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Chapter 8 ___PRELIMINARY ENGINEERING STUDY

8.1

Englneering Key Issues

{n order to dé.vefop betler quality highways. highway planning will play a significant role and
amore comprehensive and sufficient planning theory will be required.

The PEIA stddyr was conducted to assess environmental impact of the project road and
provided significant issues for engineering study comprehensively and collaboratively, in terms
of physical, biological and sociological aspects. . _ SRR :

Four key issues Topography, Environmeht, Development and Road Network identified in
Chapler 7 are translaled in Engineering Key Issues. Figure 8-1 shows the Engineering Key
Issues franslated. ' - : S o

The Engineering Key Issues should be examined and summarized into design conéepls which
will be applied lo the preliminary engineering design. The preliminary engineering design will
be conducied based on the design slandards and criteria, also taking into account of those

design concepls.

The seven major engi_née_ring key issues are identified. Buffer zones, traffic safely and
environmenltat harmony are for environmental preservation in developed areas and forest -
areas, respeclively. =~ : . . : :

Tunnels, bridges and slopes should be studied from the standpoint of topography and -
environment. Structures such as tunnels and bridges will minimize the destruction of nature
and prevent stopae failures. : . _ S ‘ :

With regard to the toll coilection system, the big issue, in terms of road users, traffic flow and
efficiency, is the management of several privalized companies operaling in the same network

syslem. The plan of the system will be significant to design of interchange.

- . . Engineering Kéy Issues ' C— . :
- KEY ISSUES™ : - - _g; o ? - _Y_ S, j Design Standard
. : . : " - and Criterions
Buffer Zone : i
’ b
; '
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- "1 From Chapler 7.2

Figure 8-1 : Identification of Engineering Key Issﬁes for the Preliminary Engineering Study
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Design Standard and Capacity

Geometric and Bridge design sléndards for the KLORR are prépared based on the JKR
design standards/guidelines. The geometric design standard for the KLORR is shown in
Table 8-1 applying US and R6 according to the landuse pallern. The standard cross seclion

for the expressway is shown in Figure 8-2.

Table 8-1 : Geomelric Design Standard and Capécily for the KLORR

RM.=Rolling Mﬁunt_ain '
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JICA
(The KLORR})
1 | Dasign Standard us R6
Design : : ) .
Contrel &~ | 2. | Access Conlrot : - FULL
Criteria ) - .
3 |AreaType £ RM,
- 4 | Design Speed km/hr 100 80
5 | Lane Width m 365
6 | Shoutder Width - m 300
Cross 7§t (Structure > 100m) ) m 1.00
Sechion
Elements - { 8 | Median Widlh (Minimum) m . 400
9 | Median Widin (Desirabte) m .
10 | Margina! Strip Width m o 050
11 | Minimum Reserve Width m 60
12 } Stopping Sight Dislance m - 255 150
13 | Passing Sight Distance " R Not Applicabla
14 | Minimum Radius o m 500 230
glements | 15 | Minimum tength of Spirat m See Table
of ; E
Design 16 { Maximum Superelevation Ratio 0.10
17 | Maximum Grade (Desirable) % 3 5
18 |MaimuraGrade | % 5 6
19 | Crest Vertical Curve (K) (R) 12,000 6,000
20 | s2g Vertical Guwve (K} o (R) 5.000 3000
Overhead Clearance ’ 1 m 5.40 (5.20 + 0.20)
Design Daily Capacity (vetvdaylane) 11,700 8,800
‘Note: F=Flal |
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Figure 8-2 : Standard Cross Section for the KLORR
Basic Design Policy
Environmental Presenlation

A buffer zone between carnageways and adjacent properlies is an |mportant countermeasure
for environmental mitigation, especially fraffic nuisances such as noise, air poliutien and
vibration. The type of buffer zone will be defermmed from the Iand use of roadsrde areas.

Table 8-2 and Figure 8-3 show the type of buffer zones by Iand use, Fwe types of buffer
zones are proposed for different land uses and road side conditions.: The widihs of the buffer
zones are examined based not only on the influence of traffic nuisances, but also urban
landscaping with reference 1o the National Landscape Guideline - JPBD '

Based on the analysis shown in Tabfe 8-3, eleven sectlons are proposed where buffer zones
should be provided. The locations and type of the buffer zones are shown in Figure 8-4.

PEIA Study has identifi ed enwronmenlal sensitive areas and potential impacts. On the
selection of an optimum alignment for the KLORR, environmental preservation and
minirnization of the adverse impacts have been examined. However, some adverse impacls
should be considered carefully in the preliminary engineering study, ‘especially for the flora and
fauna. For harmonizalion with natural environment it is examined {o prepare a
environmenlally friendly engineering design. Figure 8-5 shows some exampfes for wﬂdhfe' '
conservation, miligating the effects by planting frees and pfanls

Since lhe Iandscape planting techmque has not been well esfabf:shed the followmg polnfs aré

faken into consrderatron

(a) Pfanung of native spaces
(b) Transplanting useful existing tress

- {c) Conservation of scientifically imporiant pfanfs

(d) - Consegvalion and recycling of the top soil, etc.
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Table 8-2 : Roadside Land Use and Bulfer Zone Type

+ Residential Area

Type of _ ' Roadside Type of* Right of way and
Urban Areas Condilions -~ Crossing {one side width of
Section - BZ) (M)
Exjsting Urban Area General Types A . 180 {23.05)
' Crossing Urban Area B 100 (21.05)
(with service road)
' _ o With Service Road B 100 . (21.05)
Approved Urban Area (Slruclure :
Plan / Local Plan) High Level Envitonmental | & C 120 (31.03)

Resldential Area -

Future Developed Area With Service Road B 100 (2i.05)

. Industrial Area (Cofnmefdal Area)

Type of - . Roadside Type of* Right of way and
Urban Areas - : Conditions Crossing {one side width of
: . Seclion 82) {m)
Existing Urban Area _ General Type e - |eo (13.05)
Approved Urban Area {Structure Wih Service Road £ a0 (51.05)

Pian/ Local Plan}

Fulure Developed Azea " With Service Road : E 20 (15.05)

» Open Space Area

Type ol - : . Roadside 1 Typeor fight of way and

- Urban Areas . : _ Conditions Crossing fone side width of
L o . o Section Bz) {m)
© Open Space 3 - 0 e (309)

- Nota: “Referenceto Figuré 83
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RESIIENTIAL AREA :

aie éﬁi@%ﬁ%& *

Figure 8-3 : Types of the Buffer Zones
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Figure 8-4 : Analysis Section for the Position of the Bulfer Zones
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- 8.3.2 Major Slructures

1}

2)

GeoIOQIcal Conduuon :

The general geological condition of the sludy area is shown in Fagure 8-6. The general
geology of the sludy area comprises of various lithology ranging from igneous,
sedamentary lo metamorphic rocks. The main geological features are:

()
@
@

(4}

(6)

Dinding Schist

The oldest lithology in the study area is Dmdmg Schist which consasis of quartz
mica schisthornblend schist, metavolcanics and quartz. This rock formation
ha$ undergone regional metamorphism and are highly weathered. The

~ reddish color of the schistis due to lhe occurrences of sencale of forum oxide .
_ along the folialion planes.

Kuala Lumpur Limestione -
The Kuala Lumpur Limestones found in the Federal Tersitory, Batu Caves and

. Ampang area are calcareous rocks which are finely grained limestone with

colours ranging from grey to buff. In fact, almost all of the Kuafa Lumpur
Limestones have been metamorphosed and altered to marble. Two types of
marbles crystalling marble and dolomite are encountered. ' '

Kajang Formalion . '

The Kajang Formation which consists of interbedded schist, shale and state,
only outcrops in the northwestern and southern parts of the study area. Minor
intercalation of marble are found in the schist. This indicates that the Kajang -
Formation is younger than Kuala Lumpur Limestone.

Granite and its Differentiates '
Granite is the most common type of rock and covers more than half of tha
Study Area. Teclonics and igneous aclivities have led {o the formation of the

‘Main Range granite and associated mineral deposits containing tin and
~lungsten. The Main Range granite batholith builds a massive mouniain range
-which forms the backbone of the Peninsular Malaysia and dominates from
"Thaitand in the north o Malaka in the south. The granitoid in Klang Gate area
‘was infruded by quarlz dykes through hydrolhermal processes and have
formed the Quarlz Rldge - .

Anuwurn '

These recent deposnls comprise river and coaslal auuwum The river alluwals
are mostly tin bearing in the valley of Sg. Langat and Sg. Klang and their many
fributaries draining from the Main Range. The fowest alluvial deposits consist
moslly of beds of gravel which give way to layers of sand and clay, adobe
which are generally superficial swamp depossts or peaty soil.

