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4. ALTERNATIVE K-1
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Final Report

The Study on Vientiane Water Supply Development Project

General Plan of Kaolieo Treatment Plant Expansion: 40,000 m3/day
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Final Report
The Study on Vientiane Water Supply Development Project

General Plan of Thangone Treatment Plant Construction: 60,000 m3/day
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Case K-1

Expansion of Construction of New Treatment Plants

Final Report

The Study on Vientiane Water Supply Development Project

1st Stage

| Expansion of 40,000 m3/day

2nd Stage

| Construction of 60,000 m3/day

Planned Components of Expansion of Kaolieo Treatment Plant

Planned Components of Construction of Thangene Treatment Plant

Intake Facility

Intake Structure

Construction of New Intake

Intake Pump

15.3 m3/min x65 kWx3 Units

Intake Facility

Intake Structure

Construction of New Intake

Intake Pump

15.3 m3/min x140 kW x4 Units

Raw Water Transmission Pipe

D700 mmxL40 m, Ultrasonic Flow
Meter

Raw Water Transmission Pipe

D900 mmxL530 m, Ultrasonic Flow
Meter

Receiving Well & Mixing Well

Receiving Well!

1 Basin, D.T.=2.3 min.

Mixing Well

1 Basin, D.T.=1.0 min.

Receiving Well & Mixing Well
(Same Size for Direct Filtration)

Receiving Well

1 Basin (1 Basin), D.T.=2.4 min.

Mixing Well

1 Basin (1 Basin), D.T.=1.0 min.

Flocculation & Sedimentation
Basin

Flocculation Basin

Up and Down Flow Baffle Channel
2 Units/Basinx2 Basins, D.T.=28.3 min.

Sedimentation Basin

Horizontal Flow /w Launder Trough, 2
Basins
D.T.=2.40 hr,
m/min.

Ave.Velocity=0.36

Flocculation & Sedimentation
Basin

Flocculation Basin

Up and Down Flow Baffle Channel
2 Units/Basinx3 Basins, D.T.=27.1 min.

Sedimentation Basin

Horizontal Flow /w Launder Trough, 3
Basins
D.T.=2.00 hr,
m/min.

Ave.Velocity=0.37

Filtration Facility

Filter Basin

A=78.0 m2x4 Basins, V=141 m/d

Filter Washing Equipment

B.W.P.: 47.0m3/minx70kWx2 Units
A.B.P.: 94.6m3/minx90kW x2 Units

Filtration Facility

Filter Basin

A=78.1 m2x6 Basins, V=141 m/d

Filter Washing Equipment

B.W.P.: 47.0m3/minx70kWx2 Units
A.B.P.: 94.6m3/minx90kW x2 Units

Filtered Water Measurement &
Chlorine Mixing Chamber

Measurement Chamber

1 Basin, D.T.=1.8 min.

Filtered Water Measurement &
Chlorine Mixing Chamber

Measurement Chamber

1 Basin, D.T.=1.8 min.

Mixing Chamber 1 Basin, D.T.=0.7 min. Mixing Chamber 1 Basin, D.T.=0.7 min.
. Clear Water Reservoir V=10,000 m3 . Clear Water Reservoir V=5,000 m3
Clear Water Reservoir Piping D700mm, D600mm Clear Water Reservoir Piping D900mm
Distribution Pump _ Transmission Pump _
Distribution Pumping Facility Building A=250 m2 Transmission Pumping Facility Building A=320m2
Distribution Pump 12.1 m3/min x67mx195 kWx4 Units Transmission Pump 10.5 m3/min x42.5mx110 kWx5 Units
Chemical Feeding | Installation of Equipment and Solution Chemical Feeding | Installation of Equipment and Solution
Chemical Feeding Facility Equipment Tank - — - Chemical Feeding Facility Equipment Tank - — -
. o In preparation for Administration . oy In preparation for Administration
Chemical Building o Chemical Building o
Building Building
Power Receiving Facility Power Receiving and Transformer Equip. Power Receiving Facility Power Receiving and Transformer Equip.
Power Supply Facility Power Supply Equipment Power Supply Facility Power Supply Equipment

Electrical Equipment Facility

Emergency Generator

Generator Cap. for 1/30f Dis. Pump Cap.

Electrical Equipment Facility

Emergency Generator

Generator Cap. for 1/3 of Tran. Pump
Cap.

