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8.0 RAIL BASED INTEGRATED PUBLIC TRANSPORT MASTERPLAN
8.1 Development of the Preferred Network

8.1.1 The Rail Based Integrated Public Transport Masterplan was based on the selected network identified in the preceding chapter.
8.1.2 The selected network that was further developed in detail was Option 1 – Radial with Branches. 
8.1.3 In developing Option 1 as the preferred network, a considerable amount of refinement to the network had to be done, mainly in response to the following:-

a. Feedback from the eight (8) local authorities particularly on the role of designated key subcentres within the municipality

b. The preferred network had to reconcile with the requirements of the Selangor Structure Plan undertaken by Jabatan Perancang Bandar dan Desa, Selangor

c. Maximise coverage vis-à-vis by a combination of direct (or walking) catchment, feeder bus catchment and regional bus catchment.

d. Physical barriers inherent in the system such :-

i. Rivers, 

ii. Primary distributor road network, 

iii. Localized road congestion, 

iv. Connectivity to existing rail network, 

v. Terrain, 

vi. Water bodies, 

vii. Elevated highway and rail structures, 

viii. Unsuitable land (cemeteries) and 

ix. Residential and commercial built up areas.

e. Constraints and bottlenecks in the current rail network

f. Limitations of narrow and difficult corridors in the proposed network

g. Suitable location of transit stations (Regional, Local and Halts) particularly within the existing built up areas.

h. Parking supply and hierarchy of parking for the various stations (park and ride, local parking, parking waiting areas etc)

i. Transport modeling output (this includes traffic surveys, household interview surveys. etc input into the modeling)

8.1.4 The Preferred Network as detailed in this section has been the result of all of the above considerations.



8.2 Transit Network Detailed Design Principles

8.2.1 In developing and designing the Preferred Network, the principles outlined in Chapter 6 were detailed in terms of actual conditions in-situ.
8.2.2 The Rail Transit Network is as defined in Chapter 6 is ‘a series of rail and feeder bus routes working in unison to provide a seamless travel’.
8.2.3 The network is mostly elevated in the built up areas, and at-grade in the green field areas. The development of the Preferred Network (as defined in Chapter 6) was on the following principles:-
a) The network routes were designed at a spacing of not more than 6 km. In most cases it was between 4 and 6 km apart.

b) All proposed new route corridors have transit stations located between 800m to 1000m apart in existing built up areas.

c) All existing route corridors particularly on the heavy rail network (KTM Komuter) are between 1000m to 1500m apart.

8.2.4 The development of the Preferred Network Stations was on the following principles:-
a) There are three types of stations on the network; Regional Stations, Local Stations and Halts. (The role and function of these stations is detailed in the next section.)

b) The supporting feeder bus network originates and terminates at Regional and Local Stations.

c) Direct Passenger Catchment of the stations is within a 1 km radius or 500m walk from these stations.

d) Indirect Passenger Catchment is through the supporting feeder bus network within 3 km radius of the stations. 

e) The feeder bus route itself is designed to optimise its coverage in the designated area, so as to be accessible to most if not all the commuters in the area.

f) The bus feeder network has Bus stops located at 1000m intervals. This means that a bus stop is available within 500m walking distance on the feeder bus route. 

8.2.5 
Table 8.1 shown below summarises the Transit Network Detailed Design Principles.

Table 8.1 – Transit Network Detailed Design Requirements

	No.
	Transit Parameter
	Description

	1.
	Transit Line Spacing
	Not more than 6 km apart. On average between 4 and 6 km

	2.
	Transit Station Spacing
	800m to 1000m for all new lines.

1000m to 1500m for all existing lines (KTM Komuter)

	3.
	Transit Stations on Network
	Regional Station, Local Station and Halt

	4.
	Direct Catchment at Stations
	All passengers living within 500m of the station.

	5.
	Indirect Catchment
	All passengers using the feeder bus living within 3.0km of the station

	6.
	Bus stop spacing
	Bus stops are located 1000m apart. 

	7.
	Feeder Bus Catchment
	Passengers living within 500m of a bus stop have access to feeder buses.

The Feeder bus catchment, overall is over an area of about 3.00 km radius from the Local/Regional Station.


8.3 
Transit Zone Location and Transport Facilities

8.3.1 In total there are three (3) levels of Transit Zones along the Transit Corridor; Regional Transit Zones, Local Transit Zones and Immediate Transit Zones.
8.3.2 In developing this further, a total of three types of stations have been identified with the above zones on the transit network. These are Regional Stations, Local Stations and Halts corresponding to the above three zones. (The planning and layout details are discussed in the next Chapter 9, Transit Zones).

8.3.3 Regional Stations are stations that will play the role of Multi modal stations. They would facilitate Regional Buses ie Buses traveling in and out beyond the boundaries of the Municipality. They would also serve Feeder Buses which cover the local area, effectively 3km radius from the station. Regional Taxis and Local Taxis would also be available at these stations. Parking would be available at all Regional Stations.
8.3.4 Local Station are stations that are also Multi modal but on a smaller scale. They would facilitate Feeder Buses which cover the local area, effectively 3km radius from the station. Local Taxis would also be available at these stations. Parking would also be available but in limited numbers at all Local Stations.
8.3.5 Halts are stations that are also Multi modal but on an even smaller scale. They are designed primarily to serve the direct walking catchment in the vicinity of the halt. They may or may not facilitate Feeder Buses which cover the local area, effectively 3km radius from the station. Local Taxis would be available.
8.3.6 Halts are further grouped into two types; one serving the CBD area and the other the suburban areas. The Halts located in the CBD will not have any waiting areas for cars, bus and taxis, while halts in suburban areas will have waiting areas for cars, buses and taxis. No parking will be available at either type of halts.


8.3.7 Table 8.2 outlines the key features of the Transit Zones.
Table 8.2 – Transit Zone Location and Transport Facilities

	No.
	Transit 

Zone
	Station
	Description


	Transport Facilities

	1.
	Regional Transit 

Zone
	Regional 

Station
	Located at or 

close to

Municipality 

Centres.
	Regional Bus

Feeder Bus

Regional Taxis

Local Taxis

Parking

	2.
	Local 

Transit 

Zone
	Local 

Station
	Located at or 

close to

Municipality 

SubCentres
	Feeder Bus

Local Taxis

Parking

	3.
	Immediate Transit 

Zone
	Halt (CBD)
	Located at or 

close to

Commercial, 

Industrial and 

Service Centres
	Feeder Bus

Local Taxis

	
	
	Halt (Suburb)
	Located at or 

close to residential housing
	Feeder Bus

Local Taxis


8.3.8 Further development of the above Transit Stations would also mean reviewing the suitability of designated Transit Stations under the various Structure and Local Plans in the Klang Valley. 
8.3.9 In this context, some of the identified Transit Stations that overlap with those in the Structure Plans would need to be identified and emphasized, while those that are isolated should be discarded. 

8.3.10 Current stations on the existing network would also need to be refurbished. This would bring them in line with the upgraded role of these stations on the preferred transit network.

8.3.11 However, in the short term some or if not all of these stations could be built and operated. For the long term, the Masterplan recommendations should be treated as priority.



8.4 Transit Zone Parking Principles

8.4.1 The evaluation of parking for the Regional and Local Stations was done in conjunction with the spatial orientation of these stations relative to the urban hierarchy. This was important as the influence of the regional centres was not symmetric and had to be balanced with the influence of adjacent regional centres.
8.4.2 The parking allocation design was done based on distance from the Regional Centre. In this case the further away, the Station from the Regional Centre, the higher the parking allocation. The following Fig. 8.1 shows the design principles for Parking Allocation.
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Fig. 8.1 – Transit Zone Parking Design Principles for Regional Centre

8.4.3 
In broad terms, the following Parking design criteria and parameters were derived for this study. These are shown in Table 8.3. The Parking allocation was primarily designed to support the development of the Preferred Transit Network.
Table 8.3 – Transit Zone Parking Design Criteria and Parameters*

	No.
	Transit Station
	Design Criteria
	Allocated Parking



	1.
	Regional 

Stations in

Regional Centres


	All Regional Stations in Regional Centres are required to be allocated with parking.
	Klang – 300

Shah Alam – 300

Subang Jaya – 300

Petaling Jaya – 300

KL Sentral – 450

Kajang - 300

	2.
	Local 

Station
	All Local Stations within 3km from Regional Centres are required to be allocated with parking.
	250

	
	
	All Local Stations beyond 3km but within 6km from Regional Centres are required to be allocated with parking.
	300

	
	
	All Local Stations beyond 6km but within 9km from Regional Centres are required to be allocated with parking.
	350

	
	
	All Local Stations beyond 9km from Regional Centres are required to be allocated with parking.
	400

	3.
	Regional 

Station in

Local Centres


	All other Regional Stations beyond 6km from Regional Centres are required to be allocated with park and ride facilities.
	500

	4.
	Halt (Suburb)
	Minimal parking for waiting buses and cars
	5

	
	Halt (CBD)
	No parking
	-


*All parking referred to is car parking. Other parking such as Regional Bus, Feeder Bus, Taxi, Motorcycle and Bicycle parking has to be considered in relation to this overall number together with recommendations outlined in Chapter 9, Transit Zones.

