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1 Introduction

1.1  Background - what initiated this document?
The following topics have all been beaten to death in various threads on praja  - 
1) Sustainable public transportation.
       
2) Indiscriminate road widening & felling of  trees without any improvement in
 
    traffic situation. 
3) Unending traffic jams and chaotic streets. 
4) Controversy of providing premium services
    like Volvo buses at the expense of the
    ordinary commuters & whether is is really 
    effective in moving people away from their private vehicles, 
5) allowing private players to provide bus services and of course, 
6) the much hyped up TTMCs that have been ill planned and badly 
    executed; prime example being the Jayanagar TTMC http://praja.in/en/blog/psaram42/2009/09/12/praja-meet-september-12-2009#comment-17291  . 
7) Last but not the least, vanishing green cover and felling of trees in the 

     pristine Lalbagh to make way for the Metro.

Some discussions have been brilliant and gone as far as to suggest  a solution 

for interconnected  grid system of bus routes allowing maximum coverage
http://praja.in/en/discuss/2008/04/cctf-report-5-grid-system-buses
Coincidentally even I had been thinking along similar lines and scribbling on 

the back of an evelope, so many of us are thinking of similar solutions.
1.2 What is lacking in the above discussions so far though?

What is lacking though is a unified & integrated approach for solving the traffic mess and providing a integrated public transporation solution by closely integrating proper urban planning hand in hand & building suitable infrastructure from the ground up, ultimately culminating in details of services provided on that built up infrastructure. 
What remains to be done is integrating all the solutions scattered in bits and pieces over various threads of online forums like praja, SSC and the best pieces/aspects of  real world solutions implemented in other Indian cities plus other parts of the globe.

1.3 Problems with the current system
· Lack of separation between buses and regular traffic leading to buses being slowed down to a snails pace. Moreover, driving buses in such a chaotic situation is very difficult, causing accidents and lack of punctuality/dependability thus pushing more people away from public transport towards modes like motorcycles & cars.
· Lack of regulations and enforcing mechanism in terms of who can provide bus services, types of bus services that can be offered and regulation of the fares, fitness of buses and proper mechanisms to conduct standardized fitness checks professionally plus leveraging IT in the process to maintain detailed records, traffic violations by drivers.
· No proper urban planning in identifying the location new office, hotel, shopping and residential complex developments with an emphasis on integrating such developments into the public transportation infrastructure/system.

1.4 Purpose of this document
The purpose of this document is to put together high level specification in terms of 
· What the underlying infrastructure should be

· What should be the services provided on the underlying infrastructure

· How should urban planning be done hand in hand for maximum benefits to be gleaned from such a public transport system
· What role do TTMCs play and how do they integrate into the infrastructure.

As far as possible  low level details of how the different components have to be designed and implemented have been avoided in this document.
2 High level goals of the sustainable public transportation system

In my view we need to first collect different ideas and define the high level goals of what we think should be the goals of an effective public transportation system (and of course combined with urban planning) that is sustainable and scalable in the long run.

· Division into zones - Bangalore city divided into multiple zones with each zone having multiple TTMCs.
· Dedicated high speed busways - The TTMCs interconnected with each other by closed loop high speed dedicated freeways called “Busways”. The TTMCs should be located in such a way that there is maximum coverage throughout Bangalore and should be connected in such a way that any 2 TTMCs can be reached via at least 2 alternative busway routes to account for rerouting due to congestion/blockages along a certain route or termporary closure of a TTMC.

· Metro Network - A good Metro network preferably underground with care taken to ensure that the Metro alignment does not duplicate the busway alignment but instersects them at crucial TTMCs to enable smooth transfer of passengers. 

· Integrating Regional & Long Distance transportation
· Intake points on NHighways – At selected points on selected national highways, ramps should be provided for intake of long distance buses into the dedicate busway system.
· Multimodal TTMCs – Identifying key TTMCs that provide an integrated facility for regional/long distance bus & rail transportation.

· Urban Planning – I cannot find words strong enough to stress the importance of this. Strong attention needs to be paid to this aspect in determining -
· How to build this system with minimum impact to environment – how to increase green cover rather than reducing it, how to miminize pollution
· How to properly approve the location & construction of future (or if possible current ones also) office & industrial complexes, residential complexes and hotels so that they can be integrated into the above system thus providing easy accessibility. I guess the last mile connectivity talked about in threads comes into play here.
Essentially, the bottomline goal is to have a integrated mesh of Metro Rail and Busways giving maximum coverage over Bangalore for safe & efficient rapid movement of people en-masse; hopefully ensuring easy accessibility to Metro Stations, Busway Stations & TTMCs so that most of the people are a few hundred meters away from such a facility. 
3 Components of the sustainable public transportation system
3.1 TTMCs

TTMCs are Travel and Transit Management Centers, a popular terminology coined by the public transportation authorities in Bangalore, this is a step in the right direction and the actual concept is good. TTMCs have been envisioned to be hubs where public can interchange between different modes of transportation seamlessly and efficiently (by efficiently I am talking in terms of minimum time spent and minimum physical energy spent).  
3.1.1 What is wrong with current TTMC approach?