Instrumentation . - . Instrumentation . - .
Equipment Monitoring, Supervising and Controlling Equipment Monitoring, Supervising and Controlling
Administration Building A=300m2x2F Administration Building A=300m2x2F,
In preparation for Administration In  preparation for Administration
Laboratory Building Laboratory Building
Landscaping and Others Including demolition & relocation of Landscaping and Others

existing housings
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Final Report
The Study on Vientiane Water Supply Development Project

Plan and Section of Flocculation, Sedimentation and Filter in Kaolieo Treatment Plant Expansion: 40,000 m3/day
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Final Report

The Study on Vientiane Water Supply Development Project

FLOW DIAGRAM OF EXPANSION OF KAOLIEO WATER TREATMENT PLANT (Case K-1)

174,936

175.000

174.336

173.936

173.934

175,600

a
It

172 600

113150

16390

170,500

174.336

174.136
174.600

Expanded Receiving Well
& Coagulation Basin

183.640

163.040 —

173.935

174 200

173.684

Expanded Filter

173.66%

173850

171812

.

174 960

174.000

Expanded Flocculation &

Sedimentation Basin

172 000

171.440

1629 700

17120

172120

17140

£

(Eedisting WL + 170160y

[

171767

162.770

170.594 —

171614

171544

171.094

172.120

166.600

170.600

CI 17150

CL 171.50

171810

17100

17060

17020

16380
163 40
16000
16250
legan
16720
167 40
16700
166 60
16620

16520

16540

=

y

166 A00 — —l

165.000

16500

164 60

Annex 14 - 30

164 360

164 360

Expanded Clear Water
Reservoir




Final Report

The Study on Vientiane Water Supply Development Project

Plan and Section of Flocculation, Sedimentation and Filter in Thangone Treatment Plant Construction: 60,000 m3/day
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189 60

18920

Final Report
The Study on Vientiane Water Supply Development Project

FLOW DIAGRAM OF CONSTRUCTION OF THANGONE WATER TREATMENT PLANT (Case K-1 & C-1)
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1st Stage

Final Report
The Study on Vientiane Water Supply Development Project

Improvement of Km6 Booster Pumping Station

Planned Components of Facility

Booster Pumping Facility

Pump House

A=45 m2

Transmission Pump

4.8 m3/min. x 50 m x 57 kW x 2 Units

Distribution Pump

6.0 m3/min. x 50 m x 72 kW x 3 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Capacity for 1/3 of Trans. & Dis. Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Including demolition of the existing housing

2nd Stage

Construction of Distribution Center for Thangone System

Planned Components of Facility

Clear Water Reservoir C'Ie'ar Water Reservoir V=10,000 m3
Piping D900mm
Distribution Pump Building A=320 m2

Distribution Pumping Facility

Distribution Pump

13.5 m3/min x67mx217 kWx5 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Cap. for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Improvement of Km12 Booster Pumping Station

Planned Components of Facility

Booster Pumping Facility

Pump House

A=25 m2

Distribution Pump

3.3 m3/min. x 60 m x 48 kW x 3 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Capacity for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Including demolition of the existing housing
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5. ALTERNATIVE T-2
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Final Report
The Study on Vientiane Water Supply Development Project

General Plan of Thangone Treatment Plant Construction: 40,000 m3/day

A
- > I ; ________
T TH R ——— - 1 I_ l
[3333333338338882228}
’ : | !
I I I
lssssssssssssssssnnsy OO TI VR W B
— I I
H I
Piiitititititititity l
I— I I
1838383838323838383 8}
wl ‘ l I
o > T - Space for Planned Sludge
g m, 5 u = J— : l Drying Bed if necessary l
locculation & £ | l |
Sedimentation Filter (& S .
170} ) l l
%o | pe=3:340-m3-(2-he)emeeey
£ I l |
] E !
= - L | |
I I
— I I
Admlnlstr.atlon & EoreT l I
Chemical Sub-
Building station l l
L e e e e e - d
(.).|.|.|.|.5|0m
A
210 m

Annex 14 - 35



Final Report
The Study on Vientiane Water Supply Development Project

General Plan of Kaolieo Treatment Plant Expansion: 60,000 m3/day
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Case T-2

Construction and Expansion of Treatment Plants

Final Report

The Study on Vientiane Water Supply Development Project

1st Stage

| Construction of 40,000 m3/day

2nd Stage

| Expansion of 60,000 m3/day

Planned Components of Expansion of Thangone Treatment Plant

Planned Components of Construction of Kaolieo Treatment Plant

Intake Facility

Intake Structure

Construction of New Intake

Intake Pump

15.3 m3/min x140 kWx3 Units

Intake Facility

Intake Structure

Construction of New Intake

Intake Pump

15.3 m3/min x65 kWx4 Units

Raw Water Transmission Pipe

D700mmxL530m,  Ultrasonic
Meter

Flow

Raw Water Transmission Pipe

D900 mmxL40 m, Ultrasonic Flow
Meter

Receiving Well & Mixing Well
(Same Size for Direct Filtration)

Receiving Well!

