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Introduction

Although the optimum alignment and design were studied, iakang into account of the
environmental conditions in the corridor, some unfavourable effects will not be avoidable.
This Chapler will discuss the measures to minimize such residual effects and to provide
better environmental condst:ons along the project corridor. - :
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To examine the environmental countermeasures for the proposed afignment, the
PEIA Study was conducted for the three alternalive route alignments as described
in Chapler 6. In this Chapter, the major negative effects and their countermeasures
for the selected route are summarized.

To ensure the recommended procedures or actions for the environmental
preservations and protection - The Environmenlal Managemenl Programme (EMP)
including design and conslruction guidelines as well as a monitoring programme was
formulated to provide overall quality management for the proposed project.

To improve future environmental condition in the developed areas including the
provision of the preferable land use developmenls along the project corridor - A
concepl of road side area development was inlroduced. By restruciuring road side
area along the corridor, for example, from residential area to industrial or commercial
area the environmental situation will improve.

Major Environmental Impact and Mitigation for the Preferred Route Alignment

Physical Environmient

o

Noise and Air Quality
(@)  Northern Section - Housing Eslale south of Batu Dam

The selected route passes through a new housing estate to the south of Batu Dam,
where bridges and tunnels are planned. A part of the housing ¢slate will be divided
by the route. Detour of the alignment is fairly difficult due to its proximity to the
reservoir of Batu Dam. '

In the construction phase, the noise caused by sarthworks, conslruction vehicles and
piling for bridges will cause an adverse impact on the atmosphere of this estale.

"The blastmg noise will not disturb the residential estate because of the distance from

the funnel consfruclion site.

In the operalional phase, noise and air pollution is foreseén, therefore, noise
screens and appropriate buffer zones should be provided. They will ba helpful in
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provenling negative effects on the environment of residents.

- {b) Eastern Seclion : Taman Melawati

The route passes through a tunnel under the quariz ridge and crosses Taman
Melawati by viaduct. A parl of residential area will be affected, which may result in
relocation of some houses. In addition, the remaining residents may suffer from
noise and air pollution. As the alignment is determined taking into consideration of
the reservoir of Klang Gates Dam and the state wildlife reserve, it will be difficult io
change the roule drastlcally : _

During the conslrucilon phase the area may suffer from noise and air pollution
caused by various construction works such as earthworks, piling and blasting for
tunne! boring and the operation of construction vehicles, The blasting noise should

. be adequately mitigaled by noise screen, con51der|ng the calm atrnosphere of the -
. residential area. _

- In the operational phase, the viaduct over the residenlial area may cause some

public disturbances, therefore, various counlenmeasures might be required including

: structure modif” cation of the KLORR or reformahon of roadside Iand use,

(c)_ Kg. Rantav Panjang

The h:ghway viaduct will cross over the tocal kampung at Hulu Langat in the
consiruclion phase, some houses might be removed. The noise and air pollution,
however, will not be significant if the appropriate counter measures are appliad.

In the operational phase, lhe preparation of new lown ptanning including the

- roadside development is amporlan! in order to conserve the almosphere of Malay

Reserve Lang.

Soil Erosion and Water Poliution

" About 65% of highway length involves earthwork in mouhta}hous and hilly areas,

where “Cut and Fill" is a poputar construclion method. However, this construclion
method tend fo cause soil erosion and waler quality degradation.

(@  Northern Section
There are two large scale “Cul and Fill” areas, more than 1 km in length.

(v)  Middle Section

The !aigest scale “Cut and Fill’ area is located near the northern enfrance of. the.=

longest tunnet which traverses Ampang Forest Reserve The cutling height is about
30 m and ifs length reaches about 1 km.

Smce it traverses the Hulu Gombak Foresl Reserve, appropnale measures shou!d
be applied to conlrol soit erosion, waler poHuluon and solid waste disposal
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(c) _ Southern Seclion

Near the end point of the southern seclion lhere are also two Iarge scale "Cut and
Fill" areas, over 1 kmin length.

Hydrology

The selecled route is aligned 1o avoid the main reservolrs of Batu Dam and Klang -

 Gales Dam, water intake poinls and main water catchment areas.

In the Ampang Water Catchment Area, conslrucllon of a tunnel is an lmporlant
miligation measure as it avolds {respassing the area.

- The intake point of Sungai Gahal at Huiu Langal Is not affected as the route passes

through another valley nearby

§.2.2 | Biologica!l Environment

(1

Ftora and Fauna : -

The surrounding rich fiora in the area suslanns a dwerse arcay of fauna, thus creating

- a balanced ecosystem.

- {a) Northern Section : The area belween Kanchlng and Bukit Lagong Forest

Reserve

There is a virgin jung!e forest al soulhern part of Bukit Lagong Forest Reserve. The
information that endangered species, e.g. Tigers, Serows, Tapirs, Bears and some
kinds of wildcats and monkeys are found in the Forest Reserve shows the high
biological diversity of the area. :

' Durmg the conslrucuon phase site c!eanng, logging and eaﬂhworks may darectiy

damage forest and grass land, which supply adequate food, shelter and breeding

“grounds for fauna. In general, road conslruction causes loss of wildiife and a split

in its habitat. Endangered specaes are usually the most sensitive wildlife.

In the future operahonal phase fauna is continuously affected by urban development
opened up by the new mghway

) Easlem Secl:on

o) Klang Gales thdhfe Sanctuary

Kfang Gates Slale Wildiife Reserve was gazeited in’ 1936 This reserve which
spreads over the area of 130 ha, covers most parl of Quartz Ridge. The width is
200 - 250 m and the lenglh is approximalely 6.5 km. '

Some sensilive quartzite vegetation is found hero. This wildlife sanctuary is a
significant natural component of the ecosystem, combined with the Kiang Gates
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Dam Resevoir and the Hulu Gombak Forest Reserve.

Both in the conslruchon and lhe operation phases, il is recommended to conserve
the w1de area as a combined natural ecosystem.

(i)  The Southern Part of Hutu Langat Foresi Reserve

As a consequence of the KLORR project, urban development may be stimutaled at | N
. the Hulu Langat area. Unconlro!led development will serlousiy affect the forest on
the hillside.

From this point of view, designation of amenity forest plan could be proposed. An
. amenity fores! would function as an effective way of raising citizens' qualily of life. '
. The forest reserve located on ihe southem part of Hulu Langat is’ recommended
location for such plan :

9,23 Soc‘iologicat Environment

The selected route is designed not to affect the sensitive environment like Orang Asli and
squatter setilemenls as much as possible. However, some unravourable |mpac!s to the
re&denhal areas will shll remain as menhoned above. : '

(1) ‘Public Nuisance
(a) Northern Seclioh

‘The route runs through hills by two tunnels at the foot of Batu Dam toward Kuala
Lumpur - Karak Highway. Between these tunnels, a 500 m bridge is planned. In this
section, two housing estates are situated on the north and south sides of the Route.

(i) ' Housing Estate on the Souih'_ of Batu Dam -

The distance from the housing estate located on the south side is only about 100 m,
Noise screens and bulfer zones would be useful mitigation measures. '
Another housing estate with about 200 houses is silualed on the north side of the
proposed bridge near the Batu Dam.

The dislance between the eslate and the roule is approximately 100 m but,
separation of the communily will not happen as res;denls will be able to pass under
the bndge proposed at this point. : : :

The noise poliution will not be serious at the openlng slage, but, it will gradually

increase in accordance with the growth in {raffic volume. Mitigation measures such
as buifer zones, noise screens, elc w:!I be requlred
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{b) Eastern Seclion
(d  Taman Melawati

This area will have the same problems encountered at the housing estate of Batu
Dam mentioned above. In order to reduce the affected area, some modification of
the route alignment might be effeclive and will be reqmred in the detaﬂed dasign
stage.

(u) Sungai Telaga Malay Reserve

in the conslruchon phase, the residents of lhe squatler at Kampung Kemesah'

“behind the Zoo Negara will be affected by the conslruction vehicles passing towards
the Sungai Telaga Matay Reserve since the existing trail is 100 narrow for heavy
vehicles o pass. As the struciure type planned is a bridge, the route will not affect
the residents of Sungai Telega Malay Reserve in the operational phase, because the
Malay Reserve is located at sufficient distance from the bndge nol causing public
nujsance from the project.

(iii) Kampung Rantau Panjang

In this area conservalion practice based on town planning will be required for
roadside setllements as mentioned above.

(c)  Southern Section :
(3  Bandar Baru Bangi

The route passes through Bangi New Town and links with the KL-Seremban
Expressway. The traffic volume is expected to be very high in this area. However,
the houses in the New Town are mostly of high grade, and a sulficient space for a
- buffer zone can be easily provided between the Route and the New Town, Thus,
public disturbance of lh|s area will be qune limited if appropriate control measures

- are apphed ‘

Environmental Management Programme

The Environmental Managemeni Programme (EMP) is formulated lb providé ah overéll
quality control for the proposed Projecl. It needs to be implemented to ensure the

- recommended procedures or actions in the EIA report afe carried out accordingly. The
" programme covers the following : : : :

: (é) ' Desugn Guidelines

{b) Construction Guidelines
(c) Operation and Mainlenance Guadellnes
(d) Monitoring Programme
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9.3.1 Design, Construction, Operation and Maintenance Guidelines
Design Guidelines

The Design Guidelines cover rules and regulations contained in the Environmentat Quality
Act. i takes into account the critecia outlined in Table 2-1 in order to achieve its objeclives:

Tables 9-1 . Design Criteria in Forfnuiat_ing the Design Guidelines -

Design Critesia . Regulations or Rutés
Drainage desigr; : - | Compliance with regulations set by JPS ]
Atmospheric emissioné Compliance with Malaysia Environmental Quality (Clean Air) Regulation 1978
Noise ' Compkance with WHO Reccmmen&ed Noise Exposure Limils
Wastewaier discharge Compliance with Standard A of the S&wage and [ndustrial Efffuent
: Regulation (EQR 1979)

Conslruclion Guidel'ines

The fol!owmg pnnc:ples and approaches as outl:ned in Table 9 2 should be adopted in
formulating the conslruclion gu:delmes for lhe Project,

Table 2-2 . Pnncsples in Formu!ahng the Conslruclion Guidelines

Principles ' o Remark

Minimize damage and inteiference Work shal be camed out to minimize any damage to or interference
with :

«  Waler courses or drainage syslems

« Sluctures, roads and property ;

« - Public or private vehicutar or pedestrian accesses ;

+ Biological resources.

Traffic management plan A traffic management plan must be submitted to the relevant

: S authorites if pedforming work on public or private rights of way. The
Project proponent should restrict the use of highways and public
rights of way and seek for approval for temporary traffic

arrangements,
Fire senvice access _ 24 hour access to adjoining properties and e'mergency senvices,
Restoration of existing facilites Any disturbance and damage shall be reslored to the oniginal
' ' 3 * | condition. _
Cleaningup | - . AN construction sites must be free from soud waste material
: "| construction debris and rubbish.
Safely measures : Complance with the instructions from the relevant autnormes and law
requirements. :
Soil erosion control : Management of sot ercuan and river snllabon dunng slte cleating and
: earthworks. _ '
Polution control Polution control includes mitigation measures for noise, air and water

poliution as well &s solid wasle disposal.
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QOperation and Mainlenance Guidelines

During operation and maintenance phases, emission of air and noise as well as sewage
water discharge should comply with laws and regulations as stipulated in Table 2-1. A solid
waste collection and disposal programme must be cairied out to ensure that the waste
collected is disposed at identified dump sites. '

9.3.2 Environmental Monitoring Programme
The objective of environmental monitoring programme is that it can act as an early warning
sign against pollution or undesirable impact to the environment. Wilh early detection,
appropriate remedial action can be expeditiously carried out to prevenl furlher deienoralson
of the enwronmem
. A regular monitoring programme for waler, air and noise has to be drawn up as the success
and efficiency of mitigation measures against these residual effects may vary, resulling in
uncertainty to the degree of impact on the environment. Monitoring programmes should also
* extend to fraffic flow, aqualic fife (with assistance from the Department of Fisheries), forest
activities and wildlife (with assistance from Perhilitan).  The frequency of monitoring and the
paramelers to be measured are shown in Table 8-3 and the location of the monitoring are
shown in Figure 9-1. : - :
{n - Water Quality Monitoring
A water quahly monitoring programme {s recommended {o ensure that lhe
management of siit and sewage of the project is considered. If the water qualily
“deteriorations should be found appropnate immediate counter measures will be
j laken :
Table 9-3 : Environmental Monitoring Programme
Environ- Frequency Location
mental Parameter ,
impact : Conslruction” | Operational Sampling Site Land use
‘ ) Phase. Phase ’ :
TSP (Tolal Suspended Parﬁc]és) Al :kajang Town | Commercial Area
Alr Gualty | NOx, SOx, CO and HydroCarbon
wWind Direction and Speed Imenths 6months | AZ: Templer Park | Residential Area
Temperaturé and Relative humidity ’ :
S A3 : Hulu Langat Rural Area
Noise 2¢Hour'sound ievel m_e!er reading : 3 months Ni:Kajang Town | Commercial Area
: Co “§ (Earthwork _Bmonths | NZ:Templer Park | Residential Area
. Slage:. : N3:Hulu Langat . | Rural Area
© monthly) N5 : Karak Higway | Traffic Zone
pH, S-day Biochemical Onygen 3 months W3: 8g. Balu : Residential Area
VWaler (BOD), Chemical Oxygen Demand |  (Monthly for W5 8g. Gombak | Near Settlements
Quality §(COD), Total Suspended Solids | TSS during the ! W7 : Sg. Kelang Residential Area
© 1(T88), Ol & Grease (08G)and E- | Eadhworks : W91 Sg Ampang Recreational park
col oount, Temperalure and Slage:) W12 : Sglangal Rubber Plantations
Dissolved Oxygen (DO) W13 Sglangal ' . | Residential Area

®
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it is suggesled thal the waier'monitoﬁng program may be carried out monthly during

- the construction phase and be reduced lo three monthly during the operation. All

the monitoring parameters measured must be assessed based on CLASS lor It A
waters of the proposed "Interim National Water Quality Standards for Malaysia".

Alr Quality Monitoring

A regular air quality monitoring programme is needed to ensure that the ambient:
primary poliutant levels are below the allowable limil of Atmospheric Emission Limils
according to Environmenlal Quality Regulation 1978, 1t is suggesled that the air-
monitoring programme be carried out every three month during the_construction
phase, and be reduced lo half yearly during the operalional stages of the project.

Noise Quality Monitoring

Itis a tegal requirement to keep the noise level al the boundary perimeter al 75 dBA
(maximum), 50 L, at night and 60 L., and below during the daylime. A continuous
noise monitoring programme is needed to ensure that the noise generated by the
project aclivities would not effect the residents living along the KLORR. '

During construction phase, noise monitoring should be carried out every three
months and reduced to half yeardy for the operational phase of the KLORR. As noise
levels comelate with traffic volume and type of vehicles utilizing the road, monitoring
during the operational phase can be camied out anytime when deemed necessary.

