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1 Introduction

1.1 Background

ITDP are commissioned by'he Asian Development Bank (ADB) to develop conceptual design and
plan for Bus Rapid Transit (BRT) sstem in the city of Karachi, Pakistan. The work primary objective
is to develop a BRT design that iworkable and can be implementedn Karachi.

ITDP began the work in Karachi in August, by conducting the first sitvisit from 8 - 15 August 2014
and during that time ITDP also conducted meetings and technical discussions with PPP Unit of the
Government of Sindh and Karachi Mass Transit Cell (KMT®Yditional site visits were conducted
throughout September2014 to January2015, and meetings with variousstakeholders were held to
get better understanding of Karachi public transport situation.

1.2 Obijectives

The objective of thisConceptual Plan and DesigReport is to provide design and plan forBRT
implementation in Karachi, which includes corridor selectionprocess;technical design of he BRT
infrastructure and costing; stakeholder analysis to help the bus industry transition for the BRT
project.

The work that has been done for this reporis a series of work involving relevant data collection,
visual obseavation of the corridor, analysis of current public transport condition along the potential
corridor, as well as local condition along the potential corridor.

Although the Terms of Reference (ToRdocument for this work specifiesthe government's
preference for corridor that needs to be built by ADB, the objective of this work is to find the most
suitable BRT corridor that can be implemented in Karachi which will bring significant benefit for
the public transport users, which is essentially the objective ainy BRT project in the world.

Nevertheless it does not mean that government's corridor preference iaot consideredduring the
selection process. It still plays an important roleas a backgroundto identify the BRT corridor in
Karachi, along with otherrelevant factors to be considered.

1.3 Scopeand Limitation of the Report

It should be noted thatthe BRT conceptual design and Plan is developed to give the initial concept
of the BRT. Although some of the design and plan are provided in a more detail siinot the final
technical design that can be used directly to implement the BRT. More detailed design should be

sought in the Project Preparatory Technical Assistance stage and the Project Design Advance stage
of the project, with the conceptual design aa basis for the design.

1.4 Site Visit, Meetings and Key Experts

The project started on 6th August 2014 and th8 site visits to Karachi wereconducted immediately
from August2014to January 2015by the following experts:

Yoga Adiwinarto (Team Leader &ransport Planner)

Faela Sufa (Deputy Team Leader & Public Transport Expert)
Stevanus Ayal (Traffic Engineer & Survey Specialist)

Priscilla Fabiola (BRT Station Design and Stakeholder analyst)
Ria Roida Minarta (Transport Survey Coordinator)

Bella Aryani (Public Transport Surveyor)

Udaya Laksmana Halim (NotMotorized Expert)

1 Bram vanOoijen (Parking Expert)

= =4 =4 4 -4 4 =

During the visits, various meetings andworkshops were conducted with the PPP Unit of the Sindh
Government (G®);Karachi Mass Transit Cell (KMTC)Iransport and Finance Secretary of the GoS;
Karachi Commissoner and Karachi Administrator. Local expert Mr Malik Zaheer Ulslam also
assists ITDP team member on the stakeholder analysis of the local bus industry. Meeting with
Karachi Transport Iteehad and other Transporters were conducted during ITDP site visit to Karachi.
Local survey team ardrom Think Transport, who are also based in Karachi.
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2 Benefits of BRT &Direct -ServicedConcept

This section explains thebenefits of BRT and few approach to design BRT Operational ModBRT
Masterplan which was produced by JICAidentifies 6 BRT linesand 2 MRT lines for future Mass
Transit Corridor in Karachi. Although the Masterplan did not explain in detail the backgroungh
selecting the mode (MRT/BRT)for each mass transit corridor,it is noted that these corridors
represent major movements in thecity.

In BRT operation across the globe, there are couple of operational model applied, notably the
‘Trunk-Feeder' system and 'DirectService' operation. The difference for each operational system
is explained in the following section of this chapter. Irconducting this study, ITDP look at the
possibilities to exercise both@runk-Feeder' model or 'DirectService' model for BRT in Karachi.

2.1 Benefits of BRT

Bus Rapid Transit (BRT) system is designed to give priority to public transport passengers.
Normally, the BRT infrastructure is built ina corridor where most public transport users travel and
suffers long delay due to high traffic. By separating the buses from the regular vehicle lanes, it is
expected that the dedicated BRT lane can increase bus tragpkeed significantly. In Guangzhou for
example, after the BRT, the bus average speed increased from 18km/h to 25 km/h

2.2 Mirect -ServicedConcept and Benefits

2.2.1 Orunk z Feederd @irect -Servicedand Jrunk - Only8Operation

The Transmilenio Bogota system by far has the biggest 'Trustkeeder' BRT network in the world. It
is one of the most successful BRT system implemented, in terms of capacity, ridership and
sustainability of the system.