TTMCs have been poorly planned and designed. A glaring example of failure being the Jayanagar TTMC.  
Some of the glaring failures are –
· Lack of thought into how TTMCs integrate with the surrounding roadway
· Lack of grade separation between buses entering the TTMC and other vehicular & pedestrian traffic. 

· Badly configured roadways and traffic flow around the TTMC.
· No thought given to integration with Metro lacking facilities for seamless passenger transfer between bus and Metro.

· Lack of TTMC to TTMC integration via high speed roadways dedicated to buses. There have been solutions that have discussed on praja forums on how to number the bus inter-zonal bus routes between TTMCs but have fallen short of discussing the infrastructure & mechanism of connecting the TTMCs.  

· Overuse of space for offices/commercial establishment and compromising on space available for buses & parking vehicles.
3.1.2 Solutions for improving TTMCs to achieve their intended goal

3.1.2.1 Identifying different types of TTMCs

Following are the different possible types of TTMCs

	TTMC  Type
	Types of transportation

	Level 1 – TTMC
	· Intra-city buses.
· Last mile connectivity options like shared ride autos and shuttles.

	Level 2 – TTMC 
	· All transportation types of Level 1 TTMC
· Integrated Metro rail station for smooth transfer of passengers.

	Intermodal – TTMC 
	· All transportation types of Level 1 & 2 TTMCs.
· Regional & long distance buses.

· Regional and long distance trains.


Each zone can have a number of TTMCs. Wichever TTMCs are along the Metro rail alignment can be Level 2 TTMCs.  Also, for every group of 4 or 5 zones there can be one intermodal TTMC; so perhaps Southwest, Northwest, Northeast and Southeast parts of Bangalore can have one Intermodal TTMC

3.1.2.2 Proposed design requirements for TTMCs

3.1.2.2.1 Circular/Oval land with thick green cover
The TTMC should preferably located on a circular or oval piece of land. The reason for the circular or oval piece of land will be more obvious as one reads the remaining sections of this document.

One sad aspect in Bangalore is the disappearing green cover thanks to our totally absent urban planning. What better way to combine public transportation infrastructure and environment friendly measures than to have a thick forest like cover on this piece of land to act as a public lung space?  The area can be provided with adequate walking and bicycle paths.
3.1.2.2.2 Peripheral circular interchange roadway

The above circular land should be surrounded by a circular piece of dedicated bus only high speed roadway banked in the direction of curve and grade separated from other traffic. The requirement for this roadway to be circular is to ensure there are no sharp turns this enabling smooth uninterrupted movement of buses at higher speeds.
This roadway would act as an interchange between two different busways; but, at the sametime would also allow buses to enter and exit the TTMC complex via ramps.

3.1.2.2.3 The TTMC building itself
The TTMC building itself should have multiple levels, with certain levels reserved for parking cars/motor bikes. The TTMC should have separate entry and exit ramps/roadways (grade separated from the interchange roadway) for local feeder shared ride autos, shared minivans & minibuses to enter and exit the TTMC to drop off & pick up passengers. The TTMC should have a “busway” side and non-busway side (like air side and land side in an airport) so that the feeder traffic is not able to get onto the busways and passengers from local feeder traffic get dropped off onto the “non-busway” side to interchange to buses on the “busway” side.
3.1.2.2.4 Sound urban planning – Integration of office & shopping complexes

High-rise Office & shopping complexes can be located around the periphery of the circular road and must be mandated by law to provide direct sky-bridge access to the TTMC.
3.1.2.2.5 Artist’s impression of a sample TTMC design
[image: image1.jpg]



Notes –

· The above picture is just a sample of how a TTMc could be implemented.  The specific details must be tailored to the local requirements.

· The TTMC building itself could be shifted adjacent to or perhaps be located on top of the metro station in the lower right corner of the circular roadway to provide seamless integration between bus and Metro Rail.

· Also, what is not depicted is another busway perpendicular to the busway/freeway shown in the picture. That busway could also be connected to the circular interchange roadway via acceleration and deceleration ramps.

