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PREFACE

In response to a request from the Government of Malaysia, the Government

- of Japan decided to conduct a Feasibility Study on KUALA LUMPUR OUTER RING
ROAD N MALAYSIA and entrusted the study to Japan Intemallonal Cooperallon o

Agency (JICA) :

JICA senta study team to Malaysia between March 1995' and March 1996.
The study team was headed by Mr. Hiroo Takeda and comprised members of
Fukuyama Consultants International and Pacific Consultants International. '

_ The team held discussions with the officials concerned of the Government
of Malaysia and conducted field surveys at the study area. After the team returned
~ to Japan, further studies were made and the present report was prepared.

: I hope thét this repori will contribute to the promolion of the project and (o the -
~ enhancement of friendly relations between our two countries.

| wish to express my sincere appreciation to the officials concerned of the

_ Government of Malaysia for their close cooperation extended to the team.

July 1996

W«W/w

Kimio FUJITA
President
Japan International Cooperalion Agency




July 1996

Mr. Kimio FUJITA

President

Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Fujita,

Letler of Transmitial

We are pleased to submit you the study report on the Feasibilily Study on Kuata Lumpur Outer
Ring Road Project in Malaysia.  The report conlains the advice and suggestions of the authorities
concemed of the Government of Japan and your Agency as well as the formulation of the above
mentioned projecl. Also included are comments made by the Economic Planning Unit {EPU) of
the Prime Minister’s department and the Highway Planning Unit (HPU) of Ministry of Works,
Malaysia during technical discussions on the draft final report which were held in Kuala Lumpur.

This report presents a scheme for construction of the Kuala Lumpur Outer Ring Road and its
possibility of privatization. in view of the urgency of the construction of the said road, we
recommend thal the Government of Malaysia implement this project as a top priority.

We wish to take this opportunity to express our sincere gralitude 1o your Agency and the Ministry
of Foreign Affairs. We also wish to express our deep gralitude to the officials coneerned of the
EPU and the HPU of the Malaysian Government, the Japanese Embassy in Malaysia and
Malaysia Office of your Agency for tha close cooperalion and assistance extended to us during
our invesligalion and study. '

Very lruly yours,

% Yo 4{/&@2{!_/\_1 I,
ﬁiroo Takeda
Team Leader

The Feasibility Study on Kuala Lumpur
Outer Ring Road Project in Malaysia
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EXECUTIVE SUM'MARY

KLORR SUMMARY

1.

'The objechves of the sludy are ;

1) To carry out the feambn!nty study on the Outer ng Road for Kuata Lumpur (KLORR)
' including assassing the financial viability of tolling on this road.

2) To assess the environmental impacls of the project which will conslitute one of lhe
criterions for the seleclion of preferable alignment. _

Method of the Siudy
The entire study is divided mlo three major interaclive phases as follows

1) Slagel (Phase 1) : - Formulation of the KLORR Development Concepl

2) Stage !l (Phase2) : = Alternalive Alignment Study .
%) Sta'ge {| (Phase 3}y : Pretiminary Engmeenng Study and Evaluauon
Conlenls of the Study :
1} The main socic-economic Indicators of Selangor and Kuala Lurnpur are found as
betow
Ared’ Year " GDP o . Population Employment at Worki
: (Million RM at 1978 prices) (x$,000) Place "
) S . {x1.000})
' 1995 - 24215 : . 26802 : 9294
Selangor State 2000 © 37,694 32828 11308
L] 2010 76,255 . 47030 1640.0°
2020 | . 131,75 . 59374 20899
] 1ees 550 1,3203 6839
Kuata Lumpur 2000 : 2703 _ 1,590.6 ) 8183
o . 2010 38,780 20216 10401 -
2020 . 60,895 2,408 5 12391
2) -Fulure Traffic Volum_é between inlerchanges are forecasted as below
vear | 161402 | wztos | icares | carcs | ioswes | icsier |oerics | s e | i | ocn. | e
. . - . Ko a4 i} K1 c12 K13 -
2000 | - R N . - b - | #1400 | s0000 | 10000 | d0.000
20t0 | 45.800 | 56700 46000 | 22,000 | 81000 | 93300 | 86000 | 79000 | 7600 | 20000 | 62000 | &9.000
66,600 eioeoo 74,400 | sog00 | 90,000 ugoo 100500 | 92,300 93,500 80,800 | 84,700 | 84,700

Seclm K : Unit Seclion1 - Secion 2’ g Section 3  Total
ergth m n8w | arsso 28,500 " 83910
be Ct and Embankment) m 13220 - 22680 | 22,390 - 5890
Bridges and Viaducl) : m.: 6.050 8270 6110 24,430
unneis) - m <X 560 5.730 - 9,220
A Number of La'ﬁe.s"' I Lane - 8 6 § 5

3) Three alternative routes are es!abllshed namely A, B and C.

(1 Aliemahve Roule A : This is the outermost alzgnmenl which will provade good
services for deve!opmeni projects in the ouler area and will have the least
social impact.

(2) Alternative Roule B : Thas is the middle ahgnment which will have medium
impactto both social and natural environments.

(3) Alternative Route C: This is the innermost alignment, same as route 8 in

 seclion 1. This will provide good services {o the inner area with. the least
effect to natlural envirenment. _
- On the basis of various analyses, the alternalive route B is selected as the preferred
angnmem and preliminary des:gn cost estimates and economic evaluation are carried
out forit. - :

4) Ptehmmary Design: .
The summary of the KLORR Project is as follows:




KLORR SUMMARY

1)

Necessity of the Project Road

5) Project Cost Estimation _
The vanous costs of the project are found as follows R -
i Unit : Ml fon RM_-
- Section COnslructson Land Acquisition Engineerlng |~ Environment ’ Totaf '
NI 12074 w2 604 BT 1,379
2 1,647.9 2266 824 165 19734
3 1,0833 13387 545 © 109 1,2034
Tolat 39446 | 4845 “197.3 395 46450
4 Project Evalualion
R 1) Econoric Evaluation for the Whole Length
On the basis of the economic evaluation parameter for the whole length of lhe KLORR
which are found as below the pro;ecl is h:ghly economlcaliy feasrble
Benefit-cost Ratio (B/C) . 3.05
Net Present Value (NPV) {RM Miion) 54985
Inlernal Rate of Return (IRR) (%) ° o227
2) Financial evaluation reveals that to make the Jarqecl feasrble some measures such
as applrcafaon of higher toll rate will be neede
5. Conclus;on and Recommendalron *

The Klang Valley Region mcludmg Kuala Lumpur has played a srgmf cant role as the

adminisirative and economic growth pofe. Rapid ¢conomic expansion followed by the

urbanization and motorization in the region justify the necessity of the KLORR expressway to
_form a favorable highway nefwork confi guralron for both inter and infra region.