Financial Allocation

It is necessary to allocale an adequate budget for the implementation of the
Environment Management Programme to ensure that proper execution of the plan
or any correclive measures be carried out expeditiously. '

Legend

eSS ?wposed_ Rﬁm‘e
A Ar Sampling Poind
N Nolse Sampling Point
®  Waler Sampling Point

Figure 2-1 : Localion of the Environmental Monitoring
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Roadside Development for the Environmental Preservation
Provision of Favourable Land use for Expressway

Environmental countermeasures to expressways vehicular traffic are generally implemented
inside of ROW, such as buffer zones, noise barriers and so on. The countermeasures
shou'd not be examined only from the standpoint of ‘road construction. It is important to
reslructure and provide a favourable iand use patlern along expressways for enmronmenlal
consrderatlons '

Basically, there are lwo slralegies lo promole favourabre land use conditions a!ong
expressway corridors as sumniarized in Table 9-4. One is to control the construction of
residential buildings, schools and hospitals which tend to be influenced by vehicular traffic
nuisance. The other is to redevelop the corridors for commercial or indusirial areas which
are nol so sensitive to the traffic poltution. The residenlial areas can be provided behind the .
commercial or industrial areas. '

The construciion of expressways may deteriorate natural and social environments, but at
the same time will provide betler accessibility and stimulate urbanization in the areas. The -
KLORR may provide adverse environmental effects to some existing developed areas.
However, fulure urbanization pressure generated by the KLORR will change the existing
land use. ltis recommended that urban development plans should be prepared or reviewed
to provlde a preferred roadside land use pattemn.

Table 9-4 Stralegies for lhe provi'sio’n of F av0u'r'able: Land use for Expressway

Coﬁnlermeasure , © Basic Ideas . Type of Approach

Land use conlrol * | To regulate - constructions  of the | To designate the
' buildings which tehd to be influenced roadside areas as a
such as resndentral houses schools and ~ non resldential land

hospitals. - ‘ : - : _ Use Or open $paces.

e Incase, the areas arg
designated as a
naltural reserve. The
designation should be
maintained. '

¢ . Non - residental public
" facilities such as urban
“utility facilities will be
favourable.

s

Redevelopmentto | To pre_pare an integrated tand useé plan |  To designate non -

provide a . | inline with the expressways construction residential land use for
favourable land - | and promote land use such as industry the roadside areas.
use patlern - | and commercial along the expressway. '

Some existing residential areas may be
converled lo industrial or commercial
land use.
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This section will drscuss road side land use and deveiopmenl as enwronmeniat preservation
counter measures. -

9.4.2 Urban Development Considerations Along Expressway

~ There are several types of urban road network patterns depending on the size of urban
_areas and configuration pallems. The !atler is basically divided into four {4) types, namely
Bypass, Ladder, Radial and Ring and Grid patlers. The general features of urban
developmenl for respeclrve urban road palterns are summanzed in Flgure Q- 2

The construclion of urban trunk roads will stimulate the expansron of urban areas. Table 93
shows preferable fand use paiterns along urban trunk roads. Road side areas especially
interchange areas will be suilable for industry and residential areas and should be cordoned -
by the buffer zone.

9.4.3 Case Sludy of Road Side Area Development for Environmental Preservation
1) Selection of the Sludy Zonés

For a case sludy of road side area deve:opmenl a zone in Bangi and Kajang area _
" is selected as shown.in Figure 9-4. This zone is a part of the environmental
countermeasure apphcallon zone based on the fot!owmg consrderalrons

+ The zone Is conceplually formalled as one of the future town area as road side
area development along ihe proposed highway.

+ The planned inferchange of the Norlh-South Expressway and the KLORR will
: _weave the zone. Th|s wil be mcreasrng pressure to form the town area.

«  For this zone, the exrstrng towns are clearly recognized. Kajang is a regronal
cenler and Bangi is a new lown. The area between Kajang and Bangi is in the
process of forming up a strategic corridor deve!opment that will oomp1ete the
urbamsalnon of Kagang and Bangi. :

2) Condition to make Layoul Plan
»  Accurate clarification of the alignment of the KLORR.

+ Based onthe prevail'ing land use along the KLORR, the potential constraints en
the construction of proposed foad including the applroauon of laws or policies
an controlling the pro;ecl will be expiamed clearly '

" Land readjustment area and the scale of lhe buffer zone have fo be rdenuﬁed as,
: detail as possible so that the désign of the road side block and lhe land use plan
can be determmed :

+  When btocks of road side area is planned, the block should funclion as a buffer
zone for areas back side of the block. Land use of such road side block will
prefarablly be commercial or industrial. '

9-10
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This section will discuss road sude Iand use and developmenl as environmental preservatnon :

counler measures.

Urban Development Considerations Along Expressway

There are several types of urban road network patlerns depending on the size of urban
areas and configuration palterns. The latler is basically divided inta four (4) types, namely
Bypass, Ladder, Radial and Ring and Grid patterns. The general features of urban
development for respective urban road palterns are summarized in Figure 9-2.

The conslruction of urban trunk roads will slimulale the expansion of urban areas. Figure
9-3 shows preferable land use palterns along urban trunk roads. Road side areas especially
inlerchange areas will be suulabre for industry and residential areas and should be cordoned
by the bulfer zone.

Case Sludy of Road Side Area Developmehl for Environmenlal Preservation
1) Selection of the Study Zohes._

For a case sludyi of road side area devé!dpknenl, a zone in Bangi and Kajang area
is selected as shown in Figure 9-4. This zone is a pari of the environmental
countermeasure application zone based on the fo!lowing considerations :

»  The zone is conceplually formalted as one of the. future town area as road side
area development along the proposed hlghway :

’ | The planned interchange 'of the North-South Expressway and the KLORR will
weave lhe zone. There wll be increasing pi_'essure {o form the fown area.

+ For this zone, the existing lowns are clearly recognized. Kajang is a regional
cenler and Bangi is a new town. The area between Kajang and Bangi is in the
process of forming up a sirategic comdor development that will cornplete the
'urbanlsatlon of Kajang and Bangi. .

Condition to make Layoul Plan

+ Accurate clériﬁcalion of the alignment of t_hé KLORR.

e Bésed on the prevailing Iahd use along the KLORR, the potential constraints on
the construction of proposed road including the application of laws or policies
‘in controlling the project will be explained clearly.. :

ce Land ‘readjus'lment area and the scale of the buffer zone have to be identified as
detail as possible so that the desngn of the road side block and the tand use plan
can be determined. : :

- When blocks of road side areais planned the block should function as a buffer
. zone for areas back side of the block. Land use of such road side block will
prefarablly be commermat or mdustnaI :
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Bypass Patfern

The area near the interchange is normally
developed as an industrial zone.

If the town area is expanded to the

highway, the formation of a residential area.

can be constrained with the provision of a
buffer zone.

T INDUSTRIAL AREA

. Ladder Pattern

“The inlerchangc area is normally cordoned
by the industrial zone.

if the fown area Is expanded lo the
highway, the land use for commercial
puiposes Is allowable. However, the
axpanslon of residential areas to the road
side should be conslrained with the
provision of the buffer zone,

T s .

efeteTeteteril

g e laseeelels
SIS

ol EEeeE

R
O S Y Ta e ety

INDUSTRIAL AREA

IOy

.
ol
Tetateiansia
Rrreesast

Radial and Ring Pattern

* The area noar the inferchange is norma'liy
~developed into a mixed industrial and
commercial zone.

Residential areas are cordoned by the
buffer zones

Giid Pattern _

The area near the interchange is niorrna!ly
devetoped for résidential purposes.

Residential areas are cordoned by the
buffer zones R

"33
BUFFER ZONE

Figure 93 : Basic Consideration for the Road Side Devéiopmenl
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F fgure -4 Case Study Area for the Road Side Area Development

If the road side block is planned asa fesid_entiél area, the house should bs
a type of fink terrace house or condominium of medium height. The
buildings can function as a noise barrier. '

Based on the above consideration, buffer zone and block formation are
designed for the zorie as shown in Figure 9-5. Figure 9-6 shows arlist’s
impression of the road side area development. -

Table 95 :"Application of the ROW Width including Buffer Zone

Road Side Land Use Type | ROW Width(m)
. {BZ)
Residerilial Area {Dweling | Generally ‘ ' ' B 100 (21.05)
Unit of a Major Area) . - - —
' . : Specially whére the placeis aquiet | € - 120(31.05)
o envitonment (haspilal, school etc) o o
Industrial Area | - E 80 {11.05)
Open Space Area ‘ _ | o | s0(13.05
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Residential Area
{Cormmercial Area)

i !hlﬂlmw(\ﬁ |

Bulfer Zone Buffet Zons ~ Industriat Area

DL

/ fp———— 34 F .’
—\ : —
12ml-——48 or Sem-——4)
— S
\
| |~
B il
- {

Figure -5 : An Example of the Provision of the Buffer Zone and Block Formation
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CHAPTER 10 - MAINTENANCE AND OPERATION

Operation Plan of the KLORR

" The KLORR will be a ring road surrounding the buiit-up area of Kuala Lumpur.

Considering the important function of the KLORR as mentlioned in Chapler 5, the
KLORR should be kept in good condition in order to maintain smooth traffic flow,

- safety ang users’ comford after its opening_to traffic.

Maintenance and management of lhe expressway can be divided into two aspects:
{1) Maintenance of road and related facilities in normal conditions, and
{2) - Management of tralfic in safe and comfortable conditions.

As the KLORR will be operaléd as a toll highvfay, the toll collection é.yslem will be
another matter of concern for the operation, This includes maintenance of toll booths,
management of toll collectors and record of traffic and loli collections.

The plans for maintenance and operation for the KLORR have to be made afler taking

.into consideration their standards as well as the past experience of the existing

expressways and highways. The issues of road maintenance and traffic operation
were identified in the report entitled “Study on Traffic Control and Managemen! System
of Malaysian Expressways and Toll Highways” by JICA in December 1989. These are:

(1) Insufficient traffic control and management measures

(2)  Inadequate provision of safely facilities

(3) Poor road conditions in certain sections

(4) High traffic accident rate and vehicle breakdown mcudents lack of traffic
accident data and analysis, and insufficient first-aid measures

(5) Insufficient mamlenance that has resulted in less satisfactory condition of
exprassways, highways and tunnels

(6) Undesirable driving habits of expressway users and thear lack of knowledge on
safe driving and behavior

{7 Inadequate dala collection and analysis on adverse weather conditions and
incidents caused by such phenomena

Maintenance of Road
Maintenance and repair are essential to keep the roads and associaled facilities in an

initiatly-constructed or later-improved condition. This will ensure traffic safely, smooth
traffic flow and comfort on the expressway

1) Ma.inlenan'ce Work

The mainlenance work can be classified as follows:

(N _' Inspection
~ Inspections are pen’ormed to observe expressway, its related facilities

10-1
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and devices where repair and maintenance deemed necessary so that

- no hindrance 1o traffic will OCCUr,

Road Cleaning

Road cleaning involves removing dirt and trash from the road surface
and various facililies to keep the surface clean and avoid traffic

' obslructlon

~Vegetation Control

Vegetation control consists of cultivating new growth, maintaining fully-
grown vegetation and renewing old and falling vegetation. Grass,
plants and trees can then fulfill their intended purpose of providing
mental refreshment for drivers, creatlon of scenic beauly and
conservation of the enwronment

Répairs'

Repair of pavements earlh works, lrafﬁc control and safely facilities,

_ bndges {unnels, etc

Malntenance of Road Faxtures F:ltmgs and [:qmpmen!

‘This includes the inspection, mamlenancej and repair of bui!dings'.
machinery, eleclrcal equipment and communication facilities.

Main!enance Works and Scheduiing

The mamlenance work on the KLORR will be dwnded mto three components
like other expressways or highways, namely:

0]

()

Routine Mamlenance

Routine mainlenance lasks include daily inspeclion of roads,
structures and other related facilities. Objects of inspection cover
pavemenis, embankments, bridges, {unnels, landslides, fences,
quardrail, signboards, elc. This daily inspection is aimed al early
detection of any defecls, damage, wear and tear of structures and
facilities on the expressway. The resuits of the mspechon are reported_
back for follow-up mamlenance work, if necessafy

Penodical Mamtenance _

‘ Periodiéa! maintenanbe involves a déléile'd i:nspeclion and checking
~ and festing the condition of various facilities at cerlain fixed time

intervals, As the name suggests, maintenance is performed by fixed
time cycles, such as yearly or half-yearly, monthly or weekly,
depending on the type of facility and maintenance items. Defecls or
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damage Is promptly reporied for repairs or remedies. Periodical
mainlenance also covers lhe task of cleaning the pavements,

" signboards, guardrail and other facilities, such as the upkeep of

vegetation along the expressway, cleaning tunnel walls and painting.
Incidental Maintenance
Incidental maintenance is work carried out to sestore the expressway

and related facilities {o their normal functioning conditions after they
have been damaged during road accidents or natural disasters (such -

'_as landslides, avatanches, etc) Figure 10-1 shows the types of
~maintenance works. '

- ROUTINE . | DALY INSPEGTION
MANTENANCE

[~~~ PER'ODICAL INSPECTION

. Lo - ' [ -
PERIODICAL - | CLEANWG
MAINTENANCE TP yanmerence |

_ o ¥ VEGETATION CONTROL

r

— = PAINTING

S i__p..u REPAIR WORKS
: INCIDENTAL - o
—Po-]  MAINTENANCE ‘ + ALCIDENTS
o + DISASTERS

« GENERAL DAMAGES

-— -l SPECIALINSPECYION ]

"~ Traflic Cohlrol for :Road Mainténance '

A certain road maintenance activities require closing of a par of the
expressway. This creates a dislurbance to traffic flow. To minimize the
possibilily of accidents, traffic congestion, inconvenience {o road users, and

- also prevent workers from danger, road mamlenance planning and appropriate

{raffic control are essent:al

Road malntenance work has to be carried oul with {raffic contro! and
regu!allon depending on work content, to minimize disturbance to traffic flow
and accidents. The Iypes of lraffic contro} for mamlenance and resloration
work after an accident are: :

“closure of road sho’urder

clostre of lane
closure of one ditection carriageway
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- 'iemp'orary réduction of speed limi

Dhring the application of these conlrols, it is important to inform road users of

the traffic control condilions undertaken and to warn on-coming vehicles of

danger ahead.
Traffic Control and Surveillance

The KL.ORR wiil be an expressway (o be operated with full access control. The traffic
will be high speed and high volume. To operale this kind of road properly, a suitable
fraffic conlrol and surveillance system should be introduced in order to maintain traffic
well, to rescue those who are mvo!ved in accidents and to restore immediately to a
normal condition, :

As traffic volume Increases, the occurrence of incidents or accidenis on the
expressway will affect traffic not only on the expressway itself but also on its

-connecting roads.  The traffic control and surveillance system aims to detecl these

occurrences and minimize the influence of the incidents by presenting adequate
information lo drivers and controllmg lralf;c flow.

1) fBas[c concept

‘According 1o the 1989 Report “Study on Traffic Control and Management
System of Malaysian Expressways and Toll Highways" by JICA, traffic control
‘and management systems of the KLORR should be classified as teve! 3,
whichis the highest grade, based on the estimated traffic voluma of more than
50,000 pcufday :

With further growth in traffic demand, increased dependence on the
expressway and highway system, and social demands or awareness for higher
level of traffic safety, convenience and comfort, additional and new types of
traffic surveillance and information dissemination facilities have 1o be instafled
to meet such needs. Service levels will be upgraded to Traffic Management
Level 3. Response limes to an incident will be improved and various means
of conveying informalion will be provided fo copa with the many requirements
of road users.

This level will be necessary for all seclions facing daily traffic cﬁngeslion

- where the danger of secondary incidents is high. Even for minor incidents, ©

quick counlermeasures are necessary, as even minor mcldents would cause
severe congeslion and other adverse effects.

