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(EST)

@,
L]
EST

L]

L]

[ ]

[ ]

L]

L]

2007 2025

Population 757,000 1,239,000
GDP/Capita US$ 957 US$ 3,870
Vehicle (Incld. M/C) | 215,000 494,000

Case

LRT

Total Total Ave. Travel | Ave.
PCU-Hrs PCUkm Speed v/C
(km/hr) Ratio
Do-Nothing | 364,006 | 7,467,732 20.5 1.38
Scenario 1 320,844 | 7,324,524 22.8 1.15
Scenario 2 235,057 | 7,199,951 30.6 1.02
Scenario 3 173,273 | 7,128,592 41.1 0.71
Travel Cost | EIRR B/C NPV
(US$1,000) | @) (US$1,000)
Do-Nothing 516,172 - - -
Scenario 1 490,877 13.5 1.11 8,429
Scenario 2 447,068 179 1.57 64,631
Scenario 3 414,736 18.1 1.54 87,237
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40%

Percentage of travel modes for six
Asian cities

40m 30m 20m

50 5
100% — 7
B 2025
’ Wother
50% - Dparatransit
Dbus ®
40% Obicycles (2009 ? 2013 )
B Mwalking (2014 ? 2018 ) (2019 ? 2025 )
20%
0% — [
e N ¢ &
0@ &Q&‘ ¥ {.0&9 “39 o .
e Term No. of Projects Cost
° (US$ mil )
Short |Improvement of 14 road sections 84.4
Replacement of 4 Bridges
Medium [Improvement of 14 road sections 80.6
Replacement of 1 Bridge
Travel Cost | EIRR B/C NPV Long |Improvement of 11 road sections 67.4
o, Vi .
Do-Nothing e —— (=80 Replacement of 1 Bridges
Alt. 1 414,736 18.1 1.54 87,237
Alt 2 293,565 34.5 3.24 398,309
Alt. 3 269,815 39.6 4.17 551,257 d
Alt 4 256,605 40.9 4.05 565,138
@
HC CO
Alternatives | Weight Reduction Weight Reduction
Do-Nothing 2,562 - 7,784 -
Alt. 1 2,456 | 312 (4.0%) 7,472 | 312 (4.0%) U 4 _Tkm Us$ 13
Alt. 2 1,365 | 1,197 (47%) | 3,664 | 4,120 (53%)
Alt. 3 1,338 | 1,224 (48%) | 3,583 | 4,201 (54%) .
Alt. 4 1,331 | 1,231 (48%) | 3,517 | 4,267 (55%)
@)
N Ox €02
Aternatives | Weight ] Reduction | Weight | Reduction Index Value
Do-Nothing 2,054 - 1,909 - 0,
Alt. 1 1,946 108 (5%) 1,818 91 (5%) EIRR. 18.5 %
Alt. 2 1536 518 (25%) 1,379 739 (239) B/C ratio 1.57
ALL. 3 1,495 560 (27%) 1,266 643 (34%) NPV (US$ million) 6.8
Alt. 4 1,438 616 (30%) 1,214 694 (36%)
. 10
. 3 4
L]
. 2 3 4
. 3
4 . 4%
2013 15% 2018 25%
2025  40%
L]
[ ]
L]
. (2009 ? 2013 ) 264
(2014 ? 2018 ) 310

- J -



(2019 ? 2025 ) 352

[ ] L]
. L]
'y L o Uss$ 20
e Us$ 3.5
[ ]
. VSBC
(1EE)
IEE
T .
[NBs| EIA
[ ]
RBS \_ i l LY
|
P FS
EXPRESS WAY+SHUTTLE BUS I - - o
L]
(BRT)
L]
40% 5,000
. 40
. 3.6
( Us$ ) .
. Tem 0,
Project Short | Medium | Long 63.7ha
I. Bus Capacity Improvement 8.4 17.3 | 25.7
II. Bus Priority Treatment 4.0 6.0 | 13.0
Ill. Bus Rapid Transit System 0 0] 17.0
Vi. Other System Improvement 2.0 10.0 | 20.0 ®
Total 14 4 33.3 | 757
. 40%
EST
. 3E (Engineering,
Enforcement Education) .
. NPO
. VSBC

- il -



Steering Committee

Japan International Cooperation
Agency JICA)

Counter part Team

Study Team

JICA

JICA

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Dr.
Mr.
Mr.
Mr.
Mr.

Bounchanh SINTHAVONG
Bouaphet SAYASANE
Pothong NGONPHACHANH
Thenkham THONGBONH
Ketkeo SYHALATH
Keophilavanh APHAYATH
Someneuk CHANDARA
Khampheng SAYSOULY

Bounta Onnavong
Vilayphanh Sayavong
Khamphai Souvatdy
Virachith Douangchanh
Khampet Phongratsasy

JICA

(2007 11 )

JICA
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US$1.00 = Kip 9,628

Kip 10,000 = JPY 114
(2007 10 )







No. of Vehicles

250,000

200,000

—&— Motocycle
|~ Tuk-tuk

de= Car

150,000

—m— TrucleB
~I- Total

()

EST

UNCRD
Environmentally Sustainable Transport:

EST

. EST
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L]
210 km2
o 160m 180m
5 9 11 3
350 35
300 | 1 30
250 4 25
200 F 4 20
é 150 | 1 15
100 | 1 10
50 | 15
0 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
|- Pre cipi tation (mm) —e— AverageTemper aure ( |
e 2005
691,000 422,000
[ ]
. 13
.
13
. 10 (1995 ? 2005)

(VUDAA)

14

2010

*Zoneis defined in subsection 5.1.1
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. 6
. MPWT (\NR)
Province DCTPC (PR)
(District ) (DR)
UR) RR)
L]
VUDAA
DPWT
[ )
(SR)
(km)
Category Paved Gravel Earth Total
N. R. 170.2 62.5 15.0 2477
P. R. 47.6 95.2 3.6 146 .4
D. R. 34.7 353.6 27.2 4155
U. R 182.5 213.8 109.4 505.7
R. R. 5.6 330.8 160.3 496.7
S.R. 39 40.6 9.5 54.0
Total 444.5 1,095.5 325.0 1,866.0

Administrative Classification

0%
9%
8%

O National Road

@ Provincial Road

O District Road
O Urban Road
B Rural Road
0O Others

o VUDAA

0&5m 60 m 05 m
| ¢ |
e Nong Niang 6km Dong
4.0m 30.3m
e Sa Nam Mar Mai
2.9m 22.0m
e Sa Nam Mar Mai
4.0m 18.3m
. 13 21km Khok Sa At
4.0m 24.3m




LEGEND
For One Direction

————  Multi Lane Road
e Single Lane Road

) 06

FRIENDSHIP BRIDGE
TO NONGKHAIL

|
'

