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Basic Design for proposed Facilities and Equipment

Ilt:: Faullt)l'éa]?:,uelpment Basic Design I;: Faﬂht%ﬁ‘:mem Basic Design
@ Intake Type: Submersible pump @ Disinfectant dosing Hypo chlorite solution tank
Pump Units: 3units (2 for operation,1 stand-by use) facility Type: RC Square tank(existing)
Capacity : 5.5m3/min (= 330m3/hr) x 23.5m x 3.7kW Capacity & unit no.: 1 Sm® x 2units
Raw water Flow Control Valve Associated facilities:
flow control devices  [Type: Vertical Butterfly Valve(with toothed-vane disk) {per tank)
Dia.: 400mm : Chemical feeding hopper (SUS304),
Unit no.: 2 nits Agitator/M ixer, 1.55kW, Axle holder: SUS304
@ Rapid mixer Type: Vertical turbine Manual measuring unit
Unit no.: lunit Type: Triangle weir tank
Mixing intensity : G = 500sec-1 Unit no.: 2units (pre and post chlori-nation one each )
Motor power: 2.2kW Solution Injector
@ Flocculator Type: Vertical axial, hold lower part Type: pressure type suction injector
Unit no.: 4units Unit no.: 2units (pre and post chlori-nation one each )
@ Motor power: 3.7kW @ High Voltage Power  |Power receiving transformer
@ Under drain system Type: porous concrete under drain Receiving Facility Type : outdoor, oil immersed,self cooling

Unit no.: 4filter beds

Back-wash pump

Type: Horizontal single suction volute pump
Unit no.: 2units(1 normal operation, 1 stnd-by )
Capacity : 9.5m3/min x 8m x 30kW

Filer outlet

control devices

New flow control devices

Unit no.: 4 units

Coagulant

Dosing facilities

Alum-sulfate Solution Tank

Type: RC Square tank

Capacity & unit no.: 3.5m" x Zunits
Associated facilities:

(per tank)

Chemical feeding hopper (SUS316),Agitator/M ixer, 0.75kW,
Axle holder: SUS316

Alum-sulfate feeding pump

Type: Diaphragm measuring pump

Unit no.: 3units(2 normal operation, 1stnd-by)
Capacity : 8.5L/min x 1.5kW

Capacity : 550KVA

Voltage : 22kV/380V, 3-phase
Unit
High volt:

: Tunit

switch

Type : outdoor, manual cut-out,fuse-included
Voltage : 600V, 3-phase

Unit : 1 unit

Power Control Panels |Power control panel

Type : Outdoor-ty pe,metal-enclosed, self-standing
Voltage : 600V, 3-phase

Unit

Local switch box

1 unit

Type :Indoor-type, metal-enclosed, stand type
Voltage : 600V, 3-phase

Alkali dosing facility

4
[

Lime shurry solution tank

Type: RC Square tank(existing)

Capacity & unit no.: 1.5m’ x 2units
Associated facilities:

(per tank)

Chemical feeding hopper (SUS304),Agitator/M ixer, 1.55kW,
Axle holder: SUS304

Manual measuring unit

TypeTriangle weir tank

Unit no.:2units (pre and post Alkali one each )
Lime Slurry Injector

Type:pressure ty pe suction injector

Unit no.:2units (pre and post Alkali one each )

Unit : 1 unit
(D) |Instrumentation/ Level gauge
@ Equipment for Type : Ultra-super sonic ty pe

raw water intake Unit nos. : lunit

and water treatment  |Flow meter

system Type : Ultra-super sonic ty pe, out-door type

Unit nos. : lunit(include trans-mitter)
Instrument panel
Type : Wall-type, Metal enclosed

Unit nos. : 1 panel

Instrumentation Flow meter
Type

Unit nos. : lunit(include trans-mitter)

equipment For : Ultra-super sonic ty pe,out-door type

distribution system

Clear water reservoit  |Nos. - [ basin

Capacity - 1,500m*
Dimension: W.15.0m xL.15.0m xD.3.5m x 2units

and distribution

reservoir

Mekong River NV\/\—/

30

Distribution pumps Type : Single suction volute pump

Unit no. : 3units(2 normal opera-tion, | stand-by)

Specs. : 6.0m3/min(=360m3/h) x 45m x 75kW
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1 |Intake Pumps 5m3/min x 23.5m x 37kw x 3units 8 |Backwash Pumps, 9.5m3/min x 8m x 30kw x 2units 15 |Motorized Chain Hoist, 500kg x lunit
2-1 |{Motorized Chain Hoist,3ton x 1 9 |Distribution Pumps, 6m3/min x 45m x 75kw x 3units 16 |Mixcer for Hypochlorite, 0.4kw x 3units
2-2 |Flow Meter, Ultrasonis Type450mm x lunit 10-1 {Manual Chain Hoist, 1.5ton x lunit 17 |Hypochlorite Solution Tanks x 3units

3 |Flow Control Valves (M anual) x 2units 10-2 [Air Chamber, 7.5m3 x lunit 18 |Manual M easuring Devices x 2units

Rapid Mixer, 2.2kw x lunit 11 |Flow Meter,Ultrasonic 500mm x lunit 19 [Mixcer for Lime Milk, 1.5kw x 2units

5 |Flocculators, 3.7kw x 4units 12 [Mixers for Alum, 0.75kw x 2units 20 |Lime Slury Tanks x 2units

6 |Sludge Extraction Valves, 350mm x 4units 13 |Alum Solution Tanks x 2units 21 [Manual M easuring Devices x 2units

7 |Filter Outlet Control Devices x 4units 14 |Alum Feeding Pumps, 8.5L/min x 3units

AL : ALOM

Cl2 : HYPOCHLORITE

LM : LIME

PW : PLANT WATER

NC : NEWLY CONSTRUCTED

RP : REPLACED WITH NEW ONE
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Leader Mr. Makoto AOKI
JICA
Leader of the Survey Team

Planning and Management Mr. Shigeki MIYAKE
JICA
Leader of the Survey Team

Adviser:Mr_.Michihiro AKIBA

Leader of the Survey Team

Priject Coordinator:Ms.Makiko WATANABE
JICA
Leader of the Survey Team

Chief Engineer: Hiroshi Mr_MACHIDA

Nihon Suido Consultants Co.,Ltd

Management and Operation Expert:Mr.Tamaki NAKADONARI

Nihon Suido Consultants Co.,Ltd

System Design Engineer:Mr.Yoshinori OHYAMA

Nihon Suido Consultants Co.,Ltd

System Design Engineer:Mr_Eiichi ISII

Nihon Suido Consultants Co.,Ltd

Facility Design Engineer:Mr.Kozo OBARA

Nihon Suido Consultants Co.,Ltd



Cost Estimation and Material Purchasing Expert:Mr.Naganobu KIMURA

Nihon Suido Consultants Co.,Ltd






Date Movement Stay Activities
Oct 01 (Sun) Arrive at Bangkok Bangkok Consultants Study Team of 5 members, Mr. Machida, Mr. Naka
donari, Mr. Ishii, Mr. Ohyama, and Mr. Obara
Oct 02 (Mon) Arriveat Vientiane | MVientiane Courtesy call to JCA, MCTPC and WASA
Arrangement of Counterparts
Oct 03 (Tue) -do- Investigation of Chinaimo Treatment Plant
Discussion with MCTPC and WASA
Oct 04 (Wed) Moveto Savannakhet Courtesy call on DCTPC, Nampapa Savannakhet (NPS)
Savannakhet Nake Treatment Plant and existing pipelines
Oct 05(Thu) Discussion with DCTPC and NPS
Site investigation
Oct 06 (Fri) Consul. Study Team  Discussion with DCTPC, NPS
Site Survey
Oct 07 (Sat) Official Study Team | Bangkok Site investigation
Arrive a Bangkok Nake Treatment Plant survey
Oct 08 (Sun) Officid Study Team | Vientiane Consul.2members .... To Vientiane
Arriveat Vientiane Internal Meeting (Official Study Team and Consul. Team)
Oct 09 (Mon) Moveto Savannakhet Court esy call to the Vice-Governor at Savannakhet Provincia
Savannakhet Office & persons concerned
Courtesy call to NPS office
Oct 10 (Tue) Discussion with DCTPC, NPS
Savannakhet Investigation of Nake Treatment Plant
Oct 11 (Wed) Moveto Vientiane Vientiane Courtesy cal to MCTPC and WASA
Courtesy call to Embassy of Japan
Oct 12 (Thu) Vientiane Discussion with MCTPC, WASA, DCTPC, NPS
Sign on the Minutes of Discussion
Oct 13 (Fri) (Buddhist Lent Day) | Vientiane Official Study Team ... Investigation of Chinaimo Treatment Plant
Consul. Team.... Datacollection in Vientiane
Oct 14 (Sat) Depart to Bangkok Bangkok (Officidl)
Savannakhet Move to Savannakhet (Consultant Team)
Official Study Team | (Consul.)




