
5 Grundfos 380V 11.0kw 25 1
SP17-25A ECO32-354 1999
380V 50Hz Energy Gruppi
6 5.5kW Electtrogeni 15KVA Deutz 25kVA 1996
Energy Gruppi F.G.Wilson
7 Electtrogeni IKVA l175kva
1996
8 - - - -
380V 50H
9 4.2kW Lombardini , 3
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2-2-3

2-2-3-1

500m
2,000m
500m
125
2.2.9 2.2.10
450m
40 20
1,880m 30 15
176mm 420m 382mm
854mm 1,560
7
9 3 7 8
1 2
670m 1,070m
10.1 7.2

8.8

2-19

Average Anual Rainfall (mm/y)

2000

1800

1600

1400
1200

854 5

535.8

3828

314.9

176.7

400
200
. 0

mm Rainfall (mm

—&— Max. Temp. (
Min. Temp. (

500

450

1 400
1 350
1 300

£
250 £

1 200
4 150
100

Jan Feb Mar Apr Mar Jun Jul Aug Sep Ocg Nov Dic

1 50
0

= Rainfall mm
—e— Max. Temp.

Min. Temp.
50 500
45 + 4 450
40 | 1 400
35 4 350
30 | 41 300
25 | 1250 E
20 | 1 200
15 + 4 150
10 100
5 l 50
0 41—1_-_1_. L L L L 0
Jan Feb Mar Apr Mar Jun Jul Aug Sep Ocg Nov Dic
mmm Rainfall(mm)
—e— Max. Temp.(
Min. Temp.(
50 500
45 L -4 450
40 e 400
35 | / v_\ 1 350
30 300 _
25 | {250 £
T 20 — 200
15 - -1 150
10 100

r II 4 50
0

Jan Feb Mar Apr Mar Jun Jul Aug Sep Ocg Nov Dic

(hour)

(Sunlight)

@ Sunlight Hour (Hour)

l4 85 93 85 101 gy ., ;5 86 95 10103 gg

S O S S D KT
FTEEIRET YL P

229

5 10
National Meteorological Services Agency
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0-50

5-150

2.2.10
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(Ethiopian Institute of Geological Survey, 1988)



2-2-3-2

1
2.2.10
2
Ashangi formation basalt
2L/sec
3L/sec
2
WHO
WHO
2.2.3
WHO
mS/cm (1,000uS/cm)
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pH

TDS

2-2-3-3

VES

2 24

56 VES
2 VES
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224

VES 2 Ohm-m m
8 28 120-150
4 19 80-90
4 19 100-120
7 1 20 100 120
8 1 50 120 130
7 1 26 60
10 20 120-140
2
8 16 80-130
58 3
2.2.4
16 Ohm-m 50 Ohm-m
60m 150m
10 6
PVC 2 2
2 14m 30m
226

(>4.5 L/sec)
2.2.6
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227

L Sec L Sec L Sec
3.5 1.5 1.0
4.1 - 4.7
3.5 5.0 3.0
4.4 6.3 6.7
3.6 4.5 4.5
15 2.0 1.5
1.5 2.5 2.0
- - 3.0
1.8 6.7 6.7
2.2.7
*/min
o _y 2 S m Q m
_ Q re du U=r S T m*/min t min
4rT u 4Tt m S
u
228
(m)
2 10 20 30 50 100 150 200 300
17.29 10.96 8.28 6.68 4.76 2.32 1.17 0.58 0.11
0.82 0.65 0.58 0.53 0.48 0.41 0.37 0.33 0.29
1.35 1.09 0.97 0.90 0.81 0.70 0.63 0.58 0.52
1.35 1.79 1.52 1.35 1.15 0.88 0.72 0.61 0.45
7.11 4.60 3.50 2.85 2.09 111 0.59 0.32 0.08
9.56 6.34 4,95 4,15 3.14 1.82 1.11 0.70 0.26
1.30 1.0 0.86 0.78 0.69 0.56 0.48 0.42 0.35
100m 2m
300m 50cm
500m
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2-2-4
()
1
(Environmental Policy)

a
b)
c
d
e
f
g
h
[
i

2

EIA
EIA 2000
EIA
EIA

a) 100
b) 4,000m%/
c)

