1)
(2)

1988 11

(1)2,985
(2)4,380

Baht

1998 3
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(€)) Baht
@) 1990 =100 [IFS 1
1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
Yen/US$ |144.64|128.15|137.96(144.79(134.71(126.65(111.20{102.21| 94.06 {108.78
Baht/Yen |0.1778|0.1974|0.1863(0.1767(0.1894(0.2006{0.2277(0.2461|0.2649|0.2330
100.64( 111.7 |105.43| 100 |107.2|113.5|128.85|139.25(149.90(122.99
CPI 86.3 | 89.6 | 94.4 | 100 |105.7|110.0|113.7|119.5 (126.40(133.80
)
A3) 100 1 9 30
*
( )+ x 100
+ x 100 100

MWA  Metropolitan Waterworks Authority
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1.2

2,400 m¥/

1.3

1.3.1
1961

1.3.2 1984

1.3.3

OECF

2000 1970 1984
1984
2,000 m/
1.3.2
) 1980
1
1982 86 5. 4%
6 1987 91
2
( ) 2000
1970
1984 1984
2 1988
1,600 m/ 547 m¥/ 173 ¥/
42 447 w/ 2,767

1986 / 87

— 231 —

NESDB : National Economic and Social Development Board,

MWA

1.3.3

m/



1984

1989
1-1 1988
2,767 m¥/ 1990 1
[ 1-1] 1984
m/
"83 | "84-"85| "86-"87 | "88-"90| "91-"93 | "94-"96 | "97-"00
1 2 1 2 1 2
800 1,200 1,600 2,400 2,800 3,400 3,800
547 547 547 530 530 530 530
173 173 173 170 170 170 170
1,520 1,920 2,320 3,100 3,500 4,100 4,500
447 198 160 0 0 0 0
1,967 2,118 2,480 3,100 3,500 4,100 4,500
D1 2,042 2 2,568 . A. 3,100 3,500| 3,826 ® 4,500
( ) 1984
() ? 1
21981
1995
1.3.4
1980 MWA
1983 5
MWA Critical AreaNo.1 No.2 1987
Critical Area No.1 10cm

Bang Ken district, Phra Khanong District, Bang Kapi District, Huey Khwang
District, Phra Pradaeng District
Amphoe Muang Samut Prakarn,
Min Buri-Lat Krabang Phli Districts
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Critical Area No.2

cm 10cm

Dusit District, Phya Thai District, Pathum Wan District, Bang Rak District,

Yanawa District

Critical Area No.3

cm
No.1 No.2 , Nonthaburi, Pathum
Thaniand Samut Prakarn
1.3.5
1988 6
900 m¥/
1988 12 400 m/
700 m/
(400 m¥/ ) ( 1,100 m¥/ )
1.4
1.
€y
10.3km x 3,400mm 10.3km x 3,400mm A7.5km x 2,800mm
7.5km x 2,800mm
182M/M 95M/M A 87M/M
@
4
2
8 3
400 m¥/
2.0m x 5.8km 1.5m x 5.8km
2.0m x 2.5km
310M/M 513M/M +203M/M
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2.
@
1992/01 1992/11 | 1992/03 1993/06 +7
( ) (11 ) (16 ) (+5 )
1989/05 1993/01 | 1991/12 1993/07 +6
( ) 45 2 ) (A25 )
@
1988/09 1990/05 | 1989/03 1991/06 +13
21 @8 ) G700 )
16 16 0
1988/09 1991/05 | 1989/07 1993/01 +20
33 D 10 )
25 34 9
1988/09 1990/12 | 1990/10 1993/02 +26
28 @ ) ¢l )
20 20 0
1988/09 1991/01 | 1989/05 1991/11 +10
29 Gl ) *2 )
22 22 0
( ) 1988/02 1991/06 | 1988/02 1993/02 +20
41 61 ) +20 )
3.
@
5,170 2,962 A2,208
OECF 2,985 2,066 A919
MWA 437 210 A 227
)
9,549 11,777 +2,228
OECF 4,380 3,929 A 451
MWA 1,034 1,839 +805