Date Movement Stay Activities
Oct 15 (Sun) Arrive at Consul. .... Interna Meeting
Narita...... Savannakhet Site survey and investigation
Official Study Team
Oct 16 (Mon) Field investigation and Site survey
Oct 17 (Tue) Arrive at Bangkok Field investigation, and Site survey, Data collection and analysis
(Mr. Kimura) Consul. Study member Mr. Kimura, arrival at BKK
Oct 18 (Wed) Arriveat Vientiane Field investigation, and Site survey, Data collection and analysis
(Mr. Kimura) Courtesy cdl on JCA, MCTPC, WASA
Oct 19 (Thu) Arrive at Field investigation, and Site survey, Data collection and analysis
Savannakhet. Move to Savannakhet (Mr. Kimura)
Oct 20 (Fri) Field investigation, and Site survey, Data collection and analysis
Courtesy cal on DCTPC, NPS by Mr. Kimura
Oct 21 (Sat) Field investigation, and Site survey, Data collection and analysis
Questionnaire survey and analysis
Oct 22 (Sun) Dataprocessing, Internal meeting
Information analysis
Oct 23 (Mon) Field investigation, and Site survey, Data collection and analysis
Questionnaire survey and anaysis
Oct 24 (Tue) Field investigation, and Site survey
Datacollection and analysis
Oct 25 (Wed) Field investigation, and Site survey, Data collection and analysis
Questionnaire survey and analysis
Oct 26 (Thu) Field investigation, and Site survey, Data oollection and analysis
Questionnaire survey and analysis
Oct 27 (Fri) Field investigation, and Site survey, Data collection and analysis
Questionnaire survey and analysis
Oct 28 (Sat) Travel to Vientiane Field investigation, and Site survey, Data collection and analysis
(Mr. Obara) (Mr. Obara, travel to Vientiane)
Oct 29 (Sun) Travel to Bangkok Field investigation, and Site survey, Data collection and analysis
(Mr. Obara) (Mr. Obara, travel to BKK)
Oct 30 (Mon) Arrive a Japan Field investigation, and Site survey, Data collection and analysis
(Mr. Obara) (Mr. Obara, travel to Japan)
Oct 31 (Tue) Field investigation, and Site survey, Data collection and analysis

Field survey investigation
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Date Movement Stay Activities

Nov 01 (Wed) Field investigation, and Site survey, Data collection and analysis
Field survey investigation

Nov 02 (Thu) Field investigation, and Site survey, Data collection and analysis

Nov 02 (Thu) Field survey investigation

Nov 03 (Fri) Field investigation, and Site survey, Data collection and analysis
Discussion with DCTPC, NPS

Nov 04 (Sat) Field investigation, and Site survey, Data collection and analysis
Discussion with DCTPC, NPS, and Office Arrangement

Nov 05 (Sun) Moveto Vientiane Vientiane Arrival at Viertiane (Consul. Study Team); Mr. Machida, Mr.
Nakadonari, Mr. Ishii, Mr. Ohyama, And Mr. Kimura

Nov 06 (Mon) Vientiane Prepare the Report,
Report toMCTPC, WASA,

Nov 07 (Tue) Vientiane Report to JCA, and Embassy of Japan (11 am)

Nov 08 (Wed) | Arriveat Bangkok Bangkok Leaving Vientiane to Bangkok

Nov 09 (Thu) Arriveat Narita

Date Movement Stay Activities

Mar 18 (Sun) Arrivein Bangkok Bangkok

Mar 19 (Mon) Arrivein Vientiane Vientiane Courtesy call and meeting with JCA, Embassy of Japan, MCTPC
and WASA

Mar 20 (Tue) Savannakhet Courtesy cdl to Savannakhet Provincial Office
Courtesy cdl and meeting with DCTPC and NPS

Mar 21 (Wed) Vientiane Sitesurvey at Nake Treatment Plant

Mar 22 (Thu) - do- Meeting on M/D at MCTPC
Mesting a JICA Office

Mar 23 (Fri) - do- Signing of M/D at Novotel Hotel
Report to JICA Office and Embassy of Japan

Mar 24 (Sat) Arrivein Bangkok Travel from Vientiane to Bangkok

Depart to Tokyo Leaving for Bangkok
Mar 25 (Sun) Arrivein Tokyo







Ministry of Communication, Transport, Post and Construction
Housing & Urban Planning Department

Director General Bounleuan SISOULATH
Head of Divison Khanthone VORACHITH
Water Supply Authority
Director Somphone DETHOUDOM
Nam Papa Vientiane
Genera Manager Daophet BOUAPHA
Vice Manager Somlith SILAPHET
Deputy Manager Sisamone KONGMANY
Savannakhet Province
Vice-Governor Soukaseum BODHISANE
Deputy Director Bouakkham SISOULATH
Department of CTPC
Director General Vamhkham INTHICHACK
Deputy Director Sythonh NANTHARAT
Deputy Director Sinouane SIHARATH
Deputy Director Xayarath BAPHANITH
Savannakhet Water Supply Company
Director Somsy KONGDALA
Deputy Director Xone SISOMBATH

Chief of Plannning Section Momboune HUANGSAVANH
Chief of Treatment Plant Phandola KHUANMUANGCHANCH
Prospective Program Officer Sirixat PHANTHAVONGS






Vientiane
/
1998
1953 10 22 5
/ 60% 60 111.9% (1997 )
28.5% (1997 )
38.29% (2000 )
1955 12 14 2155 /km® (1998 )
1961 7 24%1(1980 )
IME 53.20 52.00 54.50
236.80  km? 5 /1000 (1998 )
4,974 1998 2,143 cal/ / (1996 )
(Kin) 1998
1US$=7,562.00(2000 12 ) 342.1
Dec. 31 -506.8
2.4 1997
-254.2 1998
ODA 281.4 1998
GDP 1.260.94 1998
GNP 320.0 1998 0.0 1998
GDP 52.6%(1998) 2.436.7 1998
22.0%(1998) 6.3%0(1998 )
25.496(1998) 17.2% (1990—98)
1992
1992
(1992)
GDP 6.6% (1990)
1961 1990 17 57 102 34 171m
1 2 3 4 5 6 7 8 9 10 11 12 /
7.0 | 159 | 35.7 | 845 | 254.2 | 243.7 | 248.6 | 340.3 | 299.8 | 96.3 | 24.8 | 22.6 | 1635.3mm
221|241 270|287 | 285 | 282 | 280 | 275 | 274 | 26.8 | 248 | 226 | 26.3C°




ODA

1995 1996 1997 1998 1999
19.65 16.21 18.27 29.84
56.88 54.47 91.24 74.77
0.00 39.03 0.00 0.00
97.58 57.41 78.59 85.57
ODA
1995 1996 1997 1998 1999
22.31 20.43 18.83 20.90
78.79 39.31 59.45 61.61
-3.52 -2.33 0.32 3.06
97.58 57.41 78.59 85.57
(GDA) @ @+
D+2=@
163.0 27 165.7 44 170.1
1. Japan 82.5 31 85.6 -24 83.2
2. Germany 184 0.0 184 0.0 184
3. Sweden 12.0 0.0 12.0 0.2 12.2
4. France 12.0 -0.3 117 3.0 14.7
23.0 92.7 115.7 11 116.8
1.AsDB 63.5 0.0 63.5
2.1DA 23.7 0.0 23.7
186.0 954 2814 55 286.9
(CIC)
(CIC)
(CIC)
JCA 2000 2 15







5-1
3508940 37 kw
330 m3/hr 380 V 50 Hz
23.5 m 960 rpm
950 rpm 0.86
3 6 3
1
)
83 86
85 )
20
5-2
ma/ (+m) ma/ ma/
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13.43 133.4 6.72 8.13
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5-4

3/

6,000

+139.25 m

15,840 ms/
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Ha Ha0 21.11 Hal 23.61 Ha2 19.77

m3/

3/




113 ( 23.5 1.13 265
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23.5 ( +141.19

+124.85 16.34 ) 7.16 (55 3/

22 3 ) (LH)

LH K Q 716 K 220 K 0.0148
55 3/ 0.0148 55 0.45
( )  Ha +141.19

+136.60 141.19 136.60 4.59
Ha 23.61

450 400



Hal 23.61

8m3/ 0.1333m3/

400 1.06 m/
/29 0.057
P1= 23.61
2 P2 4.59

P1

PO

P2
4.59m

\L‘ >< I N/ PCL 136.6
450mm
450mm 400mn

FCV

5-1
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1 1 / 2g
23.61 1/ 0.057 414.2

Ca
Ca 10 P2 /P1
= 10 4.59 /23.61
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f=414.2
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8m3/ 0.1333m3/
400 1.06 m/
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FCV1 P1 11.61
FCV2 P3 12
2 P4 459
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2 P3 1/ / 29
12 1/ 0.057 210.5
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|
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5-2
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a) (V1) through 4-Gates at LWL
Vi=Q A
where, Q; Planed Maximum Intake Capacity
A; Section Area of 4-Gates

n=[0.18 i*/sec 14 m e = [ osslwsec

b) (Hig) at LuL
Hip= 1 C* V° 2*g
where, C; Coefficient of Orifice = 0.60
Vy; Inlet Velocity through Gates (m/sec) =| 0.365[m/sec
Acceleratlon of Gravity (m/sec) = 9.81|m/sec’
Hig= 1 i [ 2] « [ o8] = 0.0189 |m

a) (Hfr)

Hazen & William"s Formula
He= 10,666 * C—1.85* D74-87 * Q1.85* L

where, C; Friction Coefficiency = SP; 100 DIP; 110
D; Pipe Diameter (m) = SP;| _ 0.45[m DIP;| _0.45|m
Q; Flow Capacity (m*/sec) = SP;|0.1833|m*/sec  DIP;|0.1833|m*/sec
L; Pipe Length (m) = SP;| 52.8|m DIP;| 134.0|m
Hie= 10.666 * (| 100{)™®*(| 0.45])*®*(| 0.183| )'*®* | 52.8] = | 0.238]m
Hi= 10.666 * (| 110))"%*(| 0.45)*®"*(| 0.183] )**** | 134.0{ = | 0.506|m
Hy= Hi  + Hu = m
b) (Vsr)
Vi= 0.84935 08 H 0:54
where, C; Coefficiency of Velocity = SP;__ 100 DIP;[| 110
D; Pipe Diameter (m) = SP;| _ 0.45[m DIP;| 0.45|m
Hg; ahead Loss of Pipeline (m) = SP;|0.2379(m DIP;|0.5061|m
L; Pipe Length (m) = SP;] 52.8|m DIP;[ 134.0|m
Vis= 08035 100 * (| 0.45 4)*%* (1 0.238 52.8 | ***=| 1.16 |m/sec
Vig= 084035 110 * (| 0.45 4)>%* (10.5061 134.0 | ***=| 1.16 |m/sec
c) (o)
H= f *V,°  2*g
where, f, ; Coefficient of Outlet Head Loss = 1.00
Vo ; Outlet Velocity through Pipe (m/sec) = 1.160|m/sec
g ; Acceleration of Gravity (m/sec’) = 9.81|m/sec™”
Ho= fo *Vo° 2*g= m
d) SH
ZH He Ho 0.8125 m
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a) (Viw)

