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56,100m*/

TDS

14 _3Kkm 16.1km 1.8 km

15.9km 7.2km
2002

400mm



RC 1 2,500m?
25.8m x 25.8m x 5.3m
RC 1 1,500m?
20.8m x 20.8m x 5.3m
RC 1 1,000m?
15.8m x 15.8m x 5.7m
PC 1 14,000 m®
46.7m X 17.4m
300mm x 2,072m
300mm x 6,141m
300mm x 7,798m
300mm x 1,572m
300mm x 1,338m
200mm X 722m
600mm x 3,080m
400mm x 480m
5.0m/ x 90m x 132 kW x 2
150mm x 125mm
16kg/ x 2
1 1
12m x 10m x 6.3m
300mm x 1
150mm x 3
100mm x 2
WAJ 3
23.10 21.99
1.11
3 39
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2-1-6
2-1-7 WAJ
2-1-8
2-1-9
2-1-10
2-1-11
2-1-12
2-1-13
2-2-1
3-1-1
3-1-2
3-2-1 WAJ
3-2-2
3-2-3 WAJ
3-2-4
3-2-5
3-2-6 WAJ
3-2-7
3-2-8
3-2-9
3-2-10
3-2-11
3-2-12
3-2-13 WAJ



3-2-14 WAJ 2004
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3-2-26 DS NOs e e 3-51
3=2-27 e eeeeeeeaaaeaaaas 3-77
3-2-28 e eeaeaeeeieeeeeaeeeeaaan 3-81
3-2-29 e eieaeeeaeeeeeaeaeaaaan 3-83
3-2-30 e eeeeeeaaaeaaas 3-92
3-2-31 PDM ... 3-98
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3-5-3 e 3-115
3-5-4 WA e 3-116
3-5-5 WAJ e 3-116
3-5-6 3-118
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3-2-9 2010 WA e 3-32
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3-2-11 e 3-41
3-2-12 e 3-46
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3-2-14 TDS NO3 e 3-51
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3-4-0 e 3-107

3-4-2 e 3-110



c/P Counterpart

DBO Design, Build & Operation

DOS Department of Statistics

E/N Exchange of Notes

EIA Environmental Impact Assessment
EPA Environment Protection Agency
JICA Japan International Cooperation Agency
JOob Jordan Dinar

Jv Joint Venture

M/D Minutes of Discussions

NWMP National Water Master Plan

MOE Ministry of Environment (MOE)
MOH Ministry of Health (MOH)

MWI Ministry of Water and Irrigation
NGO Non Government Organization

ODA Official Development Assistance
0JT On the Job Training

PC Priestesses Concrete

PDM Project Design Matrix

RC Reinforced Concrete

RO Reverse Osmosis

TDS Total Dessolved Solid

WAJ Water Authority of Jordan
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1
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72 10.9
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180%

80
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8 85
7,700 m®
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8.0 85 m
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2020
15.25 m
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Water Authority of Jordan
WAJ
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WAJ

160 m?

80
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National Water Master Plan
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)

2004

98

4
50 52 2004
31
95
84
150
480m 710m
2

Water Strategy 1977

1-2

12

72

2004



1977

(@) <Water Policy(1997 1998 )>
1997 1998
Water Utility Policy
Groundwater Management Policy

Irrigation Water Policy

Waste Water Management Policy

® 3

2004 2006 3

48 2003 40 2006
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(  JoD)

2004 2005 2006
0.300 0.000 0.000 0.300
2.019 0.000 0.000 2.019
0.076 0.000 0.000 0.076
0.350 0.000 0.000 0.350
0.000 1.000 0.000 1.000

@ WA

WAJ 2025 3

3
2025 11 150
130 9
®
84 11 150
130
1-1-3
@
2004 GNI 2,140 () GDP 1
2.1 2 25.3
3 64.6 3
1980 INMF 2004 7
2000
WTO 2001 EU
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@

®

Zarga Governorate 12
799 2004
2002 03
4,177 JOD
2003
Minitry of Health 2002-2004
1-1-1
1/100,000
2004 2003 2002
0.46 0.23 0.24
A 2.41 4.11 3.97
2.98 1.76 2.28
1455 1309 1476

1-5

95
5,590 JOD 1J0D=137.61
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m/

2004
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1
50%
1
80 L/
JICA 1994 96
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138 L/
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1-2-1