Selection of Tunnel Route

The rock of the tunne! route consists mainly granité and was heavily weathered in
tropical weather condition. " In some area there are fauii lines running northwest 1o
south east. In such condition the following examination cntena for lunnel rouhng were
established. :

(1)

o))

Avoid places where eccenlric loading would be generated, select the tunnel
route symmetrically with the lay of the Iand to the {unnet cenler!me soas o
bear uniform loads.

The route of the tupne! should have sufficient lenglh from the heavy weathered
rock, the tunnel route should have enough distance from the foot line of the
mounlain to prevent serious tunnel deformation, setllement or collapse.
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Figure 8-6 ; Geological Condition in the Stﬁdy Area
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‘ The tunnet route should be free from aclive faults, If the route cannof avoid
active faults, the route should not run paraliel 1o the aclive faull lines located
near or inside the tunnel. The active faulls, apt to include rock crushed slrata,
sometimes bring about serious water spouts from the ground. :

The route center line of the tunnel mouth should be perpendicular to the
contour line of the topography, to prevent the collapse of tunnel mouth.

The route should not pass through limestone areas to prevenl circumstances
that Iead to sinkhole probtems

The slope of the tunne! in Iongaiudmal {ine should be gentle because a steep

slope would reduce traffic capacity and interfere with smooth traffic flow. Also,
emission of car fumes inside the {unnel would increase. Taking necessary
drainage slope inlo consideralion, it should be 0.5 to 2% (special 3%).

A typical cross section for the tunnel is shown in Figure 8-7. -

Shofcralte

gs - &'

g0 o 4.._.5|‘ _5‘\-

Lining Cooirate .

Figure 8-7 : A Typical Cross Sectlon of the Tunnei _ |

Bridges

There are various locations where bridges have to be considered while selecting the

(1)

@

KLORR route. The foﬂowmg are very general consuieralton for seleclmg the brudge :
site : . : :

The span of bridge should be the minimum which can be achleved by -
selecting the best sile among various possible sites for a par!:cular bridge.
The construction will become difficult and cost will increase with the increase
in span of bridge. ' ,

" The bridge sile should be selecied such that very high abutment and piers
would be avoided. The construction of high abutments and piers is difficult
and the cosl increases as well. :

' Therefore generally, bndge of short span of 20 to 35m and low pier of 10m, *I" or *T"
haped girder preslressed concrete is adopled, and for long span of 60 to 100 m and
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high pier of more than 15m, the Dywidag post tensioning method is employed.

Type of bridge to be employed in this project are classified into four types, i.e. bridges
for crossing a small stream or a narrow path of the embankment area, crossing
medium stream or passing through developed area, crossing steep -walled valley and
crossing roads by loop line bridges inside the interchange.

Cutling Slope

Due to the unusually rapid pace of development for housing and industrial eslates,
cutling slopes at hilly areas are often faced wnlh the prob1ems of rockfails and
landslides. : : ; .

The rock mass around Kuala Lumpur area has already suffered from heavy
weathering under the severe tropical climate. Most of surface layers have changed
to soil and remaining rocks have rmany open cracks and joints. This is aggregated by

* rain water seeping into the cracks of rocks, causing frequent rockfall and landslides.

~ Selection of Cutting Area is similar to tunnel route selection. The following evaluation

criteria for drawing ahgnment were eslablished, taking inlo conmderahon of the

' suatable cull:ng area in conformlty with the present soil cond:tlons

- Avoid excavation in steep and heavily weathered places.
~ Avoid excavation in weathered sedimeniation areas.
- Select the cutting places which are well drained.

Avoid the cuiting in active fault zones.

Intersect perpendncularty the road route wnh the contour hne

8.3. 3 Trafﬁc Safely

Traffic safety aspect was considered in demgnmg the KLORR. Dnvers untemew survey was
conducted on the Karak Highway and the N-S Expressway to collect following information of
awareness of the drivers and to reflect it to the design of the KLORR

[0

@
@

)

Highways designed under high design slandard are more acceptable to dnvers from

the stand point of traffic safely and comfort

- Anxiety aboul roadside slope slippage in heavy rain

Awareness of the drivers in steep slope
Difficull to drive through sharp curve on down slopes
Karak tunnel is worse than Ipoh {unnel

Suggestions for the design of the KLORR are made as follows, from the standpoint of traffic

safety.

(1)

Ehmmate drivers' anxiely
it is normal and nalural ihat the high percen!age of drivers felt anxiely in the rain in
the slope section. Iiis recommended that the length and helght of roadsude slopes

_on the KLORR should be as small as posssb!e

@
)

@

) Keep:ng conslanl speed

it is important to keep a consiant speed of traffic flow not on!y for acc:deni prevenlaon
but also for comforlable dnwng Changing speed is one cause of accidents.

. Facilitate sleermg
. Inorderto keep a conslanl speed it is noted that the curved seclion after the slrmght

section should be des:gned smoothly.

Pay more attention to tunnel design Co
Saveral aspects were pomled out dnvmg in the tunnel, such as ws:b:hly, alr ventilation
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and emergency systems. According to the survey resulls, the following items should
be considered : :

- . Design of tunnel entrance : Usually, speedis reduced just before the tunnel
entrance. There are many reasons, bul anxiety and feelings of oppression
are some. The design of lunnel entrance should be well considered. '

- Genlle vertical alignment : The vertical alignment is recommended to be
designed at less than 2%, if possible around 1%, to make traific flow smooth

" and to minimize the speed difference, especially for lorsies.

- Provision of Emergency Refuge : Itis required to provide emergency refuge

for broken down vehicles in a lunnel.. The interval of space should be al least

1,000 m. ' ' .

The toli collection systems used in Malaysia for the existing toll expressways and highways -
are close system and open system. Considering the fength of the KLORR, toll charge fo be -
fair, 1o minimize stops at toli gate and to make common tolling area with the existing toll

. expressways, a close toll system is recommended for the KLORR. ’ ' _

~The KLORR will connect by three sys!em interchariges with North-South Expressway operated
under close toll system and with KL-Karak Highway operated under open toll system.

In the case of connection with North-South Expressway, it is recommended to introduce the
same price operation for through-iraffic and also the lrip-length base operation for traffic which
has a terminal of trip in the KLORR. . i -

In the case of connection with KL-Karak Highway -

° To move the existing toll barrier lo the northern side of the interchange with the
KLORR. ? : : '
e _ Toinstall the toll gates separately for every directional traffic at the rampways to issue

a licket and to collect toll fee which is different by directional traffic. .
Plan and Profile
Preliminary Engineering Design on the 1/5,000 Iopograbhicél map wafs conducted for the
88.81km long expressway, applying US or R6 design standard according to the landuse and
tepographic condition along the project road. Due to the mountainous terrain, 35 % of the
lotal length were bridge and tunnel sections. Sunimary of the design is shown in Table &-4.

Table 8-4 : Summary of the Preliminary £ngineering Design

 Section Unit Section 1  Section 2 Section 3 Tetal
Length m 22830 37580 28500 - 88,910
(Cut and Embarkment) m- 13220 22580 22390 - 58,190
 (Bridges and Viaduct) m 6,050 9270 ) 25,430
{Tunnels) - m 3,560 © 5,730 . . 9,290
Right of Way m 60 60 60 ~ 100 '
Number of Lanes © lane 5 6 6 6
| Geomelic Deslgn Standard | . - RE (M) REM) us QY .
Deslgn Speed : kevhe 80 Y 100 80~ 100
Minimum Radius m 800 800 8GO 800 '
Maximura Grade % 4 4 3 34
Type of Pavement Asphaft Concrele
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1) Horizonlal Alignment

Table 8-5 shows the results of the horizontal design by frequencies of usage of horizonta!
radius by i{s class. In Section 1 and Section 3 tendency of usage of radius is almost the
same, around 40% of radius are of 1,000 to 2,500 m and around 50% are more than 5,000

“m. Whereas in Section 2, reflecting steep mountain conditions, the usage of small radius less

than 1,000 became larger lhan other two sections.