BeSIdes. the KLORR \mll pas_s lhrough mounla&nous regions conlaining tunnels
and bridge seclions. This needs a high level management service which will
include such funclions as deteclion of incidents by CCTV and vehicle
deteclors, deteclion of land-stide by automalic measurement devices, and
also, information conveyance to road users before the entrance of tunnels by
changeable message signs. Furthermore, it may be necessary to establish
additional traffic management systems for long tunnels. S
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Traffic Operation Functions

"1t is essential to introduce traffic control and surveillance syslems to the

KLORR in order to achieve three goals, namely: (i} ensuring smooth tralfic
flow, (i) !ratﬁc safety and (jii) users’ comfort on this expressway.

This syslem has three funcl|0ns (1) trafﬁc controi (2) road and traffic
surveﬂ!ance and {3) loli operation. -

M

@

L@

" Traffic contro!

Traffic control includes not only the general traffic control on the
expressway under normal conditions, as carried out by the expressway
or police palrol units along the expressways daily, but also emergency
measures for conlrolling iraffic under unusual conditions. - Such

- unusual conditions may include in case of traffic accidenls, adverse

wealher phenomena (lorrential  rain, heavy thunderstorms

_concentrated in a small area, slrong winds, fog, elc) and traffic

regulations for improvement works such as widening of carriageway, 5
construction of additional ramps, pavement repairs, elc.

' During such ‘emergencies and accidenls, disasters, and during

maintenance work, the various traffic control measures will be
underiaken following the provisions of traffic laws and regulations.
These include such measures as temporary closure of a lane or even
a section of lhe expressway and the temporary reduction of the speed
Ilmll

Road and traffic surveillance

Traffic surveillance is aimed at collecting information on traffic
conditions usmg such equipment as vehicle detectors, closed-circuit
television cameras, helicopters, emergency telephones, and other
means, eg: cooperalive / helpful molorists, mobile telephones, patrot
vehicles, etc. Information on weather conditions using such weather
observatory equipment as rain gauges and anemometers will also be
useful. Some of these methods will yield quantitalive data while olhers

- will provide incidental information. Traffic information collected and

processed is :nlerpreted by lraflic engineers and passed on lo the

potice or patrol personnel for traffic conlrol.

" Toll collection operations

The main tasks of toll collection include issuing tickets to drivers using
ihe expressway al entrance 10l gates and collecting of toll fee at exit
points. The other tasks are maintenance of toll booths, management
of toll collectors and record of traffic and toll coliections. '
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Necessary Equipment

To ensure the necessary standard of performance of level 3, the equipment
mentioned below should be mslalied

.

(2)

®
@

{5)

(6)

()

8

Veh:cle Delecior

: \fehicle deteclors should be installed to obtaiﬁ information of each

section between interchanges and every entrance and exit rampway. -
Weather Observation Equipment

Weather observation equipments, such as rain gauges and

anemometers, should be installed at appropriate locations. -

S CCTV Camer_é :

Close Circuit Television Cameras should be installed at strateglc and

“important locations, and in i_he tunnets, lo observe traffic conditions.

Emergency Tetephones _:

: Emergency telephone sels shoutd be installed at 1 km m!ervals

throughout the entire length of the KLORR.
Changeabte Speed Limit Signs

Changeable speed limit signs should be installed in the mountainous
reglons and stretches wnth high lraff ic voluma.

Changeable Message Stgns

Changeable message signs should be installed to give information on
road accidents, elc, at strategic and imporlant points such as:

a) “ Upstream of inlerchange diverging points
n) Upstream of tunnel entrances
c) Entrance gate or plazas
d) Access roads
~ Highway Radio

Radio broadcasting antennas should be instatled at important sections
along the road to provide information that cannot be given by
changeable message signs, through the road users’ car radios .

Radio Broadcasiing

A radio broédc_asling system should be operated from the Control
Cenler to disseminate information on incidents and traffic conditions.
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Comimunication Nelwork

A communication network should be installed to cover the entire length
of the KLORR.

Inf_ormation Counters

An Information Counter should be estab!ishe.d at the rest and service
area, : :

Managemenl Office

(1)

2

3

4

~ To undertake the aforementioned aclavmes the followmg cffices shou!d be
- eslablished along the KLORR:

Maintenance Office

Maintenance Office(s) should be eslablished al appropriata locations
to maintain the whole of the KLORR. It should be at or near the
interchanges, which will be a convenient place lo commule for
personnel and the workers carrying out the maintenance aclivities.

~ Tunne! Mainlgnénce Office

Tunnel Maintenance Offices should be established at fong tunnels, {0

_ survey the operaling condilions of tunnels, such as lighting and

venlilation, and rescue d;sabled vehicles and people involved in
accidents.

Tolt Operation Office.

Toll Operation Offices should be established al important interchanges

to gather toll coliections and to store trip records.

Traf'ﬁc Control Center

A Traffic Conlrol Center wil carry oul the functions of traffic control and

surveillance. Itwill be equipped with conlrol panels, control consales,
a radio transmission $ystem, data processing facilities and so on. Il
is recommended thal it shou!d be focaled in the same office as the
Mamtenance Office.

Traffic Control and Suwemance Pian for the KLORR

Itis preferred thal a Traffic Control and Survelitance system be introduced for
the KLORR. Initially, the syslem would be in the low level, but depending on
the demand, it would be leveled up step by slep. An example of this plan,
based on the aforementioned guidetines, is given in Figure 10-2.
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Operation of the KLORR as a Toll Road

The KLORR will be operéied as a toll h:ghway under a privalization scheme. | ltis
proposed lhat the toYf system of the KLORR be a “closed-system”. This means toli
booth will be inslalled atl entrances and exits to the KLORR

The main lasks of the lollway operations are:

a) Issuance of tickets to road users al the entrance booths.

b) Collection of {oll fees at the exil booths of the KLORR.

c) Maintenance and repair of toll operation facr!mes and equrpment
d) Record of road users’ lrips.

e) Distribution of revenue to concession companies.

f) . Agreement among concession companies.:

Q) Management of the whole tollway operalions.

The delails of special and imporiant tasks are_as follows:

(1}  Record of trips

- Daily records of every vehicle trip should be stored at the exit {ol] booths. The
collected toll revenue for the day will be tallied against the trip records. If the
difference between them is considerable, an investigalion would follow.

~ Trip records of ienglh and toll fees should be slored separately by lhe
concession companies Wthh manage the KLORR and the other connected
{oll expressways. :
(2)  Agreement among concession companies
An agreemenl should be made among concession cormpanies which manage
connected foll expressways regarding lhe distribution of collected toll revenue
: based on trip records

Improvement of Traffic Sa_fety Environment

The purpose of this section is to reconsider and establish the countermeasures of

*raffic environment (especially in the mountain areas and urban by-passes) from the .

standpoint of service levels and traffic safety not only on the existing highways and

" expressways bul also on the proposed KLORR..

B “This di'scussion will focus on road énvirdnmer_ll and lraffic safety. based on the drivers'

' behaviour and data on past experiences. The driver interview survey conducted in the

mounlain areas was the firsl case in Mataysia where opinions and observations
regarding road and traffic safety were oblained from the road users. His important

-and necessary {6 consider the amelioration of the lralfic . envrronmem from the
_engmeenng as well as the road users slandpomls

- 10-9
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10.5.1 Improvemeni of Traffic Safely in Mountain Side Section

The improvement planis proposed in the kraffic management aspect for the mountain
scclron of the KLORR, based on the résulls of the driver interview surveay.

1)

2)

instaltation of Equiprnent for Hazard Control

Anxiely about road side landslides, especially in a rainstorm, is the biggest
concem of drivers during their travel in the mountainous area. It is important
to be able to predicl a hazardous situation before it happens based on dala
obla[ned by automauc measunng equipmenis.

in order to keep a high leve! of traffic s’afeiy and also prevent the occurrence _
of further accidents, the following equipments should be installed in the
section of the mounlain area: .

(1) Automatic Observation Equipmenl for Land Slope

The equupmenl has several functlons such as ~measuring the

~ expansion and contraction of land, pit inclination, slope inclination, and
the processing and recordmg of such data. This system is shown in
Fagure 10- 3

(2) Rain Gauge

In the mountain area, it frequenlly downpours with large amounts of
rain water.. Therefore, il i required to provide this area with rain
gauge equipment. At present, as there is no such equipment, drivers
have to make decision whether to conhnue dnwng or slop under heavy
rain condthons

(3) Anemometer or Sireamer
Wind is one of weather characleristics in the mountam area especcally
hazardous on embankments or long bridge sections. From a safely -

point, strong side direction wmds have to be observed and monitored.

The streamer shown in Figure 10-4 is a simple equ'ipr'nenl. but is very
useful in showing the wind intensity and direction to drivers.

Mos! drivers on the expressway request information on weather conditions

- and fraffic reguiations before they arrive at the location. - Therefore, it is '
© necessary to provide an information syslem such as changeable message

3|gns rad:o syslems and so on, to convey up- to date mlormal:on fo dnvors

' Safetylmprovement in Tunnels |

The survey results in the Karak highway revealed several items about tunnel

. safety. A new lunnel is under conslruction for widening to dual carriageway

- 10-10
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and_séfety measures will be upgraded,

The polt on drivers' opinions and observation of tunnel safely on the N-S

Expressway showed higher and better results than the Karak Highway. In fact,
there is a difference in the concerms of users of the Genting and fpoh Tunnels.
For the Genting Tunnel users, accidents were the greatest worry, whilst for the
Ipoh Tunnel users, an escape roule in the event of an accident is their
foremost concern. :

Safety measures for the KLORR tunnels are expected to be provided on the
.same or h:gher Ievel to those prowded in the lpch Tunnel

'(1).

{2)

)

Inside Tunnel

To maintain the service leve! of the KLORR, same improvements as

in the Ipoh Tunne! should be considered as follows:

- . Provide guide signs to indicate escape route(s) to tunnel users.

- - The condition of the existing guide signs is not good because
itis difficult to locate them inside the tunne,

- . Larger and higher- ws&bilxly signs are to be set up.

Outmde Tunnel

i Same as for both the Genting and lpoh tunnels, it is slrongly advised

to have guidance and warning signs as shown in Figure 10-5, which
should be instaled in front of the tunnel entrance.

When an accident, fire or vehicle breakdown occurs inside the lunnef;
itis very important lo make other drivers aware of it in order to prevent
any furlther accident and therefore to minimize damage.

Itis very important to prohibit further dfivers from entering the tunnel

when an accident has occurred.

Safely Measurement in Hazard Sections
Sleep Slopes and Sharp Curves

The _survéy results shofrf thal steep slopes and sharp curves are
hazardous sections on highways and expressways.: In fact, drivers are

-of the opinion that the most hazardous points are on sharp curves and

down siope sechons
It is hlghry adwsab!e that safely measures ba set up on sharp curves

and downward slope sections on the KLORR. For examp!e n is
necessary to install delineators and side gwders
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Observation Set

Measuring Equipment of
Expanslon and Conlraction

Stape Indic ation
Equipment

.. PitincRcation
Equiprent

Figure 10-3 Land Slop:e Observalion Equipmehl -

Figure 10-4 : Streamer
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{2) Long and Straight Seclions

i is known that the long and straight sections of an expressway /
highway are inclined to be the “black spots”. The monotonous driving
envi_ronmenl in these long and slraight sections can lead to
“unconscious driving” and somelimes even hypnosis. “Unconscious
driving” on these sections can rasult in short headway Wthh is lhe
main cause of rear- end colhsnons : :

10.5.2 improvement of Traffi Ic informalion Disseminalion to Road Users

itis useful and important lo gwe traffic information to drivers to keep smooth iraffic
flow, to provide a good service on the KLORR. The traffic information guide for the
KLORR is useful for traffic management especially in the urban areas.

Three levels of traffic information guides are defined lo meel the requirements. These
Ievels are recommended (o be improved step by step in the fulure

D

_2)..

Traffic Information Service Level 1

Level 1 forms the basic requirement of road users for a traffic information
systen. Fundamema! information has to be given to drivers. Road guidance
signs are essential on the main road of the KLORR as well as the linked roads
and streets.

 Sometimes, existing guidance signs are not clear and thus be easily

misunderstood causing drivers to be confused which may lead to dangerous
behaviour on the highway/expressway. Therefore, easy to understand 3|gns
must be installed al adequate localions on the KLORR

Traffic Information Service Level 2

" Level 2 aims to give reat time information on traffic, roads, weather, elc. to

drivers by means of changeable message signs, radio broadcasting, elc.

* However road users usually do not know the cause of a congeslion - whether

itis caused by a natural disasters or an accident. To inform road users of the
cause means a higher level of service.

Changeable message signs should be instalied to convey the cause, the

~ length of the traffic queue and the tocation of the congestion. An example of

this equipment is shown in Figure 10-7.

1 Traffic information via radio broadcasting has al'ready been introduced in

Malaysia, though it is mainly restricted within the Kuala Lumpur boundary at
present.  The frequency of broadcasting is 3 to 4 times per hour but .

_information in detail is required as level 2.
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Traffic Information Service Level 3

Level 3 has a high level function, giving more delailed informalion to drivers
so that they can choose the best roule from alternalive routes. This function
is also useful not only to dislribute traffic from congested routes and (o solve
the congestion, but also to mitigate the driver's anxiety.

' (,‘.hzamgéelble= dnagrammallc signs using LED can give the detailed information

such as travel time in minutes, congestion level by color and {raffic conditions
on two or more paral!el roads..

'Flgure 10-8 shows an advanced message sign board to give detailed
mformahon to drivers.

Road users always require delailed and accurate informalion such as road,
{raffic, weather, occurrence of incidents or accidenls to enable them fo drive
safely, smoothly and comfortably. Thus, it is necessary 1o improve the traffic
information system of the KLORR dependlng on the users op:mons and
requests
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Figure 10-6 : Safely Gap Sign
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CHAPTER 11 PROJECT.COST ESTIMATES

111

.z

Basis for Cost Estimates

The cost for the project road consists of two elements as foliows:

2

3)
4

5)

G)

1)

) Consleuction cost including land acquisition and compensation cbsl,
(2) Road mainlenance and operalion Ccos5is Inc!uding environmental moniloring.

The cons!ructlon cost of each road sect:on is estimated on ths followmg bas;s

o

The direct consiruction cost is eslnmated by the quanlity take-off of conslrucl:on work
items based on the preliminary engineering plans.

~ The unit price of each work item is determined based on the economic conditions
' preva:hng in 1995, -

The cost of each work ntems is obtamed by muntplymg quantliy and unit price in

_ Malays:an nggat (RM}

Land acqmsmon includes land costs and compensation cosi for lhe demohshed
propertles and the relocation of pubhc utitities.

The cost of facilities for road maintenance, traffic management and environmental

monitoririg is estimaled al 1% of the direcl construction cost

' Semce fees for consult:ng, supemsmg and final eng:neenng is estumated to be 5%

of the total dlrecl construchon cosl.