Surface Type

1% gy

O Cement
@ Asphalt
0O Bitumen
O Gravel
@ Earth




¢ VSBC

¢ SBC

¢ \VSBC

Thanaleng
5 km
(VSBC)
100
(DPWC)
51
2007 10

3.5km

VSBC

VSBC
To tal Passengers of V SBC
12000
10000
S 8000
g
B oo
& 40w
2000
0
199 191 192 193 194 1995 BI6 1997 198 199 200 201 D02 D03 D04 2005
Ya
VSBC 1998
Passe ngers & Averged Fare Variation
2000 to 2005
600,000
500,000 /A
400,000
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E 0000
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2005

VsBC

VBC Income, Profit &Tax

25000
= 200
Y n 0 Taal income (Kip
& 15m0 @ Taal proft (Kip)
3 I o )

(SBS)
¢ CBS

¢ CBS

¢ CBS

VSBC

(CBS)
(NBS) 3

1 290

Central Bus Station

e SBS 13

* SBS

* NBS ASEAN
Chitpasong

e SBS

NBS

Bus Stop with Shelter and Bench

2,09

262

2,090
1.887

(DPWT)
VSBC

132




* 2007 2025
Survey - ¥
Traffic Data SEe
Present Sresent Prsent OD = g‘g’ L]
i | Tepe | | ares i
! - ! Future a.'%
TripGeneration/| Socio-3:conomic Es
Altraction Mo de || - — Indic es 5
G k7l
Matvadtion i ModalShare
Trip Distribution Future Transporg 2 2] 5
Model Network "E 2
rip Dis tribution| _A"g ] | ] ]
W odal Spht -l 3 Y2007 25% 60% | 119 |
Model =l &
Thip Distribution by i B B | ‘ | |
Transport Mode H B
(Future OD Matric es) = = Y2013 22% 62% I 12% I
Assignment of Future § ma [ ‘ | |
Traffic Volume = ) Y2018 20% 61% I 16% I
v2o2s | a8% | 58% 22% |
] ] ] ]
0% 20% 40% 60% 80% 100%
* 2007 750,000
2025 1,240,000 [ Owak Bwe Dcar Daus |
* 2025 1 GDP
2007 4
(US$ 960 — US$ 3,870). .
. 2007 215,000 2025
490,000
(1,000pop) uss) (uni)
1500 4000 500 4%
1,239
1,200 3,000 400 -
900 ST 300 -
2000 25
600 200 —
1,000 =
300 ' 100 -
0 = 0 0 "
2007 2025 2007 2025 007 2025
Pop ulation G DP/Ca pita Vehicle (Inc Id. M/Q
L]
ol 2007 958,000
2025 1,929,000
Trip Purpose 2007 2025
Year HOME WORK SCHOOL OTHERS TOAL
2007 | 471,471 | 170,264 170,754 145,144 957,633
2013 | 608,709 | 250,509 184,808 194,955 | 1,238,981
2018 740,984 | 322,793 203,941 241,307 | 1,509,025
2025 946,575 | 437,588 231,258 313,444 | 1,928,865
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* 2007 2025 .

2007 2005
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2025

2007 2025
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e GMS °
i = .
MOkl ) 40%
w WS 44% 3% 13%
'{“ - k '!II\' AN -‘:\I,n.
3 "R m?m m;:_’
»'l:'lrll CHINA °
ANDAMAN SEA ;M o
4
GMS
CORRIDORS
* 2006
232,000 11%/
.
10.7%
20% 1998
* 2002
° [ ]
1998
°
° [ ]
L]
°
. 15.0% 10.8%
L]
. . 65k
6%
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2002

112

147

Number o f Accident s inj uri & and fataliti e

450 0
4000
3500
3000
2500
2000

1500

by MCTPC

2001 2002

2003 2004 2005
Year

2006

@ No of Accidents
=@ Injuries Totd

| —o— Fatalitis

Per @nt of Accil ats (%)

Data in

20 06 by MCT PC

145

88%

Data from May 2006 to April 2007 by MCT PC|

@ Drunk

0 Hi-ped

O Notwearing Helmet

O GirelessDriving

O Poor Vehide Condition

o MPWT

15

" 1lmin
I 2min
3min
§4min

" 5min

55%

2

63%

NBS

67% 3

CBS

SBS
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(VSBO) CBS  VSBC

DCTPC
MPWT

VSBC

¢ \VSBC

* 2004 2005 VSBC

* VSBC
¢ CBS 2

2002
12 _45km

. 9.0km .
Agence Francaise de Development (AFD)

o GMS
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Vision
Clean and Safe Town

J

Targets to Realize the Vision .
e Smooth and Safe Traffic Environment
e Good Lving Environment
e Safe and Convenient Transport for Disadvantage

People
ﬂ .

* CMS
. -
e Development of Transport Network
e Improvement and Upgrade of Public Transport
System

LRT

¢ Improvement of Traffic Management
e Improvement of Urban and Traffic Environment

11 .

Master Plan Components and
Alternatives to Materialize the
Strategies

Corridor
Network Devel opment Pattemn

-13 -



Road Netwo k
Dewe lopment

Q Reduction h traffic demand
Reduction in taffic demand through introduction of mass

through TDM measures etc Space for public transit

transport
v

Traffic
Manag ement

Smooth operation
through traffic
signal controletc.

- 14 -



N | .

future?

s o
e Hampered socio-economic activities.

¢ Increase of traffic accidents.

e Serious air pollution, traffic noise and vibration.
o Deterioration in urban amenities.

!

o Traffic congestion.

e Bad road surface conditions.

e Violating traffic rules and laws.

» Poor mechanical hard bodies of vehicles.

Urban Transport Issues to be Addressed to Cope

] -
Reducing the traffic volume on roads.
Establishing the basic road networ k.

e Improving environment and traffic safety.
Poor mechanical conditions of vehicles.

- 15 -
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T Lkt gy
[ P, C10PL)

“waelnm 20@pe)

T W gt b s g
— HC 0 NOX
Weight Reduc- | Weight Reduc- | Weight Reduc-
| "—) (ton/yr) | tion (ton/yr) | tion (ton/yr) | tion
bR Do-Nothing [ 10,684 - 27,278 - 1,892 -
Scenario 1| 10,448 236 26,672 606 1,860 32
.25 (2.2%) (1.7%)
Scenario 2 10,281 403 26,256 1,022 1,809 83
i (3.8%) (3.7%) (4. %)
Scenario 3 10,277 407 26,242 1,036 1,790 102
1 (3.8%) (3.8%) (5. %)
Lepend \ ."/ If."'ll
- N \ i
T B, 50 ¢ (V00)
| S N B (o
[ ]
pcu- / [Travel Cost EIRR B/ NPV
(US$1,000) ) (US$1,000)
Do-Nothing | 516,172 - - -
Scenario 1 | 490,877 13.5 1.11 8,429
Scenario 2 | 447,068 17.9 1.57 64,631
Total Total Ave. Travel| Ave. !
Case Speed v/C Scenario 3 | 414,736 18.1 1.54 87,237
PCU-Hrs PCU-km _
(km/hr) Ratio
Do-Nothing | 364,006 | 7,467,732 20.5 1.3
Scenario 1 | 320,844 | 7,324,524 22.8 1.15
Scenario 2 | 235,057 | 7,199,951 30.6 1.2
Scenario 3 | 173,273 | 7,128,592 41.1 0.71 ° 3
[ )

-17 -




LRT

¢ IRT

(LRT)

o LRT

Road Network Public Transport

Altemative | Exist- | Propo- | Car + | Para- | Bus | LRT

ing sed M/C Transt.