@
(O]
(6))
*
®)
4,000 m®
2,000 m®
1,000 m*
12,500 m?
400mm><2,200m
400mm><100m, 300mm><2,300m, 250mm><1,900m
150mm><6,800m, 200mm><1,000m
2.7m3/min><87m><75kW><4
600mm  200mm 15,900m
®)
(@) 74
(€)) WAJ
©
100 46.7km
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€y

96

2002

ODA

99
6

12

20
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@ ODA
1 ODA
ODA 2000-2004 1-3-1 2003
2,044.25 44427 225.90
JICA 7 1999
12 3 4 2003 3
1 6
472.57
1-3-1 ODA
2000 66.49 18.48 84.97 19.68 104.65
2001 49.1 14.78 63.88 -21.19 42.69
2002 18.24 14.38 32.62 -32.82 -0.20
2003 60.94 8.71 69.65 -21.32 48.33
2004 11.07 9.21 20.28 ~25.59 -5.31
ODA 2001 2002 2003 2004 2005
2
2002
2003
1996 180
1-3-2
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6.6
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12.75
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74.22

12.5 m¥Y/ 25
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GTZ
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2006

125, 000
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USAID
Build & Operation

KW
3.5
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DM
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2-1-1

o

- MWD MWI
of Jordan - WAJ

JVA 1977
1992
JVA
@
WAJ
2-1-1

MWI

WAJ

(JVA

WAJ

2-1-1

MWI

WAJ

(Ministry of Water and Irrigation

Water Authority

Jordan Valley Authority — JVA

JVA 1983
JVA
MW I
JVA WAJ
MW I MW
-300 400
) WAJ (WA ) 3
8
7,000
3
2-1-2
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|

| H

| T
| i

| T
T

|

|

2-1-1 WAJ

2-1-2 WAJ
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2-1-1

2004

41 71 19
12 324 269
231 3 56
81 216 11
103 1 43
12 216
135 1
615 615 615

2-3




2-1-2

@ WA
WAJ 2-1-2
2004 60
(31%) (49%)  80%
26.3 Job
49.7  JOD
WAJ 1997 2001
779 JOD(2004 )
50%
2-1-2
( JoD)
2002 2003 2004
47.3 55.6 62.4
19.5 21.7 23.9
17.9 19.9 20.8
84.7 97.2 107.1
23.7 24.2 24.8
40.9 46.6 52.0
3.2 3.4 4.0

67.8 74.2 80.8
16.9 23.0 26.3
59.9 60.1 62.2
10.5 21.5 13.8
70.4 81.6 76.0
-53.5 -58.6 -49.7

2004 43.3 JOD

2-4

3



2-1-3 WAJ

JoD
2002 2003 2004
28.7 43.6 43.3
@
2003 2004 WAJ 2-1-4
1 2003 1.15 Job
WAJ
2-1-4 WAJ
JoD
2003 2004
1.
3,678.3 4,171.4
265.5 342.5
4.8 2.8
48.4 44.8
3,997.0 4,561.5
2.
397.2 485.7
11.1 13.8
7.6 3.9
415.9 503.3
4,412.9 5,064.8
1,455.5 1,785.6™
3,930.6 3,913.3"
64.4
118.3
5,568.8
-1,155.9
*1 WAJ
®
3 1997
2001
37 74 240
37 74 342
2003 1

2-5



As-Samra

2-1-5
JoD
D
()
0-20 0.30 2.00 0.600x1.12
21 - 40 0.30 0.14 x V - 0.8 (0.04 x V -0.2) x1.12
41 - 130 0.30 0.006556 x V2 — 0.12224 x V (0.002889 x V2 - 0.07556xV) x1.12
131 0.30 0.85 x V 0.35 x V x1.12
| 0.30 1xV 0.5 x V x1.12
2)
()
0-20 0.30 1.30 0.60x1.12
21 - 40 0.30 0.075 x V - 0.2 (0.035 x V - 0.1) x1.12
41 - 185 0.30 0.004517 x V2 — 0.10568 X V (0.001828 x V2 - 0.038103 xV)x1.12
186 0.30 0.85 x V 0.35 x V
| 0.30 1xV 0.5 x V
3)
)
0-20 0.30 1.30 0.60
21 - 40 0.30 0.075 x V - 0.2 0.035 x V - 0.1
41 - 185 0.30 0.004517 x V2 - 0.10568 x V 0.001828 x V2 - 0.038103 X V
186 0.30 0.85 x V 0.35 x V
()
0.30 1xV 0.5 x V
Vv (™)
2001 2003
©)
3 2-1-6 2004 WAJ
262 47% 52