2) Implementation Schedule

The Jimplementation schedule of the: pro;ecl is proposed as follows

LTotaf N& | Prggect : :
i N
el | 1ales et inon] 1997 | 1m[rm[m|mrim[m[ma|mf>
Seclon 3 Segment 7 - . = TR
Morth: South Expressway 3t South M-S Cenial Link Lt et | ” b : . |
Section 3 Segrmert 1 ' G AL
Federal Route 1 at South-Nodh South Ezp.eme; R A5 { B B T R
Secton 2 Segment 2 : ] ; iy s 458
1ulw Lang3t Road-Feceral Routa 4 at South Wy 6 | 6843 1 BT TEE
Saction 1 Segment { and 2 B | : RPN s sy,
Noch South Expressway ot North-KLarak Highway =~ _ff’ 8 13781 | X% r. 3.-‘;.,. T T
Section 2 Segmek . ey e e
KL Karak thmyﬂulu Longal Road - no| 8 12894 _ ) [ R AR AT
TOTAL &gt 6 46459 1203 aas2 WI0. BN SO 862 east 3510 3510
Fote | £ Link Extens'on 5 scheduled to be completed in 2001, i l Delait Engineening
o kand Acquis.’bon

Armong Clevaied Bypass s schedelzd to be compieled by 2006,

3) Financial Plan

Toll rate is proposed fo _be MC18 kam with 6% mcrease per 10 years The fi nancral plan is

proposed as follows

Financing Resources

- Share

Equity

- 20%

Commercial Loan

' 60%

Government Loan

20%

Total

100%
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KLORR SUMMARY

Chapter1  INTRODUCTION

1.1

1.2

1.3

1.4

Study Background

In fesponse 1o the request of the Government of Malaysia, the Government of Japan has
decided to conduct Feasibility Study on Kuala Lumpur Outer Ring Road (hereinafter referred
to as “the Study”), in accordance with the relevant faws and regulations in force in Japan and

. Malaysia. - o o

Accordingly, the Japan Inlernational Coopération Agency (herein‘aﬂer referred to as “JICA™),

~ the official agency responsible for the implementation of the technical cooperalion program

of the Government of Japan, undertook the Study in close cooperation with the relevant
authorilies of Malaysia. The Study started in Malaysia in March 1995 and ended in March
1996. . ' _ - : T

- Study Objedtives -

1) To carry out the feasibility study including assessing the financial viability of tolling on
the Kuala Lumpur Outer Ring Road (KLORR) ; and - L

2) To assess the environmental impact of the project which will constitule one of the
criterias for the selection of the preferable alignment. ' _ :

* Study Area

" The Sludy area is shown in Figure 1-1. The KLORR is planned as an expressway encircling
- the Kuala Lumpur Metropolitan Area beyond the on-going Middle Ring Road Il :

The KLORR is approximately 80 km in length from the interchange with the North-South
Expressway near Rawang/Serendah to the North-South Central Link Expressway in a
clockwise arc. s o S : : s

Study Framework and Rép_ort Composition
1) - Overall Study Framework

The overall Framework of the Study is shown in Figure 1.2. The study is implemented
in two stages and threa phases as follows - : -

Stage | (Phase 1} . : Formulation of the KLORR Development Concept

This stage of the Study intends 1o formulate a preferable development concept for the
KLORR based on review of the HNDP study, traffic demand, and the environmenial
impact on the proposed corridor. ' ‘ '

Stage |l {Phasa 2) . Aliemalive Alignment Study :

This phase is to determine an oplimum routo alignment for the KLORR, as evaluated
from the environmanial, engineering and economic view poinls. A Preliminary
Environmental Impact Assessment {PEIA) Reportis prepared. o

- Stage Il (Phase 3) : Preliminary Engineering Sludy and Evaluation
The preliminary engineering study is to be conducted on the preferable route
alignment using 1/5,000 topographic map and economic and financial viability of the
projecl is fo be evaluated. Implementation slrategies and programme including
privatization as an option is also proposed. _ :
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KLORR SUMMARY

~ Report Composition

The results of the Study are embodied in the following reports :

Summary
Main Volume
Technical Repor
" Drawings

oo w

1.5 ° Major Activities Undér‘lak_eh i

1)

2)

Surveys':

| (i) Tra{ﬁc_Survey

The 'foilowing Traffic Surveys were conducted.

(1)  Traffic Count Survey : 30 Sialions (16 hours, 24 hours)
(@) Roadside Interview Survey : 10 Stations (16 hours)

{3)  Travel Speed Survey : 10 routes

(i) :Enwronmental Survey

The PEIA (Prehmmary Environmental Impact Assessment) study was conducled in2
phases. The objectives of Phase 1is lo describe the existing baseline condition and
to highlight areas that are environmentaily and ecologically sensitive in the Study Area,
The phase 1 survey covered an area of approximately 165,000 ha and mciuded the
Dlslnct of Hulu Selangor, Gombak Petahng and Sepang.

The Phase 2 Enwronmen(al Survey 1denleﬁed and assessed all potential 1mpacls on
the proposed allernative routes of the KLORR and prepared PEIA reporl. The PEIA
report was submitied to the DOE (Department of Enwronmenl) and accepled by the
PEIA committee. : '

(i) _ Aerial Photography and Topographical Mapplng

Aerial photographs of the Study Area were taken. And an unconlrol!ed photo-mosaic
of scale 1:10,000 and the following topographical maps were prepared.

Topographical mapping 1:5,000 scale : Approximately 8,000 ha :
Topographical mapping 1:2,500 scale: - Forinterchanges and major struclures;
' 6 locations, approximately 1,200 ha

{vi) Geological Survey

The main purpose of the geotechmcal lnvosligauon was lo c?anfy the general and
detailed geolechnical conditions for the design of major structures on the KLORR, -
such as bridges, slopes, el¢c. The geotechnical mveshgal:on inciuded 30 Iocauons of
machme bonng, Taboralory tests and a reconnaissance survey. :

Study
The ma;or componenls of the study are bnefed as follows

(i) Collection and review of data and relevant mformatlon
(i) Socio-economic Framework such as Population, Employmenl and GDP by
~ lraffic zone to the year 2020 were estimaled for forecasung the traffic demand
at an interval of b years,
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(i)  Future Traffic Demand on the KLORR was forecasted up to the year 2020
based on the data from the traffic survey and the socio-economic mdtcalors
‘menlioned above,

{iv) - Formulation of the KLORR Developmenl Concept was examined in terms of
future regional development, highway network configuration and traffic
demand. '

(v) Review of Design Standards - Geomelric design standards and typical ¢ross
sections for the KLORR have been eslablished based on the Malaysaan
Design Standard,

(vi) = Three altemalive routes for the KLORR were formulated, taking into
consideration of the engineering, environmenial and geological aspects. Then,
an oplimum route alignment was selected.

(vi} = Preliminary Engineering Study was conducted on the 1i5 000 {opographic map

. for the plan, profile and struclures and on 1/2,500 map for the ma;or
* interchanges and major structures.