8.5 
The Preferred Transit Network
8.5.1 The Preferred Transit Network is the detailed development of Option 1 based on the principles outlined earlier in this section. The Preferred Network conforms to most if not all of the requirements prescribed by the Municipalities.
8.5.2 The Preferred Transit Network Alignment and Stations with parking allocation, is shown in the following Fig. 8.2. (See detailed AO size maps for all the Municipalities in Appendix C; C1, C2, C3, C4, C5, C6, C7, C8 and C9)
8.5.3 Table 8.4 below outlines the key features of the Preferred Transit Network. 
Table 8.4 – Key Elements of Preferred Transit Network

	No.
	Description
	Rail Option 

	
	
	Existing
	Preferred 

Transit 

Network

	1. 
	Length of Network (km)
	182
	513.8

(331.8)*

	2. 
	Total no. of Stations
	105
	350

	3. 
	Total no. of multi Modal Transit Stations
	5
	31

	4. 
	Total Area of Coverage (as % of built up area)
	48%
	90.8%


*Length of New Rail Lines
8.5.4 The detailed list of Transit Lines on the Preferred Transit Network with the Stations and Parking allocation is shown on the following Table 8.5.
8.5.5 In terms of length of coverage, a total of 330 km has been added to the network. The length of coverage now stands at about 510 km. This is about three (3) times the current coverage. The number of multi modal stations on the network has increased from 5 to 33, a six fold increase.
8.5.6 It can be seen that the area of coverage, both through direct and indirect passenger catchment, has increased considerably from 48% of built up area to 90.8%. Practically speaking, this is almost full coverage of the Klang Valley. Fig. 8.3 shows the extent of Spatial coverage of the Preferred Transit Network.
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Fig. 8.2 – Preferred Transit Network : Alignment and Stations with Parking Allocation
Table 8.5 – Details of Preferred Transit Network

	No.
	Regional 
Centre
	Transit Line
	Regional 

Stations with Parking Allocation of 500 car parks
	Local 

Stations with Parking Allocation of 250, 300, 350 and 400 car parks
	Length in km

	1. 
	KL Sentral
	Sentul Timur Extension
	None
	None
	0.8

	2. 
	KL Sentral
	Bt. Jalil Extension
	None
	None
	1.0

	3. 
	KL Sentral
	Pandan
	None
	Melur (350), Taman Kosas (400)
	8.3

	4. 
	KL Sentral
	Pinggiran Putra
	None
	Pantai Dalam (300), Taman Serangkai (300), OUG (350), Puncak Bukit Jalil (400), Lestari Perdana (400), Lestari (400), Pinggiran Putra (400)
	19.7

	5. 
	KL Sentral
	Subang Damai
	Bandar Utama
	Millenium Tower (300), Tmn. Tun Dr. Ismail (350), Kota Damansara (350)
	20.6

	6. 
	KL Sentral
	UIAM
	Gombak Terminal
	Gombak Utara (400), UIAM (400)
	3.3

	7. 
	KL Sentral
	Sri Ukay
	None
	TAR College (400), Taman Melawati (400), Sri Ukay (400)
	10.3

	8. 
	KL Sentral
	Gombak
	Pusat Bandar Gombak
	Pekeliling (300), Chubadak (350), Greenwood (400)
	11.9

	9. 
	KL Sentral
	Selayang
	Selayang
	Batu Caves (400)
	3.3

	10. 
	KL Sentral
	Sri Hartamas
	None
	Sungai Penchala (350)
	6.4

	11. 
	KL Sentral
	KL Puchong Cyberjaya
	None
	Pantai Dalam (300), Taman Tenaga (300), Puchong Utama (400), Amanputra (400)
	18.5

	12. 
	Kajang
	Kajang Bangi Baru
	Bangi Baru
	Sri Intan (300)
	6.3

	13. 
	Kajang
	Kajang Semenyih
	Kajang, Asa Jaya, Semenyih
	Bt. Mewah (250)
	8.7

	14. 
	Kajang
	Semenyih Nilai
	None
	Rinching (400), Beranang (400)
	10.1

	15. 
	Kajang
	Cheras-Kajang
	Hulu Langat, Sg. Long
	Miharja (300), Cheras (300), Plaza Phoenix (350), Taman CUEPACS(350), Shahjaya Cheras (400), Kota Kajang (250), 
	17.8

	16. 
	Kajang
	Bt. Anggerik-Kajang
	None
	Plaza Phoenix (350), Balakong (400), Sg. Chua (250)
	11.6

	17. 
	Klang
	Kapar
	Kapar
	Tambak Jawa (250), Klang Perdana (300), Taman Maju Jaya (400), Jeram (400)
	22.9

	18. 
	Klang
	Teluk Gong
	Teluk Gong
	Teluk Gedong (400)
	8.0

	19. 
	Klang
	Banting
	Banting
	Bandar Puteri (300), Bandar Bukit Tinggi (350), Klang Jaya (400)
	11.8

	20. 
	Klang
	Meru
	Meru
	Maju Jaya (250), Bt. Raja (350), Bt. Kapar (400)
	16.1

	21. 
	Shah Alam
	Puncak Alam
	Subang Utara, 

Kg. Melayu Subang
	Hyatt Saujana (350), Subang Damai (400), Subang Bistari (400)
	18.6

	22. 
	Shah Alam
	Bt. Cherakah Barat
	Bt. Cherakah Barat
	UITM Shah Alam (300),  Sanggang (300), Binjai (400)
	16.9

	23. 
	Shah Alam
	Bt. Cherakah Timur
	Bt. Jelutong
	Dewan Undangan Negeri (250), Kubah (300), Elmina (400)
	15.4

	24. 
	Shah Alam
	Megah – Bkt. Kemuning
	Bt. Kemuning
	Kg. Baru HICOM (250), Megah (350)
	16.7

	25. 
	Shah Alam
	Bt. Kemuning
	Bt. Kemuning
	Anggerik Aranda (350)
	12.0

	26. 
	Shah Alam
	Kuala Langat
	Kuala Langat
	Sg. Kandis (300), Kebun (400)
	12.3

	27. 
	Petaling Jaya
	Petaling Jaya North South
	Petaling Jaya
	Maju Jaya (250), Taman Tun Dr. Ismail (350), Taman Tenaga (300)
	10.9

	28. 
	Subang Jaya
	Bt. Lancong
	Subang Jaya, Bt. Lancong
	The Summit (250) USJ 24 (350)
	15.8

	
	Total Length of Proposed Transit Lines
	331.8


[image: image3.jpg]SELANGOR

FIGURE 2.3.16
PUBLIC TRANSPORT COVERAGE
Bandar Bistari ?

IN KLANG VALLEY, YAER 2020

A
§
!
{
!
i
4
H
H

N

E =
¢ )
H
% {
%
H

4

kY

\

N
",

PAHANG

Kilometers

KEY PLAN

7

STRAITS
oF
MALACCA

LEGEND

Regional Station
Tasik L -
Selatan NWIET

Local Station

Transit Station

Existing Station
Proposed Rail Alignment
——— Existing Major Road
—-— District Boundary

Coverage/Direct Catchment
[ ] Uncovered Area

- Forest Area

®Pulau Carrey

NEGERI
SEMBILAN

TOTAL COVERAGE IS 90.8%

Note : Calculation is based on Walking Distance
(500m) and Feeder Bus Services (3 km radius)




Fig. 8.3 – Preferred Transit Network : Spatial Coverage
8.5.7 It is also important to point out that some of the stations on the Preferred Transit Network will need to be upgraded. This will be in line with the new roles as defined by the hierarchy of Regional Stations, Local Stations and Halts on the network.
8.5.8 The following Table 8.6 shows some these stations and the upgrading works needed for more efficient operations.
Table 8.6 – Key Changes to Existing Stations 
	No.
	Transit Line
	Station
	Recommended Changes
	Other Comments

	1. 
	Putra
	Taman Jaya
	This station will need to be renamed to Petaling Jaya Station. It will also need to be upgraded to a Regional Station for the Regional Centre of Petaling Jaya.
	

	2. 
	Putra
	Kelana Jaya
	This station will retain its form and size but will function as  Local Station on the network
	

	3. 
	Putra
	Gombak Terminal
	This station will need to be upgraded to a Regional Station.
	

	4. 
	Star
	Petaling
	This station will not be the last station on this line. It is to be extended by about 1km to meet with the proposed Sri Kembangan line. The transfer station will be at the southern section of Taman OUG.
	

	5. 
	Star
	Miharja
	This station will become a Local Station and has to be upgraded.  
	

	6. 
	Star
	Masjid Jamek
	This station will need to be FURTHER integrated with Putra Masjid Jamek station. It is recommended that all transfers be internalized to minimize passenger spillover to the streets.
	

	7. 
	Star
	Titiwangsa
	This station will need to be FURTHER integrated with KL Monorail Titiwangsa station and the Pekeliling Bus station. It is recommended that all transfers between these three ststions be internalized to minimize passenger spillover to the streets.
	

	8. 
	Star
	Sentul Timur
	This station will not be the last station on this line. It is to be extended by about  1km to meet with the proposed KTM Sentul Station.
	

	9. 
	KTM
	North Port
	This station will need to be upgraded to a Regional Station.
	

	10. 
	KTM
	Klang
	This station will need to be relocated and upgraded to a Regional Station for the Regional Centre of Klang.
	



Table 8.6 – Key Changes to Existing Stations (Cont.’)

	No.
	Transit Line
	Station
	Recommended Changes
	Other Comments

	11. 
	KTM
	Shah Alam
	This station will need to be relocated from its existing location and upgraded to a Regional Station for the Regional Centre of Shah Alam.
	

	12. 
	KTM
	Subang Jaya
	This station will need to be upgraded to a Regional Station for the Regional Centre of Subang Jaya. This station was also identified as the Pilot Project Study site to demonstrate good planning and design principles.
	

	13. 
	KTM
	Subang Airport terminal station
	This station will need to be relocated from its existing location to Subang Airport Terminal Two/Three and upgraded to a Regional Station.
	The Putra line in Kelana Jaya will also need to be extended to meet at Subang Airport.

	
	KTM
	Pantai Dalam
	This station will need to be upgraded to a Local Station for Old Klang Road/Pantai Dalam.
	This station will need to designed with pedestrian bridge connections and parking provision at Old Klang Road.