Estimated Construction Cost

Tota! Construction Cost

The tolal consiruction cost of the final plan in 1995 prices is estimated as follows :

Table 11-1: Total Construction Cost

| Descriplion - - Amount
DiectConstucion .~ .~ |RM 3,944 milon
Land Acquision o RM . 464.5 million
Enginearing Coslt . | . RM. 1973 million
Environmental Protection Cosl - |’RM - 39.5 mitlion
. Total RM  4,645.9 million
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Total Construction Cost of each Section

The implementation of the project will be carried oul under the staged construction
scheme and the cost of each road section in 1995 prices is estimaled as follows :

Table 11-2 : Construction Cost of each Sections

Section Length Constriction Land Engineern Environmental | Totel of

: {m) "~ Cost Cost* g Cost Protection Cost Cost
Section 1-1 10,490 520.2 295 60| - 52 580.9
Secton 1-2 12,340 687.2; 69.7 . 344 6.9 798.2
Section 2-1 23,000 1,0427 1839 - 621 104 1,289.1
Section 2-2 14,580 605.2 42.7 30.3 6.1 684.3
Section 3-1 10,200 3521] 553 17.6 35 428.5
section 3-2 18,300 73712 | - 834 . 389 74 864 .9
Total 88,910 3.344.6 464.5 © 1973 395 46459

" Note: *: Land Acquisition and Compensation

Direct Construction Cost for Structures

The direct costs of construction of structures are estimated as shown in Table 11-2.
The arnounts are slightly higher than the costs estimated in alternative route study '
shown in Table 7-2. Structures such as tunnels and bridges are required in view
points of environmental proteclion as follows: - :

1) Tunnel ’

Although the length was reduced, number of lunne! increases so as noi to make the
culting sIope too high. '

2) Bndge
As bridges were désigned to cross sireams on 1.5, 000 map which coutd néi see by
mosaic pholograph at alternative routé sludy, the number of the bndges increased

s0 as not 10 make embankment too high.

The direct cost of conslruclioh of each 5truclur6 is e_stimaied as follows:

Table 11-3 : Direct Conslruction Cost for Struclures
© (Unit: Milion RM)

. Description Quantity Fdreigd Local Amount
General . - ' LS. 3 67.3 1272 . 1945
Road Work £8,190m ' 2702 0 3224 5828
Bridge 21,430m 171286 . 6846 1.397.2
Tunnel 9,290m 638.3 3186 956.9
Interchange 13 locations - 252.4 505.5 1579
Miscellaneous . 3.1 24 45.5
| Tt 19439 1960.7 30446

i1-2
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113 Road Maintenance and Operation Cost

1}

2

%

4

Road Maintenance

Road Maintenance is essential lo preserve and keep roadways, roadside structures,
vegetation and re!aled facmtles such as firaffi i¢ conlrol devices in their original
condition. _

Road maintenance work is calegorized into 3 ; (i) inspeclion !asks' (i) periodical
maintenance lasks and (i) heavy repair tasks (WhICh are carried out in 5-year
intervals).

The cost estimate for the above 3 categories are as follows :

Inspection cosls (per year) - . Inspection and patrolling cosls
Maintenance costs (per year) Cieaning costs
. : - Repair costs
- Electicity costs
- Pavemenl overlay costs

Heavy répair costs (every {ive year)
Toll Operation

The toll operat:on work consists mainly of loll managemenl and toli collect[on Tha

~ cost estimales are made for the following |lems

° Supemswn of tollway operations
. . Maintenance and repair of tollway facilities and equnpmenl _
0 Traffic control and prowsnon of information dunng the occurrence of mmdenls
on the road

® Administration
As for _lhé toll collection aspect, manpower is rerjuired in everyday ogeralion, |

Environmental Monitoring

‘The environmental quality monitoring programme for the KLORR consists of the

following items ;.

» Air quality moniloring programme
. Noise quality monitoring programme
° Water quality monitoring programme

The eshma!e includes the cost of data collection and analy31s for each programme '
and also ihe cost of an addlllonal Iaborato:y test, site mspectlon and audit survey

Cosl of Mamtenance Operatmn and Momlonng

The summary of maintenance costs for every year and for every five years, the toll

- operation costs and the environmental monitoring cosls are as follows:
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Table 11-4 : Total Cost of Maintenance, Operation and Mohilorin'g '

(RM in Thousand)

Road Maintenance (peryear) | RM 10,800
Toll Operation (per year) RM 7,558
Eavironment Monitoring (per year) KM 213

- Total for each year RM 18,569
Heavy Repsir (every five years) - ‘ CORM 11,730

5 Cosl of Maintenance a.n_d Opera!_ioh Cost of Each Section

Table 11-5 shows lhe maintenance and operalion cost of each section of the
KLORR. o -

Table 11-5 : Maintenance and Opération Cost of Fach Section

(Unit : RMin Thousand)

Annugl Cost Total of Annual Per 5 year Cost
Section Length Cost Maintenance
(m) Maintenance Operation &
: Monitcring )
Section 1-1 10,480 1,076 - 1,037 2,113 1,694
Section 1-2 12,340 1,266 ' 1,215 ' 2,481 1,588
Section 2-1 23,000 3.370 1,538 4,608 1,798
Secton 2-2 14,580 2133 973 . 3,105, 1,991
Secton 3-1 10,200 1,046 1,064 2,110 3372
section 3-2 18,300 1,909 i 1,842 3,851. 1,287
Total 88,910 10,5800 7.769 18,569 11,730
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CHAPTER 12 = PROJECT EVALUATION

1241

12.2

General

The scheme of the KLORR has been formutated through the breliminary design as described _
in the previous chaplers. There is no alternative plan regarding the main features such as
alignmenl, cross section ets., thus the objective of the project evaluation in this chapler i is

~ 1o examine the economic and financial vrablhty of the formulated scheme.

The evaluation procedure is shown in F:gure 12-1.- F:rsﬂy, the pro;ect lo be evalualed is

~ identified. Assuming a tentalive schedule, where the project is implemented within the

shortesl period, a preliminary economic evaluation is carried out to find the high priority

- section. Based on this resull, alternative implementation schedules are prepared. Then a

financial analysis is under taken to find the various financial condilions {o make the project

feasible. Through this process, ihe most favorable implementation schedule is also

identified. . Finally, based on this schedule, the evaluation is made again from both the

. economic and financial viewpoinls including a sensitivity analysis.

The sensilivity analysis for financial evalualion is made fof the changes in various financial
conditions including the GRDP growth rale of the Selangor State.

Economic Evaluation

Econormic evaluation generally aims to find the economic feasibility by examining whether

the project will bring about sufficient contribution to the national or regional economy based

on the comparison of the cost and benefit. As mentioned above, the evalualion will be made
three times for the following project cases.

(a) The proposed scheme as a whole based on the condition that the project is

“implemented during the years from 1997 to 2001 as shown below.

(b) The preposed schemé by section based on the same schedule assumed above.
The seclion 2 is subdivided into two segments, since the section length is relalively
_ Iong and requires large amount of construclion cosi

Seclson 1: The section from the North-South Expressway at the North to Ihe KL-
Karak Highway

~ Seclion2; Segment 1 : The section from KL-Karak nghway lo the Hulu
: : ... LangatRoad -
Segment2 : . The seclion from the Hulu Langal Road to the

Federal Route No.1 in the Soulh
Seclion 3 ; T he seclion from the Federat Roule No.1lo N-S Cenlral Link

{c) The proposed scheme as a whole accordlng to the |mplemenlahon schedule was
fi nalty proposed in this study. _

12-9
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Identification of
Project to be Evalualed

Tentative Implementalion
Schedule .

Economic Evaluation

Priority Section.
of Project Road

- Alternative
Implementation Schedule

Financial Analysis "

Economic Evalualion
for the Scheduled Project

implementation Schedule

Financial Evaluation
for the Scheduled Project

Figure 12-1 : Evaluation Procedure
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For the evaluation, the following condilions are assumed.

(a)
(0)
(c)

The Iifé of the project is assumed to be thidy (30) years

The discount rate is 12 % per annum,
The implementation schedule is tentatively assumed as follows :

1097 | 1093 1999 . 2000 2001

Detaited Engih eering

Land Acquisition

Construction

Figure 12-2 Te.nlélive Construction Schedule

As a result, the projeci road is assumed lo be open to traffic in the year 2002,

- 12.2.1 Economic Cost’

N

£conomic Price

The economic evaluation uses the economic cost converted from the financial cost,

-which is calculaled in market price. Market prices usually do not represent

adequately scarcities of certain resourcés or surpluses of other resources and in

_addition, they are including indirect laxes or hidden SUbSidleS which are transfer

paymenls and nof resources cosls.

In ordef o converd the market price to economic price or shadow price, the national
paramelers, i.e, a set of conversation faclors have been prepared by EPU,

The national parameters cover a comprehensive range of tradeable and non-
fradeable goods. Accordingly, the nalional parameters are effeclively ulilized for
estimating the economic cost after scruumzmg the approprialeness for lhelr
apphca!:on

(4)  Skilled Labour .

: Acbording to the Mid -Term Review of SMP, the unem'p!oyme'nl rate dropped from

5.0 percent in 1990 to 3.0 percent in 1993. It is anticipated to further drop to 2.8
percent in 1995, This indicales that the Malayman econorny has reached a full
employment level, This situation will be mamtamed as Iong as lhe recent economlc
growth is continued. ' :
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Hence, the markel for skilled labour in Malaysia shows a scarcity, therefore, the
opporlunily cost may be adequately reflected in the markel wage As aresull, the
market wage Is applied as the economic price.

{b) - Unskilled Labour

~ The conversion faclor from the national parameter is 0.78, whsch has been estimated

under retalively higher unemployment rate. Based on the current unemployment

rate, 2.8 %, the shadow wage rale is estimated 1o be 1.0, namely the markel wage '
which can be apphed for unskliled labour as weﬂ :

fc) Land

The area along the KLORR is presenﬂy used as a foreslt, agncuﬂure and partly
residential. .

- Land is freely traded except for the reserve land. Since the project corridor is
located adjacent to the urbanized area, the development potential might be reflected
‘in the market pnce Accordlngly the markel price will be apphed as the economic
price of land. :

The reserve fand, which is mainly government land, are not counted as the land
acquisilion cosl in case of financial cost. However, lhese costs are 1o be included
in the economic cost by estimaling the unit price from the adjacent land cosl.

{d) Gther Cost items

Project cosl is desegregated into various costs of tradeable/non-tradeable goods
such as construction materials, equipments and labour etc. Construction materials
are furlher broken down into detail cost ilems such as cement, steel, asphalt etc.
~ As for these materials and equipment costs, the conversion factors from the national
parameters will be apphed The conversion factors for major items are as follows.

- Cemenl - : oo 092
- Steel o 0.99
- Asphalt ; 0.92
- Plywood . : -1.00
- Diese] Fuel _ : ' 0.88
- . Construction Equipment =~ @ = 0.94

{e) Conslruction Cost
In order to estimale the economic construction cosl, the financiat cost eslim_aled in
the previous Chapler is broken down into basic cost items as mentioned above. By
using conversion factors lhe economic cost is oblamed as shown in Table 12-1,

~ The tolal pl'OjeCt cosl in economic cost is estnmaled as RM4,371 million, which is

- about 6% less than the financial cosl
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" Table 12-1 ;. Project Cost

(RM '000) -
—
Section 1 Section 3
N8 Section 2 Federal Route 1
Expressway : - N-8 Central Total
- Karak Segment 1 Segment 2 Link -
Highway Karak Highway - “Hulu Langat -
. | HuluLangat Road | Federal Roule 1
Financial Cost _ ' _ o
- Design | 60,397 52,136 130,358 54,446 | 197,337
+ bLand Acquisiton 99,218 - 183,900 42,680 138,710 464,508
» Conshruction 1,207,447 1042717 605,162 1,089,318 § 3,944,644
+ Environmental 12,074 10,427 . 6,051 - 10,893 39,445
Protection : : _
Total 1,379,136 - 1,289,180 684,251 1,203,367 | 4,645,934
Economic Cost - _ _
+ Design 55,656 48,043 27,883 ' 50,190 181,772
+ Land Acquisition : 408,254 191,700 52,040 147,830 499,824
+ Conslruction 1,119,118 961,558 - 557,971 1,014,693 | 3,653,340
* Envirecnmental 11,127 9,608 5,576 10,038 36,349
Protection : : : .
" Total 1,294,155 1,210,909 643,470 1,222,751 | 4,371,285
2) Maintenance Cost

Mainle:nanc_e cost is also c_oriveded o the économic cost by employing combined
conversion factor for road maintenance work. The result is shown in Table 12-2,

Table 12-2 | Maintenance Cost

12-5

Section 1 Secbon 2 Section 3
N-S Expressway Federal
- Karak Highway . Route 1- Total
' ‘Segment 1 " Segment 2 N-8 Central
Karak Highway - | Hulu Langat - Link
Hulu LangatRd. | Federal Route 1
Financial Cost : : o : :
Annual Maintenance 12,342 3,370 : 2,133 2,955 10,800
. {RM 000N . E C : '
Periodical Maintenance ‘3,282 1,891 1,798 4,569 11,730
(RM '000/5 yrs) : B ; ‘ :
Economic Cost - ‘ P : :
Annual Maintenance 2,158 3,108 1,066 2,723 9,953
{RM ‘000N7) :
Periodical Maintenance 3,025 - 1,835 1657 4,293 10,810
' (RM "0D0OVS yis} o
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12.2.2 Economlc Benefit

Anmong the various benefils denved from the implementation of the road network p!an the
following factors are counled as the economic benefils.

a) Saving in vehicle operaling cost
b) Saving in travel time cost
c) ' Reducllon of lraffic accident

in add:lton to these direcl benefuls several other dnrect and indirecl benef ts can be-
identified, e.g., increased comfort in vehicle operation, the promotion effect of regional -

~ development, increase in land price eic.. These benefits, however, are not counted in this
sludy since they are difficult to be measured in monetary terms. Even though they coutd
be quantified, the estimates are unreliable and sometimes may cause doubIe counting of the
benefits.

1) Vehicle Operating Cost
The vehicle operating cost is estimaled for representative vehicles in Kuala Lumpur
region by updaling the VOC data prepared in the HNDP by JICA in 1892. The cost

_Is represented in terms of economic cost by deducting the lax and duly portion from
~ the sales price.

~ Vehicle operating cost consists of distance retaled cost and time related cost.
1 Vehicle Price
As the representative vehicles, those comimonly used in Kuata Lumpur are selected
taking into account the recent tendency in car market. The vehicle prlce and

characleristics are shown in Table 12-3.°

Table 12-3 : Vehicle Price and Characterislics
(RM in 1995 price)

Passenger” ‘Van? Medum?® Heawy" Bus®
Car _ Lorry Lorty -

Fuel Type - Gasoline Oiesel Diesel Diesel Diesel
Sales Prica 346.143.46: $51,097.32 . | $67,645.08 | $115.,000.00 3149 091.35
Excise Duty $4666.83 | $8,744.89 - . o
Sales Tax $2.812.32 | $3.744.89 | $5,060.49 $9,661.00 $7.560.56
Net Price $38,067.31 {$38,607.54 |$62,58450 | $105330.00 | $141,524.79
Annual Mieage (k) 20,000 34,000 71,000 71,000 71,000
Annval Usage Hour (hiiy) | 1.200 1,474 2,890 2,890 2,800

Naote: . 3} . Average price of Proton Saga kswara 1.35 and Proton Wnra 15
2) : Ford Econovan (ST63 FM{ - 2184CC)
3} : Mercedes Benz 709/42
4} : Hingo FF3H3KD '
5) . : Average price of Hino AK3H and Meicedez Benz OF 141551
Source HNDP JICA 92, Aude Load Sludy
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{2)  Vehicle Running Cost (Distance Related Cost)
(a)  Fuel and Lubricant il

The market fuel price per litre as of Seplember, 1995 was RM1.10 for premium,
'RM1.06 for regular and RM0.85 for diesel. Those prices are remaining almost
unchanged compared with the HNDP Study. The economic fuel cost which is
calculated by subtrachng the tax portion from the market price, is also almost
unchanged. _ :

Table 12-4 - Fuel and Lubricant Cost |
o ' (RMIltr, 1995 Price)

Fuel & Lubricant _ Sales Price Economic Cost
i Premium 110 - 062
* Regular 1.06 . 060
" Diesel 085 0.48
Gasoline Engine O ' 6.40 '_ 6.0
Diesel Engine OF © 386~565 '. 367~537 |

Source ; Pelronas
(b) = Tyre Cosl

- The sales price of tyre is oblained through market price survey in Kua!a Lumpur as

o shown in Table 12- 5.