Table 8-5 : Freqﬁency of Radius

Clss' Secton! . Section 2 sectond

.R:dl'rus L Length % . Lengih - % B L:ength %
Less than 1,000m . S98 44 - 6,077 162 . 1530 - 83
1,000t02500m sorr | 2 6,630 176 11,633 07
2,500 to 5,000m 1509 | 66 | - 2005 55 - 2017 71
More than 5,000m 14,448 50.1 22,803 607 13320 | 469
Total (m) ' 22,830 1000 37,580 100.0° 28,500 100.0

2) Verticé1 Alignment

Table 8-6 shows frequency of grad;ent of the verlical alignment. This resulls also dep:cls the
nature of the KLORR. In Section 1 which reflects hilly terrain, reduction of cutting depth and
filling by 1.5 to 3.0% are most frequently used. In Section 2, the gradients used are in wide
range and because of mountainous terrain the seclion with gradient more than 3% are 16.5%.
In Section 3, because of genl!e hilly terrain condition, 86% of Ienglh are wdh grad:ent of less

. than 1. 5%
Table 8-6 : Frequency of Gradient
Class Section1 . sédtion2’ Seckion 3
of : X ) _

Gradient - Length . % Length . % Length %
Less than 0.5% 3100 |- 138 | 8300 20 8,600 302
0.5% lo 1.5% o 00 | 930 | 247 | 590 | ss8
15%1030% | 19,130 8 | 13780 %8 | 4000 | - 140
Mare than 3.0% 600 28 6,200 165 0 0.0
Total 280 | 1000 37580 | 1000 26,500 1000

“Interchange Pfan and Desxgn

Connection of expressway with olher road is prowded only lhrough mlerchange iis not an
exaggeration lo say thal the function of the expressway depends fully on the planning of
interchange. The plann:ng of mterchanges on the KLORR is ccnducted by con5|dermg the
followings: - _

1) To Formulate ExpresswaylHighway Nelwork
One of the most imp'oriani function of the 'KLORR is to formulate nation wide
expressway and highway network. In KL Mefropolitan Area expressways and

highways are forming radial direction network. To connect them with each other and
to formulate nation wide network is a primary important function. _
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As for traffic function, to connect them will perform bypass function for inter city traffic
which come from the north, south and east of the Peninsula, Therefore, interchanges
are planned o connect both of the north and south sections of the North-South
Expressway and KL-Karak Highway. These interchanges will be systern interchanges
of class A and B. o

To Serve Generaling Traffic in Area

Interchanges are planned to connect the primary roads and to serve generating traffic
in the region, They are both north and soulh seclions of the Federal Roule 1 and
some of lhe State Roads. As they pass through the area where high volume of lraific
are generated, to connect with them will serve generating traffic demands effectively.

In the éa_st seclion where the existing roads are few, new roads are p.?oposed {o
improve accessibility such as Ampang Bypass and East West Link Expressway for the
alternative Roules A and B. . For the alternative Route C which pass through Ulu

‘Klang the proposed extension of NKVE is proposed to extend furlher to connecl the

KLORR, _ _ ﬁ
Accessibility to Development Area

Interchange areas are planned to serve generating traffic in the deveiopmeht area,
in the southern area three interchanges are planned to serve development of Pulra

" Jaya and KIIA projects. In the easlern area the interchange to connect the proposed

extension of Ampang Bypass and E-W Link Expressway will serve generating traffic
demand in Hulu Langat, if it is to be developed A ' : :

interchanges of the KLORR with other roads are studied and thifleen interchanges are
identified based on the future highway network configuration. There are three lypes of
interchanges, namely, System Interchange Class A -- interchange of expressway with other _
expressway, System Interchange Class B -- interchange of expressway with highway and
Service Interchange -- interchange with ordinary road. Table 8-7 shows the proposed
interchanges with the classification. : '

Table 8-7 : Proposed Interchanges and their Classification

1C N, location | ~  ConnectingRoad | Classification ofthe |  Classification of
o i _ : - Connecting Road - Interchange
i | Rawang Hodth - South Expressway .l.Exp(essv-r'ay .. System{A)
2 Templer Park | Federal Rovte § (in_ Ipoh}) - Highway ~ System (8)
3 | BauDem | StateRoadtz Ui UnYam) Primary . Senvice
|4 Gombak KL - Karak Highway . : | Highway . System (B)
5 Ulu Langat Ampang Elevated Highway Extension C Highway  System ®)
_ 6 Ul.u Langat - Stale Road BS2 (Jin. Ulu Langaly o I;"n'mary' 7 : Service
-7 - Ulv Langat East - West Link Extension ; Highway _ System (B)
8 Kajang Federa) Route ¢ {Jin. Semenyih) " Highway System (8)
o Kaiang Ki - Seremban Expressway ' Expressway System (A)
10 | Putataya Pulra Jaya Urban Molorway Urban Motorway System (8)
1 Pulra Jaya Damansara Puchang Road Prima}y Senvice |
12 Putra Jaya | Putra Jaya Senvice Road : . Prmary © Senvice
13 Kua!a. Langal North-South Central Link Expressway Expressway System {A)
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interchange locations are determined predominantly by the alignment of the proposed

. expressway, but sometimes they are adjusted due to the limited land availability for

interchanges, conslraints from nearby existing or committed interchanges and difficull terrain
conditions and 50 on. Figure 8-8 shows interchange location and configuration.

The focation and type of inlerchange with the North-South Expressway or the KL-Seremban
Expressway are planned and designed faking into account of exisling and commilted
interchanges, which are located within short intervals. For those interchanges, several
alternative interchange plans are prepared and evaluated for comparison.
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Chapter 9 FUTURE ENVIRONMENT AND MONITORING

.91

9.2

Major Environmental Impact and Mitigation for the Preferred Route Alignment

Although an oplimum ahgnmenl and design have been examined laking into account of the
environmental COﬂdlllOl’lS in the pro;ect corridor, some unfavorable impacts will be
unavoidable.

Major environmental 1mpacls and mitigalion measures for the preferred route alignment are
assessed, such as soil erosion and water pol[uuon in the construcl[on phase, |mpacls lo the
flora and fauna and so on,

The comments from DoE (Depa’ﬂment of Environmenl) include the followings :

1)  Detail geological and geotechn:cai study are required in the mounlalnous areas
identified as high risk soil erosions and slope failures.
2) Land developments should follow the Development Gurdehnes for the h:IIy areas
- prepared by Town and Country Planning Oepadment.
3) ' The project implementation may cause soil erosion followed by some short-lerm

_ localized flooding at the upsiream of existing stream. :

4)  The proposed highway will pass through five forest raserves and park areas. The
indirect impacts of the loss of forest will create a ‘chain of deterioration on the exisling
environment, especially flora and fauna, due to the disruption of vital role played by
the forests. An action plan o preserve the flora and fauna should be prepared. -

$) - The proposed road alignment passes through the waler catchment areas and crosses

: some rivers and streams whaere lhere are municipal water inlake points. Proper
mitigation measures inctuding monitoring system should be prepared.

6) - The project implementation will cause relocation and resetllement of the people

: including Orang Asli. The resettiement should be done with the related authorities.

'7) - Vibration generated by the tunneling work will have éffect on the structures such as

Bailu Dam and other surrounding buildings. - Detail impacts and countérmeasures
~should be examined and prepared. ' ' : '

"Although the prefiminary eng:neermg study is conducled based on the environmenlal

considerations, some sensitive issues will require a detail study such'as the delail geological
and geotechnical study for the slope stability, tunnel consiruction method, etc. in the

lmplementatlon of delail engineering study.

Environmental Managernent Programme

The Environmental Management Programme (EMP) is formulated lo provide an overall quality

control for the proposed Project. itis required to ensure that the recommended procedures

or actions in the PEIA Report are carried out accordingly. The programme covers the
followmgs

1) Desrgn Guidelines -

The Design’ Gurdelmes cover rvles and regulahons conlalned in the Enwronmental .
Quality Acl, to regulate drainage design, almospheric emission, ncise and wasle water
discharge. o

2). Construction Guidelines

To make environmental |mpacts mrmmum the foliowing construcllon aclwnhes are

regulated.
)] Minimize damage and interference

i) Tralfic management plan
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- iii) Fire service access
‘iv) - Restoration of existing facilities
v} Cieaning up

vi) Safely measures

vi)  Soil erosion contro}

viij  Pollution control

3) Operation and Maintenance Guidelines

During operahon and maintenance phases, emission of air and noise as. well as
sewage waler d;scharge shouid comp!y wnth regulations.

