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1-1-1
1-1-2
1-3-1
2-1-1
2-1-2
2-1-3
2-1-4
2-1-5
2-1-6
2-1-7
2-1-8

2-1-9
2-1-10
2-1-11
2-2-1
2-2-2
311
3-2-1
3-2-2
3-2-3
3-2-4
3-2-5
3-2-6
3-2-7
3-2-8
3-2-9
3-2-10
3-2-11
3-2-12
3-2-13
3-2-14
3-2-15
3-2-16
3-2-17
3-2-18
3-2-19
3-2-20

MCTPC
NPVC
NPVC

JCA
JCA
AFD

Km6

AFD

2000 2003

(1991 2003

(1991 2003

3-10
311
3-15
3-16
3-27
3-28
3-40
3-42
3-45
3-46
3-49
3-50
3-52
3-54
3-54
3-59
3-60
3-61



3-2-21
3-2-22
3-2-23
3-2-24
3-2-25
3-2-26
3-2-27
3-2-28
3-2-29
3-2-30
3-2-31
3-2-32
3-2-33
3-2-34
3-2-35
3-2-36
3-2-37
3-2-38
3-2-39
3-2-40
3-2-41
3-2-42
3-2-43
3-2-44
3-2-45
3-2-46
3-2-47
3-2-48
3-2-49
3-2-50
3-2-51
3-2-52
3-2-53
3-2-54
3-2-55
3-2-56
3-2-57
3-2-58
3-2-59
3-2-60
3-2-61
3-2-62
3-2-63
3-2-64
3-2-65
3-2-66
3-4-1

3-5-1

3-5-2

3-5-3

3-5-4

T2
T2
13

Km6
Km6

NPVC

3-61

2.86km
2.86km

3-62

3-62
3-63

0.4km
0.5km
5.82km 6.08km
6.08km 6.77km

3-64
3-65

----------- 3-66
----------- 3-66

3-67
3-68

3-68

3-69

3-69

3-69

3-70

3-72

3-73

3-74
3-75

3-76
3-77

3-78
3-79

3-80

3-81

3-82

3-83

3-84

3-85

3-86

3-87
3-88

3-89
3-90

391
3-92

3-93
3-94

3-95

3-96

3-97

3-98

3-99

3-100
3-108

2000

3-114
3-118

2003

3-125
3-126

______________ 3-126
------- 3-126



1-1-1
1-1-2
1-1-3
1-1-4
1-3-1
1-3-2
2-1-1
2-1-2
2-1-3
2-1-4
2-1-5
2-1-6
3-2-1
3-2-2
3-2-3
3-2-4
3-2-5
3-2-6
3-2-7
3-2-8
3-2-9
34-1
3-5-1

NPVC

Km6

NPVC

1-1

1-5

1-5

1-6

1-7

1-8

2-6
2-16

2-20
2-25

2-26
2-27

2003

3-8

3-9

3-22

3-30

3-43

3-46

3-53

3-105
3-107
3-120
3-124






1981 1 5 5 5 2001 2005
5 5 2020
MCTPC 1997 9 ”Development Plan for Communication, Transport, Post and Construction, Year 1996 —
20207 90%
100% 80%
1999 9 ”Prime Ministerial Decision on Management and Development of Water Supply
Sector (No.37)” 80%
2003 3 2004 2 JICA
40,000m3/
20,000m3/
10,000m3
Km6
2.6km 14.6km
6 7 3 8 6 17 2 22 3 6
17 5 23 6 2



2004

1

AFD
AFD

RC
- 8.0m> 3.5m>< 15.5m
- 8.0m>< 6.0m =48.0m
15.3 m3/min><19.5m><75kW >3
@350mm><3
@350mm ( ) =3
@1,000mm >3
@1,000mm <3
)
@300mm <7 ( )
@300mm <3
@150mm <1
5ton ( )
@700mm><  15m
@500mm>< 15Mm
¢p500mm  I)x2
x x<
RC 1 =2.3
2.8m><  5.6m>< 5.1m> 4.5m
( )
RC 1 =1.0
2.8m>x  2.8m>x< 5.1mx 3.84m




RC 4 =23.7 ( )
8.55m>=< 10.15m> 3.7m>< 3.05m
- RC 4
=2.1 hr( =3.5hr)
8.55m>  33.0m>< 4.05m>< 3.43m
( )><23 /
¢300mm ( ) =<8
@250mm><4
( )
0.75m*/min>60m> 15kW><1
RC 1
.5m? =10
RC 6
4.55m>  10.5m
=49._6m*/ =147.8m/d
=0.36m*/min/m?
=1.00m*/min/m?
=1.0mm, =1.0m
¢ 700mm <6 ( 1 /
=<6 SUS )
¢@500mm 6 (1 /)
250mm <6 (1 /)
Valvoset =<6 ( 1 / )
¢@400mm>< ¢p250mm 17.9m3/min><12m
><55kW>=<2 ( 1 )
@400mm><2
@400mm <2
@400mm><2
@400mm ( )><2
@500mm <1
¢@500mm ( )>=<1
P250mm 49.6 m*/min>3,000mmAq><37kW>=<2 ( 1
@250mm><2
@250mm ( )><2
@250mm <1
RC 1 =1.8
3.0m>  6.05m> 3.7mx>< 2.98m
( )
RC 1 =0.7
3.0m>< 3.0m>< 3.7m>< 2.49m
@700mm>  110m
@600mm><  110m
@600mm =<1 (
RC 10,600m? =5_8hr( )




25.0m><  50.0m>< 5.0mx< 4.0m>=<2

30.0m>< 5.0m>< 6.5m> 4.0m>=<1
@700mm ( =<2 (
)
@700mm ( I)><2 (
)
@600mm
RC =300m?
30.4m>< 10.0m
@300mmx¢p200mm 12.1m3/min>75m
><220kW>=<4
@300mm><4
@300mm <4
@300mm <4
@300mm  )>4
5ton ( )
0.2m3/min><7m><0.75kW>=<2 ( 1 )
¢600mm ( )><1
@700mm><  16m
@600mm>< 15m
3
RC
1.5m><  1.5m>< 2.3m>< 5.2m3><3
@500mm <3
4 (1 )
1ton ( )><1
@1.0m>< 1.3m> 1.0m*><3
@350mm =<3
2 (1 )
RC
1.5m> 1.5m>< 2.2m>= 5.0m*><3
@500mm =<3
4 ( 2 2 ) ( 1 )
1,400kVA
« )
C )
( )
( )




( )
RC
=213m2>=<3F ( )
30.4m><  10.0m><3F
( +172.20m)
°
°
[ ]
[ ] [ ]
( )
[ ]
°
]
( )
. @ 250mm . @250 mm 7.7

7.65m3/min><19_5m>< 37kW
=<3
[ ]
@ 200mm
4 .5mP/min><40m> 45kW>< 1

m*/min >< 20.5 m > 45 kW>3

*@250mm * @250mm
* 250mm * (p250mm
C )
5ton 5ton
<3 ( ) x<1




¢@500mm(

)
@500mm @500mm
><1 ><2 >
x<
RC 1 =1.6
( )
x<1 —
( )
oRC 4 J RC
. ( )
°
° =37.8 °
@400mm <2 @400mm ( )
=<2
oRC 4 °
L] °
( )
. =2.0 hr( .
3.2hr) .
@150mm <2 ( @150mm <2
)
@ 250mm .
x4 °
@300mm <4 ¢@300mm ( )
>4
. @ 250mm
[ ]
[ ]
oRC 4 o
L]
°
o . =36.9m2/  (4.5m >
o =45.1m2/ 8.2m)
(5.5m><8.2m) . =149.1m/d
. =122m/d . =0.36m*/min/m?
. =0.60m3/min/m2 o =1.00m*/min/m?
. =0.15m3/min/m2 .