Bogota has 8 trunk corridors as 02014 and each of the corridor ends at terminal. In these terminals,
most passengers trasfer to the feeder bus service, which will bring passengers to their final
destination on the residential areas. These feeder services are free, and it is claimed tihat cost to
operate these feeder services is included in the Transmilenio BRT fare. This is proven to work well
as most of the feeder passengers will transfer to Transmilenio BRT. However, this also mean that
during the peak hour, there are thousands of gsengers transfer aterminal, which requires the
terminal to be built in high capacity, not only teaccommodatepassengers, but also to accommodate
buses which need to arrive simultaneously.

e

Isolated BRT
Stop
Terminal Trunk-only System
| Transfer
Stop

Terminal
Separate Trunk & Feeder System

Direct Service Concept

Figure 2.10runk -Only § Orunk -Feeder@ Mirect -ServiceBConcept

This "Trunk-Feeder' operation, although proven to be successful in Bogota, requires a massive land
acquisition and investment to build the terminal. Figure 2.2 shows the size of "TrunkFeeder'
terminal for Transmilenio in Americas Terminal, which requires 65,000 rA of land to build the
terminal. More often, big and populated cities like Karachi and Jakarta do not have the luxury to find
available and affordable spaceclose toresidential neighborhood. Even if possible to find, the
investment needed to acquire thednd and build such infrastructure might be costly, and might be
cost effective to build more BRT stations.

From passenger point of view, 'TrunkiFeeder' approach has major disadvantage where practically
all passengers are forced to transfer from the feedeto the trunk buses.This transfer creates
discomfort for passengers who has to spend another time to wait for thigunk bus, in addition to
the waiting time for feeder buses in front of their house/residents. This extra waiting time, plus
walking from the feeder bus to the trunk bus has increased their generalized cost of travel with BRT,
which might eventually push them to leave the BRT and shift to other mode. This transfer penalty is
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so critical that Transmilenio compensate them with free fare for thegeder, or otherwise their BRT
system might not be attractive for commuters.

With the reason abovethe otherapproach called Direct-Service' system is introduced, and possibly
be suggested for the Karachi BRT. With th®irect-Service' operation system,passengersare able

to travel without having to transfer at major terminal or interchange, and if they require to change
the bus, this can be done in the BRT stations along the corridor, which provides free transfer for
them.

Figure 2.2Americas Terminal in Bogota which Requires 65,000 m2of land for the terminal

i !
% Karl{Fjellstrom, itdp.org.cn

NN

N

Figure 2.3 PassengersWaiting to Transfer to Feeder Buses

Another model that needs to beavoided is the Trunk-Only' operation, like the oneoperated in
Transjakarta. This Trunk-Only' operation has been provemot to be effective to boost ridership, as
the system limitsits capacity and coverage area of the network. With "Trunonly' system,the BRT
does not run efficiently as it only travels within the corridor, and still forcing the passengers to
transfer from the non-BRT buses at BRT Terminals. Unlike Transmilenio which provides free feeder
service, these Jakarta noBRT buses have separatfare with BRTand are not integrated with BRT
in any possible aspects.

However, it should be noted that Transjakarta initially was not designed as '"Trunnly' system.
Copying most of the technical design from Transmilenio, the designer and engineersiohnsjakarta
initially hoped that their ‘feeder' service will be implemented at the later stage of the project, and at
the initial stage of the BRT, focusing first on th&runk line. Their main concern at that time is that
feeder will involve a lot of negtiation with the informal operators of the non-BRT buses, something
that the government of Jakarta prefers to avoid.
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Figure 2.4 Transjakarta ' Trunk -Only' Operation, Neglecting Integration with Non BRTBuses

9 years after its operation, no 'TrunkFeeder' system were implemented in Jakarta, despite many
studies and failed pilot projects to support this system. In its 10th years, Transjakarta, with the input
from ITDP decided to test the Direct-Service' modd to its operation in 1 corridor, and proven
effective to boost ridership inthat particular corridor s in relatively short time .

2.2.2 ITDP Approach for @irect zServiced

Although there were many reasons that Transjakarta runk -Only' operation in Transjakartadid not
work well, the main reason of the failure is the resistance from the government to deal with the
existing informal operators from the beginning. Transjakarta corridor 1 involved a long negotiation
process with the major bus operators, who hee better managementand financial capacity to
become BRT operator. However, this success of transformation was not followed by transforming
the informal non-BRT bus industry, which has individual ownership structure, low financial capacity
and unstructured revenue stream, which aresimilar with the minibus industry situation in Karachi.

ITDP approach in implementingO igect-Servicedwould be first to observe the existing operator
routes. This is mainlyto see the majorcorridor movements of public transport passengers. In a city
with high ownership of private motorcycle and easy access to own a motorcyctbe bus industry is
struggling to cope with declining ridership, where manypassengershave now shifted to motorcycle.