	14. 
	KTM
	Bukit Mahkota
	This station will need to be upgraded to a Regional Station for the Regional Centre of Bukit Mahkota
	

	15. 
	KTM
	Kajang
	This station will need to be relocated from its existing location and upgraded to a Regional Station for the Regional Centre of Kajang.
	

	16. 
	KTM
	Sg. Besi
	This station will need to be abandoned and replaced with a new station in the Hotel Mint / Commercial area.
	

	17. 
	KTM
	Kuang
	This station will need to be upgraded to a Regional Station for Kuang.
	The old line to Batu Arang will need to be upgraded to be extended to Puncak Alam and Bandar Bestari.


8.6 
Operational Characteristics of the Preferred Transit Network
8.6.1 A Public Transport model was built to evaluate the Operational Characteristics of the Preferred Transit Network. The key output from the model is summarized in the following Table 8.7.
8.6.2 The public to private modal split under the Do-Nothing scenario, is expected to improve to about 30:70 in year 2020. This will only happen because road traffic conditions will be intolerable. The typical travel time from Klang to KL by private transport will increase from the current 56 minutes to 79 minutes in year 2020, while travel on Public Transport on roads will also increase from 50 minutes to 106 minutes. Private travel will increase significantly from the current 62 million veh-km to 117 million veh-km, under the Do-Nothing scenario.

8.6.3 In looking at the performance of the Preferred Transit Network over the Do-Nothing scenario, the total veh-hr, drops from 165 million veh-hr to as low as 77 million veh-hr. This merely means that travel time on the network by private transport would significantly improve over the Do-Nothing scenario.
8.6.4 On closer examination this improvement in private transport travel varies from corridor to corridor. The Gombak corridor shows some improvement while the Klang to KL corridor although showing improvements, but still clearly in the unacceptable range, ie exceeding one hour. 

8.6.5 In terms of total travel on the network, the Preferred Transit Network is able to achieve considerable shift from Private to Public Transport. The extensive rail network coverage coupled with efficient feeder buses, has been able to achieve this. Cross referencing this with travel on the rail network, it indicates very clearly that coverage must be contributing to this high level of passenger travel.

8.6.6 The Preferred Transit Network although performing extremely well, at the overall 50:50 modal split, still does not alleviate the road traffic conditions as the road V/C ratio is at 1.13. This could be interpreted to mean that the rail transit network coverage is very good and that during the peak hours, rail is probably carrying in excess of the 50% mode share. In the off peak hours, travel by rail is less than the 50% indicated.
8.6.7 However to reduce road traffic volumes to below the V/C ratio of 1.0, the modal split of the Preferred Transit Network would need to increase FURTHER. In order to achieve this, particularly in the intra-urban areas, some measure of restraint needs to be applied to the road network. The following Fig. 8.4 shows the projected passenger ridership on the Rail Transit Network for the 50:50 modal split, while Fig. 8.5 shows the road network traffic volumes associated with this modal split.
Table 8.7 - Public Transport Modelling Output

	No.
	Description
	Output

	
	
	Existing
	Do nothing 
	Preferred Network

	
	
	Year

	
	
	2003
	2020
	2020

	1. 
	Length of Rail in km
	182
	182
	

	2. 
	Mode Split  (Public : Private)
	11:89
	30:70
	50:50

	3. 
	Bus/Rail Split
	43:57
	25:75
	10:90

	4. 
	Average Private Travel Time in Minutes
	 
	
	

	
	
	Klang- KL
	56
	79
	66

	
	
	Puchong - KL
	36
	47
	39

	
	
	Gombak - KL
	30
	26
	22

	5. 
	Average V/C Ratio on Highway Network
	0.86
	1.34
	1.13

	6. 
	Average Public Travel Time in Minutes
	
	
	

	
	
	Klang - KL
	50
	106
	88

	
	
	Puchong - KL
	45
	62
	52

	
	
	Gombak - KL
	30
	35
	29

	7. 
	Private
	
	
	
	

	
	
	veh-km
	61,989,728
	117,111,967
	84,336,608

	
	
	veh-hr
	23,036,837
	164,998,836
	77,443,616

	8. 
	Public
	
	
	
	

	9. 
	Bus
	Pax-km
	1,330,614
	9,058,205
	7,548,504

	
	
	Pax-hr
	489,263
	4,441,002
	3,700,835

	10. 
	Rail
	Pax-km
	2,942,618
	59,602,368
	415,877,166

	
	 
	Pax-hr
	369,812
	13,373,882
	90,784,008


[image: image4.jpg]SELANGOR

PAHANG

NEGERI
SEMBILAN

FIGURE 1.3
DISTRIBUTION OF DAILY RAIL

PASSANGER YEAR 2020
N
Kilometers
3I e 0 3 6 9
KEY PLAN

<"\\E<ém,%5 \\ J\N\

)
\
b

STRAITS
oF
MALACCA

LEGEND

PASSANGER/DAY

[— 0- 10000
fem=={ 10000 - 40000
jemmm) 40000 - 80000
/@S Above 80000

[ ] Existing Major Road





Fig. 8.4 - Preferred Transit Network : Passenger Travel Volumes
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Fig. 8.5 - Preferred Transit Network : Road Traffic Volumes (50:50 Modal Split)

8.7 Landuse Intensification Zones in the Preferred Transit Network
8.7.1 Intensification Zones
The preferred transit network was developed, taking into consideration all of the criteria developed in the MCDM. The preferred rail network covers a total length of 513.8 km, out of which new rail network is about 331.8 km while existing rail cover is about 182 km. This was shown previously in Table 8.4.

The network serves high density residential areas and major employment centers represented by commercial and industrial land use. It is clearly advantageous to link the preferred transit network to metropolitan bus stations, shopping centers, tourist attractions, major sports and recreation facilities well as Universities and colleges. Hypermarkets on the other hand are better served by regional highways with adequate parking facilities. The linkages to employment areas are shown in Fig. 8.6.
The proposed transit network will serve both the existing built up areas as well as the new development areas and growth centers identified in the Development Plans as shown in Fig. 8.7.
The construction of a comprehensive rail network in the Klang Valley will provide opportunities for intensifying landuse especially at transit zones and transit corridors that traverse new development areas. The hierarchy of transit zones is the Regional Transit Zone around the Regional stations, the Local transit zone around the Local stations and Halt Transit Zones. The transit zone for the Regional and Local Stations is 400m radius (walking distance) measured from the end of the platform while the transit zone for the Halts is 200m radius measured from the end of the platform. Priority for intensification of landuse should be given to areas in the transit zones. By increasing residential densities and creating employment opportunities within the transit zones, this will increase transit ridership as well as reduce the use of cars within the transit zone. 
As halts are about 0.8 - 1km apart, it is conceivable to intensify landuse along the full extent of the transit corridor (800m band width) along the transit route. Local Authorities will have to first incorporate the transit corridor areas within their urban growth boundaries. This will create a linear intensified urban pattern along the transit corridors while landed development and single family homes are located in areas outside the transit corridor. Common communal facilities such as schools and open spaces could be provided at the edge of the transit corridors where developers of the land along transit corridor could be made to make in lieu payments to the Local Authorities. Conceptually this is shown in Fig. 8.8.
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Fig. 8.6 - Preferred Transit Network: Linkages to Major Employment Areas
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Fig. 8.7 : Proposed Rail Network to New Development Area 2020
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Fig. 8.8 : Intensification Zones

The type of preferred uses will also vary with the hierarchy of transit zones. Land values around the regional and local stations will be at a premium and will attract a wide range of high end users. Where it is possible, station buildings should be integrated with the urban fabric of the town center. Densities and plot ratios are also higher at the station zones compared to halts and transit corridors. It is also to be noted that entertainment zones and restaurants are also becoming popular at transit zones. Transit access should also be offered to lower income residents and this could be achieved by encouraging high density public housing at Halt Transit zones and along the Transit Corridor. 

Table 8.8  :  Description of Transit Zones and Transit Corridor

	No
	Transit

Areas
	Description
	Preferred Uses
	Plot Controls

(net)

	1
	Regional Transit

Zone
	400m radius from 

end of station.

Where possible attempt to integrate the station with the town center
	· Condominiums

· Apartments/ Flats

· Office

· Retail

· Entertainment/ Restaurants

· Flatted Service Industries
	Plot ratio: 2.5
Density: 100units/ha

	2
	Local Transit Zone
	400m radius from end of station.

Where possible attempt to integrate the station with the town center
	· Condominiums

· Apartments/ Flats

· Office

· Retail

· Entertainment / Restaurants

· Flatted Service Industries
	Plot Ratio: 2.5

Density: 
100 units/ha

	3
	Halt Transit Zone
	400m radius from end of station
	· Apartment/ Flats

· Low Income Apartments

· Small Retail

· Flatted Service Industries
	Plot Ratio: 2.0

Density: 
60 units /ha

	4
	Transit Corridors within Urban Growth Boundaries
	800m band width along the transit route
	· Apartments/ Flats

· Low Income Apartments

· Major Sports and recreation facilities

· Colleges and Universities
	Density:

60 units/ha



In order to ensure intensification in the Transit Zones, both in fill development and redevelopment strategies should be encouraged in areas which are already built up. In areas where there are already prescribed density controls, there should considerations for bonus plot ratios to be awarded. This is shown in Table 8.9. For new development areas the transit corridors should be demarcated in the Local Plans at the proposed densities. It is also relevant that appropriate urban growth management tools are applied in achieving a planned urban development along the transit corridors.  For greenfield sites and partially built up areas, comprehensive development of the transit zone could be achieved by designating the area as Development Areas under S.38 TCPA or through the application of Land Readjustment (LR) techniques.  LR is widely applied in Japan to achieve comprehensive development of transit zones.
Table 8.9 : Intensification Strategies for Transit Zones
	No.
	Development Area
	Strategy

	1.
	Built Up Areas
	

	
	1) Infill development 

2) Redevelopment
	Bonus plot ratio of 10% if more than 50% of the site is within the Transit Zone. Bonus plot ratio of 5% if less than 50% of the site is within the Transit Zone

	2.
	Greenfield sites / Partially Built Up
	

	
	1)
Comprehensive development of the Transit Zones with appropriate park and ride facilities through the application of Development Area S.38 TCPA
2)
Land Readjustment
	The plot ratios and density controls as prescribed in the Local Plan will apply.