( 0.8mm

1.0m) 2 4
@300mm ¢300mm
=<4 ( <4 (1
1 /) /)
@250mm @250mm
<4 (1 /) =<4 (1
/)
@450mm * 450mm
<8 ( 2 /) <4 (1
/)
. 1
@450mm @450mm
<4 (1 /) =<4 (1
/)
— 300mm><300mm
<8 (2 /)
* 200mm —
<4 (1 /)
L]
— @250mm
<4
1 7)
[ ] [ ]
[ ]
[ ]
@350mmx¢p250mm
14.5m*/min>
18m><60kW>=<3
@450mm @450mm
>1 (=1
- @450mm <1
@200mm
<1
— . @ 250mm




@100mm @100mm
>4 >4 (1
/)
oRC 2
. =3,940m?
° =4.7hr
@400mm <2 @400mm <2
¢ 300mm
<6
@ 350mm
<2
@
200mm <2
@450mm —
— @450mm> 50m
RC =160m? .
[ ]
¢ 250mm > 150mm @250mm><150mm
6.3m3/min> 5.9m3/min>< 75m > 120kW
67m><110kW>=<4 <4
@250mm
>4
* 200mm * 200mm <4
* 200mm
* (p200mm
) >4
— 0.2m3/min> 7m><
0.75kwW>=<2 ( 1 )
5ton 3ton
( )
2 .
)
[ ]
@400mm
« =1
[ ]
]
o5.5m® FRP RC
=<3 1.1m>=<1.1m>< 2.2m><




o0.1m® 2.6m3><2
x<1
[ ]
>3 @ 400mm <2
<3 (1 )
<2
@1.0m>= 1.3m>=<3 @1l.0m>< 1.3m><
1.0m*><2
¢ 350mm <2
<2 (1 )
¢0.8m® FRP RC
=<2 1.35m><1.35m>= 2.2mx><
«0.05m°PVC =<1 4.0m*><2
[ ]
400mm <2
<4 2
2 1 )
750kVA
. ( )




)
(
)
( ( )
)
)
( )
— (
)
)
( )
. D300mm
D350mm — D400mm
[ )
@ 400mm >
<1 18m3/min><5m><30kW><1
— 0.2m3/min><7m>=
0.75kw>=<2 ( 1 )
GL +170.50
+172.00m
Alum Alum
( )
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RC 2 =7,500m* =3.5hr
20.0m><  70.0m>< 3.76m>< 2.68m>=<2
@1,100mm =<2
@600mm
@700mm x<2 (
)
RC =200m? 20.0m>  10.0m
@300mmx¢p200mm 13.1m3/min>71m>220kW>=4
@300mm><4
300mm <4
@300mm x4
@300mm ( )><4
5ton ( )
0.2m/min><7m>=0.75kW>=2 ( 1 )
@600mm ( )>=<1
@700mm> 30 m
@600mm> 49 m
@200mm> 40 m
@700mm>< 11 m( )
@700mm @200mm >
4.5m3( @2.4m><  3.0m)
665 NI/min >< 0.69 MPa > 5.5
kw >< 2 ( )
@700mm>< 127 m ¢300mm>< 82 m
@700mm >
1,000kVAx1 1,000kVA><2
( )
)
( )
( )
Km6
@150mm>< ¢p125mm 4.2m*/min><28m>
30kwW><3 2
@150mm =<3
@150mm ( ) <3
@150mm <




EDL 3 380V
100 kVA
>
* m 1 m

DCIP¢700 1,220 340

DCIP¢600 1,580 1,560

DCIP¢400 4,685 40

PVCp150 5,150 750

12,635 2,690
* 1 1
50 36.5
Casel
1 29.55 29.16
0.39
Case 2
1 29.11 28.72
0.39
1. 40,000 m3/ 2003 38.5%
2010 47.0%
2. 20,000 m3/
3. 80,000 m3/ 7,500m3
BHN
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ADB Asian Development Bank

AFD French Development Agency

BD Basic Design

DCTPC Department of Communication, Transport, Post and Construction, Vientiane Capital City
D/D Detailed Design

DFR Draft Final Report

DHUP Department of Housing and Urban Planning, MCTPC

DIP (DCIP) Ductile Cast Iron Pipe

FS (F/S) Feasibility Study

GM General Manager

GOJ Government of Japan

GOL Government of Lao PDR

HWL High Water Level

ISO International Organization for Standardization

IWD Internal Waterway Department

JCA Japan International Cooperation Agency

Lao PDR Lao People's Democratic Republic

LDCD L eakage Detection and Control Division, NPVC

Lpcd litre per capita day, unit water consumption per day per capita
LWL Low Water Level

MCTPC Ministry of Communication, Transport, Post and Construction
MD Minute of Discussion

MOF Ministry of Finance

MP (M/P) Master Plan

MPH Ministry of Public Health

NPVC Nam Papa Vientiane Capital City, Water Supply Company of the Vientiane Capital City,
(NPNL) (NPNL in Lao Language)

NRW Non Revenue Water

NSC National Statistical Centre

PvVC Polyvinyl Chloride Pipe

S, Construction Supervision

UFW Unaccounted-for Water

VUDAA Vientiane Urban Devel opment and Administration Authority
WASA Water Supply Authority, DHUP, MCTPC

WB World Bank

WRCC Water Resources Coordination Committee

WTP Water Treatment Plant
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1-1
1-1-1
«y
2
1-1-1
1-1-1 2007 140,000m3/
20,000m3/ 80,000m3/ 100,000m3/
40,000m3/ 40,000m3/
2007 F/S
40,000m3/
1-1-1
2003 2004 2005 2006 2007 2008 2009 2010
651,850 | 669,467 | 687,084 | 707,300 | 727,516 | 747,732 | 767,949 | 788,165
251,549 | 263,558 | 275,567 | 294,508 | 313,448 | 332,388 | 351,329 | 370,269
% 38.5% | 393% | 40.1% | 41.5% | 42.9% | 442% | 45.6% | 47.0%
347,235 | 363,789 | 380,342 | 404,221 | 428,100 | 451,979 | 475,858 | 499,737
% | 724% | 724% | 725% | 728% | 73.1%| 734% | 73.8% | 74.1%
/! 1728 | 1724 1720| 1716 1712 1708 | 1704 | 1700
m3/ 43439 | 45418 | 47398 | 50507 | 53,617 56,726 | 59.836 | 62,946
m3/ 34812 | 36,296 | 37,780 | 39,626 | 41472 | 43319| 45165| 47,011
m3/ 78,251 | 81,714 | 85,177 | 90,133 ] 95,089 | 100,045 | 105,001 | 109,957
% 30.0% | 29.0% | 28.0% | 274% | 268% | 262% | 25.6% | 25.0%
m3/ 111,496 | 114,899 | 118,302 | 123,963 | 129,625 | 135,286 | 140,948 | 146,609
m3/ 122,645 | 126,389 | 130,132 | 136,360 | 142,587 | 148,815 | 155,043 | 161,270