Therefore, it is important that the main objective to implement the BRT is to provide benefit and
priority for public transport passengers, and the best way to reward them is to provide priority
infrastructure on a road and corridors mostly used by public transport passengers.

2.2.3 lllustration of ®irect -Servicedin Karachi

In creating the BRT plan with 'DirectService' concept, ITDP also considers the existing operator
routes to be part of the BRT system, especially the most frequency and popular routes. This will not
only reward benefit for the passengers, but also help the government to transform the bus industry
along with the BRT implementation, rather than deal with them separately or avoid them
completely like Jakarta government did. Some cities in Indonesia also tried another approach wher
they run the BRT corridor parallel to existing bus rotes, hoping that passengers will shift from
regular bus to the BRTOften, on day one of the operation, their BRT buses were smashed with rocks
by these existing operators during protests against BRT fearing that they might lose their
passengers and lose their business with BRT's existence.

Looking at how similar the bus industry between Karachi and Jakarta, it is therelorecommended
that transition work of the informal bus industry should be partof the BRT implementation work.
While the transition work is outside the scope of this study, preliminary stakeholder mapping of the
industry is presented in this report.



Karachi BRT Conceptual Plan& Desidgfinal Report
IS

3 Corridor Selection & Identification

3.1 General Observation of Public Transport Condition

Minibus coach (capacity 50 passengers inside)

Figure 3.1 Different Public Transport Vehicles in Karachi

Chinchi (Capacity 8 passengers)

Majority of passengers are currently taken by Minibus coaches, but the declining bus ridership has forced some routes to s
running, and these inactive routes are lately been replaced by Chinchi, which has smaller capacity but more frequent. Des
beinc AT ET & Oi Al OOA1T Op1 OOh #EET AEES6O bHi bOI AOEOU EO ETAO
road.
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3.2 Bus Frequency-Occu pancy Count Table 3.1 Frequency and Occupancy Couns Data
The visual bus frequencyoccupancy counts were carried out in several locations as shown in figure : Maximum
) ) ) Road Name Survey Point E 0
below. The surveys were performed during peak hour and the following results were derived: ety SO gl
(Bus/Hr/Dir) (Pax/Hr/Dir)
1 Frequency ofminibuses and coachesvere much higher than the big buses. Shahrah e Faisal Karsaz Bus Stop 148 5402
1 Maximum frequency of 42 buses/hour/direction (1 bus every 85 seconds) was recorded for Shafirah e Fa!sal Shf”‘hfah e Faisal s oLl
route Marwat. and aver bus fr ncv is 9.5 b hour/direction (1 b v 6 Shahrah e Faisal Ibrahim Trade Tower 118 4680
qu et )a at, and average bus frequency is 9.5 buses/hour/direction (1 bus every Korangi Rd Connection Rd 108 4448
minutes :
- Gulshan Chowrangi
1 As observed in August 2014, there are currently 105 active routes Rashid Minhas Rd Bus Stop 108 3250
1 Some corridors have a high frequency o€hinchi(motorized rickshaw). For current analysis, University Rd New Town Police Stn 104 4140
MA Jinnah Rd MA Jinnah Road 88 3650
: Jehangir Sethna Rd
Jehangir Sethnd&d (South) 86 4370
University Rd Urdu College Bus Stog 80 3266
Korangi Rd Set Back Road 66 3342
Korangi
Jehangir Sethna Rd RSl S [Nt 60 2872
(North)
Shahrah e S Suri Shahrah e S Suri 60 2084
Landhi Road Landhi Road 58 3100
Shahrah e S Suri  Petrol Pump Bus Stop 46 2868
Shahrah e S Suri Lasbella Bridge 34 1910

Highest frequencywas recorded in Shahrahe Faisal road, with 5,920 passengers per hour per
direction, and frequency of 148 buses per hour per direction (1 busvery 24 seconds). Tls high
frequency bus corridor is one ofmany indicators of a good BRT corridor in Karachi. The corridor
with high bus frequencies should be put as priority in the BRT development.

© Survey Points e ' Wy NN A e - Frequency graphfor bus routes in Karachi is shown irFigure overleaf. There are many bus routes

B_RTE:’UT“t Gl oy = ek S ’ = with high frequency, which can be considered as BRT routekhey are running on the same corridor

—— Brown YT sl SN E L R e with the BRT corridor.
— Green p . . \ it ST A
= Red

Yellow

Figure 3.2 Bus Frequency-Occupancy Couns Locations
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3.3 Bus Routes & Frequency Map

3.3.1 Bus Routes Map

% Public Transport in Karachi
Public Transport Routes
2 4 6 |
. —
Kilometers |
ITDP, Sept 2014 (Draft)

QUr

From August to September 2014, ITDP were able t
map 105 of active public transport routes, mostly
big bus and minibus coaches.