Vig= QA
where, Q; Design Maximum Flow Rate (m*/sec) = 0.1833|m*/sec
A; Sectional Area of Gate (m?) = 0.5250m?
Viy=| 0.1833|m*/sec 0.5250|m? = 0.3490|m/sec
b) (His)
His= 1 C** V)2 2*g
where, C; Coefficient of Oriffice = 0.60
Vir; Inlet Velocity at Gate (m/sec) = 0.3490|m/sec
g; Acceleration of Gravity (m/sec?) = 9.81m/sec?
s 1 v foas] = [ 2] + [Lom] = [oours

c)
141.2150m
141.215m - | 0.017|m = 141.198 fm
141.230 fim
141.230( m - | 0.017|m = 141.213 Im
a)
Ishihara & lda"s Formula
Q= C*B*h%/?
C=1.785 0.00295 h 0.237 * (h W) €
where, Q; Flow Rate (m®/sec) = 0.1833|m*/sec
B; Width of Weir (m) = 1.5000|m : )
h; Overflw Height of Weir (m) = 0.1643m - | 0.003286(m
C; Flow Coefficient (n%/sec) = 1.8353|m*?/sec
W; Height from Bottom of Channel (m) = 1.600|m
€ ; Coefficient for Correction, when W 1, & = 0.55*(W-1) = 0.3300
Q= C*B*h%? = 0.1833
C=1.785 0.00295 h 0.237 * (h W) € 1.8353
b)

141.198| m - 0.0033 |m = 141.195]m
(

;141.20m)
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a)

90°
Ve= Q A
where, Q; Flow Rate of Flocculation Basin (m*/sec) = 0.0458
A; Sectional Area of Inlet Channel (m?) = 0.7945
Vy= [ 0.0458]n*/sec [ 0.7945]n2/cate = 0.0580
Ho=  b* Vi° 2%
where, p; Coefficient of 90° Bend = 4.00
Vy; Velocity in Inlet Channel (m/sec) = 0.0580
g; Acceleration of Gravity (m/sec?) = 9.81
Ho=| 4.00] *  [0.0580| 2 2| = = 0.0007
Ve=Q A
where, Q; Flow Rate of Flocculation Basin (m3/sec) = 0.0458
A; Sectional Area of Inlet Gate (m%) = 0.4290
V= m3/sec mzlGate = 0.1070
He=  ¢* ch 2*g
where, o, Coefficient of Orifice = 0.60
V., Velocity in Gate (m/sec) = 0.1070
g; Acceleration of Gravity (m/sec?) = 9.81
H=| o0.60] *  [0.1070] 2 2| =+ = 0.0004
H  Hy He
b) (Vie)
Vie= QA
where, Q; Design Maximum Flow Rate (m*/sec) = 0.0458
A; Sectional Area of Opening (m?/cell) = 1.3330
Vig= m3/sec m2/cel = 0.0340
c) (Hse)
He= 1 C¥* V2 2*%g
where, C; Coefficient of Orifice = 0.60
Vig; Inlet Velocity in Opening (m/sec) = 0.0340
g; Acceleration of Gravity (m/sec?) = 9.81
de= 1 [ 0.6] > [o.0m] ? 2| + [Loe1] -
d)
Ishihara & lda"s Formula
Q= C*B*h%/?
C=1.785 0.00295 h 0.237 * ( h W )* €
where, Q; Flow Rate (m®/sec) = 0.0458
B; Width of Weir (m) = 3.920
h; Water Depth of Weir (m) = 0.0338
C: Flow Coefficient (m/%/sec) = 1.878
W; Height from Bottom of Channel (m) = 2.900
€ ; Coefficient for Correction, when W 1, € = 0.55%(W-1) = 1.045
0= C*B*h*? =
C=1.785 0.00295 h 0.237 * ( h W )=* €
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e) (Vio)
Vie= Q A
where, Q; Design Maximum Flow Rate (m*/sec)
A; Sectional Area of Opening (m?)

Vio= m3/S€C * 2 basins _

0.0280|m/sec

L)) Hio)
Hio= 1 C™* Vio" 2%g
where, C; Coefficient of Orifice = 0.60
Vio; Inlet Velocity in Opening (m/sec) = 0.028|m/sec
g; Acceleration of Gravity (m/sec?) = 9.81|m/sec?
Hio= 1 2 | 0.028] ? 2| » | 9.81] =
)]
| 141.195|m | 0.0011|m =
| 141.193|n - | 0.0002|m =
| 141.193|m | 0.0034|m =
| 141.190jm - | 0.0001|m =

A-5-17
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@ 50mm (Vio)
Vie=Q A
where, Q; Design Maximum Flow Rate (m*/sec) 0.0917|m*/sec
a; Sectional Area of Pipe (n%) 0.00196 |m*/piece
A; Sectional Area of Collection Pipes (m?) 0.24151 |m?
Vio=| 0.092|m%/sec 0.242|m? 0.3797|m/sec
(Hio)
Hio= 1 C™* Vi® 2%g
where, C; Coefficient of Orifice = 0.60
Vio; Inlet Velocity of Orifice (m/sec) = 0.380(m/sec
g; Acceleration of Gravity (m/sec?) = 9.81|m/sec?

0.0204 m

et ol = Lo+ L2 + (oo -

b)
Ve= Q A
where, Q; Flow Rate of Sedimentation Basin (m%/sec) = |[0.0917|m%/sec
A; Sectional Area of Outlet Gate (m?) = 0.7693|m?
Ve=| 0.0017|n*/sec 0.7693|n2/Gate = 0.1190|n/sec
He= ¢~ Vc2 2*g
where, ¢, Coefficient of Sudden Convergence = 3.60
V; Velocity of Gate (m/sec) = 0.1190(m/sec
g; Acceleration of Gravity (m/sec?) = 9.81|m/sec?
He=| 3.60] *  [o0.1100] 2 2| = = 00026 |m
c)
141.190 JIm
( -141.187m
141.190|m 0.0204|m = 141.169 [Im
| 0.0026|m

141.169|m 0.002 141.167 Jm

A-5-18



0.0458

0.2132

0.2150

0.60

0.215

9.81

m*/sec
/basin

m/sec

m/sec
m/sec?

[ o.0068]n

TR
ISTRE

( ;141.16m)

[ saaeo]m - [esooln = [130:500 ]

a) (Hio)
i)
Vi0:Q A
where, Q; Design Maximum Flow Rate (m3/sec) =
A; Sectional Area of Orifice Area (m2) =
Vio=| 0.046|m*/sec 0.213| /basin =
(Hio)
Hio= 1 C* V" 2*g
where, C; Coefficient of Orifice =
Vio; Inlet Velocity of Orifice (m/sec) =
g; Acceleration of Gravity (m/sec?) =
Hio= 1 > lo1s] 2 | 2l * | o8] =
b)
141.167|m 0.0065(m =
c)
Hi= 1.66 m : same as the present loss
d) (Hoo)
(Voo)
Vo= Q A
where, Q; Design Maximum Maximum Flow Rate (m3/sec) =

Voo= m3/sec

Hoo: 1 CZ* VI02
where,

g; Acceleration of Gravity (m/sec?) =

A; Sectional Area of Orifice (m2) =

0.135( /basin =

(Hoo)
2*g
C; Coefficient of Orifice =

Voo; Inlet Velocity of Orifice (m/sec) =

0.0458

0.1350

0.3390

0.60

0.3390

9.81
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a)

* Ishihara & lda"s Formula

Q= C*B*h¥2
C=1.785 ( 0.00295 h 0.237 * (h W) €
where, Q; Overflow Rate (m®/sec) = 0.183 |m*/sec
B; Width of Weir (m) = 2.000 |m
h; Overflow Height of Weir (m) = 0.135 [m
C; Flow Coefficient (m/%/sec) = 1.845 |m'/2/sec
W; Height from Bottom of Receiving Well (m) = 2.184 |m
€ ; Coefficient of Correction, when W 1, € = 0.55*(W-1) = 0.651
Q= C*B*h*2 = 0.1833
C=1.785 ( 0.00295 h 0.237 * (h W) € = 1.8453
139.484(m - | 0.400|m = 139.084 Im
139.484
139.084
139.349
h EEEEEERER
~ [ ]
| hy H .
139.000 .
b) (G-value) 300 500sec
6= u 1/2
where, G; Velocity Gradient (sec™)
Power ( f m/sec)
p 1/2 1 3/2 5/2
8,833 * ( 0.009 0.003 101.2] f m/sec
p  Specific Gravity of Water at 25 ( /m%) = 997.1| /m?
B; Width of Weir (m) = 2.000 [m
Acceleration of Gravity (m/sec?) = 9.81 [m/sec?
h; Overflow Height of Weir (m) = 0.135 [m
H Head Loss (m)= 0.400 |m
hi; Above Figure h 0.265 [m
v Dynamic Viscosity at 25 ( f sec/mz) = " 0.00009157 f sec/m?
Volume of unit (m%) 7.10 |m®
6= u 172 394.5 |sect
or
6= p u 1/2
where, G; Velocity Gradient (sec™®)
p  Specific Gravity of Water at 25 ( /m®) = [997.1f /m®
Acceleration of Gravity (m/sec?) = 9.81 [m/sec?
H Head Loss (m)= 0.400 (Im
g Dynamic Viscosity at 25 ( /m sec) 4 0.000898]| /m sec
Detention Time (sec) = 38.7 [sec
6= p v vz - 335.4 [sect