1-1-1

180,000
160,000 | /
140,000 —
(é 120,000 } /

100,000

80,000

60,000 80,000m3/

40,000

20,000

20,000m3/

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

¥
1)
1964
1983 20
2-1-4
2)
2 1980 ADB 1992 1996
80,000m*/

3,000m>



1-1-2

1-1-2 1981 1 5 5 5
2001 2005 5 5 2020

MCTPC 1997 9 ”Development Plan for Communication,
Transport, Post and Construction, Year 1996 — 2020”

90% 100% 80%
1999 9 ”Prime Ministerial Decision on Management and Development of Water Supply
Sector (No.37)” 80%
2003 3 2004 2 JICA
MCTPC 1-1-2



1-1-2

g JICA)
> ‘;
< A 20041 |
=
MP/FS  JICA)
/) 1989 /\ 2000 T
MP ~ MP
[ UNDP ) E MCTPC) ]
1981 1988) 1999.9
) a1
) * 2020 80%
7% GDP )-T6% ) .
1986 1990) 19979 ﬁ
(1996-2020)
. 2020 90%
100%
10.35% GDP )-46h ) e
1991 1995)
2001.3
) .« 2020 3 l
1996 2000)
2001 2005)
. 2005
— > > '€ > '€ > '€ >
g g g 5 g 2
— — — — N N N
1-1-3
1986
1994 8
1997 2000 5%
1-1-2
GNP
80%
IMF



1-1-2

1990 1998 1999 2000
4,033 4,974 5,097 5,279
GNP 827 1,583 1,476 1,519
1 210 320 290 290
( ) -54.9 -76.5 89.7 -8.5
95 =100 59.1 275.2 619.4 -
1,768.0 2,436.8 2,526.7 2,499
1US$= 707.75 3,298.30 7,102.00 7,887.64
DAC
km2 236.8
ODA 2002
1-1-3
29 37% 61% 4
1-1-3

2003 5,922

GNP(USS) 2000 290

GNP 90-02 3.8

90-02 24

/1000 2002 100
1 /1000 2003 88.94

2003 54.3

2002 20

90-02 4.7

( 2000 37/61/29
( 2000 30/67/19
1) CIA The World Fact Book
2) The State of the World’s Children 2004, UNICEF
5
5




1-1-4
5
%
Male Female Male Female
Cambodia 73 55.2 59.5 115 99 31
Indonesia 42 64.8 68.8 59 46 78
Laos 88 53.3 55.8 144 137 35
Malaysia 10 70.8 75.7 15 11 39
Myanmar 83 54.6 60.2 137 118 72
Philippines 29 68.0 72.0 40 30 86
Singapore 3 75.9 80.3 4 4 100
Thailand 20 65.3 73.5 31 19 84
Viet Nam 34 66.9 71.6 52 37 75
Average 42.44 63.87 68.6 66.33 55.67 66.7
Japan 3 71.9 85.1 5 4
Source: State of World Population 2003, UN Population Fund
Unit:Infant mortality(Per 1,000 live) Access to Safe Water (%)
1990 10
3 5 1991 - 1995 3
1992 - 1996 27% 2000 80%
5
1-2
5 2001 2005
2020
90%
100% 80%
2003 3 2004 2 JICA
80,000m3/ 20,000m3/ 100,000m3/



2007 40,000m3/ F/S
®
®
®
®
1-3
1-3-1
1960
100,000m3/ 20,000m3/ 40,000m3/ 60,000m3/
40,000m3/
1-3-1
1963 20,000m3/
1983 20,000m3/
1992 40,000m3/ 40,000m3/
1996 40,000m3/ 40,000m3/
2004 2015
M/P
F/S
2005 20,000m3/ 40,000m3/
( )
1-3-1 1-3-1



1-3-1

)

1,000,000

500,000

ma/ ) 1\
200,000
100,000 / /
’/
03 T3 m > m S " >
2 2 2 8 ] 8 ] g
3 3 3 3 3 < < <
[ 1963 1983 1996
20,000m3/ 20,000m3/ 40,000m3/
) ) )
40,000m3/
)
a
o
> JICA)
2 [;
N
s 1002 200011 T
BD JICA) [ MP/FS  JICA) ]
1980
[ FS ADB ) ]
40,000m3/
i
1991
MP
UNDP  WB )
1989 ey /\ 2000
MP MP
UNDP ) > MCTPC)

JICA

2000

JICA

2000

2002

JICA 1998 2000
JICA 2001 2003
JICA 2002 2005

JICA

2004

JICA

2004

JICA

2005




1-4-1 AFD
)
2004 3
Naxaithong
1,000m3
2
)
AFD
2003 JICA
AFD
7
AFD
FS 2004 9 11
2005 2
3
©) 2
2 2004 3
50
(4)
'2004 7 8  AFD
3 15M/M

AFD
AFD ADB
Nongteng
1,000m3
2003 9 2004
AFD
JICA
2004 4
JICA
2004 5 AFD
FS AFD
2005 9 10
2005 10 !
2007
2004 4 15



2004 20
2004 7 7
AFD 2.7
1-4-2 ADB
ADB ADB
DHUP WASA
ADB 2002 ”Vientiane Urban Infrastructure and Services Project, Loan
1834-LAO (SF)” 25
3
1-4-3 WB
WB 2003 NPVC
WB NPVC
(
WB
1-4-4
ADB WASA
NPVC
2
ADB ”Vientiane Urban Infrastructure and Services Project, Loan 1834-LAO (SF)”
T2 1
ADB

1-10



T2

T2

2004

10

2004

1-11

11

ADB






2-1
2-1-1

Ministry of Communication, Transport, Post and Construction, MCTPC MCTPC

2-1-1
MCTPC
a)
b)
MCTPC MCTPC
MCTPC
DHUP WASA
a) Department of Housing & Urban Planning, DHUP
b) Water Supply Authority, WASA
DHUP
a)
b)
c) WASA
WASA MCTPC 2003 DHUP WASA
a) MCTPC MCTPC
b)
c) MCTPC
NPNL:

Nam Papa Nakhone Louang NPVC  Nam Papa Vientiane Capital City NPVC

NPVC



NPVC 1991 2

420 320

NPVC 2-1-2
MCTPC DHUP

18

100

2003



2-1-1 MCTPC

SJIOLISI]
ut Hd.1LD JO $adJO

S9OUIAOI]
01 DD Jo uauntedoq

SIOUIQAOL) [BIOUIAOI]