- (vii)  Fulure Environment and Monitoring - To provide beuer urban environmental

conditions along the project corridor, environmental management programme
and roadside development concept were examined.
(ix) Maintenance and Operation - Maintenance and operation plans were prepared
' 1o assure the smooth lraffic flows, safety and users’ comfort,.
() Project Cost Estimation in'cluding construction cost, land acquisition and
. compensation cos!, maintenance and operation cosl as well as enwronmenlal
monitoring cost were estimaled. _
{xi) The economic and financial analysis lndudmg the sensmwty analysas were
- conducled to examine the project viability in terms of the socio-economic wew :
poini and business opportunily as a privatization project.

(::(_ii)' “Implementation Plan - Based on the analysis for determining the section

priority and assessing the financial viability, the 1mplemenlal:on schedute of
_ the projects was proposed.
(xiii)  Conclusion and Recommendation - Based on the financial analybls and
: implementation plan, the most preferable plan was recommended.

Technology Transfer
iy Meeling Walh Counterpar Team

Meelings were held between the JICA Study Team and Counterpat Team. Key
issues relaled to the study were discussed.. The main topics were as follows:

- Discussion of Inception Repori, Progress Repoit, Interim Report and Draft

Final Report
- Estimation of Socio-economic indicators
- PEIA Reporl
- Route Selection and Inlerchange Plan

(i - _Counierpart Tra:nlng in Japan

Ir. Mohd Fozi Malori of nghway Plannmg Unit wsuted Japan from 20th November lo
12th Decemberin 1985 for the JICA Counterpart Training in ihe field of highway and

bndge engineering.

_ Mr See Ah Sing of Economic Planping Unit visited Japan from 3rd June lo 20th June

in 1996 for the JICA Counterpar Training in the field of prcuecl_ evaluation,
i)  Waorkshop for Traffic demand forecasting with EMME2 programme

The w_orkshop was held for 6 days from 8th January to 13th January in 1996. Tota

of 28 engineers and planners from HPU, Malaya Universily and other organizations

5
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participated in the workshop.
The major themes were as follows :

Introduction to Transportalion Modelting with EMME/2
Demonslration and Basic Concepts of EMME/2
Introduction to Graphics
Suilding Base Network
Function/Scenario Manlpulatlon

~Matrices
Assignment, elc -

o0 % 6 6 0 0

' (iv}' Technicél Rep’oﬁs

Delail methodologies, analyses calculataon process, ele are mdlcated in the Technical
Reporls : : :
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.Chapter_z ~ EXISTING ROAD NETWORK AND TRAFFIC'

CONDITIONS

21

Existing Road Nefwork

The major roads forming the existing road network in Selangor State as shown in Figure 2-1 -
can be briefly explained as follows:

g

2)

3) .

4)

5)7'
6)

7).

North South Expressway

This expressway, with fully access controlled toll operated runs from Bukal (BkY) Kayu'

. Hitam near the border of Malaysia and Thailand in the north to Johor Baharu near the

border of Singapore in the south. The tolal length of this road is 847.7 km. itis the
backbone of the road network in the western corridor of Peninsular Malaysia.

This road traverses the middle of Selangor Stale paraliel to the Federal Road 1 from:
Tanjong Malim in the north {0 Bangi in the south, linking Hulu Selangor. Gombak,

. Pelalmg, Kiang, Hulu Langat and Sepang districs.

New Kiang Vailey Expressway (NKVE)

Thls is parl of Nerth- Soulh Expressway which links Kuala Lumpur to Kiang, lraversmg
east-wesl through the cenlral region of the state. The starting point is Jalan Duta Toll
Plaza i in Kuala Lumpur and the ending poml is Bkt Raja Toll Plaza in Klang.

‘Kuala Lumpur - Seremban Expressway

This is also part of Noﬁh-South E'xprésSway which links Kuala Lumpur to Seremban. -
it conlinues further to the south in the north-south direction to Johor Baharu.

Federal Road 1 (FR 1)
This is 'a major highway traversmg norlh south in the state. i connecls the major

towns and cities. This Federal Road starts from Tanjong Malim in the north to
Beranang in the south, linking the district centers and major towns such as Kuala

Kubu Baharu, Se_rendah, Rawang, Cheras, Kajang, Semenyih and Beranang.

Federal Road 5 (FR )

This road traverses north - south along the west coast of the state. It is the most
important road in the west corridor of the slate. This road links all the districts in the
weslern part of the slate, connecling the cities, towns and district centers such as
Klang, Sungai Besar, Kua!a Selangor, Sepang elc.

 Federal Road 2 (FR 2}

Thns is the major adeiy conneclmg the Federal Road 1 and 5 in the central part of the-

- slate.” it links major cities fike Klang, Shah Alam, Subang Jaya and Petaling Jaya lo
- the capital Kuala Lumpur. This is a dual cariage 6-lane road and a very important

part of the east-west road nelwork in the central region of the state.
Kuala Lumpur - Karak Highway
This is a toll highway connecting Kuala Lumpu'r to Karak in Pahang Sléta. It was

constructed as a bypass of Federal Road 68. It starls al the Gombak Toll Plaza near
the botder of Kuala Lumpur and Selangor. Due {o increased traffic demand, itis being -

upgraded to a 4-fane dual carriage highway.

7
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-1 North - South Expressway

- rediiiosdd
| SistoRond

PERAK i

PAHANG

KL KarakHighivay

NEGERI
SEMBILAN

Figure 2 - 1 : Road Network i Sefangor State -
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Figure 2- 2. Road Nefwork in Kuala Lumpur
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The present road network in the Federal Territory of Kuala Lumpur consists of mainly two
types of roads. Firstly, urban arterial road such as Expressways, Highways and Fedoral
Roads. Secondly, nng roads which are circumferential to the city. The road network in Kuala -
Lumpur is shown in Flgure 2-2.

Existing Traffic Condition

According to the HPU data the hnghésl 16 hour traffic volume of 355,700 vehicles was
observed on the Kuala Lumpur - Pelaling Jaya Section of Federal Road 2. The average
annual growth rate of lra[ﬁc volume on the rna;or road was 6. 48% :

Since the opening of the North-South Expressway in 1993, the traffic volume on th|s road has
increased tremendously. The highest daily traffic volume in the northern section is on the
Damansara - Subang section, with 70,200 veh/day in 1994, wh[ch is 32% up from the 1993 -
volume. - '

The traffic survey was conducled in April 1995 to realize the traffic vo!ume on co_rdon Iines for -
Kuala Lumpur as well as the Klang Valley. The fraffic volume inbound to Kuala Lumpur was
587,000 velvday, whereas, the outbound volume was 621,100 veh/day. The traffic volume
inbound to Klang Va!ley was 92, 300 veh, fday, whereas, lhe oulbound volume was 97,100

~ veh/day.