The preferred transit network will increase public transport rider ship in the Klang Valley. The intensification of the Transit corridors particularly in the new development areas will result in about 1.6 million population within transit corridors in the new development areas, while an estimated 1.7 million of the existing Klang Valley Population, will be within the immediate catchment of the rail network. The total population that will reside within the transit corridors is about 3.3 million or 43% of the Klang Valley population by 2020. This is shown in Table 8.10. With an efficient feeder bus system, the extent of coverage will be even greater as more people will have access to rail. The intensification of the transit corridors is in line with proposals contained in the Draft Structure Plan for Selangor.

Table  8.10  :  Estimated population within Transit Corridors

	No
	Aspect
	New Development

Areas
	Built up Area

	a)
	Length of transit (km)
	167.40
	397.11

	b)
	Area of Transit Corridors (ha) at 800m band width
	13,400
	31,768

	c) 
	Area of Transit Zones within Regional and local stations (ha)
	4466
	

	d)
	Remaining area of transit corridor (ha) (b-c)
	8934
	

	e) 
	% Housing land within Transit zone of stations
	35
	

	f) 
	% Housing land in remaining transit corridor
	45
	

	g) 
	Proposed residential density in Transit zones of stations 
	100 units/ha
	

	h) 
	Proposed residential density in remaining transit corridor
	60units/ha
	

	i)
	Gross density in existing built up areas
	
	55 p/ha

	j)
	Population within Transit Zones of Stations at 4 persons per dwelling 
( c x e x g x 4)
	625240
	

	k) 
	Population within the remaining transit corridor

( d x f x h x 4)
	964872
	

	l)
	Population within the transit corridors
	1,590,112
	1,747,240(


Note: ( Intensification around existing railway stations through redevelopment and in fill development could result in an even higher population.

8.8 Sectoral Analysis of the Preferred Transit Network
8.8.1 The final analysis on the Preferred Transit Network was on the Sectoral Objectives. Sectoral Analysis was first undertaken at the Interim stage on the three (3) conceptual types of rail transit network. It was applied again on the developed Preferred Transit Network to ensure that it performs even better than the previous three (3) networks, in most if not in all of the sectors. The identified sectors are Economic, Engineering, Environmental, Institutional and Social.
8.8.2 Economic Objectives have been measured by the Economic Internal Rate of Return (EIRR), Benefit Cost Ratio (B/C), Net Present Value (NPV) in RM and First Year Rate of Return (FYRR). Each of these measures a particular aspect of Economic Evaluation in which the World Bank has set the benchmark of 12% in terms of returns on investment, b/c ratio greater than or equal to 1, NPV which is positive RM and FYRR which equals or exceeds 12% for Public projects. This merely means that the World Bank would only lend on projects which meet and/or exceed this requirement
8.8.3 In determining the benefits, it must emphasized that only time savings and travel distance savings have been quantified. In addition, a nominal benefit in terms of accident savings and an increase in tourists has been assumed. Operations and Maintenance has also been assumed to make a nominal profit.
8.8.4 The Construction Cost of the system ranged from RM 100 to RM 50 million per km). The length of rail through existing built up areas was costed at RM 75 million per km (This was the average and includes the cost of rolling stock). Areas which were relatively green field sites, were costed at RM 36 million per km. The Preferred Transit Network is estimated to cost RM 18.65 billion to construct and operate. The operations and maintenance costs hovers at about RM 348.4 million.
8.8.5 In analysing the performance of the Preferred Transit Network, the EIRR is 18.4 %, b/c ratio of 5.1 and Net Present Value of RM 200 million. In terms of First Year Rate of Return, the figure is 2.3% indicating that the Preferred Transit Network needs to be implemented in phases.
8.8.6 The performance of the Preferred Transit Network indicates that construction of Rail Transit Network for the Klang Valley is economically feasible. It exceeds the minimum requirements set out by the World Bank and in other words would qualify for World Bank funding.
8.8.7 The following Table 8.11 shows the detailed criteria and values that have been derived for the Economic and Engineering Objectives.

Table 8.11 – Economic and Engineering Objectives

	No.
	Objectives
	Preferred Transit Network

	1.0
	Economic Objective
	

	1.1
	Maximise Feasible Economic Returns
	

	
	a.
	Benefit / Cost Ratio
	5.1

	
	b.
	First Year Rate of Return
	2.3 %

	
	c.
	Internal Rate of Return 
	18.4 %

	
	d.
	Net Present Value (RM Million)
	200.00

	1.2
	Total Cost
	

	
	a.
	Construction Cost (RM Million)
	18,645

	
	b.
	Operation and Maintenance Costs (RM Million)
	348.4

	
	
	

	2.0
	Engineering Objective
	

	
	Length in km
	331.8

	2.1
	Efficiency
	

	
	a.
	Minimise number of transfer stations
	31

	
	b.
	Faster (Less passenger hours-million)
	90.8

	
	c.
	Less distance traveled 

(Less passenger km-million)
	415.9

	
	
	
	

	2.2
	Distance through Problematic Areas (km)
	

	
	a.
	High density built up areas
	217.9

	
	b.
	Commercial areas
	19.8

	
	c.
	Industrial areas
	27.2

	
	d.
	Institutional areas
	15.6


8.8.8 Engineering Objectives were grouped into two components; efficiency and constructability (distance passing through problematic areas). The Preferred Transit Network was 331.8 km in length and had a total number of 30 transfer stations. In terms of constructability, it traversed through 217.9 km of high density built up areas, 19.8 km of commercial area, 27.2 km of industrial area and 15.6 of institutional areas. Table 8.11 shows the detailed criteria and values obtained for Engineering Objective.
8.8.9 
Environmental objectives were in four parts; minimal energy consumption, minimal emission levels, minimal intrusion into environmentally sensitive areas and minimal noise impacts. In terms of energy consumption, the length of the network was the major determinant. In this Preferred Transit Network consumed about 1,072 kwh.
8.8.10 Emission levels were determined indirectly through the impact on private vehicles. The lesser the private vehicles traveling on the road network, the lesser the emission levels of Carbon Monoxide, Nitrous Oxide and Particulates. Table 8.12 shows the detailed criteria and values obtained for Environmental Objective.
8.8.11 Intrusion into environmentally sensitive areas was measured through the length of linear exposure into these areas. The Preferred Transit Network had minimal exposure into conservation areas, forest reserves and historic areas. Significantly it had no intrusion into water catchment areas.
8.8.12 Noise impact was measured by defining buffer zones of 50m, 100m and 150m and the number of hospitals, schools and residential area exposed to rail noise. 
8.8.13 The Preferred Transit Network had some number of schools, hospitals and residential area exposed to noise, but it is anticipated that adequate mitigatory measures to minimize noise levels would be undertaken during the construction as well as operations of the impacted routes in the transit network.



Table 8.12 – Environmental Objectives

	No.
	Objectives
	Preferred Transit Network

	1.0
	Environmental Objective
	

	1.1
	Minimise Energy Consumption in the network
	

	
	a.
	Consumption of Power (kwh)
	1,072

	
	
	

	1.2
	Minimise emission levels of pollutants (tonnnes per day)
	

	
	a.
	CO emission
	218.6

	
	b.
	NOx emission
	72.9

	
	c.
	Particulates emission
	0.31

	
	
	

	1.3
	Minimise intrusion into environmentally areas (km)
	

	
	a.
	Minimise intrusion into conservation areas
	46.9

	
	b.
	Minimise intrusion into forest reserve areas
	12.2

	
	c.
	Minimise intrusion into historic areas (num)
	2

	
	d.
	Minimise intrusion into water catchment areas
	0

	
	
	

	1.4
	Minimise noise impact
	

	
	a.
	Distance to hospitals
	

	
	
	No. of hospitals within 50m buffer
	5

	
	
	No. of hospitals within 100m buffer
	5

	
	
	No. of hospitals within 150m buffer
	4

	
	
	
	

	
	b.
	Distance to residential areas
	

	
	
	Residential areas within 50m buffer
	1436.2

	
	
	Residential areas within 100m buffer
	1409.9

	
	
	Residential areas within 150m buffer
	1364.5

	
	
	
	

	
	c.
	Distance to schools
	

	
	
	No. of schools within 50m buffer
	22

	
	
	No. of schools within 100m buffer
	37

	
	
	No. of schools within 150m buffer
	150


8.8.14 
Institutional objectives were in four parts; linkages to outer Klang Valley, linkages to strategic growth centres, connectivity to existing public transport and minimizing private land acquisition.
8.8.15 The Preferred Transit Network had a significant number of linkages to strategic growth centres and areas outside the Klang Valley. In terms of connectivity, the Preferred Transit Network had a substantial number of connections to the existing transit system. It also was designed to minimize the amount of private land acquisition.
8.8.16 Table 8.13 shows the detailed criteria and values obtained for Institutional Objective.
Table 8.13 – Institutional Objective

	No.
	Objectives
	Preferred Transit Network

	1.0
	Institutional Objective
	

	1.1
	Facilitate linkages to centres in Outer Klang Valley
	

	
	
	No. of Centres within 400m distance
	5

	
	
	

	1.2
	Maximise connectivity to existing public transport system
	

	
	
	No. of connections to existing public transport system
	22

	
	
	

	1.3
	Maximise linkage to strategic growth centres
	

	
	
	No. of strategic centres linked to the network
	15

	
	
	

	1.4
	Minimise land acquisition
	

	
	