Table 12-5 : Tyre Cost

Vehicle - Size Sales Price (RM) | Excise Duty/ | No. of Tyre/
Tyre o o Tax {(RM} 10,000 km
Passenger Cat 155 SR13 a2y | ro6 08 -
Van 600 x 14 x 8PR 167.33 11.03 0.9
Medum Loty | 900x20x 14PR 660,30 48.63 128
Heawlomry | 1000x20x 14PR 750,16 51.77 208
. Bus 900x20x14PR | 68030 | 4683 126
Scurce: 1) Markel Prce Survey : co
© 2) HNDP

3) A Load Study
(¢ . Maintenance Cost

Maintenance cost consists of parts cost and labour cosl. Parts cost is calcutated by
setting the parls cost ratio to vehicle price.

~Labour cost is calculaled by using labour hour and updaied unit labour cost. Table
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$2-6 shows the maintenance cosl.'

Table 12-6 ; Parts Cost and Maintenance Labour Cost

Passenger " Van Medium Heavwy Bus
Car h Loiry " Loy
Parts Cost Ratio to 3% - 5% 85% 10% 10%
Vehicle Price .o : L o
Maintenance Labour | 1 12 | . 20 245 30
Houis 1 1000km ’ ] .

Financial Unit Labour 739 7,39 ) 7.39 ' 7.39 7.39
Cost RM/hr ‘ ‘

Source : Market price Swvey, HNDP and Axle Load Study
(d) Vehicle Depreciation Cost

-Vehicle deprecialion cost is usually divided into time related cost and distance
‘related cost. The costis calcutated by updating the vehicle price.

(¢)  Unil Running Cosl .
As a result, the running cost is oblained as shown in Table 12-7. _

Table 127 : Unit Running Cost
(RM / km in 1995 price)

Financial Cosl  Car Van - | Medium Lorry Heévy Loy . Bus
1. |Fuelcost 0.106 0.138 0.143 0.189 0489
2. | Lubricant O . 0.000 0.013 0026 | - 0028 0028
3 |TyreCost 0009 | 0014 0.086 0157 | o086
4, |Msiatenance | o081 | o083 | 0223 0331 | o425
5. | Depreciation 0098 0083 | 0053 0.089 © 0.121
6. | Total | 0303 0.331 0.530 0.794 0.848

Economic Cost Caf " Van Mediurﬁ Lﬁrry Heavy Lcrry.. - Bus
1. |FusCost | o0.000 0.078 o106 | o013s | 0439
2. |Lubricanton - 0.009 - 0.013 0024° | ‘ooz | o002
3. |Twecost 0,008 0013 0080 | o146 | o080
4. |Maintenance | 0068 0.064 co213- | o312 | o408
5. |Depreciaton |  0.082 0.062 0.048 0081 | 0115
6. | Total 0.227 0.230 - 0471 0.704 0.768
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{3)  Fixed Cost (Time Related Cost)
{a) Deprecialion Cost

The time related depreciation cost is obtained by sublracling the distance related
portion fron the tolal. ' ' o

(b) : Capital Oppoitunity Cost
. The interest rate is assumed to be 10% per year taking into account the economic

growlh rate in fulure and the uncerlain factor. The capital opportunity cost is

calculated from the vehicle price and the inlerest rale as well as the residual value

of vehicles. ‘ ' :

{c)  CrewCost

Crew cosl is also estimated by updating the crew wage.

{d) - Overhead and Insurance Cost

The cost includes ins"uranée, licencing fees and overhead cost for retaining the
_ vehicle and crew.

{e}  Unil Fixed Cost
The unit fixed cost is calcutaled as shown in Table 12-8.

Table 12-8 : Unit Fixed Cost

12.6°

(RM / hour)
Financial Cost Car - Van Medium Lorry Heavy Lorry Bus
1. |Ocpreciation | 1658 | o832 0597 1015 1316
2. |interest . 2.910 2433 1,599 2719 3.525
3. | Crew Cost e 6.500 12,000 ° 16000 ] 10625
4. §Overhead 0.887 3779 4.549 6.322 6.322
5. | Total 5454 13.544 18.745 26.056 21.787
Economic Cost ' - Car ;Van Medium Ldrfy Héavy Loiry . Bus ]
1. | Depreciation | 1363 0616 0510 | 0856 1207
2. | Interest 2.391 1.801 1.367 2294 . 3234
|3 {cewcost e 5.590 10320 13760 9.138
a.. | overhead 0.638. 2721 3502 4552 4552
5. | Yotal | 4592 10.728 15.700 21.462 18,120
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Travel Time Cost

Time value is assessed in terms of hourly produclivily of the vehicle passengers.
The gross regional domestic products (GRDP) of Kuala Lumpur Melropolitan Region
(Kuala Lumpur and Selangor) in 1995 is estimated to be RM39,870 million at 1978

© price or RM69,892 milfion at 1995 pnce as shown in Chapter 3.

The number of employment in 1995 is esllmatpd as 1,613,300, thereforé thé annual _

~ value added productivity is calculated to be RM43,322 at 1895 price, which is

equalent lo RM20.6 per hour by assuming lhe annual workmg time be 21:00 hours.

For estsmahng travel time cost, the above time value is applled {o production related

- trips only i.e. business trips, whtch makes up about 16 % of the toial

Consequenﬂy, the time cost by vehicle type is obtained as shown i in Table 12-9.

- Table 12-8 : Time Cosl
Vehicle Average Occupancy Tlmé Cost'
Type (personivehicle) (RM!theh}
Car 1.7 54
Bus 215 685

Source ; Roadside lnterview Survey in 1995
Accident Cost

According to the transport stalistics, the tb!al da magé o properties and vehicles in
1990 is RM121,130, 000 at 1920 price, which |s equivalent to RMMT 536 000 at
1995 price.

The slatislics of casualties in 1989 and 1990 are shown as Table 12-10.. The GRDP
of KL Metropolitan Region in 1995 is RM69,892 million al 1995 price and the
population in 1995 is estimated as 4, 028 thousand, therefore the per capila GRDP
is calcutated to be RM17,352 in 1995 price. :

Assuming the average residual life be 30 years the accumulated value of the life
discounted at 12% per annum is RM156,550. Hence, the to!al foss due to casualties
is eslimated 1o be about RMbS7 mllnon

Tab!e 12-10 : S!_aushcs of Casualfies
s ' o : {person) -
Year “Mortaiity Serious Minor Total death due to Injuries
- Injuties injuies ‘
1989 3,099 7,932 19,015 3773
1990 3,011 7,458 14215 © 3,345

Source : Transpor Statistics
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The total annual vehicle - km in 1990 is eslimated al 123,363 million. As a
consequence, the unit accident cost is estimated as RM6.91/1,000 veh-km.

Benefits Eslimation

Economic benefits are calculated by summing up the total savings in the vehicle
operating cost, the passenger time cost and the accident cost, obtained from the .
differences in vehicle-km and vehicle-lime between the "Without” project case and
“With” project case. At present, various highway development projects are on-going

- i KL metropolitan region, such as the Middle Ring Road, Dedicaled Highway, South

Klang Valley Expressway etc. Assuming the following network conditions, the
completion year of these proiecls are assumed as shown in Table 12-11 in the lraff [
assignment. : :

Table 12-11 : Assumed Completion Year of Méjor Highway Projects

Highway Project : Assum ed Com p!ebon Year
Middle Ring Road 1 ' . ;1997
© -~ - EastHalf : i : 19499

- West Haf '
Shah Alam Fxpressway _

- KL-Seremban to N S Central Link . 1997

- N-S Central Link Jin Langat : 2001
N-S CentralLink . ‘ <o 1897
KL-Karak Highway Widening ' : 1897
Karak-Kuantan Expressway : 2001
(Easl Coast Expressway)
Ampang Bypass : 1997
Dedicated Highway : . 1997
Damansaré - Puchong Read ' : 1898
South Klang Valley Expressway : : 1898
(Westside of N-S Central Link) '

Table 12-12° shows the estimated benefils in 2003, 2010 and 2020. The benefits are
interpofated by assuming a conslant annual growth rate for the intermediale years and
assumed fo remain at the same leve! as thal in 2020 for the years after 2020.
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' Table 12-12 : Es'lirhaied Economic Benefits -
o ' - (RM Million}

Benefit - 2002 2010 2020
VOC Saving 334.9 1,632.8 ; 32565
Whole Length of ORR Time Saving - 193.% : 836.5 1,408.0
o Accident Saving 0.5 36 ' as
Total _ ) 5290 24729 : 47880
. | vOC Saving’ . 50.7 : 2470 | . 476.6
Secton 1 - Time Saving 195 - C127.1 . - 2098
' ‘ 1 Accident Saving B T S _ 05 0.9
Totat . © 706 . 3745 667.4
VOC Saving : 114 "80.0 . 16527
Segment 1 | Time Saving . - 18 . 318 709
Accident Saving N 0.6 07
Total 3.4 T 1124 2243
Section 2 - ' ‘ -
- {VOC Saving 22.8 . e - 7780
Segment 2 | Time Saving 1 102 | 174.7 347.3
: Accident Saving 0.1 | 08 12
Total ' 33.1 ST 5226 ' 1,126.5
: VQC Saving 1 741 838.1 " 1,651.4
Section 3 Time Saving T 338 - 417.5 _ 7388
Accident Saving 05 ' 2.3 .24
Total 1082 1,257.9 2,3026

12.2.3 Resulls of Evaluation
1) Evaluation as a whole

Firstly, the economic feasibility of the KLORR as a whole is evaluated based on the
assumed schedule. The result of the economic indicators is shown in Table 12-13.

ltis found that the KL_ORR project is highly economically feasible.

Table 12-13 . Evaluation Indicators for Whole Length |

Benefit-cost Ratio (B/C) 3.05
Net Present Value (NPV) (RM Million) : 54985
internal Rale of Relurn (IRR) (%) : 227

2)  Evaluation by Seclion

The evalualion results of the KLORR by section are shown in Table 12-14, which
indicates that the BIC ratios in all the sections are higher than 1.0 except for the
segment 1 of the seclion 2. .These seclions are economically feasible even if they
are implemented individually.

The highest BIC r.aii:o is found in the cases of Section 3, which is the soulhem part
of the KLORR, where ir_npressive_ development projects like Putra Jaya are on going.
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© The second higheél is the segment 2 of the Section 2, the soui_h easlern part of the
Ring Road. As a result, the section 3 should be given the highest priority for the
implementation . ' ' . :

After the completion of the section 3, the section 2 'segment 2 is given the higher
priority than the other sections, considering lhal the additional implementation of
section 2 segment 2 has the higher evaluation indicators than the other cases,

Table 12-14 : Economic Evaluation Indicators by Section-

B/IC NPV " T IRR

- (RMMition) | ()

Section 1 - e 484.1 16.2
Seclion2 . Segment 1 10.51 -366.7 7.2
o Segment2 . 438 | 13315 254

Section3 ' 945 ¢ '3,320.2 290
Seclion 3 + Section 1 | 330 | 35385 23.0
Section 3 + Seclion 2 Seg. 1 285 27746 214
Section 3 + Section 2 Seg.2 : 516 47755 . 28.0

3) Evalualion on Proposed Impleméntation Schedule

The imptementation échedu1e is proposd in the Chapter 13. Based on the schedule,
where it is implemented from 1997 1o 2005 in accordance with the priority by section,
the project feasibilily is re-examined. '

The results of the benefits cost analysis tabulated in Table 12-15 show that the
KLORR as a whole is highly economically feasible. Those figures, the internal rate
“of return of 25.4%, the net present value amounting RMS5,700 million, assure the

appropriateness of the schedule as well as the economic soundnese of the project,

-Téble 12-15 : Evaluation Indicators for the Whole L'e'ng'th Bas{ed on Pr'oposed'

Schedule '
Benefit-cost Ralio (B/C) ' 3.49
Net Present Value (NPV) (RM Million} - : 5,700.0
* Intemnal Rale of Relurn (IRR) (%) 3 . - 254

7

123 Financial Analysis
12.3.1 General
. :1) ' Objeclives

_ The_Oute;r Ring Road project is likely to be imp?emehled as a privalized project and
-operated as a toll Foad. The purpose of financial analysis is two-fold; one is to find
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the financial viability under the given implementation schedule, while the otheris to '
{find the conditions required for the privatization. .

These are achieved by examining the following issues under the condition that the
KLORR is operaled as a toli road. .

{a) = Whether the pro;ect “cost and operatlon ‘1 maintenance cost can be -

~ reimbursed by the levied toll or not under the given conditions regarding

various influencing factors such as toll level, Ioan equity share, traflic
volume, phasing plan elc.

~The project should be atlractive as a business venture, therefore, the
revenue should be sufficient not only to cover all the investment but also to
produce enough proflt within a reasonably short period. -

(b) ~ Onthe contrary, what kind of condmons wsll be required for makmg 1he |
project financially wabl_e'?

In case of privatization scheme, the questioned condilion might be toll level,
concession period or procurement of other income resources such as
development profit of land in the project corridor, additional toll revenue by
packaglng other h:ghway. etc.

Project fo be evalualed

As the total Ienglh of lhe KILORR is about 89 km passing through the mountainous

12.3.2

area, there may be some difficulties to implement the whole stretch al once. .

Accordingly, the whole length has been divided into three 'seclions, Seclion 1 ~
Secl_ion 3, denoted clockwise from the North end to the South end.:

Each sedlion is fudher subdivided into two segmenls as shown in Figure 12-3, thus,
the whole length consists of 8 segments in total. ‘The project cost by segment is
summarized in Table 12-16.. The operalion and mamtenance costs are already
summarized in Chapler 11.

Implementation Schedule

Based on the economic evalualion, the highest priority is given to the Section 3,
foliowed by the Segment 2 of Section 2, The construction costs for each segment
are shown in Table 12-16. Taking inlo account the development schedule of the
related projects such as two ambitious projects of Pulra Jaya and KLIA in the south,
as well as the highway projecls like Middle Ring Road I, KL-Karak Highway and East
Coast Expressway elc., the implementation schedule of the KLORR is set up as
shown in Figure 12-4 as the base case..

Out of the Whole project, the Segme'nl 2 of Seéhdn 3 maght be included in the South |

Kiang Valley Expressway (SKVE) project, which is on going as an another privatized
pro;ect hence ihe case exc!udmg this secllon is also add:tlonally examsned
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The schedule inlends to construct stading from the Segments 2 and 1 of the Section
- 3, then the Segment 2 of Section 2 and proceeding to Seclion 1 skipping the
Segment 1 of Section 2 in the mountainous area, which will be implemented at fast.
Taking into account that the project scheme involves the construction of tunnels and
bridges, the construclion period of each segment may require two or three years,
thus the period for the whole length becomaes eight years complehng by the year

-2005. .

Thus, the completed section will be open 1o traffic one afler anolher, tha first one,
the segment 2 of Section 3 in the year 2000, and the last one, the Segmenl 1 of
Section 2 in the year 2006 : :

Table 12-16 |

Project Cost
' : ~ (RM million)
Constructon. | Engineering Land Enviropmental Total
Cost . Cost Acquisition Protection
Section 1 ' ' : :
Segment 1 5202 26.0 295 52 580.9
Segment 2 . 6872 344 69.7 6.9 798.2
Tolal 1,207.4 60.4 99.2 121 1,379.1
_Sect}dnz - :

. Segment 1 1.042.7 52.1 i83.9 10.4 - 1,289.1
Segment 2 6052 © 303 427 61 .| . 6843
Total 1,847.9 1824 2266 16.5 1,973.4

Section 3 .
Segment 1 352.1 176 55.3 35 4285
Segment2 | 7372 3.0 834 - 14 864.9
Total ©1,089.3. - 545 1387 108 1,203 4
Gran& Total 39446 167.3 4645 395 46459
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Figure 12-4 : lmplle'me;ntaiiqn Schedule for Base Case

12.3.3 Toll Reyenué

1)

Tell Leve!