A-5-20



a) (I

(Vi) (p700mm
Vi:Q A
where, Q; Design Maximum Flow Rate (mglsec) = 0.1833|m*/sec
D; Diameter of Connection Pipe (m) = 0.700(m
A; Sectional Area of C.W. Pipe-1 (%) = 0.3848|m?
Vi:m3/sec m2 = 0.4763|m/sec
Hi= % Vi 2%
where, i; Coefficient of Inlet = 0.50
Vi; Inlet Velocity of Pipe (m/sec) = 0.4763|m/sec
g; Acceleration of Gravity (m/secz) = 9.81|m/sec?
m=| 0.50[*  [oama] @ | 2] * | 9.81] = | o.00s8]n
b) (Hp) @ 700x 90° 6 places
(Vi) @ 700mn
Hu= o * Ve 2%
where, p1; Coefficient of Bend = 0.20
Vp1; Velocity (m/sec) = 0.4763|m/sec
g; Acceleration of Gravity (m/secz) = |L9.81 m/sec?
; Places = 6 |Places
Hu=| 0.20[*  [oams| = | 2| * [9s1]) x| 6]-= | o.0139)n
C) Hvl
Ho= w1 ™ Vvl2 2*g
where, v1; Coefficient of Butterfly Valve = 0.25
Vii; Inlet Velocity of Valve (m/sec) = 0.4763|m/sec
g; Acceleration of Gravity (m/secz) = 9.81|m/sec?
Haz| 0.25]*  loaes| = | 2| * | om] = | o0.000]n
d) (Her)
Hazen & Willian's Formula
He= 10.666 + cto » pto * QN
where, C; Friction Coefficient = 130
D; Pipe Diameter (m) = 0.700 |m
Q; Flow Rate (m*/sec) = 0.1833|r*/sec
L; Pipe Length (m) = 59.00 |m
Hy= 10.666 * ()“5*( 0.700 |)*4-87*( 0.183|)1'85*| 59.0| = ||0.0190||m
e) (Ho)
H= F, * V2 2*g
where, f, ; Coefficient of Outlet Head Loss = 1.00
Vo ; Outlet Velocity of Pipe (m/sec) = 0.4763|m/sec
g ; Acceleration of Gravity (m/secz) = 9.81|m/sec™

Ho= fo*Voz 2*g-=

1) GH
dH o H; Ho Hi  He Ho

| 139.084|m - [o0.0532|m =
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a) (i)
(Vi) ¢ 500m
VizQ A

where, Q; Design Maximum Flow Rate (m3/se
A; Sectional Area of Pipe (Ir m/a* (

V; =| 0.1890|m*/sec 0.1963|m?

Hi= fi * V2 2*g

c) =
)2 -

0.1890

m*/sec

0.1963

0.9628

m/sec

m

m

2 =3

where, f; ; Coefficient of Inlet = 0.50
Vi ; Inlet Velocity of Pipe (m/sec) = 0.9628|m/sec
g ; Acceleration of Gravity (m/secz) = 9.81{m/sec?
Hi= fi * Vi 2*g-= m
b) (Hs)
Hey= fi*v? 2*g * n
where, Tg, ; Coefficient of Sluice Valve = 0.10
Vi ; Inlet Velocity of Valve (m/sec) = 0.9628|m/sec
g ; Acceleration of Gravity (m/secz) = 9.81|m/sec?
n ; Number of Sluice Valve = 1[set
Ho=  fou *Vi2  2*g - | 0.0047|m
C) (Hp)  90° * 4-Bend
Hu=  for * for *Vi°  2*g*n
where, T, ; Coefficient-1 of 90° Bend = 0.25
f,> ; Coefficient-2 of 90° Bend = 1.00
Vi ; Velocity of Bend (n/sec) = 0.9628[m/sec
g ; Acceleration of Gravity (m/sec?®) = |L9.81 m/sec’
n ; Number of Bend = 4|set
Hu= for * o *Vi®  2*g*n = | 0.0472|
d) (Hy)  45° * 2-Bend
Hp=  fo * fop * ;> 2*g*n
where, T, ; Coefficient-1 of 45° Bend = 0.25
fy, ; Coefficient-2 of 45° Bend = 0.70
Vi ; Velocity of Bend (m/sec) = 0.9628|m/sec
g ; Acceleration of Gravity (m/secz) = |L9.81 m/sec?
n ; Number of Bend = 2|set
Hp= for * fp *Vi®  2*g*n = | 0.0165|
e) (ch)
Hazen & William*s Formula
He= 10.666 * cto » peor  x Qb8 x| Exist. New
SP; DIP;
where, C; Friction Coefficient = 110 130
D; Pipe Diameter (m) = 0.500] 0.500(m
Q; Flow Rate (m*/sec) = 0.1890| 0.1890|m*/sec
L; Pipe Length (m) = 22.00] 15.00|m
Hes= 10.666 * (| 110] )™®*(C |0.500])y*¢=(| 0.189| )%+ | 22.00| = 0.0526
Hea= 20.666 * (| 130 )%+ |0.500]y*¢=(| 0.189])!-**| 15.00| = 0.0263
He= Hes  + Hefg = 0.0789
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f) (o)
Ho= o, * V2 2 *g

where, f, ; Coefficient of Outlet = 1.00
Vo ; Velocity of Pipe (n/sec) = 0.9628[m/sec
g ; Acceleration of Gravity (m/sec?®) = 9.81|m/sec™?

H= Fo * V2  2*g= 0.0472 |m

)] (o)
SH= H +Hg + Hy + Hpt Heo + H, = 0.2181|m

139.084|m - {o.2181|m = [ 138.866 |m
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a) ¢

(Vi) @ 500mm
VizQ A
where,  Q; Design Maximum Flow Rate (m’/sec) = 0.1890[m*/sec

A; Section Area of Pipe (n*) =  n/4 (| 0.500|)% = 0.1963|m?
V; =| 0.1800|n*/sec 0.1963|m’ = 0.9628|m/sec

Hi= fi * V§ 2*g

where, ; ; Coefficient of Inlet = 1.00
Vi ; Inlet Velocity of Pipe (m/sec) = 0.9628|m/sec
g ; Acceleration of Gravity (n/sec?) = 9.81|m/sec?
Hi= fi * V2 2*g-= | 0.0472|m
b) (Hs)
Ho= fsy * Vi2 2*g
where, Tg, ; Coefficient of Sluice Valve = 0.10
Vi ; Inlet Velocity of Vvalve (m/sec) = 0.9628|m/sec
g ; Acceleration of Gravity (m/secz) = |L9.81 m/sec?
n ; Number of Sluice Valve = 1|set
Ho= fo *Vi2 2 *Qg «u - | 0.0047|m
C) (ch)
Hazen & William"s Formula
He= 10.666 + cto « peor x  QU® x|
where, C; Friction Coefficient = SP; 110
D; Pipe Diameter (m) = SP;{0.500(|m
Q; Flow Rate (m*/sec) = SP: | 0.1890|m/sec
L; Pipe Length (m) = SP; [ 8.300|m
He= 10666 = (| 110] )®*C | 0.5y~ 0.189] )+ | 8.300| = 0.0199 |m
d) Ho)
H= fo * VS 2 *g
where, f, ; Coefficient of Outlet = 1.00
Vo ; Outlet Velocity of Pipe (m/sec) = 0.9628|m/sec
g ; Acceleration of Gravity (m/secz) = 9.81|m/sec?
H= f, * V2 2*g= | 0.0472|m
e) (o)
TH= Hj +Hgy + Hee +Hp = 0.1190|m

138.866]
138.866]m - [0.1100]m = 138.747]n
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a)

b)

©)

d)

e)

(i)
(Vi)  ©800m
Viz Q A
where,  Q; Design Maximum Flow Rate (m’/sec) = 0.1944|m/sec
A; Section Area of Pipe (%) /s ()2 = 0.5027|m?
Vi :m3/sec m2 = 0.3867|m/sec
Hi= fi * V§ 2*g
where, f; ; Coefficient of Inlet = 1.00
Vi ; Inlet Velocity of Pipe (m/sec) = 0.3867|m/sec
g ; Acceleration of Gravity (m/sec?®) = 9.81|m/sec?