: Momlormg Programme

~ The objective of the enwmnmenta! momtonng programme is to aci as an eary waming sign

against pollution or undesirable impact o the environment. Wilh early detection, appropriate
remedial aclion ¢an be expeda!sously carfieg out lo prevent further deterioration of the
enwronmenl . :

A regular monitoring programme for waltér, air and noise has to be drawn up because the
success and efficiency of miligation measures against these residual effects may vary,
resulting in uncerainties in the degree of impacts on the environment. Monitoring
programmes should also extend lo traffic flow, aqualic life (with assistance from the
Depariment of Fisheries), forest activities and wildlife (with assislance from Perhilitan). The
frequency of monitoring and the parameters to be measured are shown in Table 9-1 and the
location of the monitering are shown in Figure 8-1. . C :

Figure 9-1 : Location of the Eavironmental Monitoring
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Table 9-1: Environmental Moﬁitoring Programme

Environ- ] Frequency ' Location
mental Parameter - :
Impact Construction | Operational Sampling Site © landuse
_ Phase Phase ' '
TSP {Tolal Suspended Particles) | . Al @ Kajang Town Commetcial Area
Alr NOx, SOx, CO and HydroCarbon
Quafity | Wind Direction end Speed | 3 months 6months { A2:Templer Park Resldential Area
: Ternperature and Relative humidity :
: - A3 Hulu Langat Rural Area
Nolse 24-Hour sound level meter reading | - 3 months N1 : Kajang Town Commerclal Area
o {Earthwork Gmonths | N2:Templer Park Resldential Area
Slage: N3:Hululangat . } Rural Area
: monthly) ) NS: Karak Highway [ Traffic Zone
: - | pH, Bday Biochemical Oxygen 3 months W3:89. Batu - Residential Area
Woater {BOD), Chemical Oxygen Demand | (Monthly for WS ! Sg. Gombak Near Seltiements
Quality {COD), Tolal Suspended Solids | TSS during W7 :8g Kelang Resldential Area
' (TS5), Ol & Grease (04G) and E- the ) W9 5g Ampang Recreational park
col counl, Temperature and | Earthworks ' W12 :Sg Langat Rubber Plantations
Dissoived Oxygen {DO) | Stage) Wi3:5glangat | Resldential Area
9.4  Roadside Development for the Environmental Preservation

Environmenlal countermeasures for expressways are generally implemented within ROW
{Right of Way) such as buffer zones, noise barriers and so on {0 sources of nuisances such
as vehicular traffic. The countermeasures, however, should not be examined only from the
standpoint of road construclion, - It is important to restructure and fo provide a favourable
land use pattern along expressways. ' '

) B_asica!iy. there are two sikalegies to promote favourable conditions along expressway
“corridors. One Is 1o control the construction of houses, schools and hospitals which are

sensilive 1o vehicular traffic nuisance. The otheris lo redevelop the corridors for commercial
or industrial areas which are not very sensitive to traffic poilution. The residential areas can

be provided behind the commercial orindustrial areas.

Tha construction of expressways may deteriorate natural and social environments, but at the
same lime it will provide belter accessibility and stimulate urbanization in the areas. The
KLORR may provide adverse environmental impacts in some existing developed areas.

Fulure urbanization pressure generated by the KLORR will change the existing land use. It

-is recommended that urban davelopment plans should be prepared or reviewed to provide

a preferred roadside land use pallern. -

The construction of urban trunk roads will encourage the expansion of urban areas. Road
side areas especially inlerchange areas are suilable for development of industries and
residential areas and should be cordoned by the bulfer zone. Figure 9-2 and Figure 9-3
show a roadside development plan for the area of Kajang and Bangi, respeclively.
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Residential Area .
{Commercial Area) . Buffer Zone Buffer Zone _ Industrial Area

Figure 9-2 : An Example for the Provision of the Buffer Zone and Block Shape Arrangement
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Chaptér-10 MAINTENANCE, OPERATION AND TRAFFIC

SAFETY

10.1

Malntenance

Maintenance and repair are essential works o keep the roads and associated facililies in an
initially constructed or later improved conditions. This will ensure srnooth and comforlable
{raff c flow on the expressway contributing io traffic safety. :

The mamtenance work on the KLORR wﬂl be divided into lhree componenis like other
expressways or hlghways They are:

)

2)

Routine Maintenance

Rouline maintenance tasks lnclude daily inspection of roads, slructures and other
related facilities. Objecls of Inspection cover pavements, embankments, bridges,
tunnels, slopes, fences, guardrails, signboards, etc. This daily inspection is aimed
al early delection of any defects, damages, wear and tear of slruclures and facilities
on the expressway. The resulls of the mspect:on are reported for follow-up

_ maanlenance work if necessary.

Penodlcal Malntenance

Pericdical mainlenance mvolves a detailed inspection, checkmg and testing the
condition of various facilities at cerfain fixed time intervals. As the name suggests,
the maintenance is performed in fixed time cycles, such as yearly or hall-yearly,

“monthly or weekly depending on the type of facilily and maintenance items. Defecls

or damages are promplly reported for repairs or remedies. Periodical maintenance

“also covers the tasks of cleaning the pavements, signboards, guardrails and other

facilities such as the upkeep of vegelalton along the expressway, cleaning lunnel
waﬂs and painting. ‘

routiRE | . o]  oanvinseecTion
] manaerance =1 ‘

.

r— ¥ | PERIDOICAL IHSPEGTION

- CLEANING

j PERIODICAL
MAIRTENANCE {77 MAINTENANCE

¥ VEGE TATION CONTROL

L— P PAINTING

. KEPAIR WORKS

INCIDENTAL
-1 MAINTENANCE

+ ACCIDENTS
« DISASTERS
+ GENERAL DAMAGES

p-| srecaLmsPECTION

Figure 10-1 : Types of Maintenance Works
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3)  Incidental Maintenance

Incidentlal maintenance is work carried out 1o restore the expressway and related
facilities to their normal functioning condilions after they have been damaged during
road accidents or natural disasters such as landslides, avatanches, elc. Figure 10-1:
shows the types of maintenance works.

Traffic Control and Surveillance
The KLORR will be an expressway operated with fuli access confrol. The traffic on it will be

of high speed and high volume. -To operate this kind of road propeily, a suitable traffic
conlrol and surveillance system should be infroduced in order to maintain smooth traffic flow,

. 1o rescua those who are mvolved in accndenis and to restore al smmedaately to a normal
cond:hon . .

© As traﬂ' ¢ volume increases, the occurrence of incidents or acctdents on the expressway will

affect traffic not only on the expressway itself but also on its connecting roads. The traffic
conlrol and surveillance system aims to detect these occurrences and minimize the influence

- of the incidents by presenlmg adequate information to drivers and controlling lraffic flow.

| The traff c oonlrol and suwealiance plan for the KLORR is proposed as shown schematicalty

in Figure 10-2 _
Operation of the KLORR as aToll Road

The KLORR will be operated as a toll highway under a privalization scheme. Itis proposed
that the toll system of the KLORR be a "closed-system”.  This means toll booths at
entrances and exits are needed to be installed.

The main tasks of the to!l road operal:on are:

(1) Issuance of t:ckets to road users at the entrance booths.

(2) = Collection of 10l fees at the exit booths.

{3} Maintenance and repasr of toll operation facililies and equmenl
{4) Record of road users' trips. -

(5) Distribution of revenue to concessuon companies.

(6) - Agreement among concession companies.

{7) Management of the whole toli road operations.

The details of special and important tasks are as follows:
{1 ‘Record of trips
_ Daily records of every vehicle ‘i_rip should be stored at the exit toll booths. The
collected toll revenue for the day will be lallied against the trip records. If the

- difference between them is considerable, an investigation would follow.

Trip records of length and toll fees should be stored commonly by the concession
companies which manage the KLORR and the other connected toll expressways.

(2} Agreement among concession companies
An agreement should be made among concession companies which manage

- ¢connected toll exXpressways regarding the drslnbuuon of -collected toll revenues
based on tnp records.
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' Improvement of Traffic Safety Environment

In order {0 reduce the number of accidents, it is important and necessary to consider the
amelioration of the traffic environment from both engmeers and road users’ standpoints. The
driver interview survey was conductled to obtain users' opinion and observations,

Based on the results of the interview survey, the following improvement plan is proposed.

1)

e

!nslaﬂdlwn of Equipment for Hazard Conlrol

"Anxiely about roadside landslides, espec;a!!y In a ralnstorm is one of the greatest
-concerns for drivers dunng their 1ourney in the mountam area.

Itis imporiant lo predict a hazardous situation before it happens based on quanlity
daia obtained by automatic measuring equlpmenl such as:

« . Aulomatic Observation Eqmpment for Landsllde
. Rain Gauge
. Anermometer of Streamer

Most drivers on the expressway request information on weather conditions and {raffic
regulalions before they arrive at the location. Therefore, it is necessary o provide
an informalion system such as changeable message signs, radio systems and so on,

- lo convey up-to-date information {o drivers

~ Safely improverment for Tunnel Seclion

The survey results about the KL - Karak Highway indicate fears of drivers for tunne!
salety. For the new tunneis which are to be conslructed, safeiy measures should be
upgraded.