US$1=B25.3=¥125 (B1=¥5) (1988)
B1=¥4.268 (1996)
PCR  MWA

— 234 —




2.1
2.1.1
@
400 mé/
2.0m 1.5m
1990
353 m¥/ 180
@
10.3km Part A
7.5km Part B
Part B AITY
8
Part A
2.0kg/cm? 6.5kg/cm?
PartB

Part A 10
6 2.3.3
7 AIT: Asian Institute of Technology
8 PartB MWA
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2.1.2

€h)
@ Part B
25
Part A

9
2.1.3
€)) 20%

(
1987 1990 35% )
2-1
MWA
@ Part B
Part A 70% Part A
% Part B
PartB
[ 2-1

1987 1988 1989 1990 1991 1992 1993

100 110.8 124.1 135.1 142.2 141.1 142.8

- 110.80 | 112.03 | 108.86 | 105.26 | 99.18 | 101.24

1994/1995
2.1.4
€h)
MWA Metropolitan

Waterworks Authority MWA 1967
9 Part A

Part B
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Project Management Dept.

@

®

*

2.2

2.2.1

€Y)

MWA 6,000
985
1 MwA

@
MWA

NWTTI 1987 91

Phase
5 229
MWA

1984

1997 10
56

NWTTI  *°

1995 99
Phase

Phase Phase
5 809 MWA

1997 10 MWA
MWA

10 NWTTI

National Waterworks Technology Training Institute

— 237 —
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2.2.2

@
400 m¥/
1993 2,800 m¥/
2-2
90%
1991
[ 2-2] 3/
1991 1992 1993 1994 1995 1996
2,103 | 2,243 | 2,388 | 2,441 | 2,825 | 3,020
2,000 | 2,400 | 2,800 | 2,800 | 3,200 | 3,200
(%) | 105.2 93.5 85.3 87.2 88.3 94 .4
MWA
)
4
11 2_3
1 1997 MWA
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[ 2-3]

1993 1997
4 4 1997 12
5 12
10 6 15 1.8
57 75 20 2.03
7.49 7.49 6.5 9.2 7.43
(mg/1) 92 92 -8 98
(mg/1) - 6.7 150 7.3
(mg/1) - 25.6 200 28.48
(mg/1) 250 225 1500 168
(mg/1) 4 3.28 - 3.25
- . .4
(ng/1) 0.19 0.27 10 0.40
(mg/1) 0.67 0.97 1.0 0.06
(mg/1) 0.24 0.24 1.0 0.31
(mg/1) 0.06 0.1 0.5 0.01
14 480,000 660,000 - 0
MWA
€))
MWA 10 2-4
1992
1994
30 40% 57% 58% *°
8
MWA
MWA Water Loss Reduction Dept.
MWA
2 300mm 12,787,166m MWA 80%
1996 1996 4%
12
13
14
1 Water Utilities Data Book, Asian and Pacific Region, ADB, 1993
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MWA 2001
30% MWA
15,327,271m
8,317,875m, 54% 1996 16
[ 2-4]
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
3) 841.3| 859.6( 934.3(1,049.3(1,109.2(1,175.5(1,224.9(1,234.3|1,405.2(1,549.4
3) 523.0| 570.4| 628.2| 718.7| 781.3| 823.4| 836.1| 816.1f 870.3] 911.2
(%) 62.17| 66.36] 67.24] 68.49| 70.44] 70.05| 68.26/ 66.12 61.93] 58.81
(%) 37.83] 33.64 32.76] 31.51f 29.56( 29.95| 31.74[ 33.88| 38.07( 41.19
(%) 31.84 28.27 26.71 25.43] 23.30 23.71 25.82 23.62 28.79 32.45
) MWA
MWA 50%
Part B
4 Part A
1989 AIT
3%
PartB
Thoet Damri Rd. 1996 1996 1 ,




2.3

2.3.1
1993
2-5 1996 80% 25%
71% 100% @ MWA
2001 85% 90% MWA
50 km? 580km?
630km? 784 km?
19
2-6
[ 2-5]

1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

7,381| 7,052| 7,030| 7,126| 7,238| 7,144| 7,346| 7,563| 7,796| 8,026

4,886| 5,120| 5,230| 5,330| 5,450| 5,565 5,730| 5,929| 6,206 6,557

66.2| 72.6| 74.4| 74.8| 75.3| 77.9| 78.0[ 78.4| 79.6| 81.7

MWA
[ 2-6]
1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
(km?) 625 680 710 740 784| 822 893 969
) 8.8 | 4.4 | 4.2 | 6.0 | 4.8 | 8.6 | 8.5
MWA
2.3.2
1.3.4