2-6



2-1-6

2002 2003 2004
cm®/ cm’/ % cm’/ cm®/ % cm’/ cm’/ %
93,804,578 49,444,874 47.3 106,251,701 54,683,396 48.5 120,493,242 65,718,238 45.5
31,352,868 18,134,540 42.2 31,644,363 19,123,776 39.6 32,754,704 20,527,547 37.3
34,412,052 15,217,373 55.8 36,965,882 17,934,637 51.5 37,687,744 18,031,784 52.2
6,051,075 3,025,654 50 5,894,874 3,156,196 46.5 6,060,838 3,254,897 46.3
18,338,840 8,447,588 53.9 18,099,177 8,761,868 51.6 20,177,343 9,127,550 54.8
11,172,589 5,373,182 51.9 10,167,608 5,341,267 47.5 10,991,645 5,740,546 47.8
3,005,388 1,665,457 446 3,055,668 1,737,657 43.1 3,070,173 1,821,641 40.7
7,970,928 3,801,402 52.3 7,115,711 3,786,809 46.8 7,068,872 3,975,973 43.8
14,685,630 10,064,218 31.5 14,956,020 10,342,241 30.8
16,852,935 4,953,655 70.6 17,348,140 5,514,294 68.2 16,875,224 5,869,600 65.2
3,485,172 2,071,642 40.6 3,365,938 2,106,679 37.4 3,101,994 2,242,647 27.7
4,148,732 2,606,294 37.2 3,821,816 2,912,237 23.8 4,267,173 2,967,955 30.4
245,280,787 124,805,879 48.2 258,686,898 135,401,057 44.6 262,548,952 139,278,378 47.0
WAJ 2-1-7 43 (2002 )
48 (2004 ) 35 (2002), 31%(2004)
2-1-4 60 69
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2-1-3

WAJ

2-1-7 WAJ
2002 200 3 2004

(€H)
1,401,277 | 1,235,368 1,423,922
29,388,898 | 34,442,413 | 39,156,969
1,161,355 | 1,415,397 1,221,183
167,327 137,433 230,003
23,473 21,665 18,725
1,417,126 | 1,337,092 999,469
1,629 2,828 2,141
1,568,108 | 1,381,502 1,483,742
2,216,503 | 2,127,702 1,562,587
164,691 527,430 485,798
134,497 205,896 192,148
66,720 69,801 27,881
131,116 76,372 56,212
10,529 14,939 13,626
659,917 818,758 790,223
1,984 21,761 102,248
356,333 458,217 499,143
149,534 112,354 64,627
876,118 895,988 1,259,234
79,951 49,654 27,528
B B 16,420
B _ 79,432
_ _ 141,570
B B 42,132
B _ 15,555
60,561 _ 90,405
47,99 73,331 142,149
446,001 674,221 1,130,738
B _ 413,849
40,531,644 | 46,100,122 | 51,689,749

@
29,388,898 | 34,442,413 | 39,156,969
1,568,108 | 1,381,502 1,483,742
1,401,277 | 1,235,368 1,423,922
47,996 73,331 142,149
8,125,365 | 8,967,508 | 9,482,967
67,714,922 | 74,203,100 | 80,753,954

(©))
% 43.4 46.4 48.5
% 35.0 32.6 30.7
% 2.3 1.9 1.8
% 2.1 1.7 1.8
12.0 12.1 11.7

19 269

56

24
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2001

64




WAJ 2000
2-1-8
2-1-8
172" 3/4" 1 2" 3" 4" 6" 8" 10" 12" 16"
3,894 | 10,534 5,824 6,493 113 628 293 177 2 20 27,983
0.139 | 0.376 | 0.208 | 0.232 | 0.004 | 0.022 | 0.01 | 0.006 0 0.001 1
2
2mg/1 1.5mg/L
2-1-4
@
D
1934 1964
400 mm
1967
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2)