~As elabora!ed in Chapler 5, the. Outer ng Road would be uhhzed as parl of the

nation-wide expressway, the Norih - South Expressway, therefore, the same toll

- system, a closed system should be adopted for the project road as well.

The loll charge’ presenily applied for the North South Expressway is as shown in
Table 12-17.

Table 12 17 . Currenl Toll Charge for North - South Expressway

; . (senfkm}
Class S Descnpt.an - | To Charge_
1 . fPassenger cars 7.5
2 Two axles ard six wheels excluding bus 12.5'
3 | Three or more axles 17.5
4 fred . _ 375
5 lBus ' ,'_-_'-;625

Accordnng to the concessmn agreement between lhe governmenl and PLUS, the toll
charge is calculated at 7.5 sen per km unhl the end of 1295 and 10 sen per km from
January of 1996.

'F;om 1996 {0 2018 when the agreerhent ends, the rate is to be increased by six

percenl per annum or higher should the consumer pnce mdex become higher.

As of the end of January, 1996, howsver, the rale is slill remaining at 7.5 sen per
krn, taking into account the current circumstances that the toll has been raised only -
lhree years ago from 5 sen per km and that the inflation rate during the period has
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not been so high.. Thus, the 1oll raise may be ellher poslponed or carried ou! by
reducing the increase rale.

However, according to the concession égreement for North - South Central Link,
which is also considered as a part of North - South Expressway, the same {oll rate
and same toll charge escalation have been agreed.

Hence, the toli rate for the Outer Ring Road is assumed to be sel as shown in Table

12-18 as the base case, the growth rale of which is following the case of the Norlh -
South Expressway and Notth - South Ceniral Link.

Table 12—18 " Toll Rate of Pro;ecl Road

Year : ' Base Case"
2000 12.6 Sen/km
1) éase Case : Fol!owidg the concession agreement Tor North - South Expressway the toll rate in 2000 is obtained
from 10.0M¢MKm In 1956 X 1.06' = 12.6 M¢/km, the toll rate ls raised evary 10 yis at 6% ool
annum after the year 2000,

2) Above figure is apphed to passengef cars. or the other vehades the same grovth rate is applfed to the current
rates. :

Traffic Volume

The traffic volume on the project road is obtained fro_rﬁ the traffic assignment for the

- respective cases, the method of which is explained in Chapter 4. The tralfic volume

for the base case based on the implementation schedu!e ns summartzed as shown
in Table 12-19.

Table 12-19 : Traffic Volume on the KLORR |
' {vehiday)

Year

Seclion - : ——— . o
. 2000 - 2001 2002 2004 ; 2008 2010 - 2020

IC 13~IC 12 16,900 | 21,100 .29,100 46,309 1 56,900 | 69,000 84,700 -

1C12~I1C 1% { 10,900 | 21,100 | 29,100 45,300 56,900 69,000 | 84700

IC11~IC 10 10,900 | 20,800 | 29,200 46,400 57,100 70,000 BO,SDO

Ic10~tc9 | 11,400 | 20,000 | 28900 | 45300 | 58500 | 78,100 | 93.500

ico~1c8 | - | 22800 | 51900 | st000 | 67100 | 79,000 | 82:300
CB~ICT . - | 47200 | €000 | 72600 | 5,000 | 100,900
c7~IC8 . .| 51000 | e0s00 | 81000 | 93300 | 119,000

Ic6~1Ics | - : N 76,000 | 81,000 | 90,000

ICS~IC4 . - . 12500 | 22,000 | 50,600

Ica~1ca | - ' - 19,000 | 20500 | 46,000 | 74,100

ic3~1c2 | - . - 36,500 | 44300 | 6700 | 80.800

1C2~1C1 ; . - 17.800 | 2a700 | 41,800 | es600

Note : Refer to the Figuie 12-3 for IC numbers.
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If the average volume in 2020 is less than the capacity, the traffic dermand for the years after
the 2020 is assumed to grow up to the capacily by applying the growth rale of the period.
from 2010 to 2020, and then remain at the constant till the end of the concession period. -

12.3.4 Basic Conditions for Financial Analysis

1).

2)

3)

'Implenien!alion / Operation Body :

There are three a1ternalwe cases as an mp!emenlalaon and operahng body for the
Prolect Road namely:- - : . ;

- Government or Related Agency
‘ Private Seclor
- Third Seclor

The projecl'road_ is most probably implemented and operated by a private sector
considering the recent government policy. However, there may be some possibilities

* that some portien of the project cost, or some section or entire project could be -

barne by the government, which will be clarified through the financial analysis.

As the private seclor's imp!emenialion'requires the most severe lest in financial

analysis, the govarnment contribution is assumed to be minimum in this study.

Nevertheless, because of its characteristics as a social infrastricture for public use, _
the Government in general has o have a right of overseeing the due perforntance

of lhe imptementation / operating body in any case.

The overnment also has to retam the prerogatwe over the issue of toll charges and
control over traffic surveillance.

- Goncession Period

. _U,nd:er'its privatization policy, the goverhment has granted lo privaie éompanies the

right and authority to collect toll from the users of the corresponding projects for a
concession period. The concession period varies from 9 years to 30 years

‘depending on the terms of the agreement.

The concession period is Sigmr icantly sensmve for the financial viability. The project
requires a huge amount of projecl cost and rather long period for its construction,

_therefore it is tentatively assumed to be as follows in this Study.

-30 yaars including construclion'period
35 years including construction period
40 years inctuding construction period
45 yeais Inctuding construction period

ao oo

Equily Share and Dividend
Because of the large amount of investmeni, the equily share (equily to loan

allocation ratio) is supposed to be comparalively low if exclusively prepared by the
private sector, Hence, the equity loan allocalion plan is assumed as follows ;
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- Table 12-20 : Equity Loan Allocalion

Equity Loan

Equity Loan Ratio 20% 80%

As for lhe dividend, the htgher the dividend rate and the earlier {he start of payment

the easier the equny can be prepared

Dividend should be pa|d in accordance with the promabu!sty of the business entity,

“however, if the first year of the surplus is in the far future, investors may not be

interested in this project. Accordingly, the dividend payment is assumed to be
slarted in the fifth year from the opening to lraﬂtc irrespeclive of the fnancual
situation of the corresponding years,

The dividend rate is assumed as 8% per year whlch is higher than the mteresl rate
of the long term fixed deposil.

Long Term Loan Condition

The shortage of the initial investreni of the project will be covered by a commercial -
loan and a government supporl loan, being assumed as_the following lable.

Table 12-21 : Long Term Loan Condilions

7 . Loan Type o
Loan Conditions - :
C : Commercizl Loan Government Loan
Annual Interest Rate _ % B 8%
Draw down Pro-rate to the Costs during - .
construction periad E _
Maximum Lending Period ; " 15years : . 15 years
Grace Period - _ 5 yeare E _ ' ‘ Syears
Repayment © Uniform Amount Uinifotm Amount
including interest portion including interest pom'on

Assum ing that the maximum amounl of the government suppod toan would be as
much as the equ:iy, the long term loan allocahon ralion is given as follows

Table 12-22 Fm_ancmg Plan

| Financfatﬁesou_rces | Share

Equity C20%
Commercial Loan S 60%
Govesnment Loan 20%
o Tolal N . 100%
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" Short Term Loan .

As the project requires large amount of long-term loans for the initial investment,
once the repayment is started, the implementing loperatmg businass enhty will often
encounter a shorage of cash in hand. _

This shortage has to be offsel by the short term loan rnanced by an ordmary
commerc:a! bank, otherwzse the enlity cannot conlsnue its operauon

The lending period of shorl-term foan is assumed lo be one year and the interest rale

is 9% per year..

Land quuisitio_n

The land acquisition and compensation cosl will be pa:d by the government at the
initial stage. However, all the cosls are assumed to be reimbursed to the
govemmenl by the concession company after the repayment of Iong~term loan.

ltis also assumed lhal the reimbursement i is made during three years.
'_ Inflation Rale

_Accord:ng to lhe Annual Report, 1994 lssued by the Bank Negara Malaysia, the

consumer price in Malaysia during the years from 1989 to 1994 is fairly stable with
an average annual growth rafe of 3, 7% as shown in Table 12-23.

The average growth in consumer price of the industrialized countries is also very

stable, only 3.2% per annum during the recent seven years,

Tabre 12-23 : Growth in Consumer Prices

Year 7 Grovm; Rate to the Previous Year
1989 ' 238 '
1980 31
1991 4.4
1992 . 4.7
1993 36

. 1994 3.7

Avétage Growth Rate 3.7%

Hence, laking some allowance info account, the inflation rale for the financial

' analys:s is assumed to be 4% per annum for both the foreign and focal porllon of the

conslruction and operauon { maintenance cosls.
Tax

The. total lax is sel at 30% of the gross profit, iakmg into account the corporate
income tax : '
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- 12.3.5 Evaluation Indices
The financial viability of the prbject is evaluated from the following viewpoints :-

: Project as a whole and
* Investor

As {o the evaluation mdtces from the viewpoint of the prqect as a whole, FlnanCIaI internal

Rate of Retura {(FIRR), Financial Net Present Value (FNFV), F man(nal Cost Benefit Ratio

(B/C) are used. On the other had, Return on equly (ROE) is used as the evaluation index
" from the viewpoint of the mveslors

FIRR shows the marglnal mterest rate with WhICh the invesiment cost balances with ihe
accumulated net prof t.

Therefore, if the FIRR exceeds the mteresl rate of long term ann the pro;ecl is judged to
- be financially viable. {n this Sludy, 11% is adopled as the interest rate to be compared wath
the calculated F IRR : :

Likewise, ROE indicates the rate of retumn on the paid-up equity.
The Financial Internal Rate of Return (FiRR) is determmed as the discount rate that

equalizes the present value of the stream of the financial cosls and benefils over the
concession period. The FIRR can be express as the rollowmg formula :-

T 1 B,-C

) =¥ —

=1 (+y) 1=t . (1+y
Where:- '

Y - FIRR

Y - Investment costs in year t

B, - Revenue in year t '

C, - Operaling expenses inyeart

The Financial Net Presenl Value (FNPV) and Financial Cost Benefit Ratio (B/C) are
expressed by the following formula;-

) T B, T _L-Cl
FNPV =} - - -y
o=l 4y =1 (1+y)

oo T B: T i-¢ :

Blc= ¥ —— 0 ) e
t=1 (1+__y)‘ t=1 . (+y)

Where :- |
¥ - Discount rate

The Retum on Equlty (ROE:) ¢an be expressed as the followmg formula :-

12-22



KLORR MAIN VOLUME « CHAPTER 12

T B, T -}

Yy, =y —

t=1 {1+y) =1 “{L+yy
- ROE

Paid-up Equity in yeart

‘Operaling expenses inyeart - : :
Repayment of piincipal portion of debt bwrowad inyeart
Repayment of inlerest portion of the debt borrowed i in year {
Revenue in year t

1

12.3.6 Results of Analysis’

1)

Evaluation for Base Case

Table 12-24 shows the evaluation indicators for the base case by alternative
concession period, Other conditions applicable to all the cases are exactly
those as deno!ed in the prewous sechon namely, '

Equuy share (o lhe initial mvestmenl is 20%.

The percent share of the government support loan and commercna!
loan is 20%, 60% respactively. 7

Toll rate in 2000 is 12.6 sen/km which will be raised every 10 years
with the rate of 6% pa.

From the resuits the fo!lowmg f‘nd!ngs are pomted oul,

(1

@

)

@)

The FIRR is !ower than 11% in any case, even for the 45 years
concession period, therefere the financial return of project is not

- sufficient under the given condilions.

" As for the case Excludmg Section 3 Segmenl 2", itis found thal the

FIRR is further lower and less profitable compared to the "Whole
Project” case.

As shown in Table 12-25, under the condition of uniform repayment,

the firsl year of the operalion surplus will be 12th year after the
“opening, which is nol altraclive for privale sector.

Moreover, the shorl term loan expands to huge amount {ill the 17th
year. The actual repaymenl condilion of long term loans may not be
uriform but scheduled as the repayment increases toward the end of
the repayment period so as to ease the repayment, because the
revenue generally increases according lo the traffic growth,

However, the above table $uggesls that the operation without
considerable amount of short term loan may nol be easy for the
base case. .

If the concession period is further extended 10 more than 50 years,
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FIRR may reach at 11%, however, the Debt Service Coverage Ratio
is oo low, which indicates lhat the operaling body may suffer from
the inadequate cash flow for considerably long period.

Table 12-24 : Financial Evaluation Indicators for Bas_e Case

financial Evatuation Indicators :

Concéssion Period {yrs)

Case 30 35 a0 45
Financial Inteinal Rate of Return 6.89% . B.57%. Q.64% . 10.38%
Whole (FIRR) 061 - - 070 081 0.89
Project B/C Rato _ -1,268.0 041.0 -837.0 -347.0
: Net Present Value (NPV) (RM'million) 4.89% 7.82% 9.46% 10.50%
Return on Equity {(ROE) 0.87 Co087 0.87 0.97
Reb! Seqvice Coverage Ratio (DSCR) : : :
~ | Financial Internal Rale of Return - 5.8%% 7.56% 8.85% 9.76%
Excluding | (FIRR) - 052 661 0.70 079
Section3 | B/C Ratio _ ' -1,454.0 -1,165.0 -§85.0 514.0
Segment2 | Nel Present Vahie (NPV) {RM'milion) 367% - 8.4A1% 8.41% ‘8.67%
. Return on Equity (ROE} _ S0t 0 0.71 071
E!ebt Sgrvice Coverage Ratio (DSCR} o :

Noto 1) DSCRis defined as follows :-  DSCR = {Bt- Gt} /{Lt+ i}

Bt Reavenuein yeart

. Ct Operating Costin yeart
it Repayment of principal portion of loans
t Repayment of interest portion of loans

The more detailed resulls on the cash flow for the base case are'shov_m in the Technical

Report.

Tab'le 12-25 : Financial Siluation of the Bace Case During the Concession Period

"Equity Share

20% 30%
First Yeat of Operation Surplus i2th 12th
Maximum Short-Term Loan in Single Year (RMmiilion) 550.0 4744
(Year} . C {Oth) {9th)
Maximum Accumulated Shodt-Teim Loan (RMmilkon) 5257.3 | 4,551.1
- (Year) ' : (17th) (17th)
‘Clearing up Year of Loan - 26th 25th

2)

Allernative Casas

Since the base case is not financially desirable, some alternative conditions
are assumed by either reducing the conslruction cost and deb! service or
increasing the revenue, The alternative conditions are as follows:-
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(a) : Staging of Construction

This allernative aims to reduce the financial cost at the initial stage by
employing a temporary scheme of the ORR such as a four lane road
operation al the first stage.

(b) Redubﬁon_of Implementation Length

Thé implemenlation length for privatiza!ibn is reduced to some portion only

- and the rest may be carried out by the government.

‘ {c) Applicalion of Higher Toll Rate.