The poll on drivers’ opinions and observalion of tunnei safety on the N-S Expressway
showed betlter results than that on the KU - Karak Highway survey. Safely measures
for the KLORR tunnels are expecled 1o be provided on the same leve! as those
provided for the Ipoh Tunnel or belter one.

A1) Inside Tunnel

To maintain the service level of the KLORR, the same imprdvemenls to the
Ipoh Tunngl should he considered as follows:

- Provide guide signs to indicate escape route(s)
- The condition of the exisling guide signs will be improved such as
larger and higher-visibility signs.

{2) Outside Tunnel

Same as for both the Genting and Ipoh tunne!s, 'itris strongly advised lo have
guidance and warning signs installed in front of the tunnel entrance.

When an accldent, fire or vehicle breakdown occurs inside the tunnel; itis
very imporlant to make other drivers aware of itin order to prevent any further .
accident and to minimize damage.

Yo prohibit any further drivers from entering the tunnel when an accudenl '
occurres inside the tunnel is of upmost lmpodance '
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Safety Measurement in Hazard Seclions

)

@

Steep Slopes and Sharp Curves

The 5ur\rey resulls show that steep stopes 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 slope seclions.

A high priority improvement plan advises that safety measures need to be set _
up on sharp curves and downward slope seclions on the KLORR. '

- Long Straight Sections .

It is known that the long straight sections of an oxpressway / highway are the
“black spots”. The monotonous environment in these long slraight seclions
is inclined lo lead drivers to unconscious driving and somelimes even to
hypnosis. Unconscious driving on these sections results in short headway
driving which is the main cause of fear-end collisions. o

Improvement of Traffic tnforma!ion Dissemination to Road Users

Itwill be useful and impodanl to present traffic information to drivers not ohly o keep

effective trafic flow, but also to provide a valuable service on the KLORR. The traffic
information guide for the KLORR is mainly used for lraffic management espacially in
the urban areas. ' :
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CHAPTER 11

PROJECT COST ESTIMATES

1.1

‘Cons!ructibn Cost

The implementation of the pro;ect quI be ca rned oul under the staged construction plan and
the cost of each road seclion is estimated in 1995 prices as follows :

Table 11-1 : Construction Cost of each Seqlion

Unit : miltion RM
. Seclion Length Constiyction Land Engineering Environmental “Tolat of
o {m) Cost Cosl* - " Cost . Protection Costs
: Cosl :

~ Section 1-1 - 10,490, 520.2 :29.5 26.0 52 580.9
~ Section 1-2 12,340 687.2 69.7 344 6.9 7982
Section 2-1 - 23,000 1.042.7 1839 52.1 104 1,289.1
~ Section 2-2 14,580 §05.2 427 303 6.1 6843
Section 3-1 10,200 3521 55.3 17.6 .35 4285
section 3-2 18,30 737.2 '83.4 369 .14 854 .9
Total 88,910 304461 « 4645 197.3 39.5 46459

Note : * Land Acquisition and Compensation

The direct costs of conslruction of structures including foreign and local portion are
eslimaled as shown in Table 11-2. The amounts are slightly higher than the cosls estimated
in alternative route study shown in Table 7-1. Struclures such as lunnels and bridges are
reqmred in view poinis of environmenlal protection as follows:

1)

2}

~ Tunnel

Although the Iength was reduced, number of tunnel mcreased spasnol to make lhe
: cutung siope too high.

Bﬂdge

As bridges were designed to cross streams on 1:5,000 map which could nol see by
- mosaic photograph at alternative roule study, the number of the bridges increased
SO as not to make embankment {00 hlgh

Table 11-2: : Direct Construction Cost for Slruclures
, Unit : million RM
Desciiption Quanlity Foreign Local Total
General LS. 67.3 127.2 1245
Road Work 58,190m 270.2 3224 5926
Bridge 21,430m 71286 6846 1,397.2
Tunnel L} 290m 6383 3186 956.9
Interchanga ™ 13 locations 2524 5055 757.9
Misceltangous : © 39 2.4 55 ;
Total .- 19439 1960.7 30446

11.2 . Maintenance, Operation and Monitoring Cost

-

Toll Operation

The foll operation work consists mainly of toll management and loll collection. The :
cost estimales are made for the following ilems : . .

° Supervisiqn of tollway operations
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. Maintenance and repair of tollway facilities and equipmen!s
. Traffic control and prowsuon of information during the occurrence of incidents
on the road
° Administration

As for the toll collection aspect, manpower is required everyday.

2) Environmental Monitoring
The environmenlal quality momionng programme for the KLORR consists of the
foliowang ilems '
° Air quality monitoring programme
L Nolse quality monitoring programme
] Water quality monitoring programme:
The estimate includes the cost of data collection and analysis for each programme
- and also the cost of an additional laboratory test, site inspection and audit survey.
3) Cost of Mainlenance Operaticn and Monitoring
The summary of ma;ntenance costs for every year and for every five years, the foll
operalion cosis and the enwronmenlal mon:ionng cosis are as foiiows
Tabie 11-3 : Total Cosi of Mainienance Operation and Monltonng
. (RM in Thousand)
Road Mainlénance {per year) ' _ “RM - 10,800
Toll Operstion {per year) : - RM 7,556
Environment Monitoring {per year} KM - . 213
Total for each year o _ ' &M 18,569
Heavy Repair (every five years) RM 1 1,730
4) Maintenance and Operaiion Cost of Each Sechon
The mamienance and operalion cost of each sect:on are shown in Table -4
Table 11-4 : Maintenance and Operation Cost of Each Section
(Unit : RM in Thousand)
Annual Cost : Total of Per S year
Section Leagth AanualCost | -~ Cost
(m) Maintenance | Operation & ' Maintenan
_ Menitoring ¢e
Section 1-1 10,490 1,076 1,037 2,413 1,694
Section 1-2 - 12,340 | 1,266 1,215 2,481 1,588 -
Secton 2-1 23,000 3370 1,538 4,908 - . 1,798
Section 2-2 14,580 2,133 . 973 3,106 . 1,891
Section 3-1 10,200 . 1,046 1,064 2,110 3372
section 3-2 18,300 1,909 1,942 3,851 1,287
Total 88,910 10,800 - 7,769 18,569 - 11,730
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Chapter 12 PROJECT EVALUATION

The Scheme for the KLORR has been formulated in thegpreviou:s chapters. There i$ no alternative -

ptan regarding the main features such as alignment, cross seclion etc., thus the objeclive of the

~ project evaluation in this chapler is to examine the economic and fi nanciat viability of {he formulated
scheme,

The sensmvnty analysis for economic evaluahon is made for the changes in various economic
conditions Inc!udmg the GRDP growth rale of Selangor Stale,

1'2.1 Econpmic Evaluatcon
' Thé economic evaluation is made for the following project cases.

‘(@) The proposed scheme as a whole based on the condition that the project is:
"~ implemented during the years from 1997 to 2001 as shown in Figure 12- 2

(b) The proposed scheme by section based on the same schedule assumed above The’
- seclion 2 is subdivided inlo two segments, since the section length is refatwely long .
and requires farge amount of construclion cost. .

: S_eclion 1: The sechon from lhe Narth-Soulh Expressway in lhe North to the KL-

Karak Hnghway
Section 2 : Segment1 ; The section from KL-Karak Highway to the Hulu Langai
. Road

Segment 2 ;. - The seclion from the Hulu Langat road o the Federal
Road No 1in the Soulh :

Section 3 : The seclion from the Federal Read No.1 {o N-S Central Link

PR R

R e ]

-
TR B

A .

FEACHE (LGt

e

[T PSP ey

.Figure 12-1: Segments of the KLORR
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(&) The proposed scheme as a whalo according to the implementation schedulo i finally
: proposed m this study

For the evaluation, the following cond:ttons are assumed

(a} The life of the project is assumed to be thirly (30} years
(b} - The discount rate is 12 % per annum. '
(¢)  Theimplemenlation schedule is lenlahvely assumed as follows :

‘The schedule is prepared by assuming that the project would be implemented wnthm the .
“shortest period, and that the required penod be one year for detailed demgn and four years
for the conslruction. :

© e97 1998 1999 1 2000 | 2001

Detalled Engineering

' Land Acquisition

Construction

Flgure 12-2 . Teniallve Construction Schedule

Among the various benefits derived from the implementation of the road network plan, the
following factors are counted as the economic benefits.