1975
1984
2001

WAJ

2-1-3
2-1-9

1984
10

2-10



2-1-9 /
m/ )
/ 2002 2003 2004

1 Al-Azrg Well 15,344,983 17,177,737 16,711,424
2 |Al-Hashimia Well (2) No.2 392,990 480,610 457,900
3 |Al-Hashimia Well (3) No.3 1,278,840 1,529,930 1,561,650
4 |Al-Hashimia Well (5) No.5 909,070 1,054,760 1,037,780
5 |Awajan well (21) No.21 326,390 488,710 919,640
6 |Awajan well (22) No.21 254,020 399,012 421,598
7 |Awajan well (23) No.21 1,024,500 1,707,150 1,766,990
8 |Alhallabat Wells 3,761,500 2,962,180 2,641,480
9 |Zarga wells 4,024,300 4,910,860 3,991,430
10 |Marheb wells 1,080,811 996,029 1,026,510
11  |Om-Rumana well 36,128 0 58,772
12 |Beren well No.(2) No.2 203,957 272,440 262,943
13 |Beren well No.(3) No.3 8,7,970 130,336 169,220
14 |Altamwen well No.(3+4+5) 1,045,581 992,779 886,883
15 |Sarout Spring 67,931 71,947 66,146
16 |Alok Spring 36,913 54,164 47,833
17 |Al-Qinnia Spring 384,454 385,165 322,556
18 |Al-Rusayfa Well (18) No.18 170,643 103,582 205,065
19 |Al-Basatine Well (1) No.1 636,450 436,310 475,030
20 |Al-Basatine Well (1) No.1 320,265 539,458 394,820
21  |Mokhaym-Hetten Well (1) No.1 53,076 10,667 4,853
22 |Phosphate Deep Well 326,796 251,525 275,115
23 |Al-Rusayfa Well (18) No.18 0 0 1,159,978
24 |Phosphate Well (2) No.2 0 278,737 380,732
25 |Phosphate Well (5) No.5 0 432,500 765,669
26 |Al-Qwardour 9,459,600 9,392,588 8,829,664

41,147,176 45,059,176 44,841,681
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a)

b)
3
480m 710m
2-1-4 2-1-10
2-1-11 2-1-12

2-12



2-1-4

2-13



2-1-10

(mm) (km)
1 700 9.0 2002
2 400 7.2 1986
3 300 5.8 1980
4 150 6.4 1992
2-1-11
(mm) (m3/h) ©) (Kw)
1 250x200 500 350 710 1982
2 250x200 300 360 440 1982
3 250x200 380 380 450 1982
4 250x200 380 380 - -
5 250x200 300 350 - -
6 250x200 380 380 630 1985
7 250x200 500 350 - -
8 250x200 500 350 680 1985
9 250x200 300 350 630 1987
10 250x200 500 350 680 2001
1 250x200 500 150 320 1991
2 250x200 500 150 320 1991
3 300x250 500 150 320 1991
4 250x200 300 150 185 1991
5 200x150 300 150 200 1991
6 300x250 500 150 355 1992
1 150x100 300 100 160 1992
2 200x150 300 100 160 1997
3 150x100 300 100 160 1968
4 250x200 300 120 160 1985
5 250x200 500 250 500 1985
6 200x150 500 250 500 1984
7 150x125 300 250 335 1990
8 150x125 500 230
9 150x125 300 275
10 150x125 250 170 160 1999
11 150x125 300 100 160 1992
1 200 150 150
2 200 150 150
3 200 120 125 - -
4 200 80 120 - 1982
1 150 50 200
2 150 75 132
1 200 150 100 2002
2 200 150 100 2002
1 300 400 50 2001
2 300 600 50 2001
3 300 450 50 2001

2-14




2-1-12

(m*)
1 12,000 609 602 RC
2 4,000 567 572 RC
3 4,000 648 644 RC
4 750 - - RC
5 250 - - RC
@)
2-1-13
2-1-13

8

6

32

7

6

26

2

87

2-15




2-2

2-2-1
@
UASID
@
A
2
5
10m

75

2-16

WAJ

2007

380km



*

100
2-2-2
@
35 km
@
900
16
6
12 2 14
50 3
11 3
2 2 3
A

80cm

9 40

400

2-17

700

10

40

1,000

450m

(200

32



*

D

450m

2)