According to the traffic survey, lho highest traffic volume was observed on Federal Road 2 _
between Kuala Lumpur and Pelaling Jaya with 448,800 veh/day, followed by 138,500 vehlday
on Damansara Road near the stadium, The daily traffic volume on major roads is shown in
Table 2- : :

TfiP Charaoteristics

Trip chafaclenslucs of the existing traffic demand, especially those - crossing Kuala Lumpur
city boundary and Kiang Val!ey Region boundary were examined wath the Roads:de Interview
Survey data.

The average ‘vehicle occupancy rale for Passcnger Cars was 1. T(passenger per veh|c!e
henceforth the same) and 21.5 for buses . Table 2-2 shows the average vehicle occupancy
rate on the all survey stations. The average vehicle occupancy rate for Passenger Cars
{raveling on the Norlh-South Expressway was 1 1. Thelr lrip purposes are shown in Figure
2- 3. :

The types of commodities and their loading conditions are shown in ¥ igure 2-4 and Figure 2-5
respeclively. Bolh Consumer goods and Mining/Minerals comprised 18%, whereas
Agriculture, Fishery & Livestock Producls and Metal ProduclsfMachineries compnsed 13%
each. :

Moré than half of the lo'rnes that is 57%, were loaded,. Among the loaded Iomos 31% w.ere

fully loaded, 7% were three quarlers loaded 11% were half !oaded and 8% were a quarier
loaded.

10
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Table 2-1: The Daily Traffic V_olume on Major Roads

St

Nanic of
Road

Location

Traffic Volume

Dir.1 | Dir.2

Stations along KL, Feder:zl Territory Co

Total _
idon Line :

|FR-2
_ Damamara Road

SR -EBll

| Near Junct. of SR B-13 & B- 16
BT. Lan;anlC h‘:catl_o‘nrcr —

- BoundaryofFT and Pctalmglaya o
_{NearStadiom
) | Near Batu Caw.c
KL—Scrcmban EW

- SR 314 e
{FR - 54 _
[ North Klang Valle.y EWV B
: SR B2l
Norlh K]ang Vallcy EWW
SR-Bi3 .
.Norlh Klang Valle.y EW_‘ _
.| KL - Karak Highway

Sungai Besi Toll Piaza o

| Near Juncl of FR-1 & SR B 52
Near Juncl:on of SR B_l_lrzra_n.d”[irlf’t, i
_|Bast of Sg. Buloh -

BT. Lanjan 1.C,, Locé.lrlon B

Near Junct. of SR B-21 & B36 |

BT, Lanjan L.C, bocalmnA N

| Gombak Toll Plaza

Lembong Bljlh “Timah Kucai

| 1598 |

234,262
10,660

45432
41,597

214,669
67872
4502
43981
41,52 |
39,163
26620

448331
138532
90653
855718
40,591 ] 82115
27683} 17336 45021
19005 | 25620 | 44,725
12815 | 27,768 | 40,583 |
15676 | 31674
1 025 |..20818
8,085

13815
L9193
8,781

Sub-Total

587,042 | 621,125 | 1,208,167

Stations alon fg Klang Valley Cordon Line

e

KL -Seremban BW
{North - South EW
J|FR-S.

JFR-Y

FRS

7. |KL-Karak Highway
T [West 0fBll&Bl3Junctlon
Ke. Mﬂbansemp?.km._..‘.‘.‘....‘_:,.,,,,,, ]

PR 1 B R I P
SR-BIS
L|SR-B2Y
SR-B32 |

South of Bangi 1.C.

Near Ladang K, Garmg
Pandamaran

Near Bt. Rawang Jaya Housmg
Near Kg. Tambak Jawa
Border of Selangor

.| Beranang - i
| Near KL- Sercmban EW

Huly Gom‘bak
Genting Peres

[ 958
9358

T aso09 | 30508 | 9,507
9897 | 10515 | 20412
9653 | 19011

8671 | 8801 | 13472
L6230 | 7419 ) 13649
S 5015 5032 ) 10047

481 ) 4803 | 9677
(4365 | 5013 1 937
L3798 | 3363 [ 7161

359

Sub-Total

189,422

Other Stations

92,300

F3 |

FR-2

SR - B2

. Subang.laya L
Notth Klang ‘Val lcy EW
FR 1

Jia.DutaTollPlaza .

...|Cheras - B
- {East ofRawangIC o

SR - Bllflﬁi S Near Sclangor Garden Centcrj

Hulu Langat

L3313

| 12033

56,810
VAL | 34612
19,556 | 27,394
13617
9,285
1,704

130729
76335
46,950
25650
18813
4,265

9528
2,561

SR - B62

Sub-Total

159320 | 143472 | 302,742

_ Grand Total

838,662 | 861,669 1,700,331

Note:

EW - Expressway
FR - Federal Road

SR - State Road
IC - Interchange

1

Dir. 1 - Towards Kuala Lumpur 5 _
Dir. 2 - Away from Kuala Lumpur
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Table 2-2: Average Vehiclte Occupancy Rate

Station No. Location ' " Vehicle Occupancy Rate
a P.Car Bus
2 FR 54, Kg. Merban Sempak 21 2111
4 FR 1, Rawang 19 18.16
5 SR 827, Rawang 18 : 21.08
9 | SRB62, Hulw Langat 1.72 - 20.85
10 FR1,Cheras T
© 15 SR B11/16, NearSela_ng‘orGarden : 1.94 18
16 | FR 5, Pandamaran : 2.1 20.4
F1 NSE, Sg. Besi Toll Plaza | 1.05 2156
£ | Kuala Lumpur - Karak Highway, 19 . 258
Gombak Tol Plaza - Co
F13 NSE,Jin DutaTolPlaza - | 115 . 19.89
Average 169 - 2149

Note: FR - Federal Read, NSE -N:orlh—Sout_h Exp(eésway. SR - State Road

Figure 2-3 : Traffic Demand by Trip Purposes
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- o | BT L
ing/Service
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{18.2%)

_ {6.0%)
‘ 72, '
C(137%) ff e (13.4%)
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& / @ Timber & Wood Produc
: EE Ty - Minin% Mincrals
REES NN bk £1 Metal Produgts, Mach
FITEEET ;? Ed Consumer Goods.
T31iiNe f . () Chernical Products
i1afe : gg&m ,
3 ' .. [ 3
181%) “ijf : By .
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Figure 2-4 . Commodities Carried by Lorries
(11.3%)
a7ey B

Figure 2-5 : Loading Condition of Lorries in the Study Area
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Chapter3 SOCIO-ECONOMIC FRAMEWORK

a1

The objecuves of socio-economic study for the KLORR project are as follows :-

i) Examination of the spallal development 1rend in the study area,
i} ~ Estimation of the socio- econom;c indicators for traffic demand forecasling.

- The spahal developmenl examinations are indispensable lo formulate a development plan of

the KLORR and also provide. essenlral mrormat:on estiraling socio-economic :ndlcalors.

: especrally for traffic zones.

Spatial Development Pattern

" Most urban development in the exisling spatial development pallern of the study area is _

concentrated in the Kiang Valley Reglon sfretching from Kuala Lumpur to Klang.