(Vsvm)
KAuoyny Addng 19180

ooueur] 29
Suruueq jo juounaedoq

uoneIAY Jo jusuntedaq

r
1

Kuoyny skemprey

|

QIMINISUT YdIeaSay ueqln)

Suruued ueqin
29 Sursnoy jo juounredoq

UOTJBOTUNTIIIOIJ[S ],
29 1504 Jo Juounredoq

j1odsuer] jo yusuntedo(

sagpug
29 speoy] Jo juounredoq

[onuo)) jo jusumreda

[ouuosIag 29 uoneziue3iQ
Jo juounredo(q

————qm g —————————————
|

(3ourqe))
01JJ() [eIoUan)

IOJSTUTIA QIIA

JISTUIIN




2-1-2 NPVC

| d1m duoSuey], — 103u9)) Sururel], |—
dLA enopel H uS1so( 2 AoaIng |—
Suoqejooyig U009 9IUBUIUIRIA
> Jo youerg < < 4 < < < 1 29 UONONNSUO) <
uor0s SunaIej uono9s [eLoley uor)09g Sununosoy uor)99S UonoNpoIJ uornoag Suruuelg Honoos
Amoqeyjuey) uonensiuiwIpy K10)08 ]
> Jo youelg + » + » + + 1 101 A\ Sunjuuq <
| BUNOSARS JO yourig H dip oarjoey] |
uonONPOIJ 29 [BIIUYId |
[esouan) Aindoq 1oBeue [E0U0D Andoq Texouan) Anda(q
Jeueypesis
o B A H  dimowruyy g

IoSeur|\ [eIOUSD)

$10J0211(] JO pIeog

[10UN0D) dANRNSIUTPY




2-1-2

NPVC 2000 2003 4
2-1-1
2002 2000 165%
2002 2000 118y, 100%
90%
80%
2000 269 70%
/m3 2002 547 /m3 60%
143% 0%
40%
3 218% ’
30%
2003 0%
2004 10%
0%
NPVC 2000 2001 2002 2003
NPVC 0 (Water Sales) [ (Connection)
O
2-1-3 2000 2003
2-1-3 NPVC 2000 2003
3,000
2,000
2 1,000
X

-1,000

-2,000

-3,000




2-1-1 NPVC

Y ear 2000 2001 2002 2003

No Description A/C number Kip Kip Kip Kip
1 Income 12,271,763,089 16,001,968,928 19,977.874,771 20,960,893,408
1 Income ( water sales ) 7131 6,409,602,225 10,298,908,368 15,527,275,211 16,141,442,380
2 |Income ( connection ) 7132 1,889,288,381 2,070,099,939 2,026,892,017 2,093,439,288
3 |Income ( undertake project ) 7134 2,657,239,853 2,139,850,030 995,547,237 999,164,301
4 |Income ( material sales ) 731 378,138,859 161,197,998 105,346,226 57,494,812
5 |Income ( vehicle rental ) 732 56,307,471 69,908,765 61,764,161 92,137,800
6  |Income ( meter rental ) 733 594,251,503 1,046,741,984 1,097,666,222 1,184,413,233
7 Various Products of current Management 758 13,387,916 13,142,500 12,467,300 10,526,765
8  |Profits on exchange 763 73,055,311 85,062,386 56,020,756 171,802,674
9 Other financial income 768| 108,658,395 68,206,396 55,852,232 114,215,809
10  |Sale of fixed assets 771 12,450,000 30,000 2,300,000 35,600,000
11  |Penalties Imposed 772 42,395,899 48,820,562 36,743,409 60,656,346
12 |Other Exceptional profits 778 36,987,276 0 0 0]
1 Expenditure 15,173,229,057 19,072,958,732 21,587,869,024] 21,369,118,197|
A |Purchase Material and equipment 8,316,527,285 10,995,759,485 11,157,122,306 8,830,635,177]
1 Purchase Raw materials principal ( foreign ) 6111 916,226,223 1,386,932,837 2,016,751,790 1,684,116,280)
2 Purchase Raw materials Auxiliary ( foreign ) 6112 753,241,650 825,065,030 1,241,854,120 912,887,230
3 |Purchase Pipe ( foreign ) 61120 2,032,207,143 2,667,599,749 1,252,382,741 838,127,808
4 Purchase Spare part ( foreign ) 61122 0 420,609,249 107,945,082 160,839,900
5 Purchase Raw materials Auxiliary ( local ) 61312 0 1,888,050 13,098,700 0
6 Purchase Pipe ( local ) 61320 842,949,497 710,825,756 1,193,244,437 2,242,873,982
7 Purchase Fuel for stock ( local ) 61321 652,443,363 777,585,399 651,855,903 596,584,600
8 Purchase spare parts ( local ) 61322 66,164,300 80,808,857 77,311,000 77,402,800
9 Purchase construction material ( local ) 61323 209,786,358 259,740,068 268,970,730 362,711,195
10  |Purchase tools (local ) 61324 43,285,280 68,133,150 52,923,000 181,370,750,
11  |Purchase office supplies ( local ) 61325 377,348,625 442,250,300 267,569,575 517,208,330
12 |Purchase Electricity ( not stock able ) 6172 2,422,874,846 3,354,321,040 4,013,215,228 1,145,852,564
13  |Purchase tools ( not stock able ) 6173 0 0 0 77,884,988
14 |Purchase office supplies ( not stock able ) 6174 0 0 0 32,774,750,
B |Service Expense and administrations 6,856,701,772 8,077,199,247 10,430,746,718 12,538,483,020
1 |Location of vehicle 621 197,435,616 389,014,061 755,596,929 1,110,728,911
2 Insurance charges 6231 13,677,069 11,226,292 12,246,743 15,007,918
3 Insurance social security charges 6232 0 15,684,403 118,713,929 159,498,521
4 External Remittances 6245| 88,694,270 58,896,595 68,162,774 85,772,658
5 |Water meter service 6246 10,218,177 21,413,191 36,779,899 109,900,358,
6 Transport Charges on purchases 6251 23,672,580 19,337,580 32,157,800 12,574,500
7  |Travel 6255 46,243,810 87,280,410 103,517,712 90,470,880
8  |Sports Charges 6256 58,579,500 23,819,630 26,837,600 38,972,000
9  |Expenditure for training 6258 37,278,943 19,303,575 37,566,278 94,977,744
10 |Mission, Meetings, Receptions 626 32,593,173 33,710,355 63,418,875 58,752,781
11  |General Sub-contractor 627] 1,144,834,205 1,076,017,818 1,311,802,508 1,621,123,811
12 |Newspaper, Advertising, P T T 6281 76,848,197 116,522,799 198,673,958 232,336,825
13  |General M nent charges 6288 92,062,526 178,461,573 275,252,490 579,512,481
14  |Import Taxes 631 357,789,600 259,787,600 238,627,900 180,057,500,
15 |Registration Rights and stamp 637| 19,141,289 40,065,271 90,779,237 46,562,308
16 |Salary and labors 641) 1,051,328,151 1,464,723,089 2,226,969,116 2,499,643,163
17 |Premiums and bonus 642 83,448,482 169,709,618 123,685,174 129,795,857,
18 |Other allocations 643 73,420,104 125,930,062 115,692,688 105,396,407,
19 |office guard Expenses 645 163,133,901 290,045,197 245,490,945 273,897,085
20 |Charges of social security 647 15,197,000 48,548,000 53,307,955 52,409,746
21  |Other Social charges 648 99,269,776 154,149,795 354,743,607 576,085,018
22  |Loan Interest charges 661 1,070,227,902 1,000,912,763 958,767,000 943,361,443
23 |Losses on foreign Exchanges 663] 140,537,195 315,427,749 196,171,268 120,658,438
24 |Other financial charges 668 13,030,453 12,376,508 20,847,112 22,367,116
25 |Gift Expenses 673 720,000 1,729,000 2,510,000 0]
26 |Losses on bad debts 674 197,355,677 0 13,548,632 0
27  |Exceptional charges 678 4,085,897 3,979,322 24,196,000 8,424,620
28  |Depreciation of fixed assets in use 682 1,398,772,441 1,577,724,909 1,972,357,612 2,246,796,621
29 |Endowment to provisions for risks and charges 684 347,105,838 403,434,968 752,324,977 1,123,398,310|
30 |Imposts on profits 69 0 157,967,114 0 0|
iy Reduction expense 521,431,077 1,851,312,097 2,387,754,809 2,583,279,621
1 Stock Adjustment raw materials ( principal ) 6011 -302,148,350 -423,437,763 379,888,667 -371,292,500)
2 Stock Adjustment raw materials ( auxiliary ) 6012 -1,407,538,120 -1,489,126,718 -1,780,506,525 -1,950,982,441
3 |Stock Adjustment Pipes 6020] -82,859,394 470,394,728 -454,624,680 158,534,207,
4 Stock Adjustment Fuel gasoline 6021 -17,644,864 412,785,870 -1,193,523 -8,566,157
5 |Stock Adjustment Spare parts 6022 -166,172,051 368,154,779 -138,872,629 29,960,031
6 Stock Adjustment Construction material 6023 21,005,774 21,337,433 6,276,502 -30,089,550)
7 |Stock Adjustment Tools 6024 -10,464,039 -28,902,773 -3,756,095 7,711,000
8 Stock Adjustment office supplies 6025] 31,600,800 196,271,960 7,623,388 -46,444,746
9 Stock Adjustment Material of branch office 608] 1,614,836,492 1,447,029,850 2,182,724,140 2,396,140,215
10 |Production Immobilized 702 83,225,411 56,154,394 261,935,494 80,439,109
11  |Production ( Undertake project ) 7034 511,526,762 517,322,805 1,419,583,685 1,885,312,709]
12  |Charges of acquisitions of fixed assets 744 246,062,656 303,327,532 508,676,385 447,979,744
All total expense 14,651,797,980 17,221,646,635 19,200,114,215 18,785,838,576)
L oss/Benefit for the year -2,380,034,891 -1,219,677,707 777,760,556, 2,175,054,832