2-2-3

Environment

50MCM

700m

4,025km

Environmental Impact Assessment:EIA

EIA Directorate

2-18

2
62.4MCM
8-9

Ministry of
EIA
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3-1
3-1-1
1977
3 2004 2006
84 1 1
2025 150 130
[ )
[ )
[ )
3-1-2
[ )
o 4
[ )
4

3-1



3-1-1 2010
3-1-2
3-1-1
@
@
©)
4
O
2,500
1,500m
1,000 3
14,000m°
300 x 2,072
300 X 6,141
300 X 7,798
300 mm x 1,572m
300mm x 1,338m
200mm x 722m
600mm x 3,080m 400 mm x 480m
5m/ X 0 x 132 KW x 2 1
16kg/ x 2
12m x  10m x 6.3m
6
®)
(6) 37.4 2010
(7 WAJ
(©)
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3-1-2

2005 2010
1 336,265 373,711 373,711
2 329,540 373,711 373,711
3 6,725 0 0
4 98% 100% 100%
5 30 0
6 70 0
7 / 12 - 72 12-72 72
8 bar 0-10 0-15 1-7
9 m/ 40,300 56,100 56,100
10 m/ 27,807 38,700 42,100
11 % 31 31 25
12 Ipcd 84 104 113
13 Ipcd 122 150 150
14 -
15

10m

3-3




3-2-1
o
D
2)
3)
4)
WAJ
5)

3-4



6)

7

TDS

@

480m-710m

®

40

3-5

12

72



* 1

WAJ WAJ
WAJ

®

(©)

™

®

WAJ

WAJ

3-6

24km

WAJ



WAJ

WAJ
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3-2-2

3-2-2-1
@
JICA 1996 JICA
2015
2010
2015
2010
2015
@
2003 2005 5 2020
WAJ 2025 WAJ 3-2-1
WAJ Balga Mafraq Jerash
WAJ
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3-2-1 WAJ

1994 2003 2005 2010 2015 2020 2025
DOS DOS DOS DOS DOS WAJ
1 340,261 472,848 499,601 565,253 633,317 702,667 772,006
2 13,936 17,7500 18,754 21,218 23,773 26,376] 28,979
3 9,764 12,880 13,609 15,397, 17,251 19,140, 21,029
4 134,495 240,630, 254,244 287,654 322,291 357,583 392,869
5 36,218 48,243 50,973 57,671 64,615 71,691 78,765
6 1-5 534,674 792,351 837,181 947,1931,061,2471,177,457]1,293,648
7 104,326 69,649 73,590, 83,2600 93,286 103,502 113,715
8 (6,7) 639,000 862,000 910,7711,030,4531,154,533[1,280,9591,407,363,
9 2,397 2,533 2,866 3,210 3,561 3,913
10 9,239 9,762 11,045 12,375 13,729 15,084
AJ (8,9,10) 873,636 923,066[1,044,364/1,170,1181,298,249[1,426,360
() 2.79 2.5 2.3 2.1 1.9
1) 1994
2) 2003 2020 DOS Department of Statistics
3) 2025 1.9 WAJ
3-2-2
1
3-2-2
2005 2010 2015 2025
303,902 337,096 368,327 425,723
18,754 21,218 23,773 28,979
13,609 15,397 17,251 21,029
336,265 373,711 409,351 475,731
() 98 100 100 100
329,540 373,711 409,351 457,731
2004 98 Ministry of Planning and Statistics, 2004
2005 98 100
3-2-2
©)
WAJ

Apparent Loss

3-9
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3-2-3 WAJ
2002 2003 2004
m/ | 34,412,052 | 36,965,882 |37,687,744
m/ | 15,217,373 | 17,934,637 |18,031,784
% 55.8 51.5 52.2
JICA 1996
31
2005
1996
WAJ 2025 2-2 5 2010
3-2-4
3-2-4
2005 | 2010 | 2015 | 2025
WAJ % 31 28 20 15
*1 25
31 25 20 15
*1: 2-2 5
©) 1
WAJ 2025 1 2010 108 L/
2025 130 L/ 2025 15
2005 2025 11
3-2-5
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®

3-11

3-2-5 1 1
2005 2010 2015 2025
AJ
% 31 28 20 15
1 Ipcd 90 108 125 130
1 Ipcd 130 150 156 153
% 31 25 20 15
1 Ipcd 84 113 125 130
1 Ipcd 130 150 156 153
A
< T \
A )
: : A
i i 1.2 1]35
1.0 : : 1.0
v i v : A4
1 'S 12 1 12
B
2015
2015