1995 11 Dept. of Mineral

Resources, Ministry of Industry

18 Water Utilities Data Book, Asian and Pacific Region, ADB 1993
191992 400 ms/ 2.3.3
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Critical Area No.1 3cm

Critical Area No.2 lcm 3cm
Critical Area No.3 lcm
Area
2-5
MWA
2—7 1990
1994
1996 251.8 m¥/ 1996  MWA 4,245 m/ 5.9%
1998 2
1989
[ 2-7] m3/

1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

183.6| 170.4| 127.7| 40.8| 46.3| 61.4| 86.0|146.3| 187.4| 196.4

24.7| 25.8| 30.4| 32.6| 41.9| 44.7| 34.2| 45.5| 51.0] 55.3

208.2( 196.2| 158.1| 73.4| 88.2| 106.0( 120.3| 191.8| 238.4| 251.8

MWA
20
2.3.3
1984
1990 1990 2017 1984
1990
1992 400 m¥/
1993 2,800 m¥/
2 1984 / 1990
2-8
1995 94

20 Minburi, Bang Yai, Sai Noi, Bang Phlee, Bang Bo, Nong Chok, Bang Bua Thong 7
1997
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[ 2-8] m3/

1990 [ 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

3,160( 3,350| 3,540| 3,690 3,670| 3,870( 3,910| 4,550| 4,710| 4,870( 5,020| 5,170

2,875 3,039| 3,221 3,356| 3,382 3,850| 4,245| 4,540| 4,940( 4,940| 5,280 5,680

-285| -311| -319| -334| -288| -20| 335 -10[ 230 70 260 510

1990
1996 1997
MWA
2.3.4
€H)
MWA 1994
2 1995
50
25
1995 1990 091
1997 2000
1995 100%
@
FIRR 8.23%
Part
FIRR 12.42%
FIRR 25
15.01% 11.94%
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Assistant Governor
(Production and Transmission)

Deputy Governor
(Production and Transmission)

Secretary Sect.

Secretary Sect.

Accident Prevention Div.

Administration and Material's Sect.

Physicad Chemical and Toxic Analysis Sect.
Biological and Biochemical Analysis Sect.
Water Quaity Monitoring Sect.

Water Quality Control Div.

Administrative Unit
Safety Engineering Sect.
Protective Device Sect.
Technical Sect.

Water Production and Distribution
Analysis Div.

Administrative Unit
Water Production Analysis Sect.
Water Transmission Analysis Sect.

Samsen - Thonburi Water
Treatment Plant Dept.

Water Transmission
System Dept.

Distribution Pumping
Station Dept.

Repair and Maintenance Dept.

Bangkhen Water Treatment
Plant Dept.

Administrative Sect.

Administrative Sect.

Administrative Sect.

Administrative Sect.

Repair and Maintenance Works Supporting
Sect.

Technical Sect.

Administrative Sect.

Assistant Director

Raw Water System Div.

Assistant Director

Repair and Maintenance

Assistant Director

(Plant Service) (Pumping Control) Services Div. ] (Plant Service)
Production Maintenance Sect. Administrative Unit. Pumping Station Control Administrative Unit. Administration and Supply Sect.
Premise Maintenance Sect. Raw Water System Maintenance Sect. Services Section1- 5 Production Maintenance Sect.
Administration and Supply Sect. Raw Water Pumping Station Sect. Premise Maintenance Sect.
Assigtant Director Separate Water Supply Div. Assigtant Director Maintenance Workshop Div. Assigtant Director

(Plant Control) (Station Service) ] (Plant Production Control)
Water Quaity Anasysis Sect. Administrative Unit. Administration and Supply Sect. Administrative Unit Water Quaity Anasysis Sect.
Water Production Control Sect. Separate Water Supply Control System Sect. Premise Maintenance Sect. Mechanical Workshop Sect. 1, 2 Production Control

Separate Water Supply Service System Sect.