The strategy in the Kiang Valley Perspective Plan (Review) to disperse deve!opmenl to the :
new growth areas of Sg. Buloh, Bandar Baru Selayang and Bangi is slowly gaining
momenlum. Most of the other urban cenlers oulside the Klang Valley are local centers
serving the commercial and service needs of the local residents. Many of them are unable
to provide goods and services in higher order in competition with the polarized Klang Vailey
Urban Metropolitan Area. Even district capitals such as Kuala Selangor, Sabak Bernam,
Kuala Kubu Baru, Banling and Salak T:nggu are merely small towns semng the neceds of
agricultural communities.

By 2010 itis pred}c{ed that Selangor will have achieved developed slate status. Urbanization
levels will rise with increased establishment of urban growth centers.  The urbanization level -
which was 34.2% in 1980, increaseéd sharply {0 75.3% in 1991 and is expected o exceed 80%
by 2010.

As outlined in the State Development Stralegy, a functional hierarchy of centers will be

‘established, with most of the urban development to occur outside the Klang Vatley Region.

Much of the urban deve1opmen'l will oceur in Putra Jaya and KLIA Region (Sepang- Kuala
Langat). Itis also predicted that industrial development in the next decade will be promoted
along Indusliial Corridors, as opposed to duspersed indusirial eslates Wthh is the current
strategy. :

When ltrying to stake a balance between t.rban development and lhe loss of ‘green areas’ the :
Slale should:

(i) Gazelte and conserve all existing Forest Reserve and Swamp Foresl areas.

(i) Only promote urban development within the development area of the towns shown in
the Structura / Local Plans. Urban developmenl should nol be allowed to Ieap-frog.

_ as is currently the practice. o

(i) Prepare local plans for all major towns in Se!angor

{iv) Not indiscriminately convert estate land for urban developmenl unless ihey fall wnthm
the growth area identified in the Devetopmenl Plans.

Figure 3—1_shows a Conceptuat Spatial Davelopment Strategy for Selangor Siate.'

14
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- Soclo-Economic Framework

“For estimating and forecasﬁng traffic demand by trafﬁc'zones, two types of explanatory

variables are required : variables which represent existing and fulure activilies of people and
commodities at generalion areas of tralfic (*Residential Area Base"), and variables which
represent its aclivilies at allraction areas of traffic (‘Working Area Base”).

Based on the avaifabilily of indicators and the above requirements, the following indicators
with observed/measured areas are employed. ‘ SR : : :

Table 3-1 :  Type of Socio-Economic Indicators |

Estimated/Projected indicators Observed/Measured Areas
_Population "~ | - Residential Avea '
Labous Force | - Residential Area :
GDP ' - Working Place :
Employment” = - Working Place and Residential

There are two GDP growth rale figures for Selangor State. One is based upon the existing
economic trend, the other is based upon the national economic development policy. The
exisling economic trend indicates a higher annual average GDP growth rate of 7.8% from

1995 1o 2020, compared with 7.0% in the policy case.

In the Study the national policy case was applied as shown in Table 3-2 agreed wilh the
Macro-Economic Division of EPU. The Sludy, however, takes into account the higher growth
rale case for the sensitivity analysis. This macro socic-economic indicators was broken down
into mukim and further into the traffic zones up fo the year 2020 at § years intervals.

‘Table 3-2 : Key Socio-Economic Indicators in Selangor and Kuala Lumpur

“Area ) : Yoat - GbP - Poputation ~ Employment *2
: : ' {mittion RM) (Person) (1000 employes)
: 1595 24,215 2693210 9194 -
. indicators : 2000 27694 3,282,300 1,1308
. 2010 . 76,255 4703010 _ 1,640.0
Selangor C2020 131,791 5837440 2,0809
Stale - - : - -
1995 < 2000 . 90 40 40
Incteasing 2000 ~ 2010 : 13 .37 as
Rata 2010 ~ 2020 56 2.3 . 25
1995 ~ 2020 7o 32 ’ 33
1935 15,505 1,329,300 6339
Indicators 2000 22,102 1550,560 5183
2610 38,7152 2,021,630 1,040
Kuala 2020 60,895 2,408,490 1,2351
Lumpus -
: 1955 ~ 2000 148 a : X
Increasing 2000 ~ 2010 68 24 ) 24
Rata 20190 ~ 2020 16 14 R, ¥ -
i 1895 ~ 020 56 L 24 - ) 24

Mole:  *1- GOP before adjustmant by imputed Bark Serdtes Charge and import duly at 1978 prices
*2 . Employment on a working place basis ) o -
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Chapter4  TRAFFIC DEMAND ANALYSIS

4.4

-

The traffic demand analysis of the Study followed the traditional travel demand forecasting
process consisting of Trip Generalion, Trip Distribution and Trip Assignment. The modat
usage is an important factor for urban transporlation system. Generally, the modal usage is
analyzed in the stage of Trip Distribution with necessary dala and information of people and
goods movement. In this study, however, due to the lack of available data and information,
the modal usage was examined in the Trip Generalion stage with some assumplions,

' The fraffic deniarid analysis was carried out using computer software packages such as

EMME/2 (fransporlation planning system software package), Lotus programme and some
FORTRAN programmes. : .

Existing OD Traffic Demand

The 1895 OD traffic demand is estimated using the results of the roadside traffic count and

- inlerview surveys conducted in the Study.

Figure 4-1 shows the trip generation by district in 1995. The present OD distributions paitern
was obtained from the results of the roadside interview survey. The distribution of some of
the OD pairs which could nol be obtained from the survey, such as internal lrips wilhin the
Kiang Valley, were assumed referring to the HNDP distdbution patlerns.

Figure 4-2 i1lust;'ates the results of OD distribution pallerns in 1995 for Selangor Stale and
Kuala tumpur. Huge traffic demand is observed within the Klang Valley area, while the
demand is stifl small in other areas at presént. :
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Figure 4-2 : OD Distibution Patler in 1995
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Future Traffic Demand

4.2.1" Number of Vehicles

OWNERSHIP PER 1000 PEQPLE

Fulure number of vehicles registration as shown in Table 4-1 were forecasted using linear

regression models and time series-vehicle ownership models. Figure 4-3 illusirates the

ownership modal for passenger cars and shows the existing conditions in the Selangor and
. Kuala Lumpur area, ' '

Vehicle ownership in Malaysia in 1995 is 125 (vehicles per thousand people, henceforth the
“same), while Kuala Lumpur and Setangor are far ahead. For example, ownership rales for
Kuata Lumpur in 1995 are equal 1o that of the year 2035 for the peninsular Malaysia.