Do-Nothing o o o
Alternative 1 o o o
Alternative 2 o o
Alternative 3 o o
Alternative 4 o o o
L]

L]
35%

40%

40 %
Percentage aof travel maodes for six
Asian cifies
LL-1ik
— Woihar
% Ciaraliansi
(= T
0% Obicysine
Bwalking
0%
b
S A W
Private Veh. Public Transport Walk &
Car M/C Para- Bus LRT | Bigycle
Transit

Year 2007 11.1 | 59.8 2.0 1.9 0 25.2

10 Alt. 1] 22.2 | 57.7 0.1 1.9 0 18.1

Q |AI. 2| 17.9 24.0 30.0 10.0 0 18.1

§ Alt. 3| 17.9 24.0 10.0 30.0 0 18.1

A 4] 17,0 24.0 10.0 25.0 | 5.0 18.1

- 18 -




M/C | Pass. Car | Sonteo Bus Truck
HC 0.50 0.64 0.12 0.17 0.87
o CO 2.00 0.64 0.63 2.22 2.22
NOX 0.15 0.72 0.49 2.00 3.38
02 80.0 230 340 600 700
.
Traffic Parameter
@)
Ave. Ave.
Alternatives PCU-km PCU-Hr Speed v/C . He co
(kn/hr) Altematives | weight Reduction Weight Reduction
Do-Nothing | 7,467,732 | 364,006 20.5 1.38 Do-Nothing | 2.562 - 7.784 -
Alt. 1 7,128,592 | 173,273 41.1 0.71 Alt. 1 2,45 312 (4.09 7,472 312 (4.00)
Alt. 2 5,113,107 107,486 47.6 0.51 Alt. 2 1,365 1,197 (47%) 3,664 4,120 (53%)
Alt. 3 4,752,757 | 97,717 48.6 0.47 Alt. 3 1,338 | 1,224 (4% | 3,58 [ 4,201 (54%)
Alt. 4 4,708,633 96,531 48.8 0.47 Alt. 4 1,331 1,231 (48%) 3,517 4,267 (55%)
C  : k/yn
. @
NOX 002
Alternatives Ve i ght Reduction Weight Reduction
Do-Nothing 2,054 - 1,909 -
Alt. 1 1,946 108 (5%) 1,818 91 (5%)
. EIRR Alt. 2 1,536 518 (25h) 1,379 439 (23%)
Alt. 3 1,495 560 (27%) 1,266 643 (34%)
Alt. 4 1,438 616 (30%) 1,214 694 (36%)
( : Nox = kg/yr, 002 = ton/yr)
Travel Cost| EIRR B/C NPV
US$1,000) %) (US$1,000) 9,000
Do-Nothing 516,172 - - - 8,000
Alt. 1 414,736 18.1 1.54 87,237 ;%8
Alt. 2 293,565 34.5 3.24 398,309 5’000
Alt. 3 269,815 39.6 4.17 551,257 4:000
Alt. 4 256,605 40.9 4.05 565,138 3000
2,000
. 2 4 1,000
0 2 2 2 2
Do- Altl Alt2 Alt3 Altd
Nothing
.
2 4
e EST
.
.
.
ltems Altermatie 1 Alernative 2 Alternative 3 Alterratiwe 4
e No special measures against future|e Pararansit \ehicles ae encouraged to]e Bus services ae|e LRT is introduced dong major
traffic cemand are taken except for| increase and alowed to operate in the|] improvedktrengthered to attract more| trarsport corridors where numker of’
Descrigtion road develo pment. urbanized ar ea. mssenges and encourage shift form| passengers exceeds the capacity ofbus
private ehicles tobuses. trarsport.
* Bus senvcesare provided together with
LRT.
e Only o neentrating on road|e Small-scale erterprises or individuas|e VBSC and other entities have|e Large transport capecity can be
development is neeced. can paticipate. suffident exgerience of bus operation.| provided.
Ad\antages Thus, it can be easily implemented if|e Effective toreduce air po llution.
roper planand preparation are made. |e Suitable for moderncity.
» Sociallyacceptable.
e Urban amerities will be deteriorated|e Less efficientin transpart capcity ard|e There is possikility that bus services|e Large amount of initial investment is|
due to heavly crowded traffic, air| less effedive in redwing traffic] are rotfiranciallyviable. needed.
pollution and traffic noise. volume. e Needs improvemert of roacs for bus|e Hich demand is needed to be
Disadvartages |e Future taffic sitwatiors are not fit for|e Large effa't needed to control large] routes. financially vigble.
the objectives and policy on the| number of paratransit vehicles. o Establishment o “exclusive bus lane”
National Strategy and Action plan on may be needed.
EST.
Difficul o Easy. o Relatively easy. e Easy if properly prepared (with|e Possible where sufficient road width is
v for i t o roa d
implementation Ef\le\logiralg. impoeme road| secured.
o Not recommended in terms of running|e Not recommended in view of low|e Most realistic scenario in that bus|e Needs further study depending on the
Evalwation couner to EST policy of the| efficiency, litle contribution to] senicesexist. demand for public transport
Go\ernment of LAO PDR improvemento fair pollution.

- 19 -
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30 m ormore
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20 m or more
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Future ROW
The existing houses out of present ROW After 10 — 20 years, all the houses
but within future ROW will be deterio rated ) )
and will be rebuilt one by one. willbe rebuit out of future ROW .
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. Distance | roadwidth | no. of kne Cost

No. |Road Section (km) ™ (ike lane) scope of work (million)
Primary Arterial sub total] $71.46

1 |Jct. Sikllay- 13N KmlG 1_0.6 1_9.0 4+(0) wideninq,overlgy,sidewa_lk $11.92

2 |Luang PhabangRd. 16 21.5 4+(2) overhy, landacqukition $1.02

3_|ThadeuaRd. 35 275 4+(2) _ fwidening, sidewalk $3.63

Thadeua Rd. 129 19.0 4+(0) overhy, landacquikition $5.92

4 |Friendship Br. - B.Nakhouay 79 14.5 2+(2) newconstruction $6.45

5 |B.Nakhouay - B.Dong Kang 2.7 14.5 2+(2) idening, pavement $3.31

6 |B.Dong Kang - BXok Noy 41 14.5 2+(2) idening, pavement $3.21

7 |B.Xok Noy -13S Km10 51 14.5 2+(2) newconstruction 4.17

8 |13S Km10 - B.Dongxiangdi 66 145 2+(2) newconstruction $5.39

9 |B.Dongxiangdi - 13N Km16 64 145 2+(2) widening, pavement $5.00

10 |Kaysonephomvihane Rd. 100 271.5 4+(2) overky, landacquiition $6.03
11 |Jct. Don Noun -13S Km21 90 21.5 4+(2) idening, overlay, s dewalk $15.41
Arterial sub totall $62.25