Byi mcreasmg the toll rate, the improvement of the financial sﬂuahon will be
examined. S

~ Stage Construction

Two lypes of stage conslruction are examined in thls sludy, one is ihe :
staging of seclion, the other is the stagmg of road width. :

(a) Staglng of Secuon

 Staging of section is to postpone the construction of relatively less profitable
sections. In the case of ihe project, those to be postponed are the Section

1 and the Segmenl 1 of Section 2,

The slaging plan is assumed as shown in Figure 12-5. The completion of
the projecl is postponed from the year 2005 in the base case to the year

201 0
: (Cormpleted by 2010 - 6 lanes}
[ Malaysian Plan T
iMmp aMP 9MP
Phase Package Year | 1996 2000 2005 2010
Sectond | Segmentt T .
| ; Seament 2 e
‘Section 2 - Segment 1 i
: " | segment2
‘Section 1 Segment 1
) ' Segment 2
r"' ----- ] D D { Detadt En meenng) Construction

and LA (Land Acquisition)

Figure 12-5 :
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Except for the implementation schedule, all the other conditions are assumed
to be sanie as the basic case. The financial evaluation indicators are shown

in Table 12-26.
Table 12-26. . Evalualion Indicators for Slaging of Section
Concession Period fy:s)

35 .40 45
Financiat Intemal Rate of Return (FzRR) 8.96% . 10.12% 10.91%
B/CRatio . - D78 . 0.88 088
Net Present Value (NPV) {RM mslllon) 6260 3300 -47.0
Return on Equity {ROE) ' 8.38% 10.22% 11.35% -
Debt Semvice Covetage Ratio (DSCR) 1.34 134 1.24

In case of the siagmg plan of section as we.l the FIRR does not exceed 11%
in any cases of concession period, although the financial retuns are -
somewhal improved compared to the base case, particularly for the DSCR.

As a resull, the staging plan of section based on the above schedule will not
bring about sufficient profil. : '
(v)  Staging of Road Width

Staging of road width is to open to traffic as temporanly a 4-lane road. By
the early 2000's, a sufficient lraffic demand for 6 lanes can be expected for
the Section 3 and Segment 2 of Seclion 2, therefore, those seclions should
be constructed with the final scheme. On the other hand, the traffic volumas
on Seclion 1 and Segment 1 of Seclion 2 will be not so high, therefore, only
these seclions are planned with stage conslruction, namely conslructed as
a 4 lanes road by the year 2005 and widened lo G lanes by the year 2015
(Refer to Figure 12-6).

The construction schedule by section is basically following the base case.

"(Slage Construction, 4 lanes - 20035, 6 langs - 2015)

\\::::‘“’-‘--— -—_ ___ Mafaysian Plan TMP gM.P IM.P 10OMP
\ ‘_‘—__—___‘___“ - - - - - . —_—
Phase Package Year | 1996 2000 2005 2010 2015
Section3 ]  Segmentt (| i IS
‘ e | Segment2 e B
Stage 1 Section 2 Segment 1 n [ S o
a Segment 2 CEEa B
Section 1. | Segment1 = i _
Segmenlt 2 e _ §
Seclion 2 Segmerd 1 I s |
widening
Slage 2 S . " ]
Section1 - | Segmentl, 2
.widening (s 1 s

E“”] Detlail Engineering)
S and Af{Land oqunsmon)

figure 126 . Slagmg Plan of Road Wldlh
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" The conslruction cost of the slaging seclions are shown in Table 12-27.

Table 12-27 Construcl:on Cost for the Staging Sections

{RM mlllaon)
Stage Construction : Original
: : : Total Construclion
Stage 1 Slage 2 : ) Cosl
Section 1 P ‘ ', : :
: - Segment 1 3737 2074 581.1 5202
Segment 2 . 5150 277 | 762.7 -6B7.2 ¢
Total - 888.7 - 455.1 1,343.8 1,207.4
Section 2 . . ' :
Segment1 = 7129 4784 1,191.3 10427

The results of the analysis are shown in Table 12-28. it is found that the
improvement of the profitability by the staging. of the road widih is not
significant. The FIRR is stilt less than 11% even for the 45 years concession
pefiod. This is parlly because lhe construction cost will increase aboul 10%
10 15% due to the stage construction, and partly because of the adverse
impacls on the traffic demand.

Table 12-28 Financiai Evalualion Indicalors for Staging of Road Width

Concession Period (yis)

o _ 3 | 40 45
Financlal Interna Rate of Returri (FIRR) 854% - 0.67% 10.47%
B/CRatio - 073 0.33 - 091
Net Present Value (NPV) (RM'milion} -+ ¢ . -8340 . -547.0 -271.0
Return on Equity (ROE) T 763% 9.50% 10.65%
Debt Senvice Coverage Ratio {(DSCR) 1.95 ‘ 1.95 1.96

4) - Reduction of Imptementation Length

For improving the profitability, the project length is reduced to the Section 3
and the Segment 2 of Section 2 only, namely the portion from the N-S
Central Link {o the Hulu Langat road,
The implementation schedule is assuned as same as the base case as
shown in Table 12-29.

" Table 12-29 : Implementation Schedule for Reduced Length Case’

oo} ser | ses | e |Tia000 | 2001 2002
Sédiqn 3 ' ' : -

Segment 2 S,

Segment 1
Section 2. o . .

Segment 2 . ooweATEmAeT

- Note . -.---:7-3----1 i Delzil Engineering £ Land Acquisition .

: Construclion
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A'ssuming that all the other conditions including toll rales are same as the
base case, the financial evaluation indicators are calculated as shown in
Table 12-30.

Table 12-30 : Evaluation Indicators for Reduced Length

Concession Period (yrs) *
a5 40 C 45
Financial internal Rate of Return {FIRR) 10.27% 11.15% 11.78%
B/ C Ratio 0.90 1.02 - 1.14
Net Present Value (NPV) {R M‘mi!iion) -162.0 34.0 22_9.0
Return on Equity (RCE) 10.4% 11.6% 12.4%
Debl Service Coverage Ratio (DSCR) 087 - 0.87 0.87

By reducing the implementalion length; the indicators can be significantly
improved; if the concession period is 40 years or over, the FIRR becomes
higher than 11%, ROE also shows sufficiently high values, therefore, the
project brings about a high relurn in the given period,

However, lhe DSCR is fanrly fow, only. 0. 87 wh[ch indicates. thal:a large
amount of short term loan will be required in the repayment period of long

- term loan, even if the repaymen! schedule is changed to a favourable

condilions, ¢.9. from the uniform one to the unequal repayment. _

Accordingly in order to improve the above siluation, either the 'eq'uny injection
or government soft loan should be mcreased more, for example 25% of the
construction cost.

Application of Higher Toll Rate

if a higher loll is applied, the traffic demand on the project road will decrease, -
because some fraffic would diverl o other routes which might be more .
economical, But some traffic will still remain on the project road, because
of less travel ime required. In the assignment mode! of EMME/2, the traffic
demand is assigned o the network so as {0 minimize the travel time, where
the toll is also converted to time, taking into account the lime value, RM3.5/hr
per vehicle in average in 1995 price,

The time valué is calcuiated from lhe Eabour produchwty. lherefore will

~increase in future in accordance with the GDP growth.

As a resull, the profitability depends on how much the traffic v'olu.me would
decrease, how much lhe revenue wou!d decrease orincrease if a hlgher toll
is applied.” :

- The results of ihe analys;s are shown in Tabte 12- 31 and Figure 12-7. The

following pomts are noted from the resulls.

(1) The higher the toll, the higher profitability is allained when the toli
leve! is less than five imes the Base Case. This is because the
decrease in the ftraffic volume on the ORR due {o the higher toll
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application is not so large, since the traffic volume on the MRR I} will
be sufficiently heavy by the early 2000's.

The traffic demand on the ORR under the toll condition of 1.5 times

" the Base Case is shown in Table 12-32.

ilis fou'nd that the reduction in the tfaf{ic volume compared lo the -
Base Case is about 18%, 11% and 5% for the years 2005 2010 and _
2020 respectwely :

If the toH level is 1.5 times the baée case or ndore that is 18.9

sen/km or more, Ehe F IRR exceeds 11% in any case of concession
period.
Simultaheoust the ROE becomes higher than 11.0%, DSCR also
- shows higher than 1.0. Accordingly it can be said that the project is
financially feasible to be privatized, under the higher toll application,
(3) Although the projecl is financially feasible under !hé toll of 1.5 times
or more, FIRR should be preferably aboul 12% ‘since various
uncertain faclors are anlicipated for the project. :
Therefore if the toll level of 18.9 sen/km is applied, 40 years'
including construction period will be requsred for the concession
pericd.
Table 12-31 : lndicalérs for Hig‘her Toll Application
Toll Concession Period {yrs)
. Case : .
' .30 35 : 40 ' 45
FIRR . 859 C 1110 12.05 1269
Lo siC . 084 ©o1.02 © 118 1.32
15x{Base Case} | NPV {RMmilion} | -513.0 55.0 575.0 1,063.0
ROE 9.27 1.70 12.93 1371 -
DSCR - 119 1.19 S 1.19 1.19
FIRR - 11.37 12.85 - 1370 1422
: B/C 1.04 1.29 1.51 1.72
20x{Base Cass) | NPV (RMmilion) | -.136.0 944.0 1,678.0 2,364.0
_ : ROE ' 12.19 1429 15.34 15,91
DSCR . 1.44 1.44 1.44 1.44
FiRR 1363 1495 ¢ 15.73 16.17
. . | BtC - 1.36 N N A 208 o238
3.0x{Base Case) | NPV (RM mil :on)’ 1,175.0 2.350.0 3,475.0 4526.0
ROE : 15.92 1759 18.42 18.84
DSCR 119 1.85 :1.85 1.85
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FIRR (%)

AN

{70
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Figure 12-7 : FIRR fbr HigherToIiAppiic_ation

Table 12-32 :Traffic Volume on the KLORR for the Toll Application of 1.5 times Base Case

~ (vehiday)
Section s006 | 2010 | 2020
C13-1C12 - | 45100 | 66,800 82,500 .
IC 12-5C 11 45,100 * | * 66,800 82,500
IC11-1C10 | 46000 | 67,800 | 78300
1C10-1C9 49200 | 73700 | 90,800
IC9-1c8 | 63800 | 76,000 89,800
IC8-1G7 70,100 82,800 | 98400
IC7-1C6 76900 | 89500 | 116,500
IC6-ICS5 65200 | 74600 | 87,800
IC5-1C4 2500 | 12200 | © 41,200
Ic4-1C3 17400 | 33400 | 66800 |
IG3-1C2 38,400 49300 | 78900
ic2-1Cc1 | 15800 34,300 64,700

Note: Refer to the Hlustration below Table 12-18 for IC No.
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~(4) - As shown in Figure 12-7, the FIRR urns to decrease from the toll
level of about 5.0 times the Base Case, i.e., 63.0 ¢/km, because of
the decrease in traffic volume due to the toll raise gradually becomes
longer and larger and when the toll is excessively high, the reduction
in traffic volume will be more sensitive to the revenue than the
increase in loll charge

: Accordingly, aboul 63 ¢!km can be theoretically regarded as the
oplimum toll level for the concession company since it reahzes the
highest profitability. : - :

" For the users of the KLORR, however, the optimum toil level wou!d
. be zero, |e toll free.

As a consequence, the optimum toll in more practical sense, will be
the equilibrium point between the concession company and the
users, thatl is the minimum toll . level with which the concession
company can be satisfied for the privatization.

Hence, the above mentioned toll level, 18.9 ¢/km in 2000 is deemed
as the oplimumone. '

12.3.7 Summary of Financiai Analysis

As a resuli of the financial 'anaiysis, the cases where high'pr.oﬁlabiiity, higher than
41 % of FIRR, can be expected are summarized as follows: '

Table 12-33 : Case with Higher Profitability

Case . . . Conditions
- Toll Ra!é ' _ Concession Perlod
1) Reduetion of Implementation Length o S . o .
(Section 3 + Segment 2 of Section2} -~ - M¢12.6 E 40 years or more
2) Highet Toll Application (1) - T 35 years or more

3} Higher Toll Application (2) Mgas.2 " 30 years

As for the first one, the half of the project can be realized by privatization, but the
another half will not be implemented for long period, say two decades at leasl, since
- the govemmenl budgel is not sufﬂcnenl to cany out. .

This sﬂuahon will not be consistent wnth lhe government perspeclwes of the KL
_ me!ropohlan regnon

Inthe seoond and the third cases, a hsgher loll rate shou!d be apphed on the ORR
The second case, where the ol rate is 1.5 times tha base case, requirés more than
35 years for the concession period. In the third case, the concession period is 30
years only, however, the toli rate should be raised to the double of the base case.
A hlgher toli apphcallon may be justified by the foltowmg reasons.
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Benefit Principle -

Based on the benefit principle, the beneficiaries should pay for the project
cost. The KLORR is designed so as to have the capability to offer a
congestion free travel above design speed of 100 km/hr. with conlroned :

access, which provndes the users operational freedom.

Al the same time, it is deSIgned to mln:mlze ihe adverse impacis on road-
side environment, protecting from disasters as well as public nuisance by
employmg many tunnels and Vtaducts :

" The road users are the primary beneficiaries of the pro;ecl iherefore, should

pay for the costin terms of toll charge.
Toll Rate on Other Highways

As mentioned _ab:ove, the toll rale for the North-South Expressway is

" calculaled on the basis of the agreement, where the toll rate be M¢12.6 in

2000

In case of olher highways, 2 higher ton rate can be found according to the
concession agreement. In case of the Shah Alam Highway, the toll rate for
the section from KL-Seremban Expressway to the N-S Central Link will be
RM3 20 in the year 2001, wh:ch is equwalenl lo M¢16 BIkm :

In case of the Dechcaled Highway, lhe lo!! rate is caiculated {o be aboul

M¢2t. Oikm

Beneﬁt from the KLORR

“The financial benefil of the users of the KLORR can be'eslir:nated as follows:

The Table 12-34 shows the total vehicle-km and vehicle-time of only the
KLORR users when the KLORR is 1mplemenled according to the schedule,
If the KLORR is not construcled, those users have {o use olher congesied'
roads instead of the KLORR.

The {otal vehicle- km and vehicle-time of the KLORR users in case of without
ORR iS also esllmaled and shown in the Table 12- 34

Accordingly the dsfl‘erence is deemed as the benefil recewed by the ORR
users., : _ S S _

The financial benefit is obtained from the above dilference multiptied by the
unit running cost and fixed cost as explained in the section for vehicle cost.

Excludmg the time benefll and acmdent benem since they might differ by

individuals, the benefit received by the KLORR users are eslimaled as
shown in Table 12-35.
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Table_ 12-34-. Total Vehicle-km and Vehicle-time of KLORR Users

With ORR Withaut ORR Difference
2000 Total Veh-km 562,344 569,685 7,341
Total Veh-hy 8,818 14278 5,420
2005 | Total Veh-km 9,380,451 9,654,242 273,73
Total Veh-hir 197,249 327,976 130,727
Note:  The figures are expressed as the tota? of the ORR porlion and the other roads porticn
used by {ha KLORR users. .
Table 12-35 : Benem Received by Ihe KLORR Users
: {unit ; RM)
_ 2000 -2005
Running Coslt Saving 2,041 - 76,114
Fixed Coslt Saving 46,124 1,112,487
Totat - 48,165 1,185,601
Totat veh-km on ORR by .ORR users 186,592 3,696,767
Benefit per vehicle per km - 0258 0.322

The average benefil received by the KLORR users is estimaled at
M¢25.8/km for the year 2000 and M¢32 ZIkm for the year 2005 in 1895
prices.

. H the time benefit of the passengers is also included, the benefit becomes
about 70% higher than the above figures.