- Salangor in 1995 is equal to year 2005 for Malaysia. The biggest gap observed between Kuala
- Lumpur and Malaysia is nearly 40 years. The ownership rale 322 recorded in Kuala Lumpur
- indicates an almosl saturated situation. - , _ s _ - -

Table_ 41 : Fulure Number of Vehicles Registration

{Unit Vehic!e)'

Area year _ pcar 1 Bus Loty Todal
1995 anass 5726 110527 - SHSMT

seangor | 2000 | 594610 T4 142219 | 746038
2010 § - sso19s 1236 229354 $122799:
2020 1126557 AT 343217 1456913

1995 | - 4z . | 5530 63394 - 493078

‘kusla | 2000 | ssosra o | 0 wmsm 85302 625547
vomeLe - 2010 724067 Do 12453 131507 870037
- 2020 901548 18310 180564 1402940

Note : 1995 numbers are based on the models
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KUALA LUMPUR 1990

(230} 400
SELANGOR 1983 y: ] 4 (066838 -0.08322 YR
2001 : (e} ot :
| KUALA LUMPUR 1983 : P '
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o : s
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: TFLY] ! H
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| ' (2005) {2035)

YEAR

Figure 4-3: Passenger Car Ownership Model and its rate in Séiangof and Kdala Lump@r
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4,22 Fulure Tolal Trip Generation.

Trip rate analysis was applied for forecasting tolal trip generation for Selangor Slate and Kuala
Lumpur, Future trip generation rale for each vehicle type differs from the existing one. As
shown In Table 4-2, the rale for passenger cars have a tendency to decrease following the
expansion of the ownership. Buses also have shown the same tendency, possibly caused
by traffic congestion on roads. On the other hand, lorries have mcreased in contrast to the
others. :

To improve the heawly congested traffic conditions in the metropolitan area, the goverarnenl
of Malaysia is enhancing the devefopment of public transport systems introducing KTM
cormmuter service, LRT syslem and so on. Future traffic demand analysis for the KLCRR,
therefore, was conducted laking info account of the goverament policy.” Table 4-3 shows the
share of {ransporl modal usage applied {o the analysis. Although the government plans arg
targeting the ratio of Passenger Car to Public Transport System equals 40 to 60, it is difficult
{o use this ratio in the modal split slep. Therefore, it was assumed to be 50 1o 50 based on
the Klang Valley Transportation Study (1987 JICA). ‘

Table 4-2 : Fulure Trip Generation Rate

Aiea . Year - P.Car . Bus . _ i.orry
_ ' 1995 XTI - 8.40 3s0
Selangor. 2000 3.00 : 800 S 360
2040 o280 : . 1500 - 380
© 2020 280 . 7.00 400
- 2095 280 | 690 . S 300 -
- Kuala Lumpur - 2000 270 S BOD : 310 ¢
) 2010 260 500 o . 330
2020 - 250 T 48D 35

- Table 4-3 : Transport Modal Usage

_ : Unit: %
Year - P.car ' © Public Transpot ' Totat

 Bus " Rait " Tota!
1995 67 -3 - 33 S0
2000 60 33 R 40 T 100
2010 55 35 10 45 100
2020 50 35 15 50 100

Table 4-4 shows estimation of the future trip generation. Due 1o the rapid economic
‘expansion and molorization, the vehicle trip generation will increase lremen;iously.
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Table 4-4 : Fulure Tolal Trip Generation After Adjustment*
Year P.Car Bus ° Lotry
_ 1955 1,480,164 48,098 336,945
Selarigor 2000 1,655,994 57.492 | 515,124
2010 2.288,616 84,290 876,265
2020 2,886,256 119,833 1,371,710
(Target) (2,473.900) (132,532)
1995 1,182,045 138,157 190,162
Kuala 2000 1.348.305 45,426 264,435
Lumpur © 2010 - 4.713,720 62,265 433,972
S 2020 1,880,475 84645 631.974
(Target) {1.343.200) (87,303) e
: 1995 2,662,189 86,255 677,021
Tolal 2000 3,035,209 102,618 779,559
2010 4,002,337 146555 1,310,237
2020 4766.731 204,478 2003663

KLORR SUMMARY

Nole : *Adjustmenl from - Modal Usage
423 _Futui’e Trip Distribution
Figure 4-4 shows the desire lines of Future OD in 2020, The majorily of the demand will be

still within the Klang Valley Region. Substantial increases are noted for the lrips between '
Sepang District and Kiang Valley as a result of KLIA and Putra Jaya projecls.

\\ pERAK [ PAHANG
DRERAH SABAK BERNRH & e .
A QAERAH HLLU
_SELANGOR
3
atE. UMPUR
SCALE. 3009 ;
Wm_ﬁeooéo DAERAH]
: HULY LANGAT
40000 ;
SR e,

NEGER{ SEMBILAN

‘Figure 4-4 : Desire Lines of OD in 2020
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Tabte 4-4 - Folure Total Tnp Generation After Ad ustmant’

Tonal

Note o *Adwstment from - Radal Usange
4.2.3 Future Trip Oistnibuton

Figure 4-4 shows the desire lnes of Euture O 2200 The

still within the Klang Vatley Region Substantial miraases a

yionty of the demand wall be

votod for i 5 Lotwcen

Figure -1 © Dosre Lines of O in 20270
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Chapter 5

KLORR SUMMARY

FORMULATION OF KLORR DEVELOPMENT

CONCEPT |
5.1  Spatial Development Yrend and Existing Highway Framework

The present capilal region of Klang Valley has played the most significant role as the growth
center in national economic development during the last decade. Expansion of the economy
has developed this region rapidly, and il will be fully developed in near future.

 The nalibnal economy is expected to expand further, targeling *Vision 2020". Based onthe

economic growth, the pressure of development has started to over flow from Kiang Valley to,

_ the region north and south outside. The present development trend is illustrated in Figure 5-1.

New national development projects, such as Putra Jaya, KLIA and 2nd National Car Project
will stimulate this trend and will form a new capital region, namely, the Greater Klang Valley
Region. Existing road network and lraffic conditions are described in Chapler 2. The basic
network configuration shown in Figure 5-2 for the exisling urban area of Klang Valley
including Kuala Lumpur will be completed with the on-going projects such as MRRII, Sha
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[—v.‘ﬁ.ﬁm“j
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Salwaled .
Desgloprent i
Kang Valey Region

- Alam Expressway and North-South Central Link Expressway. . - :

- QuterkaegVaty omen, . BN
(N‘_arh_l____.-"

e <din }

i INDNATIONALCAR

FACTORY .

Devalppment +
Of Quter
Kiang Valey Regicn

i PUTRAJAYA Y
I Ov_Ter!CangV‘atcr_‘-‘
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Figure 5-2 Road Framework in the Study Area
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5.2

KLORR SUMMARY

‘The KLORR Development Concept

In the recent'lrend of urbanization and motorization, the KLORR is an element of urban
infrastruclure development, especially in metropolitan areas. The basic function of the outer
ring road is to distribute population and traffic in order to improve the urban environment.

The KLORR development concept is based on this basic function and on the needs identified
in previous sections. The development conceptis ilustrated in Figure 5-3 and inlerpreted into
the following Goals and Development Objectives. ' '

Goal 1 : To encourage balanced urbanization in the Greater Klang Valley Region in

~order to suslain the rapid growth of the aalional economy of Vision 2020,
taking into account of harmonization with the natural environment.