12 |N11 Rd. (Jct. Sikhay -B.Nongda) 42 19.0 4+(0) idening, overlay, s idewalk $5.10
NEL Rd. (BNongda-) 08 159.0 4+(0} |wideninq,pavement,sidewa_lk $1.10

13 |Nong Duag Rd. (13S- Innerring) 38 19.0 4+(0) idening, overlay, s idewalk $4.37
14 |B.Pakthang - B.Phontong 42 21.5 4+(2) newconstruction, sidewalk $7.95
15 |Phonphanou Rd. 18 271.5 4+(2) idening, overlay, s dewalk $3.10
16 |Blvd. Kamphengmeuang 49 19.0 4+(0) idening, sidewalk $3.51
Blvd. Kamphengmeuang 6.0 19.0 4+(0) widening, sidewalk $3.95

17 |Savang Rd. 05 19.0 4+(0) overhy, landacquisition $0.23
18 |DongPakpRd. 23 19.0 4+(0) widening, overlay, s dewalk $2.65
Dong PakpRd. 47 19.0 4+(0) idening, overlay, s idewalk $5.80

19 |DongPakpRd.-outer ring Rd. 21 95 2+(0) idening, overlay $0.84
20 |B.Sokpaluang - B.Xiangda 47 19.0 4+(0) newconstruction, sidewalk $6.61
21 |B.Xiangda - B.Khoumhin 18 19.0 4+(0) idening, pavement, s idewalk $2.46
22 |B.Khoumhin - outer ring Rd. 20 19.0 4+(0) newconstruction, s idewalk $2.81
23 |B.Dong Kand - 135S Km21 112 95 2+(0) idening, pavement $5.52
24 | 13N Kml1 - B Miangkham 50 19.0 4+(0) idening, overlay, s dewalk $6.25
Collector sub total] $76.54

25 |B.Nonkhilek - Provincial Rd. 106 36 14.5 2+(2) newconstruction $2.94
26 |B.Nonkhilek - N11 Rd. 20 14.5 2+(2) widening, overlay $1.33
27 |13N Km8 - B.Phosomboun 18 14.5 2+(2) idening, overlay $1.19
13N Km8 - BPhosomboun 24 14.5 2+(2) widening, pavement $1.88

28 |Nong Duag Rd. (Inner ring - T2) 32 16.5 2+(2) overky, landacquiition $1.19
29 |Dongdok Rd.(T7N) 17 16.5 2+(2) overky, sidewa k $11.27
30 |B.Phonkeo - B.Dongkalao(T7N.) 36 95 2+(0) newconstruction $1.90
31 |B.Dongkalao(T7N) - Inner ring Rd. 46 14.5 2+(2) newconstruction $3.76
32 |B.Dongxiangdi - B.Nongphagna 16 95 2+(0) widening, pavement $0.79
33 |B.Nongphagna - B.Phonsavang 51 14.5 2+(2) newconstruction $4.17
34 |SivilaiRd. (P3N - N13S) 15 16.5 2+(2) idening, overlay, s idewalk $1.62
35 |B.Dongdok - newouter ring Rd. 19 95 2+(0) idening, pavement $0.94
36 | Sivilai Rd. (B.Phonsavang - T4N) 30 16.5 2+(2) idening, overlay, s idewalk $3.23
37 |PulThong Rd. 22 16.5 2+(2) widening, overlay, s ide walk $2.37
38 | New Hong Kai Keo Rd. 17 16.5 2+(2) overhy, landacquiition $0.63
39 | 13S Km6 - B Xiangda 100 14.5 2+(2 widening, overlay $6.63
40 |B.Singda - Thadeua Rd. 36 95 2+(0) idening, overlay $1.35
B.Singda - Thadeua Rd. 34 95 2+(0) pavement $1.67

41 | ThatLuang Rd. 09 19.0 4+(0) overhy, sidewa k $0.93
42 |B.Dongkhamxang - Inner ring Rd. 15 95 2+(0) idening, overlay $0.58
43 |Jct.SaNamMar(cd109) - Jct.B.Mai 22 95 2+(0 widening, overlay $0.82
Jct.SaNamMar(cd109) - Jct.B.Mai 62 95 2+(0) pavement $3.04

44 |B.Nonkho(cd109)- B.Nakhouay 32 95 2+(0) overhy $1.16
45 |B.Vangxy(cd109) - B.Khamngoy 34 95 2+(0) newconstruction $1.79
46 |B.Khamngoy - 13S Km9 6.0 95 2+(0) newconstruction $3.16
47 {135 Km18 - B.Konk Gnai 52 95 2+(0) widening, pavement $2.40
48 | B.Khok Noy - Hong Beng 54 95 2+(0) newconstruction $2.85
49 |Jct.JiNie Mo(A12) - B.Thakhek 25 95 2+(0) widening, overlay $8.42
50 | B.SaLaKham(A 12) - B.SaVang 48 95 2+(0) newcons truction $2.53
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Hong Beng o

4
. 11
7
2
1 .
13
Present Condition Proposed Project
No.|Road Secti i i Road Cod
0ad Section Bridge Type length | width Bridge Type IaTne length | width oad Code
(m (m) (bike) (m) (m)
B1 |13S Km6 - B.Xiangda Bailey 303 4.0 PC I-girder 2+(2) 45.0 14.5 |Provincial 109
B2 |Jct.SaNamMar - Jct.B.M ai Steel girder 220 29 PC I-girder 2+0) 30.0 10.5 |District 155
B3 |Jct.SaNamMar - Jct.B.Mai Bailey 183 4.0 | PC I-girder 2+0) 20.0 | 10.5 |District 155
B4 | B.Nakhouay - B.Dong Kang Bailey 243 4.0 | PC I-girder 2+2) 50.0 | 17.0 |District 108
B5 |B.Khanrmgoy - 13S Km9 N/A N/A | N/A | PC I-gider | 2+0) | 45.0 | 10.5
N11 Rd. Bailey 303 4.0 - - - - |National 11
L]
[ ]
[ ]
/ X5 8.3
2025
No. lintersection Present Condition Pr_oposed Project related road
type mark | leg improvement
X1 |Odeon Intersection signal ex 5 |median & access limt. | T2 & local
X2 |Circus Intersection median ex 4 | marking & signal Dong Palep & Savang
X5 |Phonephanao Intersection uncontrol | none 4 |relocation & signal 13S& T4
X6 |That Luang Neua Intersectioff uncontrol | none 4 |'marking & rumble strip| That Luag & local
X7 |Phonetong Intersection uncontrol | none 3 |guiding & rumble strip |Phonphanou & Savang
X13 Thongkhankham Intersectiony  signal ex 4 |marking 17 & T2
X15|That Luang roundabout roundabout| ex 4 |realign &marking That Luag & local
13
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Dong Palep Road