NPVC 2004 2002
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2-1-5 2
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2,000
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550 750 950
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ADB

ADB
2020 21 123
507 2,307
WASA  NPVC
20
2)  JICA
JICA NPVC
2004 4 JICA 2
)
NPVC 30%

NPVC
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(2 AFD

AFD 2004 7
AFD JICA
AFD AFD
2-1-8
2-1-8 JICA AFD

Joint Program
weubo.d uior

Trainer

Textbook

Equipment

Center &
Facilities

Trainer
Textbook

Equipment

14/08/2003 Kawashima

Km6
NPVC

NPVC
a) 4  m3/
b)

8 1 3 20,000m3/
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40,000m3/ 2 1 10

2007 57,000 2003 11,000
10
400 4%
NPVC 100
NPVC
2
[ ]
40,000m*/day
20,000m’/day 2 1
2
[ ]
2-1-4
D
NPVC NPL 1999 9 30 37
NPL NPVC State-owned Enterprises
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NPVC

2-19 4

13

NPVC 7 NPVC

2003 3 43,444 2,416,152 3/ 77,940 3/
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1,000 m3
HWL=200.70m
LWL=195.70m

45 Kw x 2 units

660 m3
=226.50m

1,000 m3 Km12
=175.45m 0.22 m3/min x H50m x 2 units |.
=170.45m

TR B
2.52 m3/min x H55m x 2 units :

B T I

Kmé
3.6 m3/min x 25m X 2 units

1,500 m3
=204.77m

\ BN 3w

=198.57m

v

2,000 m3

=199.63m
=192.93m

2,000 m3
=197.85m
91.59m

: 20,000 m3/day
14,000 m3

=170.60m

=166.60m

1,500 m3
=207.24m
=201.04m

6.3 m3/min x H67m x 4 units

=206.00m
=199.30m

__'___’__._._ = e e
! !
i 80,000 m3/day
] : 2,600 m3
I R =170.66m 1,500 m3
| =167.71m

4.3 m3/min x H66m X 2 units

—————=— 14.1 m3/min x H56m X 6 units

2-15




@

1964 20,000 3/
1983
20
2-1-10 2-1-2
2-1-10
Raw Water from
Mekong River Polymer ((Hypo )
Intake o | Rapid Mixing | w | Flocculation Sedimentation Filtration |y, Treated

|

(intake tower) (by mixer) (baffled flow) | (horizontal flow) | (rapid sand) Water
2-1-2
1)
Item Intake Tower Pontoon

(Floating Dock)

a. Dimension

Oval: B 4.800 m x* 7.800 mx" 18.800m

B35m x 4.0 m x 0.5 m W/Float

b. Dimension of

Pump House

Oval: 5.800m x" 8.800mx" 5.600m

Basmxt5.0mx"1.7m

c. Material of

Reinforce Concrete Steel
Intake
Type Vertical Mixed Flow Pump Type Centrifugal Pump
Capacity 7.65 m*/min Capacity 4.5 m’/min
Total Head 19.5 m Total Head 40 m
Motor 37 kW Motor 45 kW
d. Intake Pump Speed 1,470 rpm Speed 1,450 rpm
Number 3 Unit Number 1 Unit
Present Decr - 20% of . Rated Present Decrease 15% of Rated Capacity to be
.\ Capacity to be ascertained by - ;
Condition Condition ascertained by Flow M easurement
Flow M easurement
e. Operation
Schedule of Alternately Operation(15 — 22hr) 15— 22hr
Intake Pumps
Type Sluice with Manual Floor Stand | Type ---
f. Gate Diameter D700 mm Diameter -
Number 2 Unit Number ---
Diameter D250 mm Diameter D200 mm
Operator W/Operating Nut Operator W/Hand Wheel
g. Gate Valve Number 3 Unit Number 1 Unit
Remarks Rising Stem Remarks -
Present .
Condition Non-working by leakage
Diameter D250 mm Diameter D200 mm
h. Check Valve - ;
Number 3 Unit Number 1 Unit
i. Butterfly Valve | Diameter 500 mm Diameter -
Operator W/Hand Wheel Operator -