Few minivan routes andChinchi routes were also
captured and mapped, but only to give quick
understanding of where these types of public
transport operate.
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3.3.2 Bus Frequency Map

All Bus Frequency ; 4 o Y N/ LN B cik Crie o A LR R - The frequency map of these routes

SumFregAll : ‘ | L ' L Vi are shown in the graph on the left,
where many high frequency routes
pass Shahrah e Faisal, Universit
Road and MA Jinnah Road.

200 100 50
1.5 3 4.5

Kilometers : X S e SIS : ' ‘ ' B
ITDP, December 2014 ‘ : ' sk = e & B ke £ . Korangi Road, where the Yellow
£ : ; ‘ Nk | i : Line corridor will be built on, also
has relatively high frequency buses,
although some of these are minivan
routes.

The frequency map is also
beneficial to show where the
potential good BRT corridors are.

Figure 3.6 Public Transport Route Frequency Map in Karachi
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Table 3.2 List of Route with Frequency >10 Bus/Hour/Direction

Frequency S / K
Route Name (Bus/Hour/ (paﬁsenger Peak Hour
o our/ Occupancy
DilEiony Direction)
Marwat 42 1410 67%
Suzuki 42 532 25%
G29 32 560 103%
16 30 1290 86%
D-7 30 1076 72%
H-4 30 480 32%
W-11 28 1514 108%
Muslim 26 950 73%
1-D 24 1448 71%
X-10 20 794 79%
D-11 18 466 52%
4-K 16 970 71%
Mashriq 16 664 83%
New Afridi 16 818 102%
108 14 516 74%
A-3 14 500 71%
F-11 14 670 96%
W-22 14 628 90%
Y 14 484 69%
4-L 12 900 88%
Bilal 12 490 82%
D-1 12 436 73%
G27 12 290 48%
G3 12 550 92%
Khan 12 600 100%
Safari 12 460 7%
UTS12 12 1120 187%
X-23 12 490 82%

3.4 Corridor Analysis and Selection

Corridor selection is an important process on the BRT planning and desighhe success of BRT
implementation and its sustainability depends on the road and area covered by the BRT corridor.
This section provides analysis on selecting the corridors and factors affecting corridor selection for
BRT.This section provides brief descmption on each priority corridor plus the Shahrahe Faisal
Road, as from the preliminary data, this road qualifies as a mass transit corridor, despite the current
plan to put back the Circular Railway.

e

A Masterplan for BRT corridor in Karachi has been deveped by JICA, who suggests 5 priority
corridors (Blue, Brown, Green,Red andYellow). In addition to this, the Masterplan also suggesto
revitalize the Karachi Circular Railway (KCR) whiclhun parallel Sharah e Faisal Road.

Karachi BRT Masterplan
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Figure 3.7 Karachi BRT Masterplan

Five BRT linesshown in dotted line, are the BRT plan as proposed in JICA Masterplan, and one solid
line, shown at Shahrate Faisal, is the proposed BRT line as suggested by ITDP.

3.4.1 Issues onthe Current BRT Plan

The current BRT planas shown earlier poses some serious issudsirstly, the plan only considers
trunk -corridor BRT development, and neglecting the feeder problem. This is a mistake that should
be avoided before developing the BRT further. Existing bus routes are often neglected when
proposing the corridor, and many people thought that the competing bus routes running parallel
xEOE OEA " 24
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few years of BRT operation,many of them would still exist and stay in operation with BRTin
operation. Thus it is very important to consider them into the BRT plan

" Land Use BRT Corridor
[ Commercial

Second issue on the current BRT plan is the connectivity between corridors. Currently, red line and ?:jf;:'a'

green line will meet with Blue line at Guru Mandir, where all those 3 lines¢in, and passengers from '
red and green line will have to move to the blue line to edinue their journey to Merewether Tower.
Problem such as overcrowding and long waiting time at Gu Mandir station could occur,
particularly if the BRT frequency on each line igjuite low. This would make the BRT journey not
attractive, as passengers need to make a transfer and wait for the next bus. If this condition remains,
BRT will not be favored and public transport passenger would still choose city buses, minibuses and

coacles to travel

. © BusStop
@ ITDP, 2014

3.4.2 Land-use Analysis

Overall, the landuse the on outer part of all corridors are dominated by residential and housings.
More diverse landuse is normally observed along the midsection d the corridor, such as
commercial and residential. Onlte city center area, more commercial and offices area can be found.
Land-use map of red line can be seewn the right.

Figure 3.8 Landuse Map along Red line Corridor
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3.4.3 Blue Line

Figure 3.9 Road Condition along Blue Line Corridor







































































































































































































































































