Beg i ning of Proje ct
Inner Ring Road /

Dong Palep Road

Nong Bouathorg Road

ong Boua thong Road

Inner Ring Road Inner Ring Road

Nong Duag Road

The Endof Project

: Cost Year
Major Work muss)| (cal) 2008 2009 2010 2011 2012 2013
Fund Preparetion S —
Consultant Selection ™
Detailed Design ™
Tendering amnamil
Land Ac quisition INEEERNI ARIAE
Construction
Construction
supervision
Total
12 .962
Item
1. Construction 4.627
2. Engineering & Management 0.463
3. Land Acquisition 6.694
4. Tax (10 % of Total of 1 ? 3 Above) 1.178
5. Total 12.962
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Index Val ue
EIRR 18.5 %
B/C ratio 1.57
NPV _(US$ million) 6.8
10 % Cost
10 % -10% 0% 10%
EIRR 21.9% 20. 1% 18.5%
10% B/C 1.91 1.72 1.57
NVP 9,902 8,698 7,494
bt EIRR 20.2% 18.5% 17.0%
B | 0% B/C 1.74 1.57 1.42
a NVP 8,017 6,813 5,609
EIRR 18.5% 16.8% 15.4%
-10% B/C 1.57 1.4 1.28
NVP 6,131 4,927 3,723
L]
Nox Wnit: mg/m3)
A Annual WHO World Daily World Japanese
Year | Background | Contribution Average | Guideline Bank average Bank standard
2013 0.015 0.004 0.019 0.019
2018 0.015 0.007 0.022 0.04-0.05 0.1 0.022 0.5 0.11
2025 0.015 0.012 0.027 0.027
(P110) Wnit: mg/m3)
S Annual Dail Japanese
Year Background Contribution average World Bank averaée stgndard
2013 0.068 0.0003 0.068 0.089
2018 0.068 0.0004 0.068 0.1 0.090 0.1
2025 0.068 0.0007 0.069 0.090
o Wnit: mg/Mm3)
P Annual Daily US-EPA Japanese
Year Background Contribution average average Standard standard
2013 0.671 0.0118 0.683 1.366
2018 0.671 0.0169 0.688 1.376 42 11.6
2025 0.671 0.0260 0.697 1.394
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8.2

4 %
Purposes
Mode po
Home | Work | School | Others | Total
Total Future Trip (20 million trips in 2025) Tmanspart Poliy Ik 118 27 59 38 241
¥ ‘Retuc of Mior Wa 5% | 16% | 35% | 26% | 25%
yle
| Public Transport Promatio n Policy | <: - Public Tra@mrl Motor- 283 111 102 77 573
Promotion oycle 60% | 65% | 61% 53% | 60%
| Target of Public Transport Share | : P/F? H(;e,{laertmhlckal
(770000 trips in 2025) @anewor Public 19 6 2 10 37
§ ' 3 Transport 4% 4% 1% % 4%
|Determirau'onofModal Sharel Land U se & Traffic |
(Target) Demand Managem ent Car 51 26 8 20 106
I 11% 15% 3% 14% 11%
i Total a1 | 170 | 172 145 | 957
100% | 100% | 100% | 100% | 100%
| A oposed Public Trarspo rt Systeml | M.rar:ggmlfr?:i’rl]:n |
2025
| M:de | | Network+& Others | | 40%
1.B 1. Modal Change
2. Paursmrars'rl ;:’\gia;ggﬁf;ys‘m 2. Area Control 4 2013
3. LRT 3. Public T t Indust 3. Taxand Pricing
o UrbanTrain | [ instiutionalD evelopment | |4 Regution TEGEND 15 2018 250
t —v ] 2025 40%
| Public Transport Deelopment Plan |
v :
| Staging Development Plan | IMI
Mode 2007 2013 2018 2025
Walk 241 276 309 349
(L0 25% 22% 20% 18%
° Motor- 572 626 589 461
cycle 60% 51% 39% 24%
Car 106 149 228 352
. 11% 12% 15% 18%
Public 37 188 383 767
Transport 4% 15% 25% 40%
. (LOs) Total 958 1239 | 1,509 | 1,929
100 100% | 100% | 100%
Availability
Measures Present Target LOS Actions
LOS
Frequency | C: A~B: Express e Increase
: four bus route in the
routes C: Local routes number
D~F: @3 Feeder of bus
others: routes o New bus Modal Share
Hour  of | D: B: Exoress network O Publc Transport
Services routes e New bus 2000000 :;Z o
C: Others: modal 1,800000) o Cycle
Service 13% 33% change 1,600000f bl
Coverage terminals 1400000
Comfort and Convenience iigzgzg
Measures Present LOS Target LOS 800000
R eliability D~F: o B~C: 600000
Amenities D~E: Mini buses C~D: 400000
200000
200 2013 2018 2025
Year
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\ iz Plam

Route Bus

Seoul Bus System

Bus Network in Tokyo (part)
R

Y. Y e
_-f’.::*"..,,f-k iy

Present Modes New Modes

Mass Transit New Mass Transit

e Bus e BRT
e University Shuttle Bus
o |RT

Para-transit New Paratransit

o Tuk-Tuk e Community Bus

e Sonteo o Demand responsive

o Taxi /Bike Tax \ehicle

Railway Urban Railway

¢ Newly completed e Commuter Train

(Short length) (Long future)

System Components

Integration of bus, railway and para-transit
Combination of express/local/feeder bus service routes
New bus terminal and bus station at strategic points

Infrastructures and Environment

Well-developed road network as the platform
Traffic management for smooth operation of bus service

Strengthening of bus business plan
Transformation of public transport industry for future

Corridor Network Development to guide higher demand
density along the main routes

New Bus(BRT): Priority lane

BRT Curitiba
(Source: ITDP)

Jakarta BRT
(Source: ITDP)

LRT (3-Wagons): Mix/Fix Rall
e . .