2-16



Number 1 Unit Number -
Purpose Intake Control Valve Purpose -
Remarks Horizontal Type Remarks -
?:I?gﬁtion Non-working
j- Chain Block Type - Fixed Type - —
Capacity 5 ton Capacity -
L Diameter D250-D500 mm Diameter D200 mm x D250mm
j. Piping
Material Sp Material SP
2)
Pontoon
Item Intake Tower (Floating Dock)
Diameter 500 mm Diameter D200 mm
a. Piping Material SP Material SP & Cornice Pipe
Length 30.0 m Length 38 m
Dimension Y1570 mx 11,50 m Dimension -—-
b. Inspection Type Truss Structure Type Type -—-
Bridge Length 25m Length -
Material Steel Material -
Type Orifice Type -
c. Flow Meter Diameter 500 mm Diameter ——-
Number 1 Unit Number -
3)
a. Space for Expansion Area Enough Space
b. Design Capacity 22,000 m*day
Water Level +176.000 m
Dimension P2.80m x"4.00m x*"?3.35m
Number of Basin 1 Basin
¢. Receiving Well Type Flash M}ixer / Weir
and Mixing Well Volum.e - 82.51 .m
Retention Time 5.4 min
Flash Mixer Vertical Propeller Type, 3.7 kW, 1,500/1,800 rpm
Piping D400 mm x SP
Drain Valve D100 mm
Dimension W (6.0x2) mx" (0.9+1.0x3)+(0.9+1.6)mx" 5.6 mx*"P 3 5m
Number of Basin 2 Basins / 4 Units
. Type Zigzag — Up and Down (Non-using)
dB.al;lr(icculatlon Volume 268.8 m’/Basin
Retention Time 35.2 min (23.1 min at present)
Inlet Valve D400 mm x 2 Units
Drain Valve D250 mm x  Units
Water Level +175.400 m
e. Sedimentation | Dimension V(6.0 mx"1470mxT58 mx P 515 m
Basin Number of Basin 2 Basins / 4 Units
Type Horizontal Flow
Volume 908.5 m’/Basin
Retention Time 2.0 h (1.3 h at present) : Over-loading
Average Velocity 123.6 mm/min
Surface Loading 39.8 mm/min
f. Pre-filtration Water Level 175.250 m
Basin Dimension V10.00mx"7.0mx 722922 mx VP 515 m
Number of Basin 2 Basins / 4 Units
Type Up-flow Gravel Filtration
Depth of Gravel 0.4 m
Size of Gravel D?? mm - D?? mm
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‘Wash Water Drain Valve

D150 mm x 4 Units

Drain Valve

D150 mm %2 Units

Water Level +174.580 m
Dimension V'550m x“8.20m
Number of Basin 4 Units
g. Filtration Basin | Type Gravity Sand Filter
Filtered Area 45.10 m*/Unit
Filtration Rate 122 m’/d/m’
Depth of Sand 0.60 m
Type of Under - Drain
Surface Washing Rate 0.60 m*/min/m’
Back Washing Rate 0.15 m’/min/m’
Inlet Valve D300 mm X 4 Units
Filtered Valve D250 mm x 4Units x 2 Pieces
Back Wash Valve D450 mm x 4 Units
. . . Surface Washing Valve D200 mm x 4 Units
g. Filtration Basin Filtered Controller D250 mm x 4 Units x Double Seat
Loss Head Meter 4 Units : Dllal Type Indicator
Non-working
Wash Drain Valve D400 mm x 8 Units
Drain Valve D100 mm % 4 Units
Piping D450 mm D100 mm
Back Wash Pump D350 mm x ©14.5 m*min x "18.0m x 60kw x 3 Units
HWL +170.600 m
Water Level LWL +166.600 m
Dimension Y 16.00m x “32.00 m x " 4.50 m x **P 4,00 m
Number of Basin 2 Basins
Type Flat Slab Structure
Volume 4,096 m’>
}I’i Clear W ater Retention Time 49h
eservorr Inlet D400 mm x 2 Units
. D300 mm x 6 Units
Valve Maintenance D350 mm x 2 Units
Over Flow D200 mm x 2 Units
Piping D400 mm D200 mm : DCIP
Water Level Meter 2 Places
Alum Storage Tank Cylindrical x FRP x 2 5,500
3 Units
Alum Contact Water Level Head Tank Rectangular x Stainless Steel x 100'x 1 Unit
. . Q T .
Tank Hypo. Storage Tank Cylmdrlcal_ x FRP x ~ 800" x 2 Units
Non-working
T .
Hypo. Contact Water Level Head Tank Rectangula_r X PVC x 50> 1 Unit
Non-working
Q T _H 7
. . Alum Circulation Pump 100 l/mm_X 8.0mx 0.75kw x 2Units
i. Chemical Pum Non-working
Feeding Facilities P . . 260 I/minx"8.0mx 0.75kw x 2Units
Hypo. Circulation Pump -
Non-working
Alum Mixer Vertical Propeller Type
Alum Flow Meter 20 1/min x 3 Units
Flow Meter Hypo. Flow Meter 20 1/min x _3 Units
Non-working
Alum Flow Controller 3 Units
Flow Controller Hypo. Flow Controller 3 Units .
Non-working
Monorail System | Geared Trolley, 0.5 ton Non-working
Type Centrifugal Pump
Capacity 6.3 m*/min
i Distributi Total Head 67.0 m
J: DlStI‘lbut.IOIl Distribution Pump
Pump Station Motor 110 kW
Speed 1,470 rpm
Number 4 Units
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Type Centrifugal Pump
Capacity 14.5 m*/min
Back Wash Pump Total Head 18.0 m
(Surface Wash Pump) Motor 60 kKW
Speed 980 rpm
Number 3 Units
Type Centrifugal Pump
Capacity 1.1 m*/min (Wind Volume)
Vacuum Pump Total Head 620 mmHg m
Motor 2.2 kW
Speed 1,450 rpm
Number 2 Units
j. Distribution Diameter 200 mm
Pump Station o ) Operator W/Manual Floor Stand
Distribution Delivery Number A Unit
Remarks Non-Rising Stem
Gate Valve Diameter 350 mm
) Operator W/Manual Floor Stand
Back Wash Delivery Number 3 Unit
Remarks Non-Rising Stem
o ) Diameter 200 mm
Distribution Delivery Number A Unit
Check Valve ) Diameter 350 mm
Back Wash Delivery Number 3 Unit
o D200 mm , D350 mm : SP
Fiping D100 mm, D350 mm : SP/DCIP
Diameter 450 mm
Operator W/Hand Wheel
Number 1 Unit
Back Wash Water Control Remarks Horizontal Type
Present Non-working
Butterfly Valve Condition
Diameter 200 mm
K Others Operator W/Manual Floor Stand
Surface Wash Water Number 1 Unit
Control Remarks Vertical Type
Er:r?gition Non-working
Type Diesel Engine Type
Capacity 7.50 m’/min
Drain Pump thal Head. ?7m
Diesel Engine kW
Speed ? rpm
Number Unit
©)
1980 ADB 40,000 3/
1992 1996
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80,000 3/

Hypo )