Goal2 ;| To provide efficient, reliable and safe lran'sporl'of‘ goods and people in the |

capital region, and to minimize wasteful problems such as raffic congestion,
road bottle-necks, air and noise pollution. '

in pursuit of these goals, the KLORR shall employ the following ot}jeclives.

)

(2}

| .
(@)
(&)

©

%)

®)

To provide an outer ring road in the strategic areas based on the expansion of
urbanization and the regional development trend. ' _

To provide functional linkage between urban centers in line with urban hierarchy in an
efforl to avoid over concentration on the urban functions in Kuala Lumpur, and to
ensure an equitable distribution of acceptable levels of urban sesvices. ;

To provide beller access to the nalional development projecls, such as KLIA, Putra
Jaya and 2nd National Car Projecls,

To link up major inter-state highways leading to the Capilal Region Klang Valley in
order to distribute external traffic. ' ' '

To formulate a total highway nelwork' cdnﬂguralion, with a clear funclional hierarchy

of road types, capacity and design capable of covering the Greater Klang Valley
Region. - S j ; _

To_provida_é sufficient road Infrastructure so as {o meet future traffic demand.

To provide an environment-friendly highway, in order to minimize environmental
d_eslructions.

To prepare a roadside (corridor) development concept aiming toward preservalion of

nalural and living environments.
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Figure 5-3: Development Concept of the KLORR
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KLORR SUMMARY

‘Chapter6  ENVIRONMENTAL ASSESSMENT FOR THE

6.1

PROJECT CORRIDOR o |

Existing Environmental Conditions and Sensitive Areas

The environmenlal study area covers an area of approximately 165,000 ha {407,340 acres)
including Hulu Setangor, Gombak, Petaling, and Sepang Districls. The KLORR corridor
bypasses the Kuala Lumpur Federal Territory and passes through several outside major
towns. The existing land use pattern in the Study corridor are shown in Figure 6-1.

" The environmentally sensitive sites in this Study Area are water calchment areas, waler intake

points, reservoirs, high-risk erosion area@s,'forest reserves, virgin jungle recreational parks,
wildlife reserves, squatters, Orang Asli seltiements, monuments and archaeological sites and
universities. . :

The location of the sensitive sites in the Study Area are showh in Figure 6-2.
A Physical Environment!

) Water Catchment Area : There are five waler catchment areas identified in
the Study Area. Two of them afe situated in Sg. Langal while the rest are
located in Sq. Balu, Sg. Kelang and Sg. Ampang.

(2) Water Intake Points : The eleven water intake points in the Study Area are

- siluated in Sg. Langat, Sg. Batu and Sg. Kelang.

{3) Reservoir : There are also four resesvoirs in the Study Area. Two of them are
located in Sg. Langat while the other two are localed in Sg. Batu and Sg.
Kelang. s

8. Biological Environment

There are eleven forest reserves, four virgin jungle forest reserves, six recreational
parks and two wildlife reserves situated in the Stludy Area.

C. Sociological Environment

The two main aspects in the sociological environment that need fo be highlightéd are
the squallers and Orang Asli seitlements.

(1) Squalter Areas : There are a lotal of 128 squalter setliements in the Study
Area, most of them are located in the District of Gombak, Hulu Langat and
Pelaling. Based on the data obtained, industrial and agricultural squatters
constitute 2.8% (609) while dwellings amounted to 97.2% (21,189). Squatters
located in the Study Area are mainly situated near big towns due to migration
from oul of town areas. '

{2) Orang Asli Seltfements : The Orang Asliin the Sludy Area, belonging only to
the Temuan sub-ldbe, has a total papulation of 4,776 with the Hulu Selangor
District having the highest population of 1,626, followed by Hulu Langal District
with 1,433, There are a total of 35 Orang Asli kampongs in the Study Area.

{3) Others : There aré also three monumenlal sites identified within the Study

Area while five archaeological areas are found in Bukil Melawali and Hulu
Kelang. '
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6.2 Identuflcahon of Environmental tmpacls

Table 6-1 shows a malrix of polential impacts which may arise with the irnplernentation of lhe
Pro;ect
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Potentiat Environmental tmpacts and Assessment

Various aclivitios will be caried out during investigation, construction and operational phases

of the Project. These activities will have a potentially mgmﬁcant impact on the natural
environment as well as the social environment.

The activities involved in the pre- :mp!emeniahon phase are ground inspection, geotechnical
and soil investigalion and sociological survey These aclivities will not cause any significant
negative impact to the env:ronment

Activities in the development and construction phase of the Project will mgmﬁcantly affect the
existing environment, especially soil erosion generaied from activities such as site crearmg
and earihwork . : .

'The major impact of the operatlonal phase of the KLORR is the :mprovemenl of iraﬂ‘ c flow.

Existing road users will be able to avoid traffic congestion in the Kuala Lumpur region and
save lime through a shortening of the travel tims and distance. The KLORR will provide
better accessibility and linkage between the new development areas in the outskirls of Kuala
Lumpur such as the PERODUA pro;ect in the northern part and Pulra Jaya in the southern
part. Besides this, economic activities in the area will increase significantly. There will also
be an increase in employment opportunities and business activities. Therefore, with the
increase of human activity and traffic volume in the area, noise and air pollulion will arise.

- Spiil-over pro;ecls are hoped lo be initiated by the proposed devetopment These pro;ects

may be urban (commercialinduslial) development, recreational and residential development.
tn other words, new townships will be developed. When development staris to lake place,
various environmental and social changes will foliow. : :

" The PrOJecl wili fauhtaie néw lownship development in thé Project corridor. This will enhance

econornic growth in the outskirts of Kuala Lumpur as well as mcrease services and amenities

~ for rural folks.

"~ The proposed ahgnmenl of the KLORR would wmd up its way lhrough some th|ckly forested

mountain regions of Maiays:a Therefore, breath-laking scenic views would be offered by the

~ rich natural surroundings. Such view ponms would become good recreational areas for weary

road users. Other scenic spots with a good nalural enwronmental setling may bo developed
into various resort / tounsm spols.

The proposed Pro;ect would create new selllaments around consequentiat development,

- However, unplanned settlements m:ghl result with adverse impacl due to inadequate services

and amenitias,
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Chapter 7___ ALTERNATIVE ROUTE ALIGNMENT STUDY

7.1

Basic Consideration for Allernative Routes

In this section, the basic consideration and control points which should be taken into account
on the examination of the alternative routes are discussed.

For the selection of the alternative routes, the control points were identified with area issues

as shown in Figure 7-1. The corridor for the KLORR has been identified from
- Rawang/Serendah in the north to the Norih - South Cenlral Link in the south, passing through
- the eastern area of Kuala Lumpur. This corridor can be divided inlo three areas: Northern,

Eastern and Southern. The major issues in the three areas are represented with the key
© words as follows: ' ' L ' '

Northernarea ~ :  Keyword - "Topography, Engineering, Environment” |

Easlern area . Keyword - “Environment, Development, Road Network”

Southern area :  Keyword - “Development® : :
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Proposed Alternatwe Route Alignment

KLORR SUMMARY

- Three alternative roules are eslabhshed name1y A, B and C as shown in Figure 7-2.