2010

®)
1)
2004 WAJ 3-2-6 1 12
0.92 6 1.10
1.1 1.5
1.2
3-2-6 WAJ 2004
1 2 3 4 5 6 7 8 9 10 11 12
(m3/ )[94,309(102,036| 96,902 (104,529(107,347|113,271|108,982(104,543[102,825|103,222| 98,471 | 94,353 |102, 566
0.92 | 0.99 | 0.94 1.02 1.05 1.10 1.06 1.02 1.00 1.01 | 0.96 | 0.92 1.00
2) 1
1.5 WAJ
1.35
2010
WAJ 1.35
3)
3

3-12




2025 WAJ 12
2010 8
2010 WAJ WAJ 12
@
WAJ 2.5 bar - 7.0 bar 25 70m
4 4
15 20m 2.5 bar
1.0 bar
®)
EPA  EPANET2

Hazen-Williams

H  10.666 C 5 D% Qi% |

H (m
Q (m*/sec)
D (m
L (m
C = Hazen-Williams C 110

€))

DS NO,

3-13



pH (6.5- 8.5) -
TDS 500 1500
TH 300 500
LAS(MBAS) 0.2 0.5
NH, 0.5 0.5
Al 0.1 0.2
Mn 0.1 0.2
Fe 0.3 1.0
Cu 1.0 1.5
Zn 3 5
Na 200 400
Ccl 200 500
SO, 200 500
(mg/1)

As 0.01

Pb 0.01

CN 0.07

cd 0.003

Cr 0.05

Ba 1.5

Se 0.05

B 2

Hg 0.002

Ag 0.1

Ni 0.07

Sh 0.005

F 2

NO, 2

NO, 50*

70 mg/1

3-14




(10)

@

(&)

®

*

®

WAJ

(©)

)

®

©®

(10)

an

12)

13

(€)

as)
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3-2-2-2

@
3-2-7 3-2-1 3-2-3
3-2-8
A. 2004 8 WAJ JICA 1996
B. M/D WAJ WAJ
C. JICA
3-2-7
B. WAJ
A. C.
(wo )
1. 2015 2025 2010 ( )/72015 C )
2.
() (4,000 m®) @ @ (2,500 m*)
(2) (2,000 m*) (&) (@3) (1,500 m®)
3) (1,000 m®) (©) (©) (1,000 m%)
4) (12,500 m®) 4 (@) (14,000 m®)
@ - Zarq @ @ -
( 400mm x 2,200 m) - ( 300 mm x 2.1km)
) 400 mm x 100 m )
- 300mm x 2,300 m -
250 mm x 1,900m
( )
3) - 150 mm x 6800 m 3) Hashemeye ) -
200 nm x 1000 m - ( 300 mm x 7.8 km)
O ®
( 300 mm x 6.2 km)
*) -
150mm-400mm x 14.3 km 300 mm x  16.1 Kkm
@ ® @
@
Dia. 600 mm to 200 mm, L = 15,900 m 600 mm to 200 mm, L 600 mm to 200 mm, L = 7.2 km
= 15.9 km
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3-2-1

3-17

-

H- o

3 km
{




Henlme

M/D

2 WAJ

3-2-
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3 km
]

| imzolmoom

3-2-3
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3-2-8

WAJ

—

3-20

710m
550m
630m
560m 590m
2025
710m 645m
. 150 mm - 400 mm x 14.3 km - 300 mm x 16.1 km
° 600 mm - 200 mm, 15.9 km - .600 mnm - 200 mm, 7.2 km




. 150 mm - 400 mm x 14.3 km - 300mm x 16.1 km

1.8 km
. 600 mm - 200 mm, 15.9 km - 600 mm - 200 mm, 7.2 km
L] —
2002
. 1
. 6
4
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400mm 1
@
3-2-9 3-2-4 12 72
2m
3-2-9
No.
Z-A 48
Z-B 48
Z-C 48
Z-D 72
H-A 48
H-B 48
H-C 24
S-A 24
S-B 48
S-C 24
S-D 12
S-E 48
S-F 72
JICA 1996
3-2-5
3-2-10
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3-2-10