Hi= i * V¢ 2*g=

(He)  ©800x 90° 2 places
Ha= o * Ve 2%

where, p1; Coefficient of 90° Bend = 0.20
Vp1; Flow Velocity (m/sec) = 0.3867
g; Acceleration of Gravity (m/secz) = 9.81

; Places = 2

m/sec

m/sec?
Places

| 0.0076|m

Hu=| 0.20]*  [osser] = | 2] * [asi]y *| 2=

(Hp) ©500x 90° 1 place

[_o.0030]s

(Vi) ¢ 500m
Vi=Q A
where,  Q; Design Maximum Flow Rate (m*/sec) = 0.1944|m*/sec
A; Sectional Area of Pipe (n°) = m/a* ()2 = 0.1963|m’
Vi :m3/sec m2 = 0.9903|m/sec
Hp=  for * for *Vi°  2*g*n
where, T, ; Coefficient-1 of 90° Bend = 0.25
fy, ; Coefficient-2 of 90° Bend = 1.00
Vi ; Inlet Velocity of Pipe (m/sec) = 0.9903|m/sec
g ; Acceleration of Gravity (m/secz) = 9.81|[m/sec?
n ; Number of Bend = '_1Tset

H= oo * fo *Vi°  2*g*n

(Ha)
¢ 800m
Ha= fa * Vi 2*g
where, f,1; Coefficient of Sluice Valve = 0.25
Vi ; Inlet Velocity of Valve (m/sec) = 0.3867
g ; Acceleration of Gravity (m/secz) = |L9.81
n ; Number of Sluice Valve = 1

m/sec

m/sec?
set

| 0.0125|m

Hv1: fvl*viz 2*9*":

Hw)
@ 500m
Ho= fo * Vi 2*g
where, f,,; Coefficient of Butterfly Valve = 0.25
Vi ; Inlet Velocity through Pipe (m/sec) = 0.9903
g ; Acceleration of Gravity (m/secz) = |L9.81
n ; Number of Butterfly Valve = 1

m/sec

m/sec?
set

| 0.0019|m

Hv2: fvz*viz 2*9*":

A-5-25

| 0.0125|m



ﬂ (ch)

Hazen & William"s Formula

He= 10.666 * cto » peor  x Qb8 x| New  New
DIP; DIP;
where, C; Friction Coefficient = 130 130
D; Pipe Diameter (m) = 0.800] 0.500(m
Q; Flow Rate (m*/sec) = 0.1944| 0.1944|m*/sec
L; Pipe Length (m) = 53.000| 12.500(m
He= 10666 * (| 130] )™®*(C [ 0.800])*+¢=(| 0.194| )%+ | 53.00| = 0.0099 |m
Heo= 10.666 * (| 130 ) %% |0.500]y*¢=(| 0.194])-®*| 1250 = 0.0231|m
He= Heg o Hee = 0.0330 |m
9 (Ho)
H= fo * VS 2*g
where, f, ; Coefficient of Outlet = 1.00
Vo ; Outlet Velocity of Pipe (m/sec) = 0.3867|m/sec
g ; Acceleration of Gravity (m/secz) = 9.81|m/sec?
H= Fo * V2 2*g= | 0.0076|m
h) (o)
SH= Hi + Hu* Hyn  Ha  Hpo + He + Ho = 0.0781 |m
)
139.031fm
139.031|m - [o.0781m = 138.953]|n
!
138.747]m
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2000

630 NTU
5-9
ITEMS Unit 1 2 3 4 5 6 7 8 9 10 11 12
15/8/118/8/ | 19/8/121/8/ | 24/8/ | 30/8/| 1/9/ | 4/9/ | 8/9/ |11/9/ | 14/9/ | 17/9/
Date 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 [ 2000 | 2000 | 2000 | 2000 | 2000
Water Temp. 30 30 34 25 29 28 27 28 28 28 27
Turbidity NTU
Raw Water| 300 300 300 252 270 270 250 260 252 630 540
Settled W. 55 4.2 4.1 3.8 4.6 450 10.3 5.6 7.4 8.5 8.5
Filtered W. 3.4 3.0 3.2 2.8 2.0 3.2 3.5 3.2 5.7 4.6 3.5
Alum Dosage|mg/I] 26.9] 269 269 26.9
Polymer Dos|mg/I] 615 615 46.1] 46.1
pH
Raw Water 6.6 6.6 6.9 6.9 6.8 6.9 6.8 6.8 7.6 6.6 6.8
Settled W. 6.5 6.5 6.7 6.5 6.6 6.7 6.7 6.6 6.6 6.5 6.6
Filtered W. 6.5 6.5 6.5 6.6 6.3 6.7 6.8 6.5 6.5 6.5 6.4 6.5
Alkalinity mg/|
247 193NTU
Fe
( 5-10)
40 90 0 2mg/I
( 0 mg/1)
630 NTU (
5-9 )
247NTU 193NTU Fe
( 50 )
( 5-11)
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5-10 (1/2) Water Quality Report

Ministry of CTPC
Lao Water Supply Autherity (Nam PaPa Lao)

Chinaimo Water Treatment Plant Laboratory

Sampling Nam Savannakhet

Analysis Date: 26™ Oct. ’00
Sampling Date: 18" Oct. '00

Description of Analysis units N[l::(&r;g Puxpng‘.n\’flell Nase'rll‘;f Wate;-{m'z Standard
Temp. Atomsphere C 28 27 28 27
1{pH (T. Water C) me/t Y 7.9 (26.0) 7.2 (27.0) 7.2 (28.00 7.2 (27.5) 5.8~8.6
2| Turbidity NTU 247 B 0.7 2.6 5
3]Color 6 2 2 3 5
4}Odor and Taste Nomal Nomal Nomal Nomal Nomal Nomal |
5{M. Alkalinity {CaCO,) mg/] 99 72 78 78 300
§{P. Alkslinity (CaCOy) mg/) 2 & 4 4
7|Ammonia Nitrogenn (NH,-N) mg/l | N.D<0.01 0.05 0.03 N.D<0.01 0.5
8INitrite—Nitrogen (NO,-N) mg/] N.D<Q.1 N.D<0.1 N.D<0.1 N.D<D, I 1.0
9]Nitrate~Nitrogen (NO;-N) mg/1 1.22 1.1 1,29 0.91 10
10]Chioride ion {C17) mg/1 7.4 5.1 5.8 6.6 250
11[Sulfate ion (SO,%) mg/l | N.D<2 14.3 14.4 14.5 250
12]JKMnO, consumed mg/! 9.2 1.8 2.4 2.2 10
13]iron (Fe)_ mg/l |G 0.04 0.09 g.1 0.3
14|Manganese (Mn) mg/1 0.04 N.D<0.01 | N.D<0.01 } N.D<O0.01 0.1
15]Total Hardness {CaCQ,) mg/| 63 54 56 56 500
15]Cadmium (Cd) me/! } N.ND<0.001 } N.D<0.001 ] N.D<0.001 ] N.D<{,001 0.01
17]Cupper (Cu) mg/1 N.D<0.1 N.D<0.1 N.D<0.1 N.D<0.1 1.0
18[Lead (Pb) mg/ 0.03 0T 0.01 0.02 Q.05
19]Electric Conductivity u s/cm mg/| 177 179 194 189
20| Aluminium {Al) mg/l § N.D<0.001 0.01 0.08 0.06
21|Chromium (Cr®) mg/l ] N.D<0.001 ] N.D<0.001 ] N.D<0.001 | N.D<0.001 0.05
22)Cyanide (CN) mg/l | N.D<0.001 | N.D<0.001 | N.D<0.001 ] N.D<0.001 0.01
23)Zinc (Zn) mg/1 0.5 0.5 0.5 0.5 1.0
24|Fluoride (F°) mg/l N.D<0.1 0.5 N.D<Q,1 N.D<Q,1 1.5
25[Sodium (Na,) mg/! 7.1 5.3 4.9 4.7
26{Sulfide (H,S) mg/l 0.07 0.08 0.09 0.04
27f Total Chiromium {Cr) mg/1 0.006 N.D<D.001 | N.D<0.001 § N.D<0.00L
28] Arsenic (As) mg/l | N.D<0.001 § N.D<0.001 | N.D<0.001 ] N.D<0.001 0.01
29{Mercury (Hg)_ mg/L [N.D <0.0001|N.D < 0.0001| N.D < 0.0001 | N.D < 0.0001f __ 0.001
30 Tatal Phosphorus (T-P) mg/l 0.1 N.D<0.0L | N.ND<0.0L | N.D<0.01 )
31 Total Residue mg/1 370 170 170 150 500
32|Residual Chloride {Cly) mg/l NONE NONE NONE NONE
J3jColiformn Group 0/ml 5/5 0/100 0/100 0/100 N.D
34 Total Colony !/ml /ml 800 4000 ; 93 100

Water Analysis Report on Sampling Site

Sampling Date: 18" Oct. '00

Description of Analysis units h;l{?:(air;g Pugrr{:/ell Naseni: Wateer? Standard
Weather Cloud Cloud Cloud Fine
Sampling Time 14:50 15:06 15:40 17:20
Temp., Atomsphere T 28 28 28 27
Temp. Water T 26 27 28 27.5
1{pH (T. Water C) mg/s | 8.2(26.0) | 7.5(27.0) | 7.6(28.0) | 7.5(37.5) | 5.8~8.6
2JResidual Chloride (Cly) mg/1 NONE NONE NONE NONE
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Ministry of CTPC
Lao Water Supply Authority (Nam PaPa Lao)
Chinaimo Water Treatment Plant Laboratory