	Area of private land affected by the route (km)
	290


8.8.17 
Social objectives were in three parts; increase mobility, minimize disruption to neighbourhood communities, and maximize linkage to major employment centers.
8.8.18 The Preferred Transit Network was designed to increase mobility and maximise linkages to employment centres, while minimizing disruption to the surrounding neighbourhood. 
8.8.19 Table 8.14 shows the detailed criteria and values obtained for Social Objective.
Table 8.14 – Social Objective

	No.
	Objectives
	Preferred Transit Network

	1.0
	Social Objective
	

	1.1
	Increase mobility
	

	
	
	Maximise access distance to shopping areas
	

	
	
	Number of shopping complexes within 400m buffer (m2)
	31

	
	
	Education Institutions
	

	
	
	Education areas within 400m buffer (million m2)
	542.1

	
	
	Serve high density areas
	

	
	
	Population served within 400m buffer (‘000)
	862

	
	
	Provide access to disadvantaged areas
	

	
	
	Low cost housing areas within 400m buffer (million m2)
	763.5

	
	
	Increase access to tourism areas
	

	
	
	Number of attractions within 400m buffer
	4

	
	
	

	1.2
	Minimise disruption to neighbourhood communities
	

	
	
	Extent of residential areas divided by rail corridor (km)
	145

	
	
	

	1.3
	Maximise linkage to major employment centers within 0.5 km radius
	

	
	
	Amount of gross floor area in 0.5 km radius (million m2)
	5704.3

	
	
	


8.9 Operational Features of the Preferred Transit Network
8.9.1 The Preferred Transit Network works on the principle that the Rail Transit Lines start and end at the Regional Stations, Local Stations and Halts. Transfer to other rail lines and buses takes place at these Regional Stations / Local Stations. 
8.9.2 Regional Stations essentially act as transfer points to numerous other destinations either by Feeder bus, Regional Bus, Regional Taxi and Local Taxi. 
8.9.3 The Regional and Local Stations are also designed to be transfer points for passengers to their local bus stops, from which they walk to their homes. The design walking distance has been simplified to 500m. 

8.9.4 In terms of bus route planning, there will only be two types of routes:-

a. Regional Routes, for Inter regional travel not directly available to commuters.
b. Feeder Routes, going not more than 3 km from Local Station. It is anticipated that on average two feeder buses will be serving a Regional / Local Station. Up to a maximum of 4 feeder routes could be serving one Regional / Local Station. These serve the Local Centres as well as the local neighbourhoods. The proposed Feeder bus system will ensure that Local Centres truly become centres of residential activity. This will encourage local shopping areas for the local residents.
8.9.5 The following Figures 8.9 and 8.10 show the conceptual Regional and Feeder Bus Route coverage in the Klang Valley.
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Fig. 8.9 – Proposed Regional Bus Routing and Feeder Bus Coverage
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Fig. 8.10 – Proposed Feeder Bus Routing from Subang Jaya Regional Station

8.9.6 All Regional and Local Stations would be designed to confine the commuter to an indoor environment until the arrival of the Bus or Train. The indoor environment would be air-conditioned and the layout design similar to airport hubs, where the commuter can see the bus pulling up to the lay by before proceeding to embark. The Transit Stations should also be disabled friendly with full facilities. Pedestrian and Disabled friendly road furniture should at least extend up to 500m beyond the Transit Station.

8.9.7 Buses on the Preferred Transit Network would be Regional and Feeder Buses. Regional buses could be high capacity buses or articulated buses. This should be able to meet travel demand for the short and medium term. On the longer terms they would be replaced by Rail Transit. In the case of feeder buses, large and medium capacity buses are expected to undertake this function. These buses should be the Ultra Low Floor type with ‘flip up ramps’. These ramps are used to facilitate wheelchairs to board buses. Kerb heights at Bus Lay bys should be about 150mm. This will greatly assist wheel chair users to line up and board buses using the ‘flip up ramp’. Figures 8.11 to 8.17 show the current Low Floor Buses and Articulated Buses with Disabled Access available in the market.

8.9.8 In terms of the actual type of Transit System to be used, the available systems already in existence, such as the Monorail, STAR LRT, PUTRA LRT and KTM Komuter should be considered for use in the Klang Valley. The Transit carriages should be flexible enough to be extended by adding more coaches to increase carrying capacity. 

8.9.9 All Transit Stations should have Passenger Information readily available. These include timetables, fare structure and route maps. The use of Intelligent Transport System (ITS) is also expected to feature significantly as part of the system. The concept of ‘Smart Bus’ with real time monitoring would be additional ITS features that are expected in the future.
8.9.10 An Integrated ticketing system should be in place, whereby the commuter is able to use his ticket in a seamless manner, throughout the Transit System. The use of ‘Mykad’ as a form of cashless ticket should be considered together with systems such as ‘Touch’n’Go’.

8.9.11 Traffic Signals should also incorporate Public Transport priority to facilitate faster movement of buses particularly in the CBD and congested areas.

8.9.12 Finally, all bus routes should have Bus Lanes. Bus Lanes will have to be developed as a comprehensive network throughout the Klang Valley. This is critical as the Preferred Transit Network in its complete form is years away from implementation. In the Short and Medium Term, Bus Lanes would be the best way forward to improve Public Transport in the Klang Valley.




8.9.13 In terms of travel information, the following is an example of information flow:-

a. Visitor from KLIA / Pudu Raya makes his way to KL Sentral.

b. On reaching KL Sentral he looks for information on his intended destination.

c. Assuming his destination his Taman Greenwood, Gombak, he looks for a train connection to Gombak.

d. He boards the Putra LRT train to Masjid Jamek and transfers to the Star LRT train to reach Taman Greenwood Station.

e. On reaching Taman Greenwood Station, he enquires about which feeder bus goes to his intended destination. He then gets on that feeder bus to reach his local destination.

f. He could also have taken a taxi at the Taman Greenwood station to reach his destination.

8.9.14 In terms of a commuter finding his way to work, the following is an example of what he would be doing:-

a. Walk about 5 to 7 minutes to a bus stop (500m away)

b. Wait for a feeder bus not more than 10 minutes (say average of 5 minutes)

c. Bus journey to station of not more than 10 minutes(say average of 5 minutes)

d. Train journey depends on origin and destination, say about 20 minutes from Puchong IOI Mall to KL Sentral. On higher demand routes, it would be possible to run the trains, stopping only at the Local and Regional Stations.

e. Total travel time is about 35 minutes from Puchong to KL Sentral.
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Fig. 8.11 – Low Floor Bus with Disabled Access
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Fig. 8.12 – Low Floor Articulated Bus with Disabled Access
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Fig. 8.13 – Low Floor Articulated Bus – Side View
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Fig. 8.14 – Low Floor Articulated Bus – Interior
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Fig. 8.15 – Low Floor Bus showing Location of Flip Up Ramp at Entrance
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Fig. 8.16 – Low Floor Bus showing Flip Up Ramp Ready to Operate
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Fig. 8.17 – Another view of Low Floor Bus showing Flip Up Ramp Ready to Operate

8.10 
Constraints on the Preferred Transit Network

8.10.1 There are a number of major constraints in the Preferred Transit Network which could increase construction costs dramatically. These have been identified as being predominantly physical structures in the way of the Transit route corridor.

8.10.2 However, with carefully detailed alignment planning these could be overcome without major increase in costs.

8.10.3 The spatial distribution of these identified constraints are shown in Fig. 8.18 and listed below:-

a. Land Constraint for Kajang
b. Connection into Putrajaya Precinct 11

c. Land Constraint for Kajang Regional Station

d. Tight Corridor into Taman Bukit Anggerik

e. Tight Corridor into Pandan

f. Elevated Putra LRT Crossing

g. Tight Corridor into Selayang from Batu Caves

h. Elevated Highway Crossing (New Pantai Highway)

i. Elevated Highway Crossing (New Pantai Highway)

j. Elevated Putra LRT Crossing &  Regional Station

8.10.4 Other constraints on the existing rail network that will affect the performance of the Preferred Transit Network are as follows:-

a) KTM corridor bottleneck in Bangsar

b) Requirement for the Freight Line to bypass Kuala Lumpur.
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Fig. 8.18 – Preferred Transit Network : Constraints

8.11 Implementation of Preferred Transit Network

8.11.1 In proceeding to implement the Preferred Transit Network, it must be clearly stated that travel demand has yet to reach critical mass in some areas, while in others the need is already very evident. The implementation strategy, of the Preferred Transit Network however, has been designed to be flexible and robust. The overall implementation plan has been divided into four phases (4). These are summarized as follows:-
a. Phase 1 - Upgrading and improving the existing bus services and stations

b. Phase 2 - Implementing Three (3) rail transit corridors

c. Phase 3 - Implementing another Four (4) rail transit corridors

d. Phase 4 - Implementing all remaining rail transit corridors
8.11.2 Phase 1 (Ninth Malaysia Plan)
Improvements to the existing Stage Bus network are to be given top priority. The first step would be the introduction of a Klang Valley wide bus lane network with Public Transport Priority at signalized junctions. The second step would involve upgrading the interior conditions of existing buses and improving carrying capacity. Essentially, this means refurbishment and purchase of new ultra low floor buses with flip up ramp for disabled access. Included in this exercise is the introduction of double decker, articulated buses or trunk buses on high demand routes. The third step would involve the construction of Regional Stations, Local Stations and Halts on most if not all of the Klang Valley, to serve buses. Other improvements include rationalization of stage and feeder bus routes, increased service levels and coverage of feeder bus services.
8.11.3 Phase 2 (Tenth Malaysia Plan)
The decision to build Rail Transit corridors may or may not materialize depending on budget priorities. However, in terms of the Preferred Transit Network, the following corridors are recommended for implementation:-

a. KL - Cheras - Kajang Corridor

b. KL - Puchong – Cyberjaya - Putrajaya Corridor

c. KL - Damansara Corridor

8.11.4 Phase 3 and 4 (Eleventh and Twelfth Malaysia Plan)
The remaining rail transit network corridors would need to be completed in this time period spanning the 11th and 12th Malaysia Plans.
The following Table 8.15 shows Implementation Priorities on the Preferred Transit Network while Figures 8.19, 8.20, 8.21 and 8.22 show the implementation of Phase One and Two (2) of the Preferred Transit Network. The proposed three rail transit alignments in Phase Two (2) are shown with the supporting Regional Stations, Local Stations and Halts. The indicative feeder bus routes are also shown. (See detailed AO size maps of the three rail transit alignments in Appendix C; C12, C13 and C14).