(Source: LRT NEWS)

LRT in Kumamoto, Japan
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JICA STRADA
2013 2018

2013 2018

2025

Existing Problems Measures
Services Quality
Insufficient operation with Increase of bus units and bus
less reliable arrival ime services routes
Securing reliability on bus time - W
schedules
Poor riding quality Introduction of new bus fleet o 25 e
with air conditioning
Busway and Facility
Insufficient road widths Widening of roads used for bus
In sufficient capadity of ELIES
Central Bus Station (CBS) Rehabilitation of CBS with bus
Lack of bus stops with stop location and route review
ne cessary faciliies (lay-bay, | Provision of bus stops with
shelters, benches, etc) necessary facilities
No priority for bus Provision of bus-priority lane,
operation (bus priority lane, | exclusive bus lane or bus way
bus- favored signal control Introduction of bus priori
priority o——o —
etc) control of traffic signal system _T ] . i I
Bus Industries L E —e = s
Weak financial capacity of Capacity development in bus
BSBC business operation @ o o
Administration /
Lack of clear policy onbus Preparation of policy and ! >
on the side of Govemment | business planof VSBC T s
| Tesied
No future vision nor bt
business plan of VSBC Sr—i

1 Estdmatbn d BusDemand

La

R +OD data

«Modal share

|
*Vehid e

r 3 occupancy

I
J =
I

3.Bus Route Segent Andys's I
I

I 4.Daily Bus Trips on Segment

I I 5. Requirel Traveling Time by S gment
Ogance

L 3
I 5. Hb ury Dema T I I 2 ly Supply I
L 1 |
r 3
I 8. Comparisonof Demand md Sp By I
Selection o
BusType
32 Zommunity &

8.1 Mas Trarsit
a Standard Bus (50
plu)
b. 3ia Rus(80 ol

Paratrarsit
¢ Mini Bus(B pu)
d small Bus (30 p/u)

I 9. Public Tia rspt Mbde Al oction by Rouke Se ment I

]

I 10. Cals lation of Total Required Num ber by Vehid o I

k 3

11. Hiera thial Public TransportNetwork
a. Express Bus Route
b. Local BusRoute
c.Fe ¢r Bus Route

On-demand route: Paratransit
(inner 2ne trafiic and the disables)

@

e
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CBD

Bus Number
@ BRT
0 Big Bus
4 0 Standard Bus|
3 @ Small Bus
3 O Mni Bus
2
=
'g 2
1
1
0 D13 2018 225
Yea

Bus Zone Characteristic Bus Routes
Zone
1 | Town and CBD Mostly express
Bordering inner ring with high | routes &
demand Circulation bus
routes
2 Laos University Zone University Shuttle
Bordering Outer ring and NR 13 | bus routes & Local
south and north with fairly high | routes with feeder
demand routes
3 Vientiane Railway Station and | Express routes
Eriendship Bridge Local routes
Bordering Nol13 South and
access to Mientiane Railway
Station and Friendship Bridge
with fairly high demand
4 East areas with low demand Local and feeder
Para-transit favorable routes
5 South suburbs with low demand | Local and feeder
Para-transit favorable routes
6 Viengkam Residential area with | Express route

high demand and Western
suburbs with low demand
where para-transit is favorable

Local and feeder

Bus /Route Categories Demand Bus Senvces

(2-direction)
1.Express Bus Route > 1,000 Express Bus
2. Shuttie Bus Route - for University
3. Local Bus Route 500 to 1,000 Standard Bus
4. Feeder Bus Route < 500 Smal/Mini Bus
[ ]

1

RAE
i
) e
EXFRESS WAY ST s ] - -
ROUTE | GRiciN | DESTINATION TARGET YEAR
NO. 2013 2018 2025
E1l CBS DONNOUN RBS 14 14 14
E2-1 SBS UNIVERSITY ZONE 3 3 3
E3 CBS VIENTIANE RBS 8 9 9
E4 CBS NORTHERN BS 4 4 4
E5 CBS VIENGKHAM BS 18 18 18
E6 NEW NEW NORTH BS 14 14 14
E7 NEW SOMSANOUK JCT. 13 13 13
E7-1 CBS PHONETHAN JCT. 5 5 5
E8 CBS FRIENDSHIP BS 23 23 23
E8-1 F.BS THADUE A BS 6 6 6
E9 N13+ THANALENG RBS 16 16 16
Sl CBS UNIVERSITY 12 12 12
2 CBS UNIVERSITY 9 10 10
Local 8Rts. Local Bus Total 82 104 124
Fe eder 10Rts Feeder Bus Total 37 59 81
TOTAL (Bus Units) 264 310 352
Cost (million US$) 8.4 17.3 25.7
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(BRD
* BRT
BRT
':idem‘lu
~ b, e
2 MY T
%

| |
i

A

=
Hj q
HE:%
il
i (]

o,

Para-transit

Present Situations

Improvement
Issues

3 Associations

Membership is
requirement.
Sonteo operates on

e Coordination
with mass
transit modes

1.Sonteo,
utban-rural routes e Upgrade by new
2. TukTuk / Tuk-Tuk operates in vehicle
the town o Usage for
3.Jambo/Taxi Taxi operates at the feeder transport
station-base.
under DOT of
Vientiane
® 3.5km
Thanaleng

e [ s
[ ]
uss

Project Tem
Short | Medium | Long
I. Bus Capacity Improve ment 8.4 17.3 25.7
11. Bus Priority Treatment 4.0 6.0 13.0
I11. Bus Rapid Transit System 0 0 17.0
IV. LRT (see Note) 0 0| 421*
V. Other Services Improve ment 2.0 10.0 20.0
Total Cost (Million US) 144 33.3 75.7

*LRT 2025
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4 nd
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a
8

]
8

147

&
S

9.87

)
8

Disbursement (US$ mil.)

o
8

1213125512 26

13.28 3%

950944

°
8

) 2008 ? 2013 (5 +)
) 2014 ? 2018 (5 )
) 2019 ? 2025 (7 )
. 17
[ ]
L]
[ ]
. 2,000
L]
L]
. 350
Term No. of Projects Cost
(USS$ mil)
Short [Improvement of 14 road sections 84.4
Replace ment of 4 Bridges
M edium |Improvement of 14 road sections 80.6
Replacement of 1 Bridge
Long |Improvement of 11 road sections 67.4

Replacement of 1 Bridges

?
Term Project Total Cost
(US$ mil.)
Short Procurement of 264 units of buses
Improvement of 3 bus terminals 14.4
Provision of bus priority lane for 10 km
Intersection Improve ment
Medium Procurement of 310 units of buses
Improvement of 1 bus temminal 33.4
Construction of 1 new modal change station
Provision of bus priority lane for 20 km
Long Procurement of 352 units of buses
Improvement of 1 bus teminal 75.7
Construction of 1 new modal change terminal
Annual Disbursement
‘3128 B4 348 3.48 3.48 348 3,48 307 367 367 367 367 367 367
o EENERRR
z o EEEEENN
g 250 EEEEENR
22 EENEENER
5 150 EENENER
< EEEEEER
050 RARARRR
NI PP EER D DD D>
RN SN MM M S S S S

Year
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Length Cost Type of Short Term Medium Term Long Term
Project No. (km) JUS$SmI.)|] Work* 08 09|10 11| 12| 13§ 14| 15| 16| 17| 18 19| 20| 21| 22| 23| 24| 25
Road Network Development
Ehort Term
4 7.9
5 2.7
6 4.1
11 9.0
4 4.2
5 18
7 0.5
18 7.0
19 2.1
23 11.2
—
3 15
36 3.0
=
3/ 2.2
39 10.0
40 7.0
13 9.5
Bl, B2, B3, B4 0.2
EXEEE] 330
Medium Term | |
1 106 11.92|yv [
7 51 417 fn
8 6.6 529 n
9 £ 500 C
12 50 620 0,C S
6 109 746 S T
20 4.7 6610n,s =] =
21 18 2460n.c, s [——]
22 20 281, s ——
24 5.0 6254w, 0, s
33 51 4.17|n E =
35 19 094w, c E— |
47 52 240w, c ) pt—
29 25 842 jw, 0
X5 110
SUb 1o 32.8 7530
long Term
1.6 —
3 16.4 (=== e ———|
10 10.0 .
13 3.8
25 3.6
=
26 2.0
27 4.2
28 3.2
29 11.7
30 3.6 g
31 715
32 16 —_
—
3 17 |
41 0.9 —
=
42 15
44 3.2
45 3.4 ——
= =
46 6.0 =§
43 5.4 [==]
50 4.8
B5 O._045