3

2-28

1997

Proclamation N0.299/2002



EIA JICA

1
EPA
EIA EIA
EPA
Agricultural and Natural Resource Bureau
MoWR
EIA
MoWR Environmental
Impact Monitoring and Evaluation Team
2 EIA
Proclamation N0.295/2002
Proclamation N0.299/2002
3 JICA
JICA
JICA B
JICA C
IEE
1

2-29



2-2-3-2

229 JICA

2-2-

2-2-3

JICA

|0 |m|>

2-30

229

2.2.8



2210

1 D
2

3 D
4 D
5 D
6 D
7 D
8 D
9 D
10 D
11 D
12 D

HIV/AIDS

13 D
14 D 500m
15 D
16 D
17 D
18 D
19 D
20 D
21 D
22 D
23 D
24 D
25 D
26 D
27 D
28 D
29 D
30 D
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500m

EIA EIA
EIA
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3-1
3-1-1
1
2002
(WSDP2002-2016) WSDP
WSDP 3.1.1 2001 44
14 2011 90 62 2016 90
62
2002 2006 29.3
2007 2011  29.9 2012 2016 37.8 96.9
311
2001 2006 2011 2016
44 14 59 30 74 46 90 62
Water Sector Development Program, Ministry of Water Resources
WSDP 2002
2004
3]
9
3-1-2
3.1.2

3-1



3.1.3

312
6
6
3
12
12
® 50mm @ 75mm 21,280m
50m® 130m® 6
50m® H=6m 1
¢ 50mm ¢ 100mm 19,740m
28
1
3.13
3t 10t 1
3t 6t 1
2 1
1
1
PDM 3.1.4




PDM

3.14




3-2-1

3-2-1-1

3-2-1-2

35 40

40
TDS 1,000 mg/L

90

10

34

650m 1050m
380mm



220V
18 24 6

PvC
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3-2-1-3

. 2002

100m
100m

3-2-1-4



3-2-1-5

1)
2)
3)
4)
5)
6)
7

4WD

12

3-7



3-2-2

3-2-2-1
@)
2010
10
7))
1
1996
1996 3.2.1
1996
3km
321
1996 2006
*937 1,500 18.7 5,200
18.7
533 4,650 24.2
154 3,650 37.2
1,660 6,510 14.6
1,504 5,400 13.6
- 3,150 00
- 3,450 [
- 2,350 00
327 2,400 22.1
33,060
*) 3km
1996 2006 14 37
3 1996 2000
10%

3-8




2)

2004 6
Zone 4
2003 2010 8 2010 2020 7
10 7 8
7
2
322
2006
2010 2015
1,500 8.0 2,041 2,999
4,650 7.0 6,095 8,549
3,650 7.0 4,784 6,710
6,510 7.0 8,533 11,968
5,400 7.0 7,078 9,928
3,150 7.0 4,129 5,791
3,450 7.0 4,522 6,343
2,350 7.0 3,080 4,320
2,400 7.0 3,146 4,412
33,060 45,418 63,035
2006
25Lpcd ) 1
3.2.3
21 89
74 3.24

39

2011



323

2006
2006
It/ / m’/ It/ m¥
= /
1 1,500 25 38 35 09 8 21.3%
2 4,650 25 116| 41| 70 103 88.9%
3 3,650 25 91/ * 35| 6.0 76 82.8%
4 6,510 25 163] 31| 70 78 48.0%
5 5,400 25 135/ 36| 50 65 48.0%
6 3,150 25 790 15| 60 32 41.1%
7 3,450 25 86 15| 50 27 31.3%
8 2,350 25 59 - - 0.0%
9 2,400 25 60 18/ 30 19 32.4%
324
20 30 ( ) 60
40 50 80
80 100
5 15
10 20
3.25
3.25
10 90
20 80
2
25Lpcd
50Lpcd

3-10




1
1 1 10
1
1 1
15
1 5 3.2.6
2005 12 UAP
1 20L/ 2012 100
UAP 20L
15 UAP
3.26
2010 1 1 UAP
() (m/ )
(2010 ) ™/ ) 7 )
2,041 1,224 122 1102 33.7 37.0 58.1 48.0
6,095 6,095 1,219 4,876 182.9 201.1 315.5 143.4
4,784 4,784 478 4,306 131.6 144.7 227.0 112.6
8,533 6,827 1,365 5,461 204.8 225.3 353.4 200.8
7,078 5,663 1,133 4,530 169.9 186.9 293.1 166.6
4,129 3,303 661 2,643 99.1 109.0 171.0 97.2
4,522 2,713 543 2,171 81.4 89.5 140.4 106.4
3,080 1,848 185 1663 50.8 55.9 87.7 72.5
3,146 1,888 189 1699 51.9 57.1 89.6 74.0
45,418 | 34,345 1,006.1 1,106.5 1,701.6 1021.5
Qh=Kx Qd/12
Oh m/ ) K
Qd (m°)
Town
2.0