Table 8.15 - Implementation Priorities on the Preferred Transit Network
	No.
	Schedule
	Description
	Bus 
	Rail

	1. 
	Ninth Malaysia Plan

Years 2005-2010

Phase 1
	Improvements to existing Bus Services
	Introduce Bus Lanes throughout Klang Valley as a continuous network. Public transport priority at signalised junctions. 

Refurbish existing buses and introduce high capacity disabled friendly double decker and articulated buses on Stage Bus routes. Equip buses and bus stops with transponders to provide real time bus timetables.

Improved Stage bus and Feeder bus services to existing areas as outlined in BRIS Study.

Construct a large number of regional and local stations as bus terminals but with provision for connecting on to Rail.
	Implement recommended Pilot Study Project at Subang Jaya Regional Station.



	2. 
	Tenth Malaysia Plan

Years 2010-2015

Phase 2
	Construction of Priority Rail Transit Network
	Complete Regional and Local stations on Priority Rail Transit Network.
	Construction of the

a. Kuala Lumpur to Cheras to Kajang Corridor

b. Kuala Lumpur to Puchong to Cyberjaya to Putrajaya Corridor
c. KL to Damansara Corridor

	3. 
	Eleventh Malaysia Plan

Years 2015-2020

Phase 3
	Construction of Second Stage of Rail Transit Network
	Complete Regional and Local stations on Second Stage of Rail Transit Network.
	Construction of the

a. Selayang line

b. Gombak line

c. Bukit Anggerik Line

	4. 
	Twelfth Malaysia Plan

Years 2020-2025

Phase 4
	Complete all outstanding rail transit network
	Complete all outstanding regional and local stations
	Construction of all remaining lines, except for low volume lines.

Introduce traffic restraint measures in the regional centres.
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Fig. 8.19 - Preferred Transit Network: Phase 1 – Improvements to Existing Bus Services
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Fig. 8.20 - Preferred Transit Network: Phase 2 - Cheras Kajang Corridor
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Fig. 8.21 - Preferred Transit Network: Phase 2 - Puchong Corridor
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Fig. 8.22 - Preferred Transit Network: Phase 2 – Damansara Corridor

8.12 Development of Preferred Transit Network Beyond 2025

8.12.1 The Proposed Rail based Public Transport Master Plan has to be able to accommodate changes to travel demand beyond the design year 2025.

8.12.2 The following Fig. 8.23 shows the Proposed Rail based Public Transport Master Plan with an Underground Loop system on the Periphery of the Kuala Lumpur CBD, intended to be implemented beyond the Masterplan period of 20 years. 
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Fig. 8.23 - Preferred Transit Network: Development beyond Year 2025

(KL Underground Loop)

8.12.3 The Key stations which would need to be upgraded with underground links to the Underground Loop line are:-

a. Miharja Station (Local Station), 

b. Sentral Station (Regional Station) and the 

c. Titiwangsa Station. 

8.12.4 Titiwangsa and Miharja Station would need to be upgraded to the standard of the current KL Sentral station. This would enable it to cope with additional passenger transfer from the future underground Loop line. KL Sentral itself would need to be further upgraded to cope with the additional passenger load due to the future underground Loop connections.

8.12.5 In addition to the requirements of Kuala Lumpur, Klang Valley would require additional East West Rail Transit corridors. These are shown in the following Fig. 8.24. It must be emphasized that detailed studies would need to be undertaken to further refine alignment and station locations
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Fig. 8.24 - Preferred Transit Network: Development beyond Year 2025

(Klang Valley East West Alignments)

8.13 Financial Evaluation of Preferred Transit Network

8.13.1 The cost of constructing, operating and maintaining the Preferred Transit Network will be high, considering the standards that need to be maintained. 
8.13.2 The key expenditure in this area is the capital cost, which is very high. The Malaysian experience in Operations and Maintenance indicates that it is possible to entirely fund this through the fare collections. So the key question that remains is how best to fund the Capital Expenditure of the Preferred Transit Network.
8.13.3 Historically, in all projects of this nature, government funded most, if not all of these activities. A range of variations to the funding structure have been attempted in the past, but only two have been acknowledged as being successful.
8.13.4 The two successful funding structures are in Hong Kong and Singapore. Both of these countries have excellent Public Transport systems which are not only cheap, but reliable and effective in keeping traffic off the roads. It would be prudent to highlight some of the key features of Public Transport funding structures adopted in both these countries.
8.13.5 Singapore
a. There are only two bus companies operating in the island state. It used to be one but it was increased to introduce competition within the system. These companies own and operate their buses. The tax structure for Public Transport, in terms of owning and operating buses is not known.
b. Rail infrastructure is built and owned by the government but operated by a private company. Both rail and bus companies operate profitably.
c. Other pertinent issues related to transport that affect the viability and effectiveness of Public Transport are the Area Road Pricing schemes, high parking charges and high cost of car ownership.
8.13.6 Hong Kong
a. There are numerous bus companies operating in the island and mainland of Hong Kong. These companies own and operate their buses. The tax structure for Public Transport, in terms of owning and operating buses is also not known.
b. Rail infrastructure is built and owned by the government but operated by a private company. Both rail and bus companies operate profitably.
c. Other pertinent issues related to transport that affect the viability and effectiveness of Public Transport are high parking charges, relatively high cost of car ownership, high parking charges and high cost of car parks both private and commercial.
8.13.7 In both these countries, there are no domestic car manufacturer and therefore no high tariffs for imported cars. In particular, the use of lorry chassis as base to fabricate buses is a common and longtime practice in these countries.
8.13.8 
However, in the last decade or so, the introduction of low floor disabled friendly buses has become the norm. The replacement of these Public Transport vehicles is ongoing and the higher cost is being borne by the operators.
8.13.9 The tax structure and tax breaks in terms of owning and operating these disabled buses is not known.
8.13.10 It is very evident that the attitude of government towards Public Transport is very different in both these countries, when compared to the Malaysian situation.
8.13.11 The cost benefit ratio and time savings in Economic terms has already been demonstrated adequately in the Main Report. Purely from this angle alone, there is a very strong case for the government to fund the entire Public Transport Masterplan.
8.13.12 If this were any other European city, it would have been a foregone conclusion in terms of the implementation of this Public Transport Masterplan.
8.13.13 However, this is not the case in Malaysia. Due its level of economic development coupled with competing priorities for Development funds (schools, hospitals etc), it is clear that government funding will only trickle into Public Transport.
8.13.14 The need to address the issue of funding is critical if the momentum of this study is to be maintained. The various possible sources of funding have been investigated. The aim, is to see to the full implementation of the Public Transport Masterplan.
8.14 Comparison of the Different Methods To Finance The Public Transport Masterplan
8.14.1 A number of different methods of financing Public Transport have been implemented in Malaysia. These are listed in Table 8.16 and discussed below, together with some other methods employed in other countries.
a. Own and Operate – This is the history of Public Transport in Malaysia, companies such as Foh Hup, Sri Jaya and Len Seng.

b. Build, Operate and Transfer – The case of Putra LRT, Star LRT and Monorail.

c. Operations and Maintenance of Transport Facilities was also undertaken on a similar basis except for the Bus Terminal whereby the government owned the premises but operated and maintained by a Private Company.
d. Build, Operate and Own – Government corporation is entrusted to build, own and operate public transport facilities and operations. Most European countries and Australia operate on this basis.
e. Build and Operate – Private company will build and operate public transport facilities and operations. Government pays for the facilities and owns them. Some European countries operate on this basis.
Table 8.16 : Different Methods of Financing Public Transport

	No.
	Public Transport System
	Advantages
	Disadvantages
	Concluding Remarks

	1. 
	Operate and Own
	
	
	

	a.
	The previous bus operators such as Len Seng, Foh Hup and most recently Park May and Intrakota

The bus companies in the Klang Valley seemed to have ‘failed’ while operators in other towns have maintained their level of profitability
	The bus company owns and operates the bus route based on nation wide govt. determined fare structure. This approach has minimal government involvement.
	The standard of buses is very low. These are usually lorry chassis based buses. The key disadvantage is the height of the floor level, which does not permit the boarding wheel chairs and prams plus proving to be difficult for the elderly.
	This system will work well only if the cost of the bus is low. This is only possible if lorry chassis is used as this cost is very low.

Ultra low floor disabled friendly buses are expensive and the current import taxes on these chassis further discourages the introduction of these type of buses. Adopting these type of buses would be ideal but only if tariffs are increased substantially to offset the higher costs of these buses.

This would work against the principle of equal or affordable access to Public Transport.

	2. 
	Build Operate and Transfer BOT
	
	
	

	a.
	PUTRA LRT and STAR LRT were conceived on a BOT basis.

These rail companies in the Klang Valley have ‘failed’ and have since been taken over by the Government.
	The government incurs minimal cost in the provision of high standard rail services.
	This is not sustainable and workable due to high capital outlay.
	It is best for government to set the design standards of the preferred rail systems and construct and let a private company operate and maintain the facilities.