Administrative

Thonburi Water Treatment
Plant Div.

Water Distribution System
Control Div.

Production Maintenance and Materials Sect.
Water Production Control and Sludge
Treatment Sect.

Administrative Unit.
Maintenance of Water Distribution Sect.
Water Distribution System Control Sect.

Water Tunnel and Conduit Transmission
Maintenance Sect.

Electrical Workshop Sect. 1, 2

Instrumentation and

Assistant Director

Telecommunication Div. (Sludge Treatment)
Administrative Unit Sludge Treatment Sect.
Instrumentation Repair and Maintenance Land Scape Maintenance Sect.

Sect.
Instrumentation Standardize Sect.
Telecommunication Repair and Maintenance Sect.
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1984 1990

1984
1 2 2 1 2
1 2
800 1,200 1,600 2,000 2,400 2,800 3,400 3,800
(800) (400) (400) (400) (400) (400) (600) (400)
1983 1984 1985 1987 1990 1993 1996 2000
1990 1 2 3 3 4 5 6
800 1,600 2,000 2,400 2,800 3,200 3,200 3,200
(800) (800) (400) (400) (400) () ()
1983 1986 1989 1992 1993 1996 1998 2000
6 11 14 16 18 19
12 17
400 800 1,200
(400) (400) (400)
940 940 880
4,540 4,940 5,280

MWA

Stage Phasel




3-1

MWA

1,990 | 1,991 | 1,992 | 1,993 | 1,994 | 1,995 | 1,996

5199 5679 5653 6,709 6,619 7,063 7,390

1,806| 2,027| 2,310 2,553| 2,716| 3.271| 3,607

907| 890| 895 891| 994 1,698 1,900

11| 12| 15| 20 9] 10| 14

2,724 2929 3220 3464 3719 4,979] 5521

2475| 2,750| 2,433| 3,245] 2,900 2,084 1,869

213 449| 456| 342| 443] 454] 499

271| 256| 224| 225 233| 320 281

905| 957| 891| 881 906 1,011| 1,014

75| 145| 103| 68| 74| 100 120

1,251 1,358 1218 1,174 1,213 1431] 1415

1,437| 1841 1671 2413 2130 1,107] 953

) 476\ 484| 430| 484| 438 295 253
%) 276] 324] 206] 360] 322[ 157 129
) 125 125 102 120 94| 62 52
) 72| 84 70| 89 69 33 26
%) 262 259| 238] 248 215 210 205
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3-2

1,990 | 1,991 | 1992 | 1,993 | 1,994 | 1,995 | 1,996
899| 2.834| 2247| 1832| 2429 1579 1,382

527| - 39 - - - -
1,300 1158  914| 1021 934| 1100 985
375 496  462| 359| 393  461] 330
30 79 60 54 43 54 85
3131| 4567| 3722] 3266 3799 3,194 2782
14375| 14,652 15077| 15532| 17,703| 20,179 22,987
1094 1457| 3513| 6382 70201| 8140| 8403
653 645 626| 696| 756| 868 971
593|  604| 810 10201 1341| 1223 856
16,715| 17,358 20,026 23.811| 27,001 30,410] 33217
19,846 21925 23748| 27,077| 30,800 33,604| 35999
449| 487 687 708 726| 811 1,037
356| 432|  496| 558| 614 673| 731
1 639 648 629  643| 1067 2042 3151
- - - - 525 959
85 98| 157| 165| 234| 401 386
1529] 1665 1,969 2074 2641] 4452 6264
11,091 11,281| 11,267 12,068| 13715| 14,307| 14,074

93| - - - - - -
11,184 11,281] 11,267| 12,068 13715] 14,307| 14,074
12,713 12,946 13,236| 14,142| 16:356] 18759| 20,338
6173| 6497| 6779 7159 7338/ 7,650 8202
1455 2927| 4130 6123 7412| 7.460| 7683
-495| -446| -396| -347| -306| -266| -225
7,133] 8978 10513 12,935 14.444] 14844 15660
19,846 21924 23749 27,077 30,800 33,603] 35,998
) 2048| 2743| 1890 1575 1438 717| 444
) 359 410] 443 478 469 442 435
) 91.3| 857] 919 952 959 1043] 1117

7 (
MWA
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