Filtration |y Treated

2-1-11 2-1-3
2-1-11
Raw Water from
Mekong River Polymer
Intake o | Rapid Mixing | w | Flocculation Sedimentation
(intake gate) (by weir) | (baffled flow) | (horizontal flow) | (rapid sand)

Water

2-1-3

1)

a. Dimension

B5.000 m x* 20.000 mx2 Units
B 5,000 m x" 4.800 mx" 18.000mx2 Units

b. Dimension of Pump House

B12.150m x* 4.800m=" 5.000m

c. Material of Intake

Reinforce Concrete

d. Intake Pump

Type Vertical Mixed Flow Pump Vertical Submersible Pump
Capacity 18.0 m*/min 18.0 m*/min

Total Head 14.8 m 14.8 m

Motor 75 kW 75 kW

Speed 1,480 rpm 1,470 rpm

Number 4 Unit 2 Unit

}S)Eg;)% " Steel Construction, W/Ladder & Landing

e. Operation Schedule of Intake

Alternately Operation ( 18 — 20 h/Unit)

Pumps
Operator W/ Manual Floor Stand
f. Sluice Gate Diameter D1,000 mm
Number 5 Unit
Diameter D350 mm
Operator W/Operating Nut
g Gate Valve Number 6 Unit
Remarks Rising Stem
Diameter D350 mm
h. Check Valve Number ¢ Unit
i. Screen Number 1 Set
Type Ultra Sonic Type
j- Level Meter Number TSet
Type ESM
k. Motor Hoist Capacity 5 ton, 10/0.19kW
Number 2 Units
Type Make-up Tank for No.5 & No.6 Raw Water Intake Pump
1. Service Tank Number S Unie
o Diameter D350 - D1,000 mm
m. Piping Material SP




No. of Staff | 8 Persons / Group (24 hours) : including Treatment Plant
n. Operating Staft Shift 8:00——20:00 ; All Member, 20:00-—-8:00 : 3 Shift
2)
Diameter 1,100 mm
Operator Electric
a. Butterfly Valve Number 1 Unit
Purpose Raw Water Control Valve
Remarks Horizontal Type
Diameter D800 —D1,100 mm
b. Piping Material SP & DIP
Length 210.0 m
Type Orifice Type Ultra Sonic Type
c. Flow Meter Diameter 1,100 mm x 800 mm D1,100 mm
Number 1 Unit 1 Unit
3)
a. Space for Expansion Area Limited Space but affect under construction
b. Design Capacity 88,000 m”day (80,000 m*day Nominal Design Capacity)
Water Level +173.950 m
Dimension V'5.00m x"330m x"4.35mx""P3.75m
Number of Basin 1 Basin
¢. Receiving Well Type Weir x " 3.50 mx4 Sets :Uniformity Distribution
and Mixing Well Volume 61.9m’
Retention Time 1.0 min (0.9 min at present average ) : Over-loading
Diameter 1,100 mm
Butterfly Valve Operator Manual
Number 1 Unit
Operator | W/ Manual Floor Stand
Sluice Gate Diameter | D100 mm
Number 4 Unit
Diameter | D400 mm D80 mm D150 mm
Drain Gate Valve Operator W/Operating Nut | W/Operating Nut -
Number 1 Unit 4 Units 2 Units
Piping D1,100mm — D80 mm x DIP
Water Level +173.550 m

Dimension (per Unit)

W'6.70 mx= (0.90+0.95+1.00+1.05+1.15+1.25)+
(1.35) mx" (3.85 - 2.99) mx*"P (2,59 - 3.15) m

Number of Basin

4 Basins / 8 Units

d. Flocculation Basin | Type Zigzag — Up and Down
Volume 294.2 m*/Basin
Retention Time 19.3 min (17.6 min at present) : Over-loading
Drain Valve D300 mm % 8Units
Drain Sluice Gate 360 mm %230 mm
Water Level +173.250 m
Dimension Y13.60m x " 64.05m x 7 (3.01 —2.51) m x *"P (2.50 — 2.00) m
Number of Basin 4 Basins
Type Horizontal Flow with Launder
Volume 1,980 m’/Basin
Detention Time 2.40 h (1.97 h at present) : Over-loading
Launder Y0.50 m x " 20.0 m x " 0.32 m x 4 "*°** /Basin
e. Sedimentation Weir Loading 137.5 m*/d/m (150.8 m*/d/m)
Basin Average Velocity 0.50 m/min {0.40 m/min} (0.55 m/min at present)
Surface Loading 17.4 mm/min (15 — 30 mm/min) (19.1 mm/min at present)
Capacity 0.72 m*/min
Total Head 25.0m
Motor 75 kW
Wash Pump Speed 3,000 rpm
Number I Unit




Diameter D250 mm
yji}; Water - Control Operator W/Operating Nut (Rising Stem)
Number 1 Unit
Diameter D100 mm
Wash Water Valve Operator W/Operating Nut (Rising Stem)
e. Sedimentation Number 24 Units
Basin Diameter D350 mm
Top Valve Operator W/Manual Floor Stand
Number 8 Units
Operator W/ Manual Floor Stand
Sluice Gate Diameter D1,000 x D1,000 mm
Number 12 Units
Water Level +173.168 m
Dimension V550 m x - 14.00 m
Number of Basin 8 Units
Type Gravity Sand Filter
Filtered Area 79.00 m?/Unit
Filtration Rate 142.9 m*/d/m* (163.3 m’/d/m?)
Depth of Sand 1.00 m
Porous Concrete
Diffusing Gravel
Type of Under Drain | Honeycomb Slab
Perforated Pipe
Supporting Beam

Back Washing Rate
(Air)

0.33 m*/min/m* (Back Wash Pump) + Wash Water Channel’s Water

Diameter D250 mm
Air Control Valve Operator Air Cylinder Drive
Number 8 Units
Diameter D500 mm
f. Filtration Basin Back Wash Valve Operator Air Cylinder Drive
Number 8  Units
Diameter B400/500
Operator Pneumatic Drive
Volvoset Capacity 125 m’/d
Number 8Units
Operator W/ Manual Floor Stand
Gate Diameter 700 x 700 mm
Number 4 Units
Operator Motor Drive W/ Manual Floor Stand
Sluice Gate Diameter 265 x 820 mm 1,350 x 1,350 mm
Number 16 Units 1 Units
. Type Differential Pressure
Clogging Detector Number 3 Units
Top Valve D100 mm % 4 Units
Drain Valve D150 mm x 8 Units
Flow Meter Float Type : Chlorination Chamber
Piping D 100mm D 500mm
HWL +170.810 m
Water Level LWL +167.910 m
Dimension V'19.80 m x " 24.60 m x 7 4.00 m x **P2.90 m
Number of Basin 2 Basins
Type Flat Slab Structure
Volume 1,412.5 m’/Basin
Retention Time 0.8 h (0.7 h at present)
%egiisgi\:]ater Level Meter Immersion Type x 2 Sets
Operator Manual Manual
Control Valve Diameter 1,100 mm 600 mm
Number 4 Units 1 Unit
Drain Valve D200 mm x  2Units
Piping D1,100 mm D200 mm : DIP
2 Places