	3. 
	Build, Operate and Own
	
	
	

	a.
	Public Transport companies in Europe are usually government owned and controlled corporations. 
	These government controlled corporations have successfully provided high standard services to the public.
	The government incurs a very high cost in the provision of these high standard public transport services.

This is not sustainable and  ends up with a huge subsidy to the government controlled corporations to continue their operations
	This is probably the best method. However, it requires a high level of government support which is obtained through higher taxes. It would generally involve a high taxation regime to be workable.

A variation to this would be to let a private company run the operations and maintenance.


8.15 The Public Transport Financial Proposal
8.15.1 The key elements of the Financial proposal are:-
a. The Rail based Integrated Public Transport Masterplan which provides the framework for implementation of the physical, organizational and institutional elements.
b. Financial Proposal outlined in this chapter
8.15.2 In terms of organizational structure, the setting up of the Klang Valley Public Transport Authority is crucial to successful implementation of the Public Transport Masterplan.
8.15.3 The overall organization structure of the proposed Klang Valley Public Transport Authority is shown in Fig. 10.1 of the following Chapter Ten (10).
8.15.4 The Klang Valley Public Transport Authority would require a period of time before it is setup and operational. The Public Transport Masterplan would still be implementable under the existing system. This is shown in Fig. 10.3 of Chapter Ten (10). The key issue to note would be the long and slow process requiring approvals from the various different agencies.
8.15.5 Syarikat Prasarana Negara (SPN) is anticipated to play an important role as the main developer of the Public Transport system. It would function on number of levels, from overall strategic planning to raising money for capital expenditure.
8.15.6 SPN would be need to be capitalized by Khazanah, KWSP and Petronas, as the cost would be running into billions. It would be difficult for ordinary listed companies to be able to take over this function due to large capital expenditure involved.
8.15.7 Fig. 10.4 of Chapter Ten (10) shows the organizational structure under the full fledged Klang Valley Public Transport Authority. In this scenario, the approval process is completely streamlined and would be faster with less delays. SPN would continue to be main developer of the Public Transport system.
8.15.8 The main consideration which drives the Financial Model is sustainability. Sustainability in terms of financial returns on investment, to continue the development of Public Transport in the Klang Valley.
8.15.9 
The key elements of cost and revenue are as follows:-
a. Cost – Articulated Bus fleet, Midi Bus fleet, road widening in terms of additional lanes as bus lanes, upgrading of traffic signals with public transport priority, upgrading of transit stations, construction of Local and Regional Transit Stations, Rail systems.
b. Revenue – Revenue from fare collection is assumed to meet operations and maintenance costs. Revenue for Capital expenditure is to be derived from two sources, Petrol Tax and Area Road Pricing.
8.15.10 Petrol Tax is in the order of 15 sen per litre to be collected after 4 years of upgrading work on the Public Transport system. The upgrading works would include purchase of articulated buses, development of a comprehensive bus lane network Klang Valley wide, construction of local and regional transit stations.
8.15.11 Area Road Pricing (ARP) is applied on the two ring roads, MRR and MRR2. Each crossing into the city area would cost RM 1.50. This would also be again implementable after 4 years of upgrading work on the Public Transport system.
8.15.12 Other Area Road Pricing (ARP) schemes implemented in various parts of the world is shown below in Table 8.17.
Table 8.17 – Other Area Road Pricing Schemes in the World

	No.
	Country
	Conditions
	Charges

	1. 
	Singapore
	Varies from hour to hour in a day
	S$ 0.50 till S$ 3.00

	2. 
	United Kingdom

(London)
	Applies all day
	£ 5.00 / per day

£ 25.00 / per week



	3. 
	United Kingdom

(Durham)
	Applies all day
	£ 2.00 / per entry



	4. 
	Norway
	Applies all day
	15.00 Kronor per entry


8.15.13 Beyond the role of providing revenue for capital expenditure, ARP would also function to restrain traffic into the city area of Kuala Lumpur. In this context, the cost would need to reflect the traffic restraint component. Under most circumstances, this would translate into higher tariffs then required to finance capital expenditure.
8.15.14 The salient features of the proposal are as follows:-
a. Cost – Initial capital layout is RM 1.8 billion. Eventual capital expenditure will be sourced from Area Road Pricing and Petrol Tax.
b. Initial Capital Layout Payback period is 12 years.
c. Financial Internal Rate of Return over 30 years is 11.5%
8.15.15 The salient features shown above, indicate that the project is a viable Public sector project with adequate financial returns. 
8.15.16 This project would need to be financed with the issue of bonds. When the interest on these bonds is included into the model, the following are the salient features of the proposal.
a. Cost – Initial Bond issue is for RM 2.3 billion. 
b. Initial Capital Layout Payback period is 16 years.
c. Financial Internal Rate of Return over 30 years is 7.1%
8.15.17 The following Tables 8.18 and 8.19 show the salient features of the Project financial proposal.
Table 8.18 : Salient Features of Project Financial Proposal
	No.
	Financial Parameters
	Features

	1.
	Capital Outlay
	RM 1.8 billion

	2.
	Internal Rate of Return
	11.5%

	3.
	Payback Period 
	12 Years


Table 8.19 : Salient Features of Project Financial Proposal 

(Inclusive of Interest on Bonds)
	No.
	Financial Parameters
	Features

	1.
	Capital Outlay
	RM 2.3 billion

	2.
	Interest on Bonds
	5%

	3.
	Internal Rate of Return
	7.1%

	4.
	Payback Period 
	16 Years


8.15.18 The following Tables 8.20, 8.21, 8.22, 8.23, 8.24 and 8.25 show the projected cash flow from Petrol Tax and ARP.
Table 8.20 : Capital Costs over Implementation Period
	Start Date Year 
	2008
	
	

	Preferred Transit Network
	
	Cost in RM
	

	Length in km
	331.8
	18,635,000,000
	

	Total Capital Expenditure 
	
	18,635,000,000
	

	
	
	
	

	Apportionment of Construction Costs
	Yearly Capital

	First 10 years
	2.5%
	
	Expenditure

	Second 10 years
	2.5%
	
	

	Third 10 years
	5.0%
	
	

	Total over 20 years
	100%
	
	

	
	
	
	

	Year
	2005
	1
	  465,875,000.00 

	Year
	2006
	2
	  465,875,000.00 

	Year
	2007
	3
	  465,875,000.00 

	Year
	2008
	4
	  465,875,000.00 

	Year
	2009
	5
	  465,875,000.00 

	Year
	2010
	6
	  465,875,000.00 

	Year
	2011
	7
	  465,875,000.00 

	Year
	2012
	8
	  465,875,000.00 

	Year
	2013
	9
	  465,875,000.00 

	Year
	2014
	10
	  465,875,000.00 

	Year
	2015
	11
	  465,875,000.00 

	Year
	2016
	12
	  465,875,000.00 

	Year
	2017
	13
	  465,875,000.00 

	Year
	2018
	14
	  465,875,000.00 

	Year
	2019
	15
	  465,875,000.00 

	Year
	2020
	16
	  465,875,000.00 

	Year
	2021
	17
	  465,875,000.00 

	Year
	2022
	18
	  465,875,000.00 

	Year
	2023
	19
	  465,875,000.00 

	Year
	2024
	20
	  465,875,000.00 

	Year
	2025
	21
	  931,750,000.00 

	Year
	2026
	22
	  931,750,000.00 

	Year
	2027
	23
	  931,750,000.00 

	Year
	2028
	24
	  931,750,000.00 

	Year
	2029
	25
	  931,750,000.00 

	Year
	2030
	26
	  931,750,000.00 

	Year
	2031
	27
	  931,750,000.00 

	Year
	2032
	28
	  931,750,000.00 

	Year
	2033
	29
	  931,750,000.00 

	Year
	2034
	30
	  931,750,000.00 

	Total
	
	30
	18,635,000,000



Table 8.21 : Revenue from Petrol Tax

	Petrol Consumed in year 2003 in (litres)
	3,500,000,000

	Additional Petrol Tax per litre @
	$ 0.150
	litre

	Total collection from Petrol Tax in year 2003 is
	RM 525,000,000.00

	Escalation of Petrol Tax at
	1.0%
	per annum

	Increase in Consumption at
	2.0%
	per annum

	
	
	
	
	

	Estimated Collection of Petrol Tax in year 2009 which is 6 years from 2003 is
	RM 626,877,455.68

	Assuming Operations cost at 
	3%

	
	
	
	

	Opening year 2009 collection of 
	$ 364,842,679.20

	
	
	
	
	

	Increase in consumption and tax rate
	
	

	Escalation of Petrol Tax at
	2.0% per annum

	Increase in Consumption at
	1.0% per annum

	Start construction / operations 
	in year 2005 which is 2 years from 2003


Table 8.22 : Petrol Tax Revenue over Implementation Period
	Year
	Year
	Activity
	Revenue

	2005
	1
	Construction / Operations
	0

	2006
	2
	Construction / Operations
	0

	2007
	3
	Construction / Operations
	0

	2008
	4
	Construction / Operations
	0

	2009
	5
	
	 $          364,842,679.20 

	2010
	6
	
	 $          375,787,959.58 

	2011
	7
	
	 $          387,061,598.37 

	2012
	8
	
	 $          398,673,446.32 

	2013
	9
	
	 $          410,633,649.71 

	2014
	10
	
	 $          422,952,659.20 

	2015
	11
	
	 $          435,641,238.98 

	2016
	12
	
	 $          448,710,476.15 

	2017
	13
	
	 $          462,171,790.43 

	2018
	14
	
	 $          476,036,944.14 

	2019
	15
	
	 $          490,318,052.47 

	2020
	16
	
	 $          505,027,594.04 

	2021
	17
	
	 $          520,178,421.86 

	2022
	18
	
	 $          535,783,774.52 

	2023
	19
	
	 $          551,857,287.75 

	2024
	20
	
	 $          568,413,006.39 

	2025
	21
	
	 $          585,465,396.58 

	2026
	22
	
	 $          603,029,358.47 

	2027
	23
	
	 $          621,120,239.23 

	2028
	24
	
	 $          639,753,846.41 

	2029
	25
	
	 $          658,946,461.80 

	2030
	26
	
	 $          678,714,855.65 

	2031
	27
	
	 $          699,076,301.32 

	2032
	28
	
	 $          720,048,590.36 

	2033
	29
	
	 $          741,650,048.07 

	2034
	30
	
	 $          763,899,549.51 

	
	