(m

625-530

708-615

610-530

560-480

3-2-6
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3-2-5

| P e G

3-25

B 0 4 ST e e




LV w

\\u/é%

480

150 m

\/ 530

[

\_/530

\/ 480

750
650
600

550

500

750

650

550

500

3-2-6
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®

100
3-2-11
3-2-11
2005 2010 2015 2025
270,315 | 297,236 | 320,299 | 358,948
33,587 39,860 48,028 66,775
18,754 21,218 23,773 28,979
13,609 15,397 17,251 21,029
336,265 | 373,711 | 409,351 | 475,731
O)
1 3-2-12
3-2-12
m/ ) m/ )
2005 2010 2015 2025 2005 2010 2015 2025
32,4001 44,6001 50,000 54,900 38,900 53,500 59,900 66,000
4,000 6,000 7,500{ 10,200 4,800 7,200 9,000 12,300
2,300 3,200 3,700| 4,400 2,700 3,800 4,400, 5,300
1,600 2,300 2,700 3,200 2,000 2,800 3,200, 3,900
40,300 56,100 63,900 72,700 48,400 67,300, 76,500 87,500
©)
1)
WAJ
WAJ
WAJ
WAJ 3-2-13 2
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3-2-13 WAJ

20.5

m3/

2010

2005

2010

2015

2025

AJ

m/ ) 40.44

57.20

66.61

79.64

m/ 14.71

20.48

23.32

26.54

2) WAJ

2004 WAJ

m/  0.14 mé/
m/

3-2-14 WAJ

38.89

44 .86

m/

WAJ

10.46

16.43

3-2-14
m/

m/

1.07

0.24
mé/
37.44

2004

m/

44.86

10.46

(€))

55.32

WAJ

-16.43

WAJ

-0.24

WAJ

-0.14

@)

-16.81

-1.07

®

37.44

(4)WAJ

37.82

3)

3-2-7

2006
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3-2-15

( m/ )
3.94 450 m¥/ 2005
5.26 600 m/
2006
45 2006
USAID
45 m/
100 2015
100 me/
(BOT) 120 80
USAID

3-2-7
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4)

WAJ WAJ 3-2-16
WAJ 3-2-17
[ ]
. 2006 WAJ
. 2006
WAJ
e 2015
3-2-16 WAJ
( m/ )
2004 | 2010 | 2015
44 .86 44 .86 44 .86
10.46 | 10.46 | 10.46
55.32 | 55.32 | 55.32
-16.43 | -6.25 | 0.00
-0.24 -0.62 -0.69
-0.14 -0.15 -0.18
-1.07 -1.07 -1.07
17.88 | -8.09 | -1.94
37.44 47.23 53.38
3.94 3.94
5.26 | 5.26
3.16
9.20 12.36
37.44 56.43 65.74
WAJ 37.82 | 57.20 | 66.61
3-2-17 WAJ
( m/ )
2005 2010 2015
AJ (37.82) 57.20 66.61
AJ 40.40 57.20 66.61
14.70 20.48 23.32
- 0 0

(37.44): 2004
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2010 16.43 m/ 6.25 m/

57.20m*/
2015
3.16 m/ 2015
95
(©) WAJ
WAJ 2005 3-2-8 2010
3-2-9
\.\.\ - '/‘/‘/ b \
— — —— —_ \

8,376

3,588

48,808
1 94,498 11.381
ﬂ
29987 45,049

10,935

|

3-2-8 WAJ
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28,666

6,000

8,376
EI

N 5,500

19,311

31,289

104,567 15,723
PS STTTTT T 2
Ve N
‘ N
I I
67,778 I :
L p

44,600 10935 10,794 ;

26,330

3-2-9 2010 WAJ
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)

D
3-2-10 3-2-18
3-2-18
m
5991, 4667,
A 625 640
8272, 8271
B 1505, 1504 710 WAJ
C 429, 419 640 645
D 413 585
A WAJ
WAJ
B 1995 WAJ
C 625m WAJ
D 585m
WAJ 630m
570 480m
585

3-33




] 600mm- i
.