Sub Total 9325
B e

mm evelopme T
Procurement of Buses |
264 Units 845 —
310 Units 17.38 LU
352 Units 25.70 (st Baich = 100 Units
Bus Terminal Improvement |
3 Locations 3.00 | ] ]
1 Loca;ion :Iaoo ==
| 1Location 1.00
Provision of Bus Prioritx _ane/Busw
Bus Lane 10 km 1.00
FOLT z#ﬁ
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e \CTC 2004/05 78
Year 2010 | 2011 2012 2013 . 2 250
Amount 0.25 1.25 3.25 1.25
(US$) . DPWT  VUDAA
2
()
Year 2014 | 2015 2016 2017 2018 . 2
Amount | 2.40 2.40 [ 2.40 2.40 2.40
(Uss) .
()
Year | 2019 [ 2020 | 2021 [ 2022 [ 2023 | 2024 | 2025 d
Amount | 2.86 [ 2.86 | 3.86 | 2.86 | 2.86 | 11.36 | 11.36
(US$) .
ADB JBIC
250
200
I'I ] [
. 100 a
= H el R R l LI
" iIII|I||I||I|| I|I Ll IIII [
%‘ 00 u u
£ 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2034 b 203q 2021 20: 20 20p4 24
< 50 Year |
-100 B Annual Budget (US$ mill.)
150 O Gvt' Own Fund (US$ mill.)
[0 “orejan Aid. Private efc |
-200
. 2010 2013 . /VSBC
1.5 3.7 ()
eVSBC  2005/06 3 ) ADB  JBIC
VSBC )
)
)
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. ADB JBIC e VSBC
Fixed Cost Operation Cost :
Current AN EEEEEEEEEEEE]
Situation
Revenue ——<Deficit >
Increased Fixed Cost Increased Operation Cost
Afterlmrease [AENRRERENERERRENNRERENER]
of Bus Fleet
Increased R evenue
ROW
L] L]
[ ] [ ]
ROW
. ROW ROW .
- MPWT
- MPWT
. / - MPWT
- VUDAA
VSBC -
VSBC - /
VSBC
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10.

. 10% 10%
. EIRR  15%
Cost
] TTC VoC -10% 0% +10%
EIRR 21.4% 19.6% 18.1%
+10% B/C 1.88 1.69 1.54
NPV(ussmil) | 128.322 | 112.142 95.961
h= ERRR 19.8% 18.1% 16.7%
amo 2l o B/C 1.71 154 1.40
. & NPV (US$ Mil.) 103.418 87.237 71.057
ERR 18.1% 16.5% 15.1%
-10% B/C 1.54 1.39 1.26
T7C NPV(ussmi) | 78.514 | 62.333 | 46152
ITEMS VALUE
GDP (million Kip) 30,599,882
Number of Labor 2,738,893
Annual Working Hour 2,000 °
Hourly Product (US$/hour) 0522
Exchange Rate (Oct. 2007) 1$=9,628 Kip -
e TTC -
- LRT
7IC (Uhit: US$/Hr)
$/hr M/C Car Sonteo Bus Truck
TTC 0.280 0.495 0.861 3.044 3.044 o
(VOO)
VOC Financial cost Economic cost
Voo (US$ Mi.) (US$ Mil.)
Alternative 1 2.060 1.854
Alternative 2 48.859 43.973
voc Alternative 3 47.244 42.520
M/C Car Sonteo Bus Truck Alternative 4 79.398 71.458
VOC(US$/km) | 0.064 | 0.116 0.207 | 0.365 | 0.358
VOC(US$/hr) | 0.063 | 1.110 | 1.027 | 1.094 | 1.035
[ ]
Speed V/_C EIRR B/C NPV
(kmm) | ratio ratio (US$ Mil)
Altemative 1 40.8 0.71 | 18.1% 1.54 87.237
Altemative 2 47.2 0.51 | 34.5% 3.24 | 398.309
Francial cost Eomomc oot Altemative 3 | 48.3 | 0.47 | 39.6% | 4.17 | 551.257
Scenario 1 87.0 78.0
Scenario 2 125.0 112.5
Scenario 3 217.0 195.3 . 3
. EIRR
EIRR
B/C NPV
Cost
-10% 0% +10%
EIRR 46.0% 42 5% 39.6%
+10% B/C 5.09 458 4.17
Speed [ V/C | oo | B/C NPV NPV(ussmi) | 641.214 | 623798 | 606.382
(kmh) | ratio ratio | (USSMi) E ERR 42 8% 39.6% 36.9%
Do Nothing 207 138 2] 0% B/C 463 417 3.79
Scenario 1 23.1 1.15 | 13.5% 1.11 8.429 m NPV(uss mi.) | 568.672 | 551.257 533.841
Sce nario 2 30.5 1.02 | 17.9% 157 | 64.631 EIRR 39.6% 36.6% 34.1%
Scenario 3 40.8 071 ] 181% | 154 | 87.237 -10% B/C 417 375 3.41
NPV(uss mil) | 496.131 | 478.715 | 461.300
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11.

(IEE)
o ; -30 6 (A, B,
_ (NBCAs) C, No Mark, + +)
2 4 - with
without
. IEE ;
(€))
@
©)
©)
®
* ,
(€D 13
T4
(2 ROW
©)
EIA
(&) Nong Niang
©)
[ ]
) o . IEE ;
(Environmental Monitoring and Management Center, _ _ ( )
September 2002 to February 2003 )- ( )
- 1
* - 2
- Environmental Protection Law (EPL), 1999. + LRT
- Regulation on Environment Assessment, 2002.
- Land Law, 1997. o .
- LRT
EIA
e ECC ; /
STEA  ECC - LRT
. 4 b , 5
STEA DPRA
e EIA ; _
(1) DPRA
(@) STEA ECC _
EMP IEE
(3) EIA IEE EIA
TOR - LRT
(49 EIA STEA  ECC
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12.