(a)  Saving in vehicle operating cost
{b) Saving in travel time cost
(9] Reduction of traffic accident

Table 12-1 shows the ‘estimaled benefits in 2003, 2010 and 2020. The benefils are
interpolated by assummg a constant annual growth rate for the intermediate years and
assumed o remain at the same leve! as thatin 2020 for the years aner 2020. '

Table 12-1. : Estimaled tconom:c Benefits

_ (RM Mitlion)
Benefit 2002 2010 | 2020
VOC Saving 3349 15328 32585
Wholz Length of the Time Saving 1935 . 83585 1,498.0
KLORR Accident Sawng 0S5 | 35 . 35
Total : ' 5290 | . 24729 . 47880

The economic feasibility of the KLORR as a whole is svalualed based on lhe assumed
schedule. The result of the economic mdicalors is shown in Table 12-2;

it is found that lhe KLORR prolect is highly economically feasible.

Table 12-2. . Evaluation Indicators for Whole Lenglh
~ Benefit-cost Ratio (B/C) - o 308

Net Present Value (NPV) (RM Miltion) " 54935
internal Rate of Return {IRR) (%) . : 27
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The evaluation resulis of the KLORR by seclion are shown in Table 12-3, which indicates that
the B/C ratios in all the seclions are higher than 1.0 except for the segment 1 of the section
2. These sections are eco_nornical[y feasible even if they are implemented individually,

The highest BIC ratio is found in the cases of Seclion 3, which is the southern part of the
KLORR, where impressive development projects like Putra Jaya are on going. Ths second
highest is the segment 2 of the Section 2, the south eastern parl of the KLORR. As a resuli,
the section 3 should be given the highest priority for the implementation .

After the completion of the section 3, the seclion 2 segment 2 is gwen the higher priority than

the other sections, considering that the additional implementation of sechon 2 segment 2 has
the hlgher evaluation indicators than the other cases. - _

Table 12-3 Economib Evaluation IndECalors by Section

B/C * NPV ' IRR
- | RMMiiony | @)

Section 1 - 162 484.1 182
Section 2 Segment 1 0.51 ' -366.7 7.2
: " Segment2- | 4.38 : 1,3315 254
Section 3 . 5.45 33292 - 29.0
Section3 + Sectont = | 330 35385 230
Section 3 + Section2 Seg. 1 . 285 2,7746 214
Section 3 + Seclion 2 Seg. 2 ' 5.16 4,775.5 28.0

Financial Analysis

Basa Case Evaluation -

 Base case aims {o evaluate whether the prOject cost can be reimbursed by the levied toll

under the given conditions which are examined from the existing privatization projects.
(The condltlons)
| lmptemenlahon Schedute

Based on the economic evaluation, the highest priority is given to the Section 3,
followed by the Segment 2 of Seclion 2. Taking into account the development
schedule of the related projecls such as two ambitious projecls of Putra Jaya, KLIA
at the south, as well as the highway projects like Middle Ring Road i, KL-Karak
Highway and East Coast Expressway elc., the implementation schedule of the Outer
Ring Read is setup as shown in Figure 12-3 as the base case.

Out of the whole pro;ect,- the Segmenl 2 of Section 3 might be included in the South

Kiang Valley Expressway (SKVE) project, which is on going as an another privatization
project, hence, the case excluding this section is also additionally examined.
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{Completed by 2005 - § lanes)

- ————— e —— ——

Il MalaysianPian
iy TMP o gMP
. \-\\_\—-‘ V
Phase Package Year R
: 1996 2000 2005
Section 3 _ Segment 1 _ e -
] Segment 2 CreEssses B B _
Seclion 2 _Segment 1 e E‘_‘_‘m
L Segment 2 i
Seclion 1 Segment 1
- Segment 2 _

i:::l D.0 { Detail Engineering) Construction
_and LA({Land _cquis?tion) :

Figure 12-3 lmp!eh\enlation Schedule for Base Case
Toll Rate N
The toll rate for the Outer Ring Road is assumed to be sel as shown in Table 12-4 as
the base case, the growth rate of which is following the case of the North - South

Expressway and North - South Central Link. .

Table 12-4 : Toll Rate of Project Road

Year Base Case"

2000 | 12,6 Mgskm

Note: 1) Base Case Folowing the concession agréement for Noith - South Expressway the tell rate In 2000 is oblained
from 10.0M¢MKm in 1996 % 1.06" = 126 M¢/km, the toll rale is raised every 10 yrs al 6% per annum
afier the year 2000. : : _ :

2} Above figuee s appfied Yo passenger cars. For the othes vehicles, the same growth rate Is appiied to the current
rates. : . o

: Traffic Volume

The traffic volume for the base case based on the implementation schedule is
_ summarnized as shown in Table 12-5. o : R

Table 12-5 @ Traffic Volume on Quler Ring Road
' {vehiday) °

. Year
Secion

2000 | 2000 § 2002 | 2004 | 2006 | 2010 | %

c1a-c12 | 10000 | 21000 | 22800 | e300 | seom0 | esoco | sa700

c12-c11 § 10000 | 2300 | 20400 | 230 { sec00 | eomo | saze0

Ci=1c10 | 1050 | 080 | 20200 | #8400 | s700 | 70000 | 80800

10~ | 11,40 | 2000 | 28000 § es300 | sa500 | 78100 | 83500

Ce-IC8 ‘ 25800 | 51800 | 51500 | en100 | w00 | o230
Ca~icT . . ar200 | sopo | 72000 } ss000 | s00e00
cr-cs | - . si.000 § 60800 | B1.000 | 93300 | 118000
G605 |- . . .| zs000 | s10m | 0000
EE~ICE - . . . 12500 | 2000 | sheo0
GA-K3 . . . 19000 | 20500 | 46000 71,100
G3-1C2 . . - assco | a1300 | se200 | 80800
K2~ . - - 17800 | 24700 41_#:0' 86,500
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~Concession Period

The concgssion penod is significantly sensitive for the financial viability. The projec!
requires a huge amount of project cost and rather long period for its conslruchon
therefore it is tentalively assumed to be as follows in this Study.

a} - 30years including construction period
b} 35 years including conslruclion period
c) 40 years including construclion period
d). 45 yearsincluding construction period

Equnty Share and Long Term Loan

Because of the large amount of investment, the equity share (equity 1o loan altocal:on
ratio) is supposed {o be comparatively low if exclusively prepared by the private

. seclor. Hence, the equity loan allocation plan is assumed as follows :

Table 12-6 : Financial Plan

Table 12-7 : Long Term Loan Conditions

Financial Resources

Share . _ Lean Type
y Lean Conditions - :

Equity 0% Commerclal Lean - Government Loan
Commercial Lean 60% Annual Interest Rate !.1%_ 6%
Government Loan 20% Draw down - Pro-rale lo the Costs :

_ ) S during construction -

Total 100% period

Maximum Lending 15 years 15 years
Period
Grace Period Syears Syears
Repayment Uniform Amount Uniferm Amount
intluding interest including Interest
portion portion
Short Term Loan

The lendmg period of shorl term loan is assumed Lo be ong year and the mteresi rale
is 9% per year.

Ltand Acquisilion

The land acquisition and compensation cost will be paid by the goveroment at the
initial stage. However, all the cosls are assumed to be reimbursed to the government
by the concession company after the repayment of long-term loan.

itis also assumed that the reimbursement is made during three years.

inﬂatlon Rate '

The inftation rate for the financial analysis is assumed lo be 4% per annum for both
the foreign and tocal portion of the construction and operation / maintenance cosls.

Tax

The total tax is set at 30% of the net profit before tax, lakmg Into accounl the

corporate income fax.
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{Results of the Evaluation for Base Case)

Table 12-8 shows the evalualion indicators for the base case by allernative concession
period. Other conditions appticable to all the cases are exactly those as denoted in the
previous section. ; : .

From the results, the following findings are pointed out.

| 1) The FIRR is lower than 11% in any case, even for the 45 years concession period,
therefore the financial return of project is not sufficient under the given conditions.

2)  As for the case "Excluding Section 3 Segment 27, it is found that the FIRR is
further lower and less profitable compared to the "Whole Project” case.