1 Basin (1 Basin), D.T.=2.3 min.

Mixing Well

1 Basin (1 Basin), D.T.=1.0 min.

Receiving Well & Mixing Well

Receiving Well

1 Basin, D.T.=2.4 min.

Mixing Well

1 Basin, D.T.=1.0 min.

Flocculation & Sedimentation
Basin

Flocculation Basin

Up and Down Flow Baffle Channel
2 Units/Basinx2 Basins, D.T.=27.1 min.

Sedimentation Basin

Horizontal Flow /w Launder Trough, 2
Basins
D.T.=2.00 hr,
m/min.

Ave.Velocity=0.37

Flocculation & Sedimentation
Basin

Flocculation Basin

Up and Down Flow Baffle Channel
2 Units/Basinx3 Basins, D.T.=28.3 min.

Sedimentation Basin

Horizontal Flow /w Launder Trough, 3
Basins
D.T.=2.40 hr,
m/min.

Ave.Velocity=0.36

Filtration Facility

Filter Basin

A=78.1 m2x4 Basins, V=141 m/d

Filter Washing Equipment

B.W.P.: 47.0m3/minx70kWx2 Units
A.B.P.: 94.6m3/minx90kW x2 Units

Filtration Facility

Filter Basin

A=78.0 m2x6 Basins, V=141 m/d

Filter Washing Equipment

B.W.P.: 47.0m3/minx70kWx2 Units
A.B.P.: 94.6m3/minx90kW x2 Units

Filtered Water Measurement &
Chlorine Mixing Chamber

Measurement Chamber

1 Basin, D.T.=1.8 min.

Filtered Water Measurement &
Chlorine Mixing Chamber

Measurement Chamber

1 Basin, D.T.=1.8 min.

Mixing Chamber 1 Basin, D.T.=0.7 min. Mixing Chamber 1 Basin, D.T.=1.1 min.
. Clear Water Reservoir V=3,340 m3 . Clear Water Reservoir V=5,000 m3
Clear Water Reservoir Piping D700mm Clear Water Reservoir Piping D900mm, D600mm
Transmission Pump _ Transmission Pump _
Transmission Pumping Facility Building A=250 m2 Transmission Pumping Facility Building A=320m2
Transmission Pump 9.3 m3/min x42.5m*96 kW x4 Units Transmission Pump 10.5 m3/min x54.5mx140 kWx5 Units
Chemical Feeding | Installation of Equipment and Solution Chemical Feeding | Installation of Equipment and Solution
Chemical Feeding Facility Equipment ;fank i F Administat Chemical Feeding Facility Equipment ;fank i F Administat
Chemical Building n preparation for ministration Chemical Building n preparation for ministration

Building

Building

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equip.

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Cap. for 1/3 of Trans. Pump
Cap.

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equip.

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Cap. for 1/3of Trans. Pump
Cap.

Instrumentation . - . Instrumentation . - .
Equipment Monitoring, Supervising and Controlling Equipment Monitoring, Supervising and Controlling
Administration Building A=300m2x2F Administration Building A=300m2x2F,
In preparation for Administration In  preparation for Administration
Laboratory Building Laboratory Building
Landscaping and Others Landscaping and Others Including demolition & relocation of

existing housings
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Final Report
The Study on Vientiane Water Supply Development Project

Plan and Section of Flocculation, Sedimentation and Filter in Thangone Treatment Plant Construction: 40,000 m3/day
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189 50

18920

Final Report
The Study on Vientiane Water Supply Development Project

FLOW DIAGRAM OF CONSTRUCTION OF THANGONE WATER TREATMENT PLANT (Case T-2)
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Final Report
The Study on Vientiane Water Supply Development Project

Plan and Section of Flocculation, Sedimentation and Filter in Kaolieo Treatment Plant Expansion: 60,000 m3/day
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Final Report
The Study on Vientiane Water Supply Development Project

FLOW DIAGRAM OF EXPANSION OF KAOLIEO WATER TREATMENT PLANT (Case C-2 & T-2)
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1st Stage

Final Report
The Study on Vientiane Water Supply Development Project

Construction of Distribution Center for Thangone System

Planned Components of Facility

. Clear Water Reservoir V=6,660 m3
Clear Water Reservoir —
Piping D700mm
Distribution Pump Building A=250 m2