¥
L
"
e
i
] \

3-2-10
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2)

3-2-10
T-A 2 700mm
400mm 700mm 2002
400mm

T-B

400mm

400mm
T-C
T-D 200mm  300mm
1980

700mm

T-E
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3)

D-A
D-B
200mm
D-C
150mm
D-D
150mm
®
1)
8 3-2-19
WAJ 2025
2025 2025
3-2-19
@ | . 2025
((L9)
2010 2025 2010 2010 2025
17,800 | 33,000 4,000 | 13,800 14,000 | 33,000
2,400 6,200 0 2,400 2,500 6,500 2,500m?
1,300 2,700 0 1,300 1,500 3,000
900 2,000 0 900 1,000 2,000
(hr) >8 >12
2)
3-2-20
5
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3-2-20

m mm
T-A 9,100 700
T-B 2,500 400
T-C 2,080 300
70 10,750 -
T-D1 4,600 700
T-D2 6,150 300
T-E 7,800 300
3)
2002
™/ ) (m (kw)
No.1 150 100 75
( No.2 150 100 75
o™/ ) (m
No.1 300 90 1
( No.2 300 90
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4)

3-2-21
3-2-21
m mm
D-A - -
D-AL 3,080 600
D-A2 1 480 400
D-B 1,572 300
D-C 1,338 300
D-D 722 200
5)
2015
WAJ
6)
®
1)
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3-2-11

100mm 2
150mm 3
6
2)
400mm 3-2-11
300mm 1
(10)
1
3-2-11
3-2-22
300mm  200mm
300mm  150mm
2)
3-2-11
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3-2-23

abhownN

600mm
600mm
600mm
600mm
400mm
400mm

300mm
300mm
300mm
300mm
300mm
200mm

300mm
300mm

100mm
200mm

300mm
300mm

200mm
150mm

RPINEFPRPINPFPRPOOOE WN B

200mm

150mm
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3-2-11
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3)

WAJ
600 - 200mm

4)

80 100mm

5)

6)
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( )
2 ( )
WAJ
7
T
11)
2010
1
150mm > 125mm 2
5 m/min (300 M}/ ) 1
90 m 1
132 kw
2 ( 1 1)
12)
1
RC 4m  5m RC
2,500 m 1,500 m? 1,000 m?
4m
RC
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9m

3-2-24

14 ,000m®
RC
PC
3-2-24
" (m (m m
14,000 645 654 9 PC
2,500 710 714 4.1 RC
1,500 625 629 4.1 RC
1,000 585 589 4.5 RC

2)

3)
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4)

648m

11 3
11

4,000m®
648m

648m
3-2-12

3-45

654m



@200

oo (N

600

U é @300

600
T OO
| B

N\ 400 P,

\b closed

@600 @700
@400x3
; V 654m
AV
648m = -
A A .
o4sm 644m ? |
Z X
N @700
J
700
N L (: )
J J
600 _®— >
v X
400
400
3-2-12
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13)

1)
WAJ 1.5mg/1

0.2-0.8mg/1
70km
23km
50km
28km

12,000m®
2)
3-2-25
C 1
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3-2-25

80m
3)
105,000 m*/ 16 kg/
126,000 m*/
2 mg/1
3 mg/1 1.4

2529/ 10.5kg/
378kg/ 15.75kg/

800kg
3.2 /
10

0 ~NOoO Ok, WwN -

PR R RPRPRRPRNDN
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a»

WAJ

D

2)

3-2-13
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WAJ



3-2-13

15)

NO,

TDS

10

3-2-14

RO

RO

300mm/400mm

3-2-26

NO,

TDS
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1050

—t

T
2088
71
3-2-14 TDS NO,4
3-2-26 TDS NO,4
m/ TDn?g/ [ 105 N?nsg/ 1 NO;
mg/1 mg/1
1

8,376 2,223 58

10,935 1,050 63.1

31,289 476 10.7

50,600
889 30

2

8,376 2,223 58

104,567 476 10.7

112,943
606 14

10,935 1,050 63.1

39,665 606 14

50,600
702 25
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(16)

RC 1 2,500m®
25.8m x 25.8m x 5.3m
RC 1 1,500m®
20.8m x 20.8m x 5.3m
RC 1 1,000m®
15.8m x 15.8m x 5.7m
PC 1 14,000 m?
46.7m X 17.4m
300mm x 2,072m
300mm x 6,141m
300mm x 7,798m
300mm x 1,572m
300mm x 1,338m
200mm x 722m
600mm x 3,080m
400mm x 480m
5.0m/ x 90m x 132 kW x 2
150mm x 125mm
16kg/ x 2
1 1
12m x 10m x 6.3m
300mm x 1
150mm x 3
100mm x 2
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