§éction 3.1 L=E g Tty

. FS
3
Class Shift Class Time Register
1. Morning Class 8 00 12 00 6,810
2. Evening Class 13 00~16 00 7,324
3. Night Class 17 30~20 30 7,091
Transport
Frequency Interval Capacity
Time Zone (Time/Hr) (min.) (Person/Hr)
6:30- 7:30 2.7 33 135
10:30-12:30 2.2 36 110
15:30-17:00 1.6 38 80
Al day 1.5 37 -
[ )
. 17

16%

6,000 5
Wa lk
@ Bicy cle 5342
5,000
4,000
3,000
2] 2,561
20w Tod
1112

1,000 = ——

ot e WL [0

0 75 5 B B173 ) I N =
Morning Class Evening Class Night Class
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. 40%
All passenger (rnciuae stuaent)
(Fop) AlPsemer
60
50
40 T H . 9
30
2fo H H H H i B B
" | o o
Lo Sl ilillm . o
I 0 1 2 3 4 5 6 7 8 9 D 11 » 13 14 15 16 17 18 19 20 21 :: ::
| @on  moff  gonboard | 3usSw M s
Student o
(Fop) Student :‘ ] 2%
30 T 0%
_ > 4t S o% 0%
20 I Manhg Chss EwnngChss Nt Chss Wanig Ciss BeingChss Nifit Chiss
I
0 oy 1 ° 40
11
-10
-20
0O 1 2 3 4 5 6 7 8 9 10 1 » 13 14 15 16 17 18 19 20 2
| oo oaf 0 0n board 0 Bard_| BisSiop
Note: Date: 29/5/2008 Time: 7:32-8:07
Morning Evening Night
Class Class Class Total
Bus
1,024 1,805 2,137 4,966
Passenger
. 50
Morning Evening Night Total
Class Class Class
Passenger 1,024 1,805 2,137 4,966
Bus Trips 20 36 43 33
[ ]
L] [ ]
(East Route) - - -
T ST ltem Morning Evening Night
(vinute) & D Class Class Class
105
- Class Hour 8:00~12:00 | 13:00~16:00 | 17:30~20:30
= Peak Hour at| 6.307:30 | 10:30~12:30 | 15:30~17:00
s CBS
& Peak Period | 1 hr = 60mts | 2hrs=120mits | 1.5hr = 90mts
55
. Bus 1,024 1,805 2,137
Passenger
Bus Trips 20 36 43
Planned 0.78 1.00 0.80]
ravel te v Freque ncy ( riphr) (trip/hr) ( trip/hr)
) e | [ooon = = o
105 . . .
Numbers (unit) (unit) (unit)
95
. * Riding
85 . . Quality 0.65 0.90 1.45
75
Head Time
o (minute) 23 3.3 3.0
55
45
§EEREEEEE RS ER8R8Ea i8R RE
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° 21 /
. (L0os)
LOS
LOS Present Improves Remark
Measures LOS LOS
Frequency E: A: 3minitus
Hours  of | D: B: Special
Senices night bus
Passenger E: or F: B: orD: Night lass:
Load 1.45
Reliability F B: Operation
Target
L]
Route Bus Route (km) Condition
CBS - Lan Xang
Eist VSBC | Av. - Dongdok | 121 | #1aneAc
Rd — Campus
CBS - SavangRd
c Zt . | vsse | - campus 112 zt;la;gogc
entra (24ane DBS) (by 2009)

[
Sk T e = P e
T T =t

s —

e | _-r—.i__r,.,:_ =
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Component Unit Q'ty | UnitPrice | Amount
1. Bus Procurement Unit 40 90.605 3,624
2. Route Improvement
2.1 Dongdok Road km 0.9 1,502 1,352
Upgrade
2.3.1 University Road km 2.3 1,100 2,530
2.3.2 University Road km 1.1 1,206 1,327
3. Univ. Bus Terminal | 100m’ 22.5 5 113
Total 8,964
L]
VOC US$/km Kip/km
VSBC CEC 0.475 4,133
VOC 0.451 3, 924
Busfare will be
100%
80% | * y = 1E+14x43271
Re = 09787
60% |
40% |
20% |
[ ]
0% =
0 1,000 2,000 3000 4,000 5000 6,00
kip)
Component Specification Quantity Agency
1. Bus |50 sheets with air| 40 units |Bus
Procurement conditioning Operator .
Low bed deck ° 20%
2. Route Improvement FIRR
2.1 Dongdok 4-lane carriageway 0.9km | MPWT ®
Road Upgrading |Bus private/priority
lane
Slow moving lane
Walkway
2.2 Intersection |Left turnlane 3 MPWT FIRR
Improvement Traffic Signal T-Section Fare Reduction and ARR
Walk Crossing
2.3 University 2-lane carriageway |2.3km MPWT ”
Road exclusive bus lane i NG
improvement + walkway 1.1km 8 \
3. University | Bus lane/Bus bay MPWT/ 7 \ | |
Bus Terminal | Paratransit Parking University 6
construction Motorcycle/ bicycle g, \
parking c N
y = -3418 + 8762
3 2’005 \
2 \
1
o :
(2 E 106 156 20% 254

Fare Reduction Rate
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Inde x Value
FIRR 8.7
B/C ratio 0.9
NPV(US$) -527,000
( 12%)
[ )
ftem Criteria Cost
-10% 0% 10%
FIRR 15.4% 11.8% 8.7%
10% B/C 1.10 0.99 0.90
NPV 516 -32 579
&2 FIRR 12.1% 8.7% 57%
2 0% B/C 1.00 0.90 0.82
o NPV 21 -527 -1,074
FIRR 8.7% 5.4% 25%
-10% B/C 0.90 0.81 0.74
NPV -474 -1,021 -1,569
Inde x Value
FIRR 26.1
B/C ratio 1.37
NPV(US$) 1,678,000
Item Criteria Cost
-10% 0% 10%
EIRR 36.7% 30.9% 26.1%
10% B/C 167 1.51 1.37
NPV 2,756 2,301 1,846
= EIRR 31.5% 26.1% 21.6%
2 0% B/C 152 1.37 1.24
& NPV 2,133 1,678 1,223
EIRR 26.1% 21.1% 16.8%
-10% B/C 1.37 1.23 1.12
NPV 1,510 1,055 600

EIA

5,000
co, 13.3%
63.7ha 1
[ ]
[ ]
5
L]
2004
IEE IEE
STEA
STEA
e IEE ECC
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(EST)
LRT
2025
40 %
HC C0 504 NO,
30 %
13

13
50 5
7

3
2009 ? 2013

2014 ? 2018
2019 ? 2025

Us$ 12.96

EIRR = 18.5%
B/C Ratio = 1.57
NPV = US$ 6.8 million

Co, .

-2013
-2018
-2025

(BRT)

10

LRT

264
310
352
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. EIRR = 18.1%
B/C = 1.54
NPV = US$ 87.3

EIRR = 39.6%
B/C = 4.17
NPV = US$ 551.3

.« 7
L]
* . co, 30
US$ 99
US$ 114 US$ 143
. 2
[ ]
[ ]
2016 .
- 6:30 AN (
) 2 9:00 PM ( )
- 3 1
- 5,000 /
[ )
US $ 8.5 US$ 17.4 US$ 25.7
. 40
. VSBC .
US$ 8.96

VSBC

EIRR = 26.1 %
B/C Ratio = 1.37
NPV = US$ 1.68
( 12 % )
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