3-11




3.2.7
3.2.7
L/ )
m3/ L/
*)
1.0
58.1 8 2.0 1.0 1.0
315.5 10 8.8 4.1 - 4.7
35 2.8
227.0 10 6.3 30 35
6.7
353.4 10 9.8 3.1 6.7 -
4.5
293.1 10 8.1 3.6 45 -
1.5
171.0 10 4.7 1.5 15 1.5
1.2
140.5 10 3.9 1.5 20 1.2
87.7 8 3.0 - - 3.0
1.3
89.6 8 3.1 1.8 67 -
40
465mg/L 358mg/L
5.75mg/L 3.0mg/L
3mg/L
320mg/L 1.1mg/L
1
1

3-12



1.0L/ 50
1
3.6
2
P=0.163xyxQxH x
n
P (W) y
(m¥/ ) H
el (15%) N
3
PG = M X me ﬂ X C
AV
PG (kVA) Xd*
av 0.3 Pm
B KVA
C
Hazen-Willlam
H=10.666x C1%x D*&x Q®x L
H (m) c
(m) Q
L (m)

3-13

29m3/
(1.0kg/L)
(m)
(40%)
3.0m
0.2
W

1.0 0.67

(C=110)
3/ )

8 m¥/



2010
12
8 50m?®
75m® 100m®
3.2.8
3.28
(m/ ) (m°) (m°) (m°)