Distribution Pumping Facility

Distribution Pump

12.1 m3/min x67mx195 kW x4 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Cap. for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

2nd Stage

Construction of Distribution Center for Kaolieo System

Planned Components of Facility

Clear Water Reservoir C'le.ar Water Reservoir V=10,000 m3
Piping D900mm
Distribution Pump Building A=320 m2

Distribution Pumping Facility

Distribution Pump

13.5 m3/min x67mx217 kWx5 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Cap. for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Improvement of Km12 Booster Pumping Station

Planned Components of Facility

Booster Pumping Facility

Pump House

A=25m2

Distribution Pump

3.3 m3/min. x 60 m x 48 kW x 3 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Capacity for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Including demolition of the existing housing
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The Study on Vientiane Water Supply Development Project

6. ALTERNATIVE T-3
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General Plan of Thangone Treatment Plant Construction: 40,000 m3/day and 60,000 m3/day
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Case T-3

Construction of Treatment Plant

Final Report

The Study on Vientiane Water Supply Development Project

1st Stage

| Construction of 40,000 m3/day

2nd Stage

| Expansion of 60,000 m3/day

Planned Components of Expansion of Thangone Treatment Plant

Planned Components of Construction of Thangone Treatment Plant

Intake Structure

Construction of New Intake

Intake Facility

Intake Facility

Intake Structure

Construction of New Intake

Intake Pump 15.3 m3/min x140 kWx3 Units Intake Pump 15.3 m3/min x140 kW x4 Units
Raw Water Transmission Pipe B;(t)grmmeSC%Om, Ultrasonic  Flow Raw Water Transmission Pipe D900 mmx*L485 m, Ultrasonic Flow Meter
Receiving Well & Mixing Well Receiving Well! 1 Basin (1 Basin), D.T.=2.3 min. Receiving Well & Mixing Well Receiving Well 1 Basin (1 Basin), D.T.=2.4 min.
(Same Size for Direct Filtration) | \fixing well 1 Basin (1 Basin), D.T.=1.0 min. (Same Size for Direct Filtration) | \fixing Well 1 Basin (1 Basin), D.T.=1.0 min.

Flocculation Basin

Up and Down Flow Baffle Channel
2 Units/Basinx2 Basins, D.T.=27.1 min.

Flocculation & Sedimentation
Basin

Sedimentation Basin

Horizontal Flow /w Launder Trough, 2
Basins
D.T.=2.00
m/min.

hr, Ave.Velocity=0.37

Flocculation & Sedimentation
Basin

Flocculation Basin

Up and Down Flow Baffle Channel
2 Units/Basinx3 Basins, D.T.=27.1 min.

Sedimentation Basin

Horizontal Flow /w Launder Trough, 3
Basins
D.T.=2.00 hr, Ave.Velocity=0.37 m/min.

Filter Basin

A=78.1 m2x4 Basins, V=141 m/d

Filtration Facility

Filter Washing Equipment

B.W.P.: 47.0m3/minx70kWx2 Units
A.B.P.: 94.6m3/minx90kW x2 Units

Filtration Facility

Filter Basin

A=78.1 m2x6 Basins, V=141 m/d

Filter Washing Equipment

Using the Installed Pumps in 1st Stage for
Filter Washing

Filtered Water Measurement and

Measurement Chamber

1 Basin, D.T.=1.8 min.

Chlorine Mixing Chamber

Filtered Water Measurement &
Chlorine Mixing Chamber

Measurement Chamber

1 Basin, D.T.=1.8 min.

Mixing Chamber 1 Basin, D.T.=0.7 min. Mixing Chamber 1 Basin, D.T.=0.7 min.

Clear Water Reservoir C}egr ‘Water Reservoir V=3,340 m3 Clear Water Reservoir C.le.ar Water Reservoir V=5,000 m3
Piping D700mm Piping D900mm
Transmission Pump _ Transmission Pump _

Transmission Pumping Facility Building A=250 m2 Transmission Pumping Facility Building A=320m2
Transmission Pump 9.3 m3/min x42.5m*96 kW x4 Units Transmission Pump 10.5 m3/min x42.5mx110 kWx5 Units
Chemlcal Feeding | Installation of Equipment and Solution Chemlcal Feeding Installation of Equipment and Solution Tank

. . o Equipment Tank . . - Equipment

Chemical Feeding Facility I i F Administat Chemical Feeding Facility
Chemical Building };uil dﬁ:;para ton - tor fmunistration Chemical Building Using the Constructed Building in 1st Stage
Power Receiving Facility Power Receiving and Transformer Equip. Power Receiving Facility Power Receiving and Transformer Equip.
Power Supply Facility Power Supply Equipment Power Supply Facility Power Supply Equipment

Electrical Equipment Facility

Emergency Generator

Generator Cap. for 1/3 of Trans. Pump
Cap.