Table 12-8 : Financial Evaluation Indicators for Base Case

! Concession Period (yrs)
~Case Fipancia! Evaluation Indicators
' ' 30 : 35 40 45

. Financial Internal Rate of Return 6.89% 8.57% 9.64% 10.38%

Whole (FIRR) : s i 081 070 0.81 0.89

Project 8/ C Ratio: . . -1,268.0 -941.0 -$37.0 -347.0
Net Present Vaiue (NPV) {(RM'million} 4.89% 7.82% 9.46% ~10.50% .
Return on Equity (ROE) Q.87 0.87 0.87 0.87
Pebt Benvce Coverage Ratio {(DSCR) - :

: Financial Internal Rate of Retuin 5.89% 7.56% 8.85% 9.76%
Excluding (FIRR) - : - 052 061 070 . 0.79
Seclion 3" § B/C Ralio ; S Y -1,4540 | -1,1650 . -885.0 --614.0
Segment 2 | Net Present Value (NPV) (RM'milkion) 3.67% 6.41% 8.41% 967%

Return on Equity (ROE} 0.71 0.7 071 071
ert Sefvice Coverage Ratio (DSCR) i : :

Nole: DSCRis defined as follows | DSCR =(Bt-CH/{LL+1)

Bt T Revenuginyeart
ct : Operating Costin yeart _
Lt : Repayment of principal postion of loans

It : Repayment of interest portion of loans
12.2.2 Allernative Cases
Sinca the base case is not financially desirable, some a!temaliveéondi‘tions afe assumed by
either reducing the construction cost and debt service of increasing the revenue. The
alternative conditions are as follows:- ‘
(a) Staging of Construction :
{b) Reduclion of Implementation Length
{c):  Appication of Higher Toll Rate

As a result of the financial analysis, the casés where high proﬁta.biiity, higher than 11% of
FIRR, can be expected are sumniarized in Table 12-9. N -
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Table 12-9 : Case with Higher Profitability

Case - . . Conditions

Toll Rate’ ‘Concession Period
1) Reduction of knplementation Length ' o
{Section 3 + Segment 2 of Section 2) Mét26 40 years of more
2} Higher Toll Application (1) M{18.9 : 35 years of moe
3) Highet Toll Application {2) " . M$252 I0years .

As for the first case, 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 Ieasl since the govemmenl
budget is not sufficient to carry out :

This sduatlon wilt not be consmtent with lhe govemmenl perspectwes of lhe KL retropolitan
7 reg:on

In the second and lhu'd cases, a hlgher tolt rate should be applied on the KLORR. The second

case is the one thal the concession period of more than 35 years is assumed. On the other

- hand, the third case is the one that the concession period is confined within 30 years based

on lhe existing privatization scheme. Accordingly the toll rate for the second case is

M¢ $8.9/krn, while for the third case it becomes a higher rale i.e., M¢25.2/km. A hlgher toll
application may be justified by the following reasons.

- a) Benefil Principle

Based on the benefit principle, the beneficiaries should pay for the broject cosi.. The
KLORR is designed so as to have the capability to offer a congestion free travel above
design speed of 100 kmihr with controlled access, which provides the users
operauonal freedom :

The road users are the primary benefi ciaries of the pro;ecl therefore, should pay for
the cost in terms of to]l charge.

'b) | ToliRate on Other Hnghways "
| In case of other highways, a hlgher toII rate can be found accordlng to the concesswn
agreement. In case of the Shah Alam Highway, the toll rale for the section from K-
Seremban Expressway to the N-S Central Link will be RM3.20 in the year 2001, which
is equivalent to M¢16.8/km. -
| in case of the Dedicated Highway, the toll rate is calculated to be about M¢21.0/km,
€) : Beneﬁt rrom KLORR

‘Excluding the time benefit and accident benefit, since 1hey might differ by individuals,
the benefit received by the KLORR users are estlmaied as shown in Table 12 10.

Table 12 10 : Benert teceaved by the KLORR users

(uni‘l RM)
200 2005
Running Cost Saving ' - : 2041 | . C 18114
Fxed Cost Sa'-'mg R Ak - 1,412,457
Tolal _ : . 48165 1,185,601
Tolal veh-km on ORR by ORR users ' - 186,592 3.688,767
Benefit per vehicle perkm . o 0.258 0.322
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The average benefit recelved by the ORR users is estimated at M¢25.8/km for the year 2000
and M¢32.2/km for the year 2005 in 1985 prices. ' - _

Although it may be possiblé to apply a higher toll rate as mentioned above, should not be
excessively high compared to the other toll ways. '

The toll rate would be, therefore, desirably limited to approximately 1.5 limes the base case,

It is also noted that the concession pefiod should be extended to be longer than the existing
privalizalion condition in case thal relatively longer construction period is required for

~ construclion of tunnets and long bridges.

As 8 cohsequence. a higher loll rate, M¢18.9/km which will be 1.5 times the bas{a case

- should be applied in 2000 for realizing stable operalion.

As for concession period, at least 35 years are required taking into account the long
construction period. In practical sense, longer concession period say 40 years will be required

- in order to make the project sufficiently atlractive 1o the private seclor.

Sensitivity Analysis
The sensitivity analyéis is made for the following factors.
1) Higher growth rate of GRDP in Selangor

2) Changes in the eslimated project cost
3) . Changes in the eslimated traffic volume

1) Higher growth rate of GRDP in Selangor

The traffic forecast in this study has been made on the basis that the average annual
growth rate of GROP in Selangor is 7.0% for the period from 1995 10 2020. However,
the targel growth rate for Selangor state is 7.8% per annum as commanted in the third
Steering Commiiltee Meeling. Hence, the influence of the higher growth rate in
Selangor to the project is examined as a sensitivity analysis. As a result of traffic
demand analysis, the influence of the higher economic growth on the traffic demand
is found o be about 3% increase in 2010 and about 12% increase in 2020. (See
Appendix for more detail). ' -

Table 12-11 shows the FIRR changes due to the difference in GROP growth rate in

Selangor. : _
Table 12-41: FIRR Changes Due to Difference in GRDP Growlh
Concession Period © Original Case GROP Crowlh
© {years) (GRDP Growih 7.0%) . - T.8% Case .
Base Case s 8s7% . | . 939%
40 964% - ‘ 10.40%
®B 10.38% C10T%
Toi Rate 35 ' 110% 1212%
1.5 times 40 1205% C4207%
Base Case 45 12.65% ‘ 13.55%

in general, compared 1o the original case, the FIRR is pushed up by applying the
higher GRDP growth rate. : ' o s o

Hencé, it suggeslé that the following options may'be possib[e'{oir the privatization if the
higher economic growth rate is promising. o o
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a) Application of the {oll rate of 1.5 times Base Case, i.e. 18.9 ¢/km for 35 years
: - concession

b} Application of lower toll rate, i.e. about 16 ¢/km for 40 years concassion. -
Changes in eslimaled project cost

The KLORR particutarly passes through a mountainous area, which may involve more
uncertain faclors. '

Hence the following cases are examined in the sensitivity analysis.

a) - 20% increase of Project Cds! _
by  20% decrease of the Projecl Cost .

~ Figure 12-4 shows the FIRR changes due to lhe changes in the eshmaled cost for the

alternative toll level cases.

In any case, 20% increase of lhe project cost reduces the FIRR by as much as about
1.2% point, whereas 20% decrease of the prcuecl cosl will push up the FIRR by about

- 1.6% poinl.

In case of 20% increase of the projecl cost, the condilions for privalizalion will become |
more severe ; even for the case of 1.5 times higher toll than the Base Case, the
project is not so profitable. Accordingly, the toll level should be further raised to 2.0
times the Base Case in order to privatize the project since the application of fonger
concession period may be difficult.

In case the .prcjéct cosl is decreased as much as 20%, the FIRR for the Base Case
also exceeds 11.0%, therefore, the loll rate of about 15 ¢/km may brmg about
sufficient revenue to prwahze

Changes in estimaled traffic volume

In order lo examine the mﬂuence of the lraﬂ’c volume changes, the sensitivity test is
made for the following cases.

a)  20% increase of the traffic volume
b) - 20% decrease of the traffic volume

Figure 12-5 shows the FIRR changes due fo the changes in traffc volume on the
project road for the allernalive toll fevel cases.
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13.1

Note :

IMPLEMENTATION PLAN

Examination of Development Allocation to Highways

In estimating the development allocation to highways, it is assumed In the HNOP Study that
the percentage share of the highway development funds in the fulure will be mainlained at the
same level as the Sixth Plan Period.

The Table 13-1 shows the calcutation result of the development allocation to highways_.

Table 13-1 : Estimation of Dévelopment Allocation to Highways . :
N . . o ' (RM Mitlion)
Pian Period Allocation to Developmenl Funds | . %
Highways : ' Share
1971 - 1975 2MP) 663 9,793 68
1976 - 1980 (3MP) . 1,577 24,987 6.3
1981 - 1985 (4MP) 3,543 46,320 . 76
1986 - 1990 (5MP}) 4,850 35,300 3.7
1991 - 1995 (6MP) 6,299 55,000 115
1996 - 2000 (7MP) 9,344 - 81254 1.5
2001 - 2005 (8MP) 12637 109,887 11.5
2005 - 2010 (QMP} 16,987 147,708 11.5

1. Thefigures are expressed in current prices lor 1971 - 1890 and 1991 prices for 1991- 1995 and 1995 prices -
for 1886-2010. :

Souices ; TMP, FOMP, FMP, SMP,

Note :

3.2

The allocation to Selangor stale is estimated by further assuming that the average percentage
share of Selangor in the period from 4MP to 6MP can be applied.