58.1 29 50

315.5 158 50 100

227.0 76 35 50

353.4 177 50 130

293.1 147 50 100

136.8 68.4 50 50

140.5 47 50

87.7 44 50

89.6 30 50

2
0.5 6.0kg/cm?
3
1 500m
1
3-2-2-2

3.2.1
3.2.9
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3.29

Gubi Dowra Kelewan Derayitu Chifra Eli Wuha Nemelefen Waderage Kumami Dulecha
Ewl ! 1 ! ! 1 1 ! - 1 6
w1 (1 148m - 163m | 1 9m | 1 13m | 1 6m | 1 110m - 1 78m 6
w2 | 1 148M ] a30m 1 63m - - 1 6lm 1 110m 1 60 - 6
1 2 2 2 2 3 3 1 2 18
Q=0.186m*/ Q=0.090m*/ Q=0.138m%/
EwWl Q=0.246m*/ H=108m Q=0216m*/  [Q=0.09m°/ H=118m - Q=0.108m*/ 2 H=112m
H=129m 6.1kW H=186m H=88m 3.2kW H=100m 4.7kW
Q=0.168m*/  |Q=0402m*/  |Q=0.270m*/  |Q=0.09m*/ Q=0.072m*/ Q=0.077m*/ Q=0.318m%/
w1 - - H=67m H=96m H=139m H=112m H=112m - H=122m 6 H=138m
3.4kW 11.6kw 11.3kw 3.0kW 2.4kW 2.9kW 13.2kw
Q=0.06m*/ Q=0.279m*/  |Q=0.21m*/ Q=0.09m*/ Q=0072m*/  |Q=0.186m*/
w2 H=160m H=112m H=68m - - H=115m H=126m H=247m - 6
2.9kW 9.4kW 4.3kW 3.1kW 2.7kW 13.8kwW
17KVA 1 - 1 - - 1 2 - 1 6
23KVA - - 1 - - 1 - - - 2
28KVA - 1 - 1 - - - - 2
37KVA - - - - 1 - - 1 - 2 1
1 1 2 1 1 2 2 1 1 12
@ 50mm - - - - - - 1850m - 1210m 3060m
@ 63mm 1170m - - - - 4630m - - - 5800m
@ 75mm - 1280m 1170m - - - - 3030m - 5480m
@ 75mm( - - - 1190m - - - - - 1190m
@ 100mm 650m 5100m - - - - 5750m
1170m 1280m 1170m 1840m 5100m 4630m 1850m 3030m 1210m 21280m
@ 50mm - - - - - - - - 1 1
¢ 63 - 3 - - - 1 1 - - 5
@ 75mm - - 1 3 6 - - - - 10
@ 50mm - - - - - - 2 - 1 3
@ 63mm - - - - - 4 - - 4
@ 75mm - 3 1 - - - - 3 - 7
@ 100mm - - - 1 6 - - - - 7
@ 50mm 1 - 1 2
¢ 63 - 3 - - - 2 - - - 5
@ 75mm - - 1 2 5 - - - 8
@ 50mm - - - - - - 2 - 1 3
@ 63mm 1 - - - - 4 - - 5
@ 75mm - 3 1 - - - - 3 1 8
@ 100mm - - - 1 5 - - - - 6
1 12 4 7 22 11 6 6 5 74
50m° 1 1 1 3
100m* 1 1 2
130m* 1 1
50m° 1 1
@ 50mm 550m 70m - - 640m - - 420m 1680m
@ 63mm 460m - - - - 350m 390m 460m 160m 1820m
@ 75mm 860m - 990m 740m 250m - - - 2840m
@ 100mm 80m 330m 980m 740m 280m 200m 4300m 180m 7090m
@ 25mm - 290m 570m - - 400m 2730m 280m 4270m
@ 150mm - 590m 760m - 690m - - - 2040m
1010m 1890m 1090m 2540m 2170m 1520m 990m 7490m 1040m 19740m
5 2 3 5 3 3 2 3 2 28
@ 50mm 1 1 - - - 1 - - - 3
@ 63mm - - - - - 2 - 1 - 3
@ 75mm - 1 - 3 3 1 - - - 8
@ 100mm - - - 1 3 - 1 4 1 10
@ 125mm - 1 - 2 - - 1 3 7
@ 150mm - - 1 - 1 - - 2
@ 50mm 1 - - - - 1 - - 1 3
@ 63mm - - - - - 2 1 1 1 5
@ 75mm - 2 - 3 3 1 - - - 9
@ 100mm - - 1 1 2 - - 4 - 8
@ 125mm - 1 - - - 3 - 4
@ 150mm - - 1 - - - 1
@ 50mm 2 1 - - - 1 - - 1 5
@ 63mm - - - - - 1 1 1 1 4
@ 75mm - 3 - 2 2 1 - - - 8
@ 100mm - 1 1 1 2 - - - - 5
@ 125mm - 1 - - - - - - - 1
4 11 3 14 17 11 4 17 5 86
- - - - 1 - - - - 1
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3-2-2-3

1
91 112 52 4 259
100
100m
100m
100m
3.2.10
3.2.10
150
2
5.5 6
10

1

3

3211
kg
( 0.69MPax 51m¥/ x1 ) 950
3,700
6.5KVA 460
400 L=170m 100
300
5,510

3-17




6.00m

A

2.10mx  0.55m 2.10mx  0.55m
1.40mx
1.65mx  1.03m O Q 0.69m
[ ]
2.10mx  0.55m 2.10mx  0.55m \
\
100 x 3m
3.2.2
6x 4
4.0
6.0
1.1
3
3212
kg
( 100mx 23L/ x1 100mx 53L/ x1 ) 260
( ) 870
37KVA 2.0mx 0.9mx 1.3 1,180
3 720
(L 2.2m x B 0.6m) 00
3,430

3-18




4.30m

A
25mx  0.9m
5
2.2mx o
oo™ | QOO
|
A P \ v
23mx 1 1.7mx 1
323
4x 4
1.5
0.7 1.5L/ 2.0 3.5L/
100m
100 53L/ x 100 2
13kW 37KVA
90°
1

90° 2,200mm X 600mm Xx 500mm

3-19



150m

/TDS
3.2.13
3.2.13
1) 1 4x 6
10 ton
6.0m
3 ton
1 0.69MPa x
5.1m%/
1
1 6.5KVA
1 , L=170m
1 100Ax 3
2) 1 4% 4
6 ton
4.3
3 ton
2 112mx 23L/ x1
140mx 53L/ x1
1 37 VA
1 2,200 x 600mm x  500mm
2 150m
1
H /TDS
3 1 2 4  km
1 2 4  km
1 2 2000
1 2 2000
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