5-10(2/2) Water Quality Report

Sampling Nam Savannakhet

Analysis Date: 20™ Nov. "00
Sampling Date: 03°! Nov. "00

Mekong

Plant

Tap Water

Defscnptxon of Analysis units Tntake Tap Water | Naseng Ko7 Standard
Temp. Atomsphere C 27 27 27 21
1pH (T. Water C) mg/! 7.9 (18.0) 7.2 (19.8) 7.2 (18.3) 7.2{20.3) 5.8~8.6
2] Turbidity NTU 193 3.0 2.4 0.1 5
3|Color 5 NONE NONE 2 5
4}Odor and Taste Nomalj NOMAL NOMAL NOMAL NOMAL NOMAL
5IM. Alkalinity (CaCO,) mg/| 107 93 97 95 300
6}P. Alkalinity (CaCQ,) mg/1 2 6 6 8
7]Ammonia Nitrogenn (NH,—N) mg/! 0.1 0.04 0.01 0.01 0.5
8|Nitrite-Nitrogen (NO,-N) mg/1 NONE NONE NONE NONE 1.0
9|Nitrate—Nitrogen (NO4-N) mg/L 0.91 0.60 0.35 0.51 10
10]{Chloride ion {Cl") mg/! 11.0 7.3 8.1 8.1 250
11]Sulfate ion (SO42-) mg/| NONE NONE NONE 2.0 250
12[KMnO, consumed mg/1 . 1.5 1.2 3.0 i0
13{iron (Fe) mg/| [EEeE: 0.09 0.05 0.06 0.3
14|Manganese (Mn) mg/] 0.01 N.D<0.01 N.D<0.01 N.D <0.01 0.1
15| Total Hardness (CaCOy) mg/l 92 94 © 90 92 500
16]Cadmium (Cd) mg/l | N.D<0.001 § N.D<L0.001 } N.D<0.001 F N.D<0.001 0.01
171Cupper (Cu) mg/l | N.D<G.01 N.D<Q,01 | N.D<0.0! N.D <0.01 1.0
1B]Lead (Pb) mg/l 0.03 0.04 0.03 0.03 0.05
19]Electric Conductivity ux s/cm mg/| 196 198 192 190
20{ Aluminium (Al mg/t | N.D<0.01 | - 0.02 0.03 0.02
21| Chremium (Cr®) mg/l | N.D<0.01 N.D<0.01 | N.D<0.01 N.D <0.01 0.05
22| Cyanide (CN") mg/l | N.D<0.001 | N.D<0.001 | N.D<0.001 | N.D<0.001 0.01
23|Zinc (Zn) mg/l 1.0 0.8 0.8 0.6 1.0
24}Fluoride () mg/1 N.D<0.1 N.D<0.1 N.D<0.1 N.D<0.1 1.5
25|Sodium (Na,) mg/1 0.7 0.6 0.5 0.6
26]Sulfide (HZS) mg/l | N.D<0.01 N.D<0.01 0.02 N.D<0.01
27 Total Chiromium (Cr) mg/1 0.007 0.008 0.008 0.008 :
28] Arsenic (As) mg/1 | N.D<0.001 { N.D<0.001 | N.D<0.001 [ N.D<0.001 0.01
29 Mercury (Hg) mg/l JN.D<0.0001|N.D<0.0001[N.D <0.0001[N.D<0.000] 0.001
30| Total Phosphorus (T-P) mg/1 0.5 0.1 0.1 0.2
31)Total Residue mg/] 319 128 133 121 500
32|Residual Chloride (Cl,) ‘mg/1 0 NONE NONE NONE
33} Coliform Group 0/ml 5/5 0/5 0/100 0/100 N.D
34} Total Colony I/ml /ml 100 20 i5 11 100




5-11(1/3) Site Survey on Water Quality and Pressure Test of Tap (1)

. Press. Water Quality of#gp 1

Date | Time f [T t Rsidual Coliforu} Faecal
Na, Weather Loction/Address ot | LEMDETBIUTE {1, g | Color s'dl,'" pH | ororm Taec
Day/Mon. | Hr./Min. Tap |Atmos.|Water Chiorine Bacteria| Coliform

g MPe ] T | IC | meg/1{ unit mgcl/l cfu/mi] cfu/mil
9]23"™0ct.| 9:35|Cloud  JR"d No.9 Phone Savangtay 0.35] 29.0f 271.0 1.t 2.0 0 7.5] None | None
11§23*0ct.| 10:20{Cloud  JR’d. Santiphap, Nalao 0.34] 29.0] 28.0 2,01 4.0 0 7.0] ditto | ditto
10§23 0ct.| 10:30)Sunshine JR'd. Makesavanh, Phoxay 0.35] 30.0] 30.0 1.0 4,0 0 7.5 ditto } ditto
12]23™0ct. | 10:55/Sun R'd. Makesavanh, Chomkeo 0.35] 32.01 27.0 1.0 0.0 0 7.5] ditto { ditto
17§23™0ct.| 11:08{Sun R'd. Qudomsive, Tha Meang 3.500 32.0] 29.0 1.0} 0.0 0 7.5] ditto | ditto
24] 23" Oct. | 11:20{Sun R’d. Phayapu, Xaya Phome 0.30h 31.01 29.0 1.0 1.0 0 7.0} ditto | ditto
18} 23™0ct. | 11:30|Sun R'd. Lusavong Seak, Latanalansy 0.20) 33.0 28.0{ 15| 3.0 0] 7.5 ditto | ditto
7123"0ct. | 11:05{Sun iPhonsava.ng 0.25] 31.06] 28.0 1.0l 3.0 Q 7.54 ditto § ditto
8] 23"0Oct. | 11:20|Sun FPhonsavang o.14] 3001 29.0f 10| 3.0 0] 7.5| ditto | ditte
14] 23" Oct.| 14:35|Sun Sanam Xay 0.201 30.0f 28.0 1.0 2.0 0 7.5] ditto | ditto
15] 23" Oct.| 14:45{Sun Sanam Xay 0.20) 30.0] 28.0 0.5 2.0 0 7.5] ditto | ditto

23] 24™0Oct.| 9:00{Sun Xayamoungkune 0.251 25.0] 27.0 3.0 100 0 7.5 Many| 5

22124"0ct.| 9:08|Sun Xay Oudom 0.28] 29.0] 27.0{ 30| 5.0 0 7.5| None | None
21]24™Oct.| 9:19{Sun Lasavang Say 0.25] 30.0] 28.0 0.5 2.0 0 7.5} ditto | ditto
20} 24"Oct.{ 9:27!Sun |Lasavang Say 0.25] 29.01 28.0 0.0 20 Q 7.5} Many | ditto
19]24™Oct.| 9:40|Cioud  [Lasavang Say 0.10] 29.0] 26.0f 10| 2.0 0] 7.5 4 | ditte
30 24™Oct.| 9:50|Sun None Savath 0.05] 30.0f 29.0f 00 2.0 0 7.5{ None | ditto
29] 24" Oct. | 10:00§Sun INone Savath 0.05) 30.0f 29.0] 0.0 0.0 0} 7.5] ditto | ditto
33 24“Oct. | 10:05{Sun JNﬂseng 0.05] 30.0] 29.0 0.5 4.0 0 7.0{ ditto | ditto
31| 24"Oct. | 10:15{Sun Naseng 0.12] 30.0] 29.0 1.0 3.0 0 7.5} ditto | ditte




5-11(2/3) Site Survey on Water Quality and Pressure Test of Tap (2)

Date | Time Press. Water Quality of Tap

No. Weather Loction/Address of Y Temperature |y, i I Color |Reidu) pH |Celiorm Faecal
Day/Mon. | Hr./Min, Tap JAtmos, |Water Chlorine Bacteria{Coliforn

- MPz] °C C | mg/1] unit | mecl/l cfu/m] cfu‘mll
32]24™0ct. | 10:23|Cloud  [Naseng 0,10 30.0] 29.0 1.0} 5.0 0 7.5] None | None
34324*0ct. | 10:35|Cloud  |Phone Xay 0.201 31.0| 29.0 1.0] 5.0 0 7.0} ditto | ditto
26§24™0ct. | 14:10{Sun Xay Oudom 0.21] 33.0] 28.0 1L.5] 10.0 0 7.5] ditto | ditto
27)24%0ct. | 14:23|Sun Saphane Nea 0.25] 33.0] 29.0 0.5 2.0 0 7.5| ditto | ditto
28024"0ct. | 14:34|Sun Dong Dam Douane 0.09“ 320! 29.0 Q.0 2.0 0 7.5 ditto | ditto
39§ 24™0ct. | 15:00(Sun Phone Savanh O‘ZOI 33.0] 29.0 0.0 2.0 0 7.5] ditto | ditto
38] 24™0ct.| 15:17|Sun Tha He 0.20| 32.01 31.0 0.0 2.0 0 7.5 ditto | ditto
19]25%0ct.| 9:12|Sun Rasavong Xay o13] 30.0] 26.0 0.0 2.0 0 7.5] Many | ditto
2925"0ct.| 9:44/Sun Nonesa At 0.15] 30.0f 29.0 3.0] 20.0 0 7.5] None [ ditto

1325"0ct.| 10:05|Sun R'd. Resadanay, Xayamoogkune] 036] 31.0f 28.0] 0.5 2.0 0| 7.5|ditto] 1
40]25"0ct.| 10:50{Sun Phonesa Vanh 0.05F 33.0] 29.0 0.5 2.0 0 7.5] ditto | None
6]25"0ct.]| 14:35|Sun Qudom Vilay 0.10] 31.0] 29.0 0.0 2.0 0 7.5] ditto 1
1} 25" 0ct.| 14:42(Sun Oudom Vilay 005 31.0y 28.0f 0.5] 2.0 0] 7.5 3 |None
3} 25™0ct.| 15:00(Sun Phone Savang Nea 0.05] 33.0{ 3t1.0 0.5 2.0 0 7.5] None | ditto
4] 25"0ct. | 15:12|Sun iHoua Meang 0.05] 32.0] 29.0 1.0 2.0 0 7.5 4 | ditto
2] 25"0ct. | 15:40|Sun Pak Bo 0.088 33.0] 33.0 1.0] 2.0 0}  7.5| None | ditto
|

5 25%0ct.| 16:00/Sun Nake 0.35f 32.00 30.0f 3.0] 4.0 0| 7.5] ditto | ditto
250 26"0ct.| 9:32|Sun Xay Oudom 0.30} 31.0f 25.0 0.5] 5.0 0 7.5] ditto | ditto
36] 26"0ct.| 9:45{Sun Sone Xay 0.25] 32,01 29.0 0.5 2.0 0 7.5] ditto | ditto
37} 26™0ct. | 10:00{Sun JPhon Saat 010§ 31.0{ 29.0 0.0 2.0 0 7.5| Many | ditto
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5-11(3/3) Site Survey on Water Quality and Pressure Test of Tap(3)