As a result, the development allocation for highways to Selangor is estimated as RM486
million in 7MP period and RM657 million in 8MP period as shown in Table 13-2. -

Table 13-2: ‘Estimation of Development Alfocation to Selangor in 1995 Price

. (RM Million)
Allocanon to Selangor Allocation to Highway - % Share
1996 - 2000 (7MP) 486 9,344 52
2001 - 2005 (8MP) 657 12,637 52
2006 - 2010 (SMP) . 883 16,957 5.2

The % share of Selangor is assumed 5.2 %, which is the average of that for the period from 4MP to 6MP.

. !mplementatlon Plan _

_ Based on the analyses for determlmng the section pnonly and assessing the financial viability, -
the implementation schedule of the KLORR is proposed as follows. The schedulmg of each

secuons is also shown in Table 13 3.

‘Conditions For Privatization

Whelher of not the KLORR is Jmpleménled aé a privatized project is a p.ohcy matter of the
Government. Ifitis privatized, BOT system will be applied and the ORR is to be operated as
a toli road. The conditions for the case of privalization are as foliows :
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- Table 13-3: Proposed implementation Schedule

LTu!al' 53 FPicact

[ Section 3Sagmeri 2

MNovth South Expressaay a'l SouthN-S Central Link

18.30 4 8549

K" [ Lanes (graf Tions] 3597 fwaa[wgg] 000 | 2001 | 2002 | e | 204 | 2005

Section 3 Segirent 1

Fadera! Route 1 at Sowth-North Scouth Expresseay

1020 5 4285

Section 2 Segmenk 2 TRTEVIN)

Huls Langat Road-Federal Route 1 2t South 1434 - & 6543 = | R A |

Section 1 Segront 1 and 2 : \ T

North South Expressway # North KL Kanak Highwoy ne | 6 1379 N

Section 2 Segaeit 1 : -

L Karak HighwayHuls Langat Road L P 12891 L _ it
T0TAL ' o | 6 asise] 103 452 BP0 G431 50 5462 st 3510 3510

Mote é-w Lick Exteasion is scheduted 1o be comypfeled in 2001,
Among Etevaiad Bypass bs schedded ta be completed by 2005.

1)

2)

3) .

4)

5)

Projecl

To!al Length
Tolal Project Cost (in 1995 pnces)
of which Conlruction Cosl
{Including Environmental Cost)
Detail Engineering
- Land Acquisition Cosl

r I Detad Enginoering

Land Abquisition

851 Construction

: 88.91km
: RM4,645.9 million
: RM3,984.1 million

. RM197.3 million -
: TM464._5 r_ni!lion

' Toll Rate

Finance

Debt equity ratio is aSSumed as 80 : 20 in the analysis, however, itis more desirable
to increase the equily to 25 % of the inilial investment if possible, in order to realize

more slable operation. in lnis case, the financial composition will be as follows :

(in 1985 prices} .

‘Equily RM1,045.36 milion . (25%)
Commercial Loan RM2,2989.77 milliop  (55%)
Government Support Loan RMB836.28 million (20%)

in the year 2000:M¢ 18.9 per km will be applied.

The toll will be raised every 10 years wiih the increase
fale of G % per annum.

Concession Period 40 years including the construcii’on period is applied.
If the toll is higher than M¢18.9 per km the concession
period can be reduced.

Govemment Support

- As a government soft loan, 20% of the m:hal mveslmenl ie., RM836 3 million is

expecled during the peruod from 7MP to 8MP, Taking into account the development
funds described in the section 13.1, it is difficult to expecl furiher more amounl of
government foan. : :

In addition, the land acquisilion cost is assumed to be tenlahveiy pa:d by the
government as an advancemenl it will be reimbursed at the Iater slage by the

- congession company
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Chapter 14 CONCLUSION AND RECOMMENDATION

141

14.2

14.3

‘Necessity of the Project Road

Rapid economic growth in Malaysia targeting to achieve a developed nation slatus by 2020
has been stimulating urbanization and motorization. Especially the Klang Valley Region
including Kuafa Lumpur has played a significant role as the administralive and economic
growth pole. Pulra Jaya project and KUIA project located oulside the present Klang Valley

region are creating new deve[opment pressures in the region, forming the Greater Kiang
‘Vailey Region. _ . ‘

The rapid economic expansion followed by the urbanization and molorization in the region
justify the necessity of the KLORR expressway to form a favourable network configuration
both inter and intra region. As revealed by the economic evalualion, the tremendous amount
of economic benefit derived by the project road will contribute to the national economy.

it can provide bypass ropte for the tralfic which does not have origin or destination in Kuata
Lumpur or is intending to delour the central congesled area. It can conlribute to minimize
wasleful problems such as traffic congestion, road bottlenecks and air and noise poflution.
Conclusion

Klang Valley regiori including Kuala Lumpu'r will continue to expand rapidly till year 2020, In
the Study, it is estimaled that population of Kuala Lumpur will increase 2,408 thousand

- popuiation by 2020, 3.9 times that of 1995 and for Selangor it will increase by 2.2 times to
5,937 thousand population in 2020.

GDP will increase of Kuala Lumpur by 3.9 times to RM60,895 million in 2020 and that of
- Selangor state by 5.4 times 0 RM131,751 million. Traffic demand also increases to 2,597

thousand {rips in 2020, 1.8 times bigger 1han in 1895 in Kuata Lumpur for Selangor state it will
increase to 4,377 thousand trip.

in the_ St_udy corridor‘ there are many environmentally sensitive areas. The impact by the
development of the project road to these areas and their mitigation measures are studied in

‘the PEIA Sludy.: The PEIA was approved by DOE, however, a request was made {o study

further the nmpacl of waler qualsly, s0il eros:on and geo!ogy

" The three ailematwe routes were sel up and sludled The route B was selected as the most

preferable route through environmental, technical and economical evaluations. The
preliminary design was conducted for the route on the topographical map of 1:5,000. Thirleen
interchanges are designed fo connect with existing expressways and highways.

Evaluatlon of the project

The economic md:cators for the whole section of the pro;ect road are found as follows:

)] CosUBenef i Ral:o : _ 3.05,
ii) Net Present Value ' : "RM 5,498.5 milfion,
iii) Inlemal Rale of Retumn 22.7%.

This means the pro;eci foad is highly feasible from the view point of national economy. The
financial evaluation, however, indicates that it will be necessary to charge higher toll rate than
the existing pro;ecl to make it financially feasible.
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Recommendation
Implementation Plan

It is recommended to implement the KLORR with the priority given to these section that has
higher economic benefit. Section 3 segment 2 has the highesl priority followed by the
segment 1 of the same section and section 2 segment 2. The proposed implementation
schedule is shown in Chapter 13 Table 13-3. S _ :

Yhe financial plan for the pn‘vatizalibn of the KLORR is shown in Table 14-1. To amorlize the -

toans, toll rale should be 18.9 MCentsfkm in 2000, and il will be raised up by 6% every 10
years. . - _ : _

Table 14-1 Financial Plan

" ftems Amount {miliion RM) ' - Share

Equity ' T 1,04535 ‘ 25

Commercial loans - 2,209.70 55

. Government soft leans ' 836.28 _ 20
Tolal : 4,181.33 100

Recommended Action

Foklowing actions are recommended 'while implementing the KLORR pfbjécl.

{1) To reserve a ROW (Righl of Way) for the project including environmental préservation
- areas such as buffer zones. .. A : o : :

2) To preparefreview the land use plans along the projeci, infroducing preferable
developments for the expressway corridor. In addition, natural preservation areas
such as forest reserves and water catchment areas should be controlled from any
development. ' o :

3) To corxdu'ct a detail geologicat and 'geolechnical study and prepare environmental
: preservalion countermeasures for the soil erosion and slope failure, as well as for the
vibration caused by the tunnel conslruction as commentéd by DOE. '

(4)  To formulate a common tolling system wilh other privalization concession company
to avoid undesirable influence on traffic flow and users’ comfort on the expressway
network system. _ - _

{5} To review and prepare an urban primaryfexpressway road network dev_elopme'nl plan-
_ in line with the KLORR including the proposed Ampang Bypass extension and £ast-
~ Waest Link extension. - R A R
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