Electrical Equipment Facility

Emergency Generator

Generator Cap. for 1/3 of Trans. Pump Cap.

glc;tlri;r;zr:liaﬁon Monitoring, Supervising and Controlling Instrumentation Equipment | Monitoring, Supervising and Controlling
Administration Building A=300m2x2F Administration Building Using the Constructed Building in 1st Stage
Laboratory ]I;luil dli)rll‘zparation for  Administration Laboratory Water Quality Analysis Equipment
Landscaping and Others Landscaping and Others
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Plan and Section of Flocculation, Sedimentation and Filter in Thangone Treatment Plant Construction: 40,000 m3/day
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FLOW DIAGRAM OF CONSTRUCTION OF THANGONE WATER TREATMENT PLANT (Case T-3)
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Plan and Section of Flocculation, Sedimentation and Filter in Thangone Treatment Plant Construction: 60,000 m3/day

400
450077

600

C
wa

b

ovl

ol

g
S 83850
(% 9900 23100 200 500 —55 15000 ‘
4 " 1
(for Direct Filtration in case of low turbidity) 3400 3400 3500
& y g T
N 1 1 2 “ 2 13700 12000
mi H
‘r 350 g |5 g % g s 25004—3000—{1— 2850~{1— 3000
Normal 31;» T é ‘{ g ”;u TEﬂu ‘”2»50
I I8
Condi |ono r o] [ =0 3 g T g
£3 35 i ] & 8 [ To Clear Water
Pe. | : ,
=t 00T 3 Reservoir
8 5 — —
®&—| 8 |4 00 8 g ‘ = From Clear
L I * Water Reservoir
35078
4}_‘ g
5| - o 2o 4o
[100p} 2500 0!
20 190 ]
L --®
%4 8 —
2 L
8
¢
2
8
Exil S § Jre 4007 3
cl & 3
K g [S—
- 2007 LI
el 8 Expl]
1] =
®) LE]
]
350 BEE 8
: a2
8

L

N

Fitred Water Cramel

6t

9468

a8

Gt Water Pumping P

Ditrbuton Pump.

a1

Annex 14 - 48



Final Report

The Study on Vientiane Water Supply Development Project

Construction of Distribution Center for Thangone System

1" Stage Planned Components of Facility 2 Stage Planned Components of Facility

Clear Clear Water _ Clear Clear Water _

Water Reservoir V=6,660 m3 Water Reservoir V=10,000 m3

Reservoir Piping D700mm Reservoir Piping D900mm

Distributio | Distribution 4 s _»55 1 Distributio | Distribution 1 3761

1 Pumbin Pump Building 1 Pumbin Pump Building

LIPS TR iribution 12.1 m3/min x67mx195 kWx4 DPIE T iribution 135 m3/min x67mx217 kWx5

Facility . Facility ;
Pump Units Pump Units
Powe_r . Power Receiving and Powgr . Power Receiving and
ReCfe ving Transformer Equipment Rec; 1ving Transformer Equipment
Facility Facility

Electrical Power  Supply . Electrical Power  Supply .

Equipment | Facility Power Supply Equipment Equipment | Facility Power Supply Equipment

Facility Emergency Generator Cap. for 1/3 of | Facility Emergency Generator Cap. for 1/3 of
Generator Distribution Pump Capacity Generator Distribution Pump Capacity
Instrumentation Monitoring,  Supervising and Instrumentation Monitoring, Supervising and
Equipment Controlling Equipment Controlling

Landscaping and Others Landscaping and Others

2nd Stage

Improvement of Km6 Booster Pumping Station

Planned Components of Facility

Booster Pumping Facility

Pump House

A=25 m2

Distribution Pump

4.5 m3/min. x50 m x 54 kW x 3 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Capacity for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Including demolition of the existing housing

Improvement of Km12 Booster Pumping Station

Planned Components of Facility

Booster Pumping Facility

Pump House

A=25m2

Distribution Pump

3.3 m3/min. x 60 m x 48 kW x 3 Units

Electrical Equipment Facility

Power Receiving Facility

Power Receiving and Transformer Equipment

Power Supply Facility

Power Supply Equipment

Emergency Generator

Generator Capacity for 1/3 of Distribution Pump Capacity

Instrumentation Equipment

Monitoring, Supervising and Controlling

Landscaping and Others

Including demolition of the existing housing
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