Date | Time Pre;ss. - - Water gualli!u_rdol‘lTaD — ;.ll
No. Weather Loction/Address 0 Smperature I+ 44 | Color | B! l_“ pH |[-oiomm| Taec
Day/Mon. | Hr./Min. Tap JAtmos.] Water Chlorine Bacteria | Coliform:

’ MPa]l T | T /1| unit |agcl/] cfu/ml c_m@_.;l

A —

36} 26™0ct. | 10:21{Sun Doneseng 0.00] 32.0] 280{ 1.0 100 0|  7.5| None | None
41} 26™M0ct. | 10:53|Sun R’d. Soutthanou, Latanalansy ¢.15¢ 32.01 30.0{ 0.5 20 0 7.5} Many | diito
42]26"0ct. | 10:57|Sun R'd. Soutthanou, Latanalansy 0.20| 32.0 29.0 0.5 4.0 0 7.5| None { ditto
43126"0ct. | 11:00{Sun R’'d. Soutthanou, Latanalansy 0.18’ 31.0] 29.0f 0.5 20 0 78] 7 ditto
6] 26™0ct. | 11:07[Sun Oudom Sine 0.25] 31.0] 29.0 1.0 4.0 0]  7.5] None | ditte
13 26™Oct.| 11:15|Sun Tameang 0.30] 31.0] 29.0 1.0 4.0 0 7.5 — | ditto
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2.
470
2000 10 18 3 5
12 5 13 247 193 H 79
99 107mg/l 0 0.1mg/l
0.9 1.2mg/l
5-12 (2000/10) 15

1 [Temperature atmosphere 29 29 29 28 217 28 0.97 1
2 [Temperature water 26.7 26.4 26.7 1
3 [Turbidity 272 3.7 0.1 247 4.8 0.7 0.91 1
4 |Color [0 0] Qg 6] 2 2]

6 [PH 7.8 7.2 7.2 7.9 7.2 7.2) 1.0Y 1
7 [M-Alkalinity 88 71 70 99 72 78 1.13 1]
8 |[Ammonia Nitrogen 0.05 0 [0 0 0.05 0.03 0.00 1
10|Nitrate Nitrogen 0.2 0.1 o 1.22) 1.1 1.29 6.1¢ 1
11 |Cholrine CI 8 5.7 g 7.4 5.1 5.8 0.93 1
12|[KMn 4 Consumed 6 3.2 1.8 9.2 1.8 2.4 1.53 1
13[Total Hardness 100 78 75 63 54 56 0.63 1
16|Total Colony 320 150 2 800 400 137 2.5(¢ 1
18|lron (Fe) 2 2.5 0.04 0.09 1.2§ 1
19|Manganese(Mn) 0.04 0.04 Q 0 1.04 1
21[Total Residue 370 170 170]

5-13 (2000/11 14

1 [Temperature atmosphere 24 26 26 27| 27 27| 1.04 1
2 |Temperature water 24.3 25 24.8 1
3 [Turbidity 222 4 0.1 193] 3 2.4 0.87 1
4 |Color s 4 N-D

6 [PH 7.8 7.3 7.2 7.9 7.2 7.2) 1.0% 1
7 [M-Alkalinity 100 94 90 107| 93 97 1.07 1
8 [Ammonia Nitrogen N-D N-D| N-D 0.1 0.04 0.01

10|Nitrate Nitrogen 0.2 0.1] N-D 0.91 0.6 0.35 4.55 1
11 |Cholrine CI 8.4 7.3 q 11.0 7.3 8.1 1.3% 1
12([KMn 4 Consumed 14 4.7) 2.8 9.1 15 1.2 0.57 1
13[Total Hardness 98 96 91 92 94 90 0.94 1
16(Total Colony 315 150 2 100 20 15 0.32 1
18|Iron (Fe) 04 0.2 0.01 0.63 0.09 0.05 1.58 1
19|Manganese(Mn) N-D N-D| N-D 0.01 N-D N-D|




2000 10 26 11 26

12 5 13 1.0
56(10 ) 56011 )
H
2000 10
0.05mg/l
0.05mg/l
2000 11
2000 10
Temperature atmosphere
Total Residug mperature water
Manganese (Mn) Turbidity
Iron (Fe) Color -
Total Colony. pH =
Total Hardness M-Alkalinity
KMn 4 Consumed Ammonia Nitrogen
Cholrine C (itrate Nitrogen
5.6(1/2) (10 )
2000 11
Temperature atmosphere
——
—.—
Nitrate Nitrogen
5.6(2/2) (11 )
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1999 5-14 5-16 5-7
5-13
1996 6,030 H
8.0 80mg/l
12 H 83 120mgl/l
H
5-11
3mg/1
0.14mg/l
0.36mg/l 5-12
H 5-13
5-14 Mekong River
1999 1 2 3 4 g 8 1 8 9 1 11 12
771 59 19 41 224 3470 593 760 757 371 509 113 323
8.2l 8.2 8.3 83 814 7.9 7.9 8d 7.9 8.q 8.0 8.2 8.1
114 111 119 1120 101 84 9§ 89 84 84 85 93 97
0.09) 0.09/ 0.07 0.15 0.1 0.14 0.1 0.3q 0.17 0.18 0.17 0.19
8.3 3.8 8.0 8.9 11.9 13.6 11.4 32.4 16.7] 19.7 20 9.5 13.7
137| 138 134 127| 131 108 107 104 94 0.9 101 113 104
0.29/ 0.32/ 0.50 2.00| 0.1 0.36 0.09 0.3 0.20] 0.0 0.20 0.04 0.37
0.05 0.09| 0.10 -l N.D] 0.06f 0.03 0.04 0.05 0.03 0.08 N.D| 0.06
5-15 Filtered Water Quality
1999 1 2 3 4 5 6 L 8 9 19 11 12
2.00 2.6/ 2.4 2.6 3.9 4.3 4.7 52 53 44 4.9 6.2 4.0
7.8l 7.7 7.9 7.8 7.4 7.2l 7.4 7.3 7.2l 74 7.4 7.1 7.9
99| 100 107 102] 89 72 83y 7q 64 79 74 8] 84
N.D.[ 0.00/ 0.1 0.10] 0.1 N.D.[ N.D| N.D| 0.03 N.D| 0.05 N.D.| 0.0
3.3 3.4 2 3.7 39 4.3 2.4 3.1 3.1 3.1 4.4 1.4 3.2
119| 137] 141 125 132 104 107 109 90 93 92 111 113
0.15 N.D.| 0.04 0.09f N.D| 0.1 0.09 0.04 0.03 N.D] N.D.| 0.12 0.09
N.D.| 0.05/ 0.08 -/ N.D| 0.01f N.DJ N.D| N.D.| N.DJ N.D.[ N.D| 0.0
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5-16 Finished Water Quality

1999 1i 2 3 4 5 6 7 8 9 10 11 12

0.2l 0.2 0.4 0.1 02 02 0.4 0.4 o0.4 04 0.5 0.1 0.3
7.8 7.7 7.4 7.7 7.4 7.20 7.9 7.9 7.3 7.4 7.4 7.1 7.9
1000 99 106 101 864 70] 83 68 65 73 73] 87 84
N.D.|N.D.[N.DJ N.D.| N.D] N.D.| N.DJ N.DJ N.D.| N.DJ N.D.] N.DJ N.D.
1.6 1.9 0.9 0.5 2.4 1.8 1.4 1.9 1.1 14 0.7 1.4 1.4
106 129 142 1160 124 94 101 101 90 9 92| 104 108
0.10[ N.D.[ 0.0 0.03 4 N.D.[ 0.02 0.0 0.03 N.D.| N.D.] N.D. N.D.
N.D.|N.D.[N.DJ N.D.| N.D] N.D.| N.DJ N.DJ N.D.| N.D| N.D.] N.DJ N.D.
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o dhimbpetes . . . .
0 1000 2000 3000 4000 5000 6000 7000
5-16
H
5-13 H 68 75
50mg/I
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50mg/I

6000
68mg/I

5-12

5-12

I!"'\.
Tt

F L)

150mg/i
50mg/l

mg/Il
150mgl/i
0.45mgl/l
150*0.45=68 mg/l
mg/l
mg/l
1.35 mg/l
68/1.35=50 mgl/l

5-18

6000
50mg/I

68mg/l

mg/I

mg/I

800

pH 7.4 85

35 70 /L

11

280,000 m3/d)
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160
2 S
140 =
120 ;
100 *
80 *
60 *
40 R - B
20 & u
0 N . . . .
0 1000 2000 3000 4000 5000 6000
5-18
0.14mg/l
5 mgl/l
1 mg/l
2 mgl/l
2 mgl/l
0.5 mg/l
1 mg/l




5-18

10

Cl,
Cl,
mg/l mg
1 )
10
5-19
7,920 m3/ 15,840 m3/ 7,920 m3/ 15,840 m?®/
I/ I/
10 mg/l kg/ kg/ I/ J]
I/ I/
50 mg/l kg/ kg/ I/ I/
I/ I/
150 mg/I kg/ kg/ I/ J]
)




5-20

7,920 m3/ 15,840 m?/ 7,920 m3/ 15,840 m3/
I/ I/
2mg/l kg/ kg/ I/ J]
I/ I/
25mg/l kg/ kg/ I/ J]
I/ I/
50mgl/l kg/ ka/ I/ I/
3 )
10
5-21
7,920 m3/ 15,840 m?/ 7,920 m3/ 15,840 m3/
I/ I/
1mg/I kg/ kg/ I/ J]
I/ I/
5mg/l kg/ kg/ I/ I/
I/ I/
10mg/l kg/ kg/ I/ J]
4 )
5-22
7,920 m3/ 15,840 m?/ 7,920 m3/ 15,840 m3/
I/ I/
1mg/l kg/ kg/ I/ J]
I/ I/
2mg/l kg/ kg/ I/ I/
I/ I/
5mgl/l kg/ kg/ I/ J]