Asa consequence, the financial analysis suggests that the project can be
privalized under the following conditions: ' :

1) Higher Toll Appltcatlon

A higher toli rate, M¢ 18, 9lkm should be apphed in 2000 for reahzmg stable
operation.

As for concession period, at leasl 35 years are required taking info account
the long construction period. In practical sense longer concession period,
say 40 years will be required in order to make the projeci sufficiently

- atlracllve to lhe private seclor : :

In addition, the govemment support is aIso reqmred in terms of soft loan and
-land acquasmon :

2} -Olher Alternatives

- In case that a higher loll application is difficult due to various social
circumstances, other income source should be pursued.

. The apptication of land deve!opmen'l profit can be one of the alternaliﬁes..
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~ Prior io the financial analysis, detailed developmenl scheme based on lhe
region-wide developmenl guideline should be prepared. '

12.3.8 Sensilivity Analysis

The sensitivity anatysxs was made for the following factors.

a,
b,
o

(1

Higher growlh rate of GRDP in Selangor
Changes in the eslimated project cosl
Changes in the estimated traffic volume

Highe.r growth rate of GRDP in Selangor

‘The traffic forecast in this sludy has been made on the basis that the

average annual growth rale of GRDP in Selangor is 7.0% for the period from

1995 to 2020. However the target growth rale for the Selangor state is 7.8% -

per annum as commented in the third Steermg Commiltee Meeting. Hence,
the influence of the higher growth rate in Selangor to the project is examined
as a sensilivity analysis. ‘As a result of traffic demand analysis the mﬂuence ‘
of the higher economic growth on the traffic demand is found to be about
3% increase in 2010 and about 12% i increase in 2020. (See Appendix for
more detatl)

Table 12-36 shows the FiRR changes due to the dlfference in GRDP growth
rate in Selangor,

__Table 12-36 : FIRR Changes Due to Difference in GRDP Growth

Concession Period | Original Case GRDP Growth

{years) " | {GRDP Growth 7.0%) 7.8% Caso

BaseCase | - 35 857% 9.39%
40 964% _ 10.40%
_ 45 1038% - - 11.07%
To!! Rate . 35 11.10% ' 12.12%
1.5 imes - 40 : 12.05% - 12.97%
Base Case 45 1265% - 13.55%

fn general, compared to the ongunai case, lhe FIRR |s pushed up by app!ying
the h:gher GRDP growth rate,

' m case of Base Case, where the toll rate is 12,6 ¢fkm in 2000 lhe FIRR

increases as much as aboul 0.7% to 0.8% point higher than the original
case, ' However the FIRR is at most 11.07% even for the 45 years
concession period under the conditions of Base Case, which may nol be so

“aliraclive for prwale sectors.

In case of higher 1ol rate,ie. 1.5 times Base Case in 20'{)0 the FiRR
increases as much as 0.9% to 1.0% point higher than the original case by
applymg the 7.8% growlh rale, :

In this case, the FIRR exceeds 12% in any casg of concession period in the
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{able. Hence, it suggesl that the following oplions may be possible for the.
privatization if the higher economic growth rate is promtsmg

a. Application of the toll rate of 1.5 times Base Case,i.e. 18.9 ¢fkm for

_ 35 years concession

b. Application of lower toll rate,i.e. aboui 16 ¢Ikm for 40 years
~ concession. : _

(2)  Changesin eslimated prbject'cosl
The project cosl has uncertain factors such as ;
- ~ Structure Length
- Construction quantity

- Escalation of unit construction cost

The KLORR particularly paéses through a njoun_tainous area, which may
involve more uncerlain factors.

Hence the following cases are examined in the sensilivity analysts,

a.  20% increase of Project Cost
b. 20% decrease of the Projecl Cost

Table 12-37 and ngre 12-8 show the FIRR changes due lo the changes in
the estimated cosl for the alternalive toll tevel cases. '

Table 12-37 :. Changes in FIRR due lo Project Cost Changes

. Altemétive | : Project Gost
. Tol Level- R : 5
R -20% Original +20%
Base Case : 11.5% 9.64% - 8.50%
1.5x Base Casa 13.72% 12.05% 10.80%
2.0x Base Case 0 1537% 13.70%. 12.39%
Note . 1) Tolllevelin the Base Casais 12.6'sen/kmin 2000

2) Concéssion Period is assumed to be 40 years.
: 3} Other conditions are unchanged from the basic assumpuons

Inany case 20% increase of the pro;ecl cost reduces the FIRR by as much as aboul

© 1.2% poinl, wheréas 20% decrease of the pmjecl cost will push up the FIRR by

about 1.6% point.

In case of 20% 1ncrease of lhe project cost, lhe conditions for privalization will
become more severe ; even for the case of 1.5 times higher toll than the Base Case,

the projectis not so promable Accordingly the toll leve! should be further raised to
2.0 times the Base Case in order to privatize the pro;ect since the applicalion of
longer concess:on peruod may be di lfucuu :

In case the project cost is decreased as much as 20%, the FIRR for the Base Case
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also exceeds 11.0%, therefore lhe toll rate of about 15 ¢/km may brmg about
sufficient revenue fo privatize.

(3)

15-0

" FIRR(%)
N

Toll Rate
20 x Hass Cose

120 __ _
o \ Tol Rate

{6 x Bose Case

100

. ] ~ Toli Rate _

80 — Bose cé“ ——=> Project Cosl
-20% tO + 20%

‘ Figure 12-8 FIRR Changes Due o Pro;ect Cost Change

Changesin eshma!ed lramc volume

The iraffic demand on lhe'pr_o;ecl road also conlains various uncertain
faclors such as ; .

- ' popglélion growth and its distribution

- economic growth rate

- modal choice of residents
. - impacls of loli levy _
- availability of alternative route elc.

In order to examine the influence of lhe fraffic volume changes the sensmwty
test is made for |he followmg cases,

a. 20% increase of the tralﬁc volume

N 20% decrease of the trafﬁc velume '

Tabie 12 38 shows the FIRR changes due to the changes m trafrc vqume :
on the project road for lhe alternatwe toll Ievel cases.
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Table 12-38 : Changes in FIRR due to Traffic Volume Changes

Alternative Traffic Volume
Toll Level T
_ -20% Qriginal +20%
Base Case 8.10% : 8.64% -10.90%
1.5x Base Case 10.43% - 12.05% 13.51%
2.0x Base Case 12.04% 13.70% 15.17%

Note : Refer to the notes under the Table 12.37,

FIRR (%)
/\ B B Toli Raote o
150 i 1 =2-Q x Basa Cose
Toll Rate
:F5 x Base Cuase
i2:0
IR0 4 Toll Rate
: _ Bose Case
100 |- P
S0
80 L. - — Troftic Volume

20% 0%  120%

Figure 12-9 : FIRR Changes Due to Traffic Volume Change

Generally, the FIRR changes are proporional to the changes in the traffic volume for
all the cases. The 20% increase of traffic volume will raise the FIRR about 1.5%
point, on the other hand the 20% reduction of traffic volume will reduce the FIRR
about 1.6% point. - o - ' - '

(n case of the 20% decrease, the lofl level should be 2.0 times Basé Case if is
privatized. Coe '

On the contrary, the 20% increase of traffic volume wil enable the 'privatizalion under
the lower toll rate than the original case, i.e. the toll at around 15 ¢/km.
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CHAPTER 13 IMPLEMENTATION PLAN

13.1 Examination of Development Funds

The past allocation of the Federal Government Funds to the transport sector together with
its break down to roads and bridges is summarized in Table 13-1.

Table 13-1: Past Development Allocation Expenditure of Federal Government
' - : : " in current price (M$ Milion)

Plan Period
1671 - 1975 1976 - 1980 1981 - 1985 1986- 1990 1991 - 15895

2MP _3MP. AMP 5MP 6MP

Tolal Development _ : .
Expenditure of Federal | 8,793 (100%) {24,937 (100%) 146,320 (100%) | 35,300 {100%) | 55.000 (100%})
Government ) _

Allocation to Transpoit | 1,234 {12.6%) | 2,843(11.4 %) | 6,980(15.1%) | 6,823 (19.3%) | 10,759 (12.6%)
Altocation te Roads & 698 (56.5 %) | 1,765{62.1 %) 4.167 {59.6 %) | 6,011 (88.1 %) | 7,585 (705 %)*

Bridges _ _ :
- Highways 663 1,577 3,543 © 4,850 6,299
< Rural Roads ) 88 624 1,161 ° 1.288

Nete : §. The figures for 2MP - SMP are aclual expenditures and those for BMP indicate the development aliocation.
' 2. The figures in the parenthesls for Transport shows the percent share to total expenditure.
3. * indicates the percent share to the allocation to Transport. . :
4. **: The services loan of about M$ 1.5 biffien for privatization is to ba spent out of the allocation to highways.
Source ; TMP, FOMP, FMP, SMP

‘The future development funds have been eslimated by using the correlalion with the Gross
Domestic Products in HNDP Study. The eslimates are further converted to 1995 prices as
shown in Table 13-2.

Table 13-2: Estimalion of Total Development Funds of Federal Government

{RM Miltion)
Development Funds
Plan Period Gross Domestic %
(a) {b) Products to GDP
{Current Price) {1995 Piice} .

1971 - 1975 (2MP}) ' 8,703 90,987 108
1976 - 1980 (3MP) 24,987 ‘196,845 127
1981 - 1985 (4MP} 46,320 345,856 134
1986 - 1990 (5MP) 35,300 ' 458,232 I
1591 - 19395 (6MP) 55,000 ) 765,743 7.2
1896 - 2000 (7MP) ©71,000 81,254 1.0?3.445 6.6
2001 - 2005 (8MP) 96,020 109,887 1,490,251 6.4
2005 - 2010 (9MP} 129,069 147,709 2,085,275 6.2

Note: 1. Development Funds (a): current prices for 1971 - 1990, 1991 prices for 1991 - 2010,
. 2. Development Funds (b}: 1995 prices .
3. Development Funds lof 1971 - 1890 are actual expendiures.
4, Development Funds (a) for 8MP and 7MP are planned aliocalion.
6. Development Funds (a) for 8BMP and 9MP are estimated by a tegression analysis.
.DF =20.55542 GDP + 12249 (R = 0.883) o _
where DI : Deve!og‘rgerggggds and GDP : Gross Domestic Products

Sources: .TMP. FOMP,FMP, S

13-1



Note :

KLORR MAIN VOLUME » CHAPTER 13

In estimating the development allocation to highways, it is assumed in the HNDP Study that -
the percentage share of the highway development funds in the future will be maintained at
the same level as lhe Sixth Plan Period.

The Table 13-3 shows the calcutation result of the development allocation to highways.

Table 13-3 : Estimation of Development Allocation to Highways

(RM Miltion)

Plan Period Allocation to Development Funds |- %
‘ - Highways : ' Share
1971 - 1875 (2MP) 683 8,793 . .68
1976 - 1980 (CMP) 1,577 24,987, 6.3
1981 - 1985 (4MP) 3,543 . 46,320 7.6
1286 - 1980 (SMP) 4,850 35,300 13.7
1991 - 1895 (6BMP) - - 6,299 55,000 11.5
1996 - 2000 OMP) 9,344 81,254 115
2001 - 2005 (8MP) 12,637 109,887 115
: 2005 - 2010 (9MP) 16,987 147,709 11.5

1. Thefigures are expressed in current prices for 1971 -

1990 and 1991 prices for 1991-1995 and 1995 prices
"~ for 1996-2010. ' o _

Sources ; TMP, FOMP, FMP, SMP.

- Note:

The aﬂocahon to Selangor stale is eslimaled by furlher assummg that lhe average
percentage share of Selangor in the period from 4MP to 6MP can be applied.

As a resuh the development allocation for highways 1o Sefangor is esltmated as RM486
million in 7MP period and RM657 miliion in 8MP period as shown in Table 13-4,

Table 13-4 : Estimalion of Deveiopmenl Allocai:on lo Seiangor in 1995 Frice |

. {RM Mnlion) :
Allocatiqn to Setangor Allocation to HighWay "% Share
1996 - 2000 (TMP) 486 9,344 52 -
2001 - 2005 {8MP) 657 12,637 52
2006 - 2010 (8MP) 883 ' 16987 5.2

The % share of Selangor is aésumed 52 %, which is the average of that for the period from 4MP to 6MP.
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Implementation Schedule

~ Based on the analysis for determining the seétion priority and assessing the financial

viability, the implementation schedule of the KLORR is proposed as follows. The scheduling
of each sections is also shown in Table 13-5 and Figure 13-1.

1)

2)

3)

)

5)

North - South Expressway at South - North South Central Link.

(Sect:on 3 Segment 2)

This sectlon is scheduled to be :mplemented from 1997 to 1999 including the detaif
engineering, therefore will be open to fraffic in 2000.

Federal Route No. 1 at South - No'nh-South Expressway at South.
(Section 3 Segmenl 1) : '

Th:s section is schedufed from 1998 to 2000, lherefore quF be open (o lra(r‘c in
2001 '

Hulu Langat Road - Federal Route No. 1 in the South. (Seclion 2 Segmehl 2)
This section is scheduled from 1999 to 2001 and will be open to traffic in 2002,
Norlh - South Expressway at North - KL-Karak Highway. (Section 1)

This section is scheduled from 2000 to 2003 and will be open to lraffic in 2004,

_ KL Karak nghway Hu!u Langat Road. (Secl:on 2 Segment 1)

. This seclion is scheduled from 2002 to 2005 and will be open to traffi c |n 2006.

Among the proposed thlrieen {13) mterchanges the interchanges of No. 5 and No. 7 are to
be connected with new roads, i.e., the extension of the Ampang Elevaled Bypass and tha

' exlensmn of East-Wesi Link respechvely

" Accordingly, those connec:tmg roads should be timely cons!ruuled otherwise the

corresponding interchanges would not be accessible.
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Year 2003

ion]
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Figure 13-1 : Proposed Implementalion Schedule
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13.3  Conditions For Privatization

Whelhe.r or nol the KLORR is implemented as a privatized project is a policy matter of the
Government. Ifitis privalized, BOT system will be applied and the KLORR is to be operated
as a toll road. The conditions for the case of privatization are as follows :

1) Projeét
Total Length : 8891 km _
Total Project Cost {in 1995 pnces) -1 RM4,645.9 million
of which Coniruction Cost - : RM3,984.1 million
' (Including Environmental Cosl) ' : o
Detail Engineering : : RM197.3 million
Land Acquisition Cost 1 TM464.5 miltion
2) Finance

Debt equity ratio is assumed as 80 : 20 in the analysis, however, it is more desirable

to increase the equity to 25 % of the initial investment if possible, in order to realize

more siable operation. In this case, the financial composition will be as follows *
{in 1995 prices)

Equity | . RM1,045.35 million  {25%)
Commercial Loan 1 RM2,289.77 million {55%)
Government Support Loan r RM836.28 million {20%)

3 Toll Rate ; fn the year 2000; M¢ 18.9 per km will be applied.

The toll will be raised every 10 years with th"e
increase rate of 6 % per annum.

4) Concession Period 40 years including the construction period is applied.
if the toll is higher than M¢18.9 per km, lhe
cancession period can be reduced.

5) Government Support

As a government soft lean, 20% of the initial investment, i.e., RM836.3 million is
expecled during the period from 7MP to 8MP. Taking into account the development
funds described in the section 13.1, it is difficult lo expect further more amounl of
govemmenl loan.

In addition, the land acqu:smon cost is assumed lo be tenlalwely paid by the
government as an advancement, it will be reimbursed at the later slage by the
concession company. :

Under the above conditions, the FIRR is expected to be 12.07% and ROE is to be 12.91%..
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