	
	 $     14,065,795,226.51 



Table 8.23 : Revenue from Area Road Pricing
	Recorded Traffic in Year 2003
	MRR1
	MRR2

	
	
	
	Cars
	Cars

	
	
	
	64,000
	112,000

	
	
	

	Estimated Traffic in Year 2009 when ARP commences
	

	Increase in traffic at nominal rate of
	0.5%
	per annum

	
	
	
	MRR1
	MRR2

	
	
	
	Cars
	Cars

	Peak Hour
	
	
	65,944
	115,402

	± 1hr
	70%
	
	46,161
	80,782

	± 2hr
	50%
	
	32,972
	57,701

	
	
	
	
	

	Off Peak
	
	
	No Charge
	

	
	
	
	
	

	Area Road Pricing per entry per day
	
	

	Pricing @
	
	
	$ 1.50
	

	Asuming shift of
	
	20%
	

	No. of Peak Hours in day
	
	2
	

	No. of Peak Hours after critical peak in day
	2
	

	No. of Peak Hours after critical peak in day
	2
	

	No. of days in year when collection is done
	300
	

	(excluding Sundays)
	
	
	

	Total Peak hour collection in day
	158,266
	276,965

	Total After Critical Peak hour collection in day 
	110,786
	193,876

	Total After Critical Peak hour collection in day
	79,133
	138,483

	
	
	
	
	

	Total collection in year
	
	104,455,550
	182,797,213

	Total Collection from ARP in year
	2009
	$ 287,252,760

	
	
	
	
	

	Assuming Operations cost at 
	3%
	

	
	
	
	
	

	Opening year
	2009
	collection of 
	 $278,635,180 
	

	
	
	
	
	

	
	
	
	
	

	Increase in consumption and tax rate at
	
	

	Escalation of ARP charges at
	2.0%
	per annum

	
	
	
	
	

	Increase in Traffic at nominal rate of
	0.5%
	per annum

	
	
	
	
	

	Start construction / operations in year
	2005 which is 2 years from 2003



Table 8.24 : Area Road Pricing Revenue over Implementation Period
	Year
	Year
	Activity
	Revenue

	2005
	1
	Construction / Operations
	0

	2006
	2
	Construction / Operations
	0

	2007
	3
	Construction / Operations
	0

	2008
	4
	Construction / Operations
	0

	2009
	5
	
	
	 $        278,635,180.67 

	2010
	6
	
	
	 $        285,601,060.19 

	2011
	7
	
	
	 $        292,741,086.69 

	2012
	8
	
	
	 $        300,059,613.86 

	2013
	9
	
	
	 $        307,561,104.21 

	2014
	10
	
	
	 $        315,250,131.81 

	2015
	11
	
	
	 $        323,131,385.11 

	2016
	12
	
	
	 $        331,209,669.73 

	2017
	13
	
	
	 $        339,489,911.48 

	2018
	14
	
	
	 $        347,977,159.27 

	2019
	15
	
	
	 $        356,676,588.25 

	2020
	16
	
	
	 $        365,593,502.95 

	2021
	17
	
	
	 $        374,733,340.53 

	2022
	18
	
	
	 $        384,101,674.04 

	2023
	19
	
	
	 $        393,704,215.89 

	2024
	20
	
	
	 $        403,546,821.29 

	2025
	21
	
	
	 $        413,635,491.82 

	2026
	22
	
	
	 $        423,976,379.12 

	2027
	23
	
	
	 $        434,575,788.59 

	2028
	24
	
	
	 $        445,440,183.31 

	2029
	25
	
	
	 $        456,576,187.89 

	2030
	26
	
	
	 $        467,990,592.59 

	2031
	27
	
	
	 $        479,690,357.40 

	2032
	28
	
	
	 $        491,682,616.34 

	2033
	29
	
	
	 $        503,974,681.75 

	2034
	30
	
	
	 $        516,574,048.79 

	
	
	
	
	 $    10,034,128,773.56 


Table 8.25 : Cash Flow Analysis over Implementation Period Including Bond Costs*

	Year


	Period


	Construction  

Costs
	Interest on 

Bonds
	Petrol 

Tax
	Area Road 

Pricing
	Net Cash 

Flow
	Capital 

Repayment
	Debt 

Outstanding

	2005
	1
	-465.9
	-116.5
	0.0
	0.0
	-582.4
	0.0
	-582.4

	2006
	2
	-465.9
	-116.5
	0.0
	0.0
	-582.4
	0.0
	-1,164.8

	2007
	3
	-465.9
	-116.5
	0.0
	0.0
	-582.4
	0.0
	-1,747.1

	2008
	4
	-465.9
	-116.5
	0.0
	0.0
	-582.4
	0.0
	-2,329.5

	2009
	5
	-465.9
	-116.5
	364.8
	278.6
	61.1
	60.0
	-2,269.5

	2010
	6
	-465.9
	-113.5
	375.8
	285.6
	82.0
	80.0
	-2,189.5

	2011
	7
	-465.9
	-109.5
	387.1
	292.7
	104.5
	100.0
	-2,089.5

	2012
	8
	-465.9
	-104.5
	398.7
	300.1
	128.4
	125.0
	-1,964.5

	2013
	9
	-465.9
	-98.2
	410.6
	307.6
	154.1
	150.0
	-1,814.5

	2014
	10
	-465.9
	-90.7
	423.0
	315.3
	181.6
	180.0
	-1,634.5

	2015
	11
	-465.9
	-81.7
	435.6
	323.1
	211.2
	200.0
	-1,434.5

	2016
	12
	-465.9
	-71.7
	448.7
	331.2
	242.3
	240.0
	-1,194.5

	2017
	13
	-465.9
	-59.7
	462.2
	339.5
	276.1
	275.0
	-919.5

	2018
	14
	-465.9
	-46.0
	476.0
	348.0
	312.2
	300.0
	-619.5

	2019
	15
	-465.9
	-31.0
	490.3
	356.7
	350.1
	350.0
	-269.5

	2020
	16
	-465.9
	-13.5
	505.0
	365.6
	391.3
	269.5
	0.0

	2021
	17
	-465.9
	0.0
	520.2
	374.7
	429.0
	 
	 

	2022
	18
	-465.9
	 
	535.8
	384.1
	454.0
	 
	 

	2023
	19
	-465.9
	 
	551.9
	393.7
	479.7
	 
	 

	2024
	20
	-465.9
	 
	568.4
	403.5
	506.1
	 
	 

	2025
	21
	-931.8
	 
	585.5
	413.6
	67.4
	 
	 

	2026
	22
	-931.8
	 
	603.0
	424.0
	95.3
	 
	 

	2027
	23
	-931.8
	 
	621.1
	434.6
	123.9
	 
	 

	2028
	24
	-931.8
	 
	639.8
	445.4
	153.4
	 
	 

	2029
	25
	-931.8
	 
	658.9
	456.6
	183.8
	 
	 

	2030
	26
	-931.8
	 
	678.7
	468.0
	215.0
	 
	 

	2031
	27
	-931.8
	 
	699.1
	479.7
	247.0
	 
	 

	2032
	28
	-931.8
	 
	720.0
	491.7
	280.0
	 
	 

	2033
	29
	-931.8
	 
	741.7
	504.0
	313.9
	 
	 

	2034
	30
	-931.8
	 
	763.9
	516.6
	348.7
	 
	 

	 
	TOTAL
	-18,635.0
	-1,286.0
	14,065.8
	10,034.1
	4,062.5
	2,329.5
	 

	
	
	
	
	
	
	

	Bond Issue in RM
	2,330,000,000
	
	IRR (%) =
	7.06%
	
	

	Bond Period in years
	23
	
	Payback Period
	16
	
	

	Interest Rate
	5%
	
	
	
	
	


* All Values shown are in RM Million
8.16 Summary of Financial Proposal
8.16.1 Syarikat Prasarana Negara Bhd, the proposed vehicle to undertake the implementation of the Public Transport Masterplan would need to be capitalized to the tune of RM 2.3 billion. These funds could be sourced from Khazanah, EPF and/or Petronas through issue of bonds. These bonds would need to be underwritten by the Government of Malaysia.
8.16.2 Cost - Full implementation of public transport facilities as outlined in Public Transport Masterplan totals RM 18.5 billion in capital expenditure.
8.16.3 Initial capital layout is RM 2.3 billion (inclusive of interest costs) to be funded by Khazanah, EPF, Petronas through issue of bonds.
8.16.4 Fare collection revenue meets all Operations and Maintenance Costs, including a nominal profit. (Operations profit has been assumed to be nominal and therefore ignored, in the preceding financial analysis).
8.16.5 Revenue for capital expenditure is from Petrol Tax (RM 0.15) and Area Road Pricing (RM 1.50) at the MRR and MRR2 crossings.
8.16.6 All remaining capital expenditure, estimated at RM 16.7 billion (excluding the initial capital outlay of RM 1.8 billion) will be sourced from Area Road Pricing and Petrol Tax over 30 year period. Capital expenditure will need to match with this revenue inflow.
8.16.7 Initial Capital Layout Payback period is 16 years.
8.16.8 Financial Internal Rate of Return (inclusive of cost of funds) over 30 years is 7.1%.
8.16.9 It is hoped that this would serve as model for the funding and operations of the Public Transport throughout the country.




















































































































































