5)

5-23
7,920 m3/ 15,840 m?/ 7,920 m3/ 15,840 m3/
I/ I/
0.5mgl/l kg/ kg/ I/ J]
I/ I/
1mg/l kg/ kg/ I/ J]
I/ I/
2mg/l kg/ ka/ I/ I/
6
5-24
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5-24

800
7 89
0.15
50
(10 )




5-25

0 75kw

8 51/min x 1.5kW

8

800

RC

5-26

1.5kW
304
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kw




5.5

5-19
20m 10m
10m
( 5-19)
( )1.6
0.6
( ) 700m3 (=16,800 n# )
20% 3

¢ 500 40mm 83km

(p 500 400mm)
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5.6

16.8m 4.5m 1000m 1
HWL:+144.50 , LWL:+140.00

1,000m3
1000- 400 600m3
15,000m3 1 =600m3 (15,000m3
24hr)=0.96hr
48 ( )
( )
( )
2
5-20 5-21
2000 10 1011 (1,090 14,225)x 24=1.84hr
2000 10 18/19 (1,470 13,082)x 24=2.70hr
1 24
10
10% 2.70x 1.10 = 3.0hr



1.0 3.0=4.0hr
15,000x 4.0 24 1,000 = 2,500m3 1,000 m® = 1,500 m?3
12 2
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5.7

20

10

16,214 m3 /
136

11.26 m3 /
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97
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500 955 450

5-22
1,200
1,700 10

6.0

5-23
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5.8

84.8%(1988
) 88.1%(1998 ) 3.3% 10 (H10
) 50%
5-28
11.7 22.6%

5-28 ( )

Year Production| Water Sale Water Loss Connec | Population Person/ lcd Remarks
(md (md (md (%) -tion Served Connection
1985 1,981,705 | 1,749,991 231,714 11.7( 2,807 31,963 114 150.0
1986 2,134,169 | 1,712,698 421,471 | 19.7 | 3,064 32,280 105 145.4
1987 2,363,336 | 2,086,375 276,961 11.7 | 3,362 38,107 113 150.0
1988 2,720,257 | 2,401,118 319,139 ( 11.7 | 3,859 43,856 114 150.0
1989 2,756,160 | 2,434,539 321,621 11.7( 4,274 44,466 104 150.0
1990 2,972,232 | 2,571,473 400,759 | 13.5( 4,654 46,968 10.1 150.0
1991 3,420,359 | 2,858,442 561,917 [ 16.4 | 5,149 47,507 9.2 164.8
1992 3,461,125 | 2,807,048 654,077 [ 189 5,668 48,065 8.5 160.0
1993 3,455,061 | 2,780,977 674,084 195 6,158 48,794 7.9 156.1
1994 3,602,379 | 2,711,491 790,888 [ 22.6 [ 6,692 49,525 74 150.0
1995 3,686,340 [ 2,905,411 680,929 [ 19.0 7,158 53,067 74 150.0
1996 3,659,643 | 2,996,458 563,185 15.8 7,570 53,730 7.1 152.8
1997 3,693,534 | 2,974,986 618,548 [ 17.2 7,946 54,338 6.8 150.0
1998 4,136,274 | 3,386,456 749,818 [ 18.1 | 8,257 59,858 7.2 155.0
1999 4,377,880 | 3,404,638 973,242 | 222 8,776 60,179 6.9 155.0
1982 Production(
5-29
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30 40% 50%
5-29
Unaccounted for Daily Population Served lcd
Water Production
(%) (m3¥day) (Capita) (liter/capita/day)
Singapore 6 1,375,156 3,000,000 458
Shanghai 14 4,728,000 8,197,000 577
Hong Kong 36 2,518,000 6,270,000 402
Bangkok 38 3,849,863 5,986,000 643
Dhaka 51 781,540 3,780,000 207
Jakarta 53 972,086 2,461,320 395
Phnom Penh 61 103,096 684,171 151
Hanoi 63 360,000 1,257,105 286
Second Water Utilities Data Book; Oct 1997, ADB
X
2 5-28 9,278 9,328m
2000 2000
9,328m
(:
) 10 2
1,000 m? 10 10
70%
5-30
10 10 11 14,200 n? 9,328m* 65.7%
10 18 19 13,100 n? 9,328m° 71.2%
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()

70%

30%
20m
2 3
(@ 20mm ) 40
5-31
(mm) (mm)
1999/1-6 278 15-20 1999/9-10 35 20-50
1999/7 35 15-20 1999/11 42 20-50
1999/8 66 15-20-50
456
(2000/9/11 2000/10/11 40 10




1 1
3
5-32
5-32
)
10 20 | Lak m/
21
10 23 | Nonsa- 75 0.6m%/
24 Bathl 2
10 25 | Nonsa- 40 0.6m%/
26 Bath 1
10 26 |Ratsavong | 115 65% | m/
27 Seuk Road
10 27 Nonsa- 45
28 Bath

(

)




+10%(

65%

)x 2

+0% %

65%x 1 +50%(
27%

5-24

(

)



5-24
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UFP-10  ........... 2
ASK WPN 5
2
2
1 1
25
1997 98
5-33 5-26
5-33
10 20-21 Ban Lak 6
10 23-24 Ban Nonsavath 1&2
10 25-26 Ban Nonsavath 1
10 26-27 Ratsavong Seuk Road
10 27-28 Ban Nonsavath 2

A-5-67




3 24 2
Ratsavong Seuk Road Ban Nonsavath 2
24
x 6.9 X
)
5-34
No
10 20-21 Ban Lak 6
9 Ban Lak 6
(2 )
5-27 5m3/
10 23-26 Ban Nonsavath 1
5-28 5-29 10 24

25

0.6m3/




10 26-27 Ratsavong Seuk Road

Ratsavong Seuk Road 450mm
5-30
348m3
115
348m3 115x 6.9 x 155 lcd =225 m3
65
8m3/
10 27-28 Ban Nonsavath 2
Kayson Road Ban Nonsavath 2
5-31 30m3 Ban
Nonsavath 2 45

30m3 45x 6.9 x 155lcd= 18 m?3
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5.9

5-35

5-35
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1,500m3

5-32 5-33
¢ 350mm ( )

5-36

(No) 5-32  5-33
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5-38

5-36
No
(
( )
C )
@ 450 400mm o
@ 500mm
(p800) | 14
¢ 350
O
X2 o
@ 500mm X2 o
8x2x2 o
14
1 3
12x3
12x2
MCC1 ( ) °
MCC2 (
)
15 o
[ ]
5-37
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5-37

12




MCC
MCC1

MCC2
MCC2

5-37
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Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Overall Goal
1. 1-1 NPS 1.
2. 1-2
1-3
2. 2. NPS
Project Purpose
1. 1.
Output
1. 1-1 1-1 NPS
2. 1-2 NPS 1-2
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4, 2-1 3-1.
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6. 3-1 5-1
4-1 6-1
5-1
6-1 6-2
6-2 6-3
6-3
Activitie s Input
1-1
1-2
1-3
1-4 Cc/p
1-5 NPS
1-6 NPS
2-1
2-2 ( )
2-3 2-1
2-4 ) Pre-conditions
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3-3 MCTPC DCTPC
3-4
3-5
3-6
3-7
3-8

3-6




	添付図面集
	添付図面目録
	[資料Ａ］　添付資料
	資料１ ．査団員氏名、所属
	資料２ ．調査日程
	資料３ ．相手国関係者リスト
	資料４ ．当該国の社会・経済事情
	資料５　その他のデータ
	資料５．１　取水ポンプの形式と検討
	（１ ）取水ﾎﾟﾝﾌﾟの現況
	（２ ）改修計画

	資料５．２　原水流量調節
	資料５．３　浄水場水理計算
	資料５．４　原水・配水水質及び薬品注入計画
	１.原水・配水水質
	2.薬品注入計画
	2.１ 原水水質の特徴
	（１）調査団による測定結果 
	（２ ） 上流チナイモ浄水場との比較
	（３ ）チナイモ浄水場水質の特徴

	2.2　薬品注入計画
	（１）　薬品注入実績
	(２ )バンド注入率
	（３ ）アルカリ剤
	（４ ）塩素剤
	（５ ）薬品の注入率と注入量
	（6 ）注入方式の
	（7 ）改修計画



	資料５．５　 配水状況
	（１ ）配水現況
	（２ ）配水施設

	資料５．６　新設配水池容量の決定
	１ ．配水池兼浄水池の現況
	２ ．増強計画

	資料５．７　サージプロテクション
	１ ．現況

	資料５．８　漏水調査
	１ ． 有収水量と漏水について
	（１ ）有収率
	（２ ）漏水量(率)
	（３ ）有収率と漏水の評価
	（４ ）無収水原因のまとめ

	２ ． 漏水調査
	（１ ） 調査の概要
	（２）　調査の実施


	資料５．９　工事計画
	１ ． 基本的対応
	（１ ）基本的な工事手順
	（２ ）基本的な減断水対策

	２ ．具体的な減断水対策
	（１ ）工事項目と運転停止期間
	（２ ）工事手順の検討
	（３ ）その他の項目の工事方法

	３ ．減断水への影響

	資料 ５.１０ 既存設備の状況　（写真）

	資料６ ．事前評価表

	[資料Ｂ] ソフトコンポ－ネント提案書
	表紙
	目次
	1. 背景
	2. 目標
	3. 成果（直接的な効果）
	4. 活動
	4-1 経営・財務面に関する助言と指導
	4-2 料金徴収体制に係る助言と指導
	4-3 施設の運転・維持管理に係る助言と指導

	5. 各ターム毎の業務内容・成果
	6. 詳細投入計画
	6-1 要員
	6-2 実施工程

	添付書類