Water Level Meter




Type HF-7405
Alum Specifications 1.5 kW x 380V
Number 4 Units
Type HF-7403
Hypo Specifications 0.4 kW x 380V
Mixer Number 3 Units
Type HF-7406
Lime Specifications 2.2kW x 380V
Number 2 Units
Type HF-7402
Saturator | Specifications 0.2 kW x 380V
Number 1 Unit
Alum Storage Tank W 2.0m x 2.5 mx 2.5 x4 Units
Tank Hypo. Storage Tank | ™ 1.2 m x “2.6 mx " 2.3 x 3 Units

Lime Storage Tank

W' 15mx T 1.5mx12.2 x 2 Units

Lime Saturator

V33mxL33mxT50x 1 Unit

Ejeto Nimbr dUms
Alum Doser 2 Units
h. Chemical Feeding Hypo Doser §l" UI;itS Orifice
Facilities Flow Meter N};l:nber 3 Units
Crain System 8:;1:2 d froveling EMS 1 Ton > 1 Unit
Electric Chain Hoist EMS x 1 Ton x 1 Unit
Maximum mg/1
Aluminum Sulfate Minimum mg/1
Average mg/l
Maximum mg/1
Polymer Minimum mg/1
Design of Dosing Rate Average mg/l
for Chemicals Maximum mg/l
Lime Minimum mg/l
Average mg/1
Maximum mg/1
Hypochlorite Minimum mg/l
Average mg/1
L Trapsmission / Type Centrifugal Pump Centrifugal Pump
]S)tfffégutlon Pump Capacity 14.1 m*/min 4.3 m*/min
Transmission/Distributi | Total Head 56.0m 66.0 m
on Pump Motor 180 kW 80 kW
Speed 980 rpm 1,485 rpm
Number 6 Units 2 Units
Type Centrifugal Pump
Capacity 25.5 m*/min
Back Wash Pump Total Head 6.0 m
Motor 37 kW
Speed 735 rpm
Number 2 Units
Vacuum Pump Type
Capacity 0.7 m*/min (Wind Volume)
Total Head 620 mmHg m
Motor 1.5 kW
Speed 1,410 rpm




Number

2 Units

Chain Hoist Manual Operation X 1 Unit
Type
Capacity 94.6 m*/min (Wind Volume)
Pressure 0.3 kg/cm2
Motor 90 kW
Air Blower Speed 1,500 rpm
Number 2 Units
Air Filter DV-70, 90 kW
Silencer DV-70, 90 kW
Air Filter, Silencer DV-70, 90 kW
Type 3.7P-9.5T
Air Compressor Capacity 4001/min
Number 2 Units
Diameter 350 mm
Distribution Delivery to | OPerator Motor Drive
City Number 6 Units
Remarks Non-Rising Stem
Diameter 200 mm
Gate Valve Distribution Delivery to Operator Mot().r Drive
Thadeua Number 2 Units
Remarks Non-Rising Stem
Diameter 400 mm
Operator W/Operating Nut
Back Wash Delivery Number > Units
Remarks Rising Stem
Distribution Delivery to Diameter 350 mm
City Number 6 Units
Distribution Delivery to Diameter 200 mm
Thadeua Number 2 Units
Check Valve Diameter 400 mm
Back Wash Delivery Number 2 Units
_ Diameter 250 mm
Blower Delivery Number > Units
Diameter 800 mm
Clear Water Control Operator Manual
(Suction Pit) Number 1 Unit
Butterfly Valve Remarks D600 mm
Clear Water Control Diameter 500 mm
(Flow Meter Chamber) Operator Electric
J. Others Number 1 Unit
Purpose To City To Thadeua
Flow Meter Type Ultra Sonic Type | Ultra Sonic Type
(Flow Meter Chamber) | Diameter D500 mm D300 mm
Number 1 Unit 1 Unit

Pressure Meter

Pressure of Clear Water at Flow Meter Chamber




(4)

40mm 2-1-4 460km
300mm 300mm
1960
1980 NPVC
ADB 1990
AFD Leak Detection Campaign and Reduction Unaccounted-for
Water of NPVC 30
2-1-4
DIP GSP PVC SP ACP PE PB Total %
DN 1000 486 486 0.1%
DN 700 9,685 9,685 2.1%
DN 600 7,774 7,774 1.7%
DN 500 2,919 2,919 0.6%
DN 450 4,590 7,044 11,634 2.5%
DN 400 1,440 10,875 12,315 2.7%
DN 350 4,040 4,264 8,304 1.8%
DN 300 | 12,850 6,607 19,457 4.2%
DN 250 1,385 14,775 2,480 18,640 4.1%
DN 200 | 10,337 88 39,754 60 1,485 51,724 11.2%
DN 150 | 14,958 1 28,991 36 4,010 47,996 10.4%
DN 100 5,986 3,559 34,557 5,545 49,647 10.8%
DN 80 9,045 9,045 2.0%
DN 75 8,395 8,312 77,165 93,872 20.4%
DN 65 1,637 1,061 2,698 0.6%
DN 50 7,394 41,702 18,689 1,248 69,033 15.0%
DN 40 2,243 39,015 2,595 821 44,674 9.7%
Total 63,981 23,234 | 275,959 | 49,750 22,565 | 22,345 2,069 459,903 100.0%
% 13.9% 5.1% 60.0% 10.8% 4.9% 4.9% 0.4% 100.0%
DIP: Ductile Iron Pipe ACP: Asbestos Cement Pipe
GSP: Galvanized Steel Pipe PE: Polyethylene Pipe
PVC: Polyvinyl Chloride Pipe PB: Polybutylene Pipe
SP: Steel Pipe
©)
2-1-9
Km6 Kml2 3 2-1-5



2-1-5

125mm, -
45kw - 1 10 5 5
Kmo6 150mmx125mm, - 1
Q3.6 m3/min x H25m,
22kw, - 1978
Km1i2 40mm, - 10 m3
Q220 1/min x H50m, -
5.5kw
100mm, - 1990
Q100m3/h x H60m, 1990
23kw, - 1
- 1 0.8 kg/cm?2
1
Kml2 Km6
Kml2
1 10 4
(6)
3 6 2-1-6
17,460 3 4.2
6
12



2-1-6

(m3) (m) (m) (m) (m)
3,300 171.49 166.91 4.58 171.21
4,000 171.25 165.75 5.50 171.50
2,000 197.85 191.59 6.26 178.92
1,500 204.77 198.57 6.20 180.18
1,500 207.24 201.04 6.20 176.83
1,500 206.00 199.30 6.70 170.00
2,000 200.00 198.01 1.99 180.00
1,000 193.40 190.90 2.50 190.70
660 226.50 220.50 6.00 190.70
Total 17,460

2-2

2-2-1

(1)

NPVC
NPVC WASA DHUP
AFD
@)
MCTPC DHUP 2004
7 20 MCTPC VUDAA DCTPC
2-2-2
5 10 11 4
75%
1,700mm 350mm 2-2-1



2-2-2

2-2-1

Statistical Yearbook 2001, NSC

2-2-2 (1991 2003
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