1)

Alternative Route A ~: This is the outermost alignment which will provide good

services for development projecls in the ouler area and will have the least social

1mpact.

2)

soma! and natural envsronmems

3

Altemative Route B : This is middle ahgnment which will have medium impact to both

Ntematwe Roule C: This is innermosl ahgnment same as route Bin sectlon 1. This

vill provide good services lo the inner area and_aifecl the least (o nalural environment.

A preliminary englneenng study was made on the three allematwe a!ngnmenls and
summanzed éngineering features are shown in Table 7-1.

Table 7-1 : Summary on Comparison of the Three Alternative Routes
. [ a A
1} Highway Type Expresgvay with full access conbid
2}  Design Speed 100 kevhe ' 100 Xmshr 0 ke
3)  MNo.oflanes s - 6 s -
v Owdeimost Aligament - Middie Aligament + innermast Alignment

4 Conceptof Afgnroent

o Min, Socdial Impact = Sectont: SameasC + Max Sotialimpect
o Max  Natoral Enm!onn*enlal impad. + Socton2  MigdleotAandC « Win. Notural Environmentat
= Setiond SameasC impact
5) Tota! Length §3,300m 87.700m 77,000m
&) Land Use Length
2) Fcrest 45,300 m 35,400 m 28300 m
b)  Agriculure 35.200m 2200m 39,000 m
) ExTinMine 5400 m 2.000m S00 m
d) Urban 6,200 im 200w #1060 m
7} Structure 'Iypé Length . ’
2} EachWok £5,540m 58,850m 43,800m
t) Bridge 72.210m 19,350m 13,360m
¢}  Tunnsl 15,600m £,560m 14 640m
8) Numbar of intarchanges 13 13 3
" Qncluding Junctions)
9} Project Cost b i : ’
8} Constuction Cost AMA S50 millisa RM3,650 million KRM3 824 millioa
TP Land Acquisition RM293 million . RM335 million RM383 million
Cost : :
¢} Total RMAA78 anilion M a,ts._s miltioa RMA322 million
10 Traffic Volume (2000} 24,300 vehiday 27,100 vehiday 3%, 200 vehMday
TraMe Yolume (2020} 79,600 vetiday 81000 vehiday 84,500 velday
Tota! Vehbm (2020) 97.3 milica veh km 98,0 million veh.km 95.5 milion veh km
. Totat Vel v (2020) 4292 housand veh hr

4_373 2 thousand vehhr

4297.5 thousand veh hr

19) Major fssues - . D :
_ Section 1 « JCT with N-S Exp. is close to Senice N-ea o ICTwith N-S Exp. is close to Rawang K}« JCT with N-S Exp. s close 1o
: ‘v Long Slope n Section \ s Chose to Housing Oevelopment at the Rawang IC
v Many wrne! sectons inth 3.8km tong i South of Batw Oam + Close to Housing Developmeant
Sec o althe South of Batw Damn
» Construction problem due ta fault fine o |
- Section 2 » Long Span Bidge with high pier s Turinel undar quadz ridge v Tunnel undes quadz rdge
. AHectwa &r catchment area for Mlang Ga'e |+ Crossing Taman Melawal - v Crotsing Taman Melawati
e Long wanel {47k} « AFectng squatiers at Ulu Kelng
. l.ong tunne! (4.7 wm) . v Crossing Maiay Resenve anf Amnpang
+ Crossing Malay Reserve o Crogsing Walay Resenve
o tong huanel (3.6 km)
Section 3 + Cressing Pulra Jaya + Long Viadicton swarsp area « Sguatler al Kajang area
+ Long Viaducl on Swarmp a%ed + Long viaduct on Swamp aea
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7.3 :

KLORR SUMMARY

Evaluation of the Alternative Routes

Table 7-2 shows the scores of evaluation of the three allernatives fromy the view points of
engineering, environment and economic aspects. '

Since the route A is tocated at the outermost area, the impact to the natural environment will
be mos!t serious, particutarly where it encroaches the water catchment area of Klang Gate
Dam. In addition, there are many tunnel sections, including the 4.7 km long tunnel, fogether
with long fault finas running paralle! to the route will make construction difficult. As the total

~length of structures is the longest, the cost benefit _analysis indicates that it is less

advantageous than the other aiternatives. E

The route B is located at the middle, i'h'ererore, the environmental irhpact is not extreme, but
modest, although there are some negative impacts to the nalural as well as social

~ environment. They will not be so serious if relevant countermeasures are provided. The fotal

structure length is the shortest among the three alternatives. This suggests that the route
which is afigned with beiler topographic conditions, possibly results in relalively fess
construction costs than the other al_ternatives. :

- Asthe route Cis located nearest to the urbanized area, impact to the social environment will

be serious. Particularly it will affect the communities and squalters selllements at Ampang,

- Cheras, Kajang and Ulu Klang, where also public nuisance is expected.

As the consequences, Route B was selected as the most prefarable roule.

Table 7-2 : Scores of Evé!'uatjon of the Three Alternalives |

Aspect Alternatives Remarks
) - {Indicator for Scoting)
A - B ’ c ' .
1. - Engincering . . } : _
“a) Geology - | Badf{t) Fair (0 Fair{0) Refer o Table 7-13
b} Topography ‘ 8ad (-1) falr (0) ~ Fair {O) Referto Table 7-13 .
¢) Conslruction Bad (-1) Fair{0) . Fair(0D) Refer lo Table 7-13
d) Land Acquisition Fair () Fair(0} Bad (-1) Length of Urban Land

e} ProjectCost . Fair {0 Falr{0} Falr (9) Project Cesl

2. _Envitonment

a) Natwal Envirgnment - Bad (1) Fair(Q) Good (+1) Referto Table 7-13
b} Social Environment 1 Good (+1) Fair{0) Bad (-1) Refer to Table 7-13
¢) Public Nulsance | Goud (+1) Fair(Q) - Bad {-1) Referto Table 7-13
d} Regional Oevelopment Good {+1) Good (+1) Fair (0) Refer to Table 7-13
3. Economic Aspect .

a) Tralfic Demand Fair (0 Fair (0) Fair (0) Traffic Volume (2020)
b) Accessibility Good [+1) Good (+1} - | Good {+1) Referto Table 7-13
¢} Costbenelt Analysis Fair (0) Good (+1) Good {+1) IRR

Total 0 +3 0

-

Note: i iﬁcﬂ@:ors aro hoted in the celumn “Remarks’, the above scoring criteria (1) is applied. In other
' cases, the above criteria (2) is applied. '
Score: Good : #1, Fair: 0, Bad : -1
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