· Also what is not depicted is another urban planning consideration, the location of high rise office buildings around the circular road; for example, where the oval shaped dirt track is on the bottom left corner of the picture, a complex of office buildings could perhaps be located and provide a direct link to the TTMC complex via a pedestrian sky bridge.
3.2 Busways – Dedicated freeways/autobahns for buses
A critical component for effective road based public transportation within the city is providing signal free and uninterrupted flow of traffic along corridors dedicated exclusively for very high occupancy vehicles (25 seater vans/buses and above). 
The main drawback of current public transportation is lack of separation between normal traffic and buses. Even the BRTS systems implemented in Delhi and other cities have gaps in the BRTS corridors where other traffic intersects at grade, especially where vehicles need to turn into buildings etc. or at traffic signals. 

One may question the need for such exclusive dedicated busways since the Metro is coming up anyways. The proposed busway system is envisioned to be complementary to the Metro providing an interlinked mesh  (linking up at key TTMCs) with connectivity between any 2 different points in the city and at the same time not duplicating each others alignment but providing maximum geographic coverage of public transportation over Bangalore city. 
One driving factor in this proposal is that Bangalore has a huge population whose needs cannot be met by the Metro alone (similar examples are New York and London which have extensive bus and rail systems which are packed to capacity at peak times). There will always be substantial need for road based public& private transportation just because of the sheer number of people commuting or travelling. Another driving factor - Imagine those folks currently using cars/motorcycles who may continue doing that even after the Metro comes because they would not want to be packed like sardines in Metro coaches; these folks could very well be zipping along in the air conditioned  luxury buses/vans comfortably at high speeds (faster than in their own cars/bikes on traffic clogged) and perhaps at a fraction of the cost in the long run compared to operating their own vehicle.
The following picture shows a sample of how the proposed busway could look like –[image: image2.jpg]



Ideally, for Bangalore, we would need a 4 lane busway which would make it highly scalable to handle high volumes of traffic.
3.3 Busway stations

At regular points along the busway, station need to be provided. The picture above shows a busway station, what is lacking though is a passing lane in either direction so that non-stop buses could pass other buses that are stopped at the busway station.

Further, on the lines of intelligent urban planning, office building complexes, residential apartment building complexes could be well planned and strategically located on either side of the busway & integrated with busway station via direct sky bridge access.

3.4 A whole range of tailored bus services plying on the busways – stratified services
The praja thread http://bangalore.praja.in/en/blog/vasanthkumar-mysoremath/2009/04/02/stratified-bmtc-service-making-profits-with-defic touched upon a very interesting and controversial topic. Readers of that thread can very well determine that there are very vocal opponents to the concept of stratified services because they believe that premium services like air conditioned Volvo buses are at the expense of the ordinary services and commuters. Attention needs to be drawn to the fact though that stratified services is not the problem to be attacked since everybody is facing problems in the current PT system; even the Volvo ones forking out higher fares;  - the Volvo buses crawl at a snails pace in the same traffic clogged roads that the ordinary ramshackle overcrowded BMTC buses ply on. The frustrated private vehicle users blame the behemoth buses for all the traffic woes. The end result is that stratified services or not there is no clear winner. 
The problem could be solved by putting in place the underlying infrastructure as outlined in the document so far and providing a whole range of standard and custom services on that standard infrastructure which would guarantee that all buses will travel in predictable times at predictable speeds smoothly. Services could be provided by private as well as public entities complying to certain standards & specifications. The following range of services could be provided (certainly not exhaustive) –
· Ordinary BMTC commuter buses. 

· BMTC could also enter the premium segment by starting up a self sustaining, profit driven division that raises capital for this venture from the market and ultimately offer luxury premium service.

· Luxury buses by private players for premium passengers willing to pay for comfort. But, these buses would need to be operated by privately funded self sustaining entities.

· Shuttle buses  & vans to intermodal TTMCs & airport. 

· Special company buses catering exclusively for groups of companies situated in industrial parks/tech parks like electronics city & white field.

· Special heavy hauling buses like the bi-articulated bus shown below on high density routes - [image: image3.jpg]



4 Regulation & safety
Regulation and safety are of utmost importance for the whole public transport mechanism to be effective and efficient.

· First and foremost, who provides bus services on the busways must be regulated and operators and vehicles must pass stringent scrutiny before being authorized to provide services. 

· Vehicles being operated must be inspected regularly as part of “fitness certificate” inspections and must ahere to strict safety & maintenance standards.

· Drivers allowed to operate buses must mandatorily go through professional training and receive a certificate. They must renew this certificate at regular intervals. 
· Driver’s driving records must be maintained in a database and traffic violations on the busways must be dealt with strictly and logged against the driver’s driving records.

This section document can be enhanced after further review to chalk down the details of the regulations needed. The above bullets are just examples of the safety & regulatory aspects that